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Both mechanical and electrical types are availa

Creating device safety and control

From safety mechanisms like Torque Limiters, Torque Guards and Shock Relays, to controlling devices
like Torque Keepers and Shock Monitors, SAFCON provides your vital machinery
with top-notch safety and control.

Control




Torque Guard

Tor Li - Torque Guard Axial Guard Shock Relay

Friction type Separation type Linear actuating type Current type

Ministry of Economy, Trade and
Industry picks for
Good Design Award product

AFCON

Tsubaki Emerson Safety and Control devices

150 Series

Shock Relay

MINI-KEEPER| Torque Keeper

TSM4000C1 [TSM4000M2TSM4000M1[TSM4000H2|TSM4000H1] TSM4000 MW

Shock Monitor

Ministry of Economy, Trade and
Industry picks for
Good Design Award product



ariation

Safety

Mechanical type

What it detects

Disconnection (trip) method

ﬁ:riotion type) (Ball type)

Reset after trip

(Manual ) @utomaticﬂ (Automatic)

Construction

(See!led) (Open ) ( Open ) ( Open )

One position reset

[ ves | [ VYES |

(N0 | [ VES |

Backlash

(NIOJ (NIOJ (YfS)

(NIOJ

(NIOJ

(ves)

Motor current

Display function

Display method

@igital displas) @nalog displaxa ( Manual )

Standard
functions f

Multi-
unction

)

Lower limit
detection

(

Select by trip torque

)(Select by trip Ioad) ( Select by motor capacity

Torque Guard

Torque Limiter
TL Series

Torgue Guard

TGB Series TGM Series

Set torque:0.294~7154N*m
Max. rpm:80~1200r/min
Consecutive repeated

trip torque fluctuation:+10%
Backlash:0.3"

Set torque:1.0~9310Nm
Max. rpom:500~1800r/min

Set torque:1.5~902N*m
Max. rpm:150~600r/min
Consecutive repeated

trip torque fluctuation:+5%
Backlash:0

u P41

B517

Axial Guard
TGA Series

Torque Guard
TGZ Series

Torque Guard
TGX Series

Set torque:1.7~784N'm Set load:147~3430N
Max. rpm:480~1400r/min
Consecutive repeated

trip torque fluctuation:+3%
Backlash:0

Set torque:2.4~251Nm
Max. rpm:1800r/min
Consecutive repeated

trip torque fluctuation:10%
Backlash:+0.3"

Backlash:0

P49

Trip load repeatability:*=15%

. P67

Shock Relay
Shock Relay Shock Relay Shock Relay
ED Series 150 Series SU Series

Motor capacity:
AC200V0.1~5.5kW
AC400V0.1~11kW

Motor capacity:
AC200V0.2~90kW
AC400V0.2~90kW

i P97

Motor capacity:
AC200V0.1~11kW
AC400V0.2~22kW

n

P94 P107
2 b
Shock Relay Shock Relay
SD Series SS Series
Motor capacity: Motor capacity:
AC200V0.1~75kW AC200V0.1~75kW
AC400V0.2~132kW AC400V0.2~132kW
P101
C—



Coqtroi

Slipping clutch
and brake

Torque Guard

Power sensor

Mechanical type Electrical type

Electrical type

What it detects What it detects What it detects

Purpose of use

I |
Contact Wear Crusher
( Large ) ( Small ) [detection) detection)( control ]

Slip torque

Load detection level

( Fixed | [ Follow |

Reset after trip

150 Series

Functions

Multi- Limited
functions | | functions

Shock Relay

Standard Limited
functions functions

Motor capacity

((02~37kw ) ((006~026W

Select by motor capacity ] ( Select by slip torque ) ( Select by motor capacity )

Torque Keeper

Shock Monitor

Shock Relay Shock Monitor Shock Monitor Torque Keeper Shock Monitor Shock Monitor
50 Series TSM4000 Type TSM4000H2 Type TFK Series TSM4000M1 Type TSM4000C1 Type
Motor capacity: Motor capacity: Motor capacity: Set torque: Motor capacity: Motor capacity:
AC200V0.2~3.7kW AC200V0.1~110kW AC200V0.1~110kW 0.59~650N-m AC200V0.1~110kW AC200V0.1~110kW
AC400V0.2~3.7kW AC400V0.1~110kW AC400V0.1~110kW. AC400V0.1~110kW AC400V0.1~110kW
NEW
P134 Q

P109 P141 P113 P142 P144 5
.“é’
2
Shock Relay Shock Relay Shock Monitor MINI-KEEPER Shock Monitor %
SA Series SM Series TSM4000H1Type MK Series TSM4000M2 Type je!
Motor capacity: Motor capacity: Motor capacity: Set torque:1.96~39.2N-cm  Motor capacity: &

AC200V0.1~75kW
AC400V0.2~132kW

nn

soes P104
——

Three-phase:AC200V60~200W
Single-phase:AC200V60~200W

Single-phase:AC100V25~90W

i P111

AC200V0.1~110kW
AC400V0.1~110kW

P140

L | ' P125

AC200V0.1~110kW
AC400V0.1~110kW

P143

MINI-KEEPER| Torque Keeper

TSM4000C1 [TSM4000M2TSM4000M1[TSM4000H2|TSM4000H1] TSM4000 MW




SARFCON contflgitias i) ild gfatetiorn zrld corlifo)

Starting with the examples below, SAFCON meets a wide range of industrial equipment safety and control needs.

Selection Tt/

. G R M N & 4
| < | Torgue Axial
g U e Torque Guard Limiter Guard
TGB TGX TGM TGZ TL TGA

Series Series Series Series Series  Series

Category Machine Protection, detection, applications . - - Q
| q
P31

Safety or Control

Page P15 P41 P49 P57 P67

Transport Crane S Overload protection for machine overload, jamming, etc. @
equipment Hoist S Overload protection for machine overload, jamming, etc. o

Chain block S Overload protection for machine overload, jamming, etc. [ )

Overhead conveyor S Chain breakage protection [ )

Overhead conveyor S Chain breakage detection

Belt conveyor S Belt breakage protection [ ] [ J ®

Belt conveyor S Belt break detection, slip detection

Chain conveyor S Chain breakage protection [ ) [ ) O

Chain conveyor S Chain breakage detection

Roller conveyor S Roller axis damage protection [ ] L] O]

Screw conveyor S Screw damage protection [ ]

Bucket elevator S Prevents chain breakage due to bucket jamming ([ ]

Industrial robot S Drive portion, pivot portion overload protection ® ®
Environmental  Garbage disposal equipment S Overload protection for garbage conveyor ([ ]
equipment Water treatment equipment S Overload protection due to chain breakage for scraper and dust collector [}

Water gate S} Gate and rack damage protection ®
Pump Pump S Motor protection ([ ]

Compressor S Motor protection [ ]

Blower S Motor protection
Packaging Bag making and filling machine S QOverload protection for film feeding and seal/pillow packaging machine cutter ® ® (] [ ) ®
machine Cartoning machine S Overload protection for workpiece conveyor and packaging equipment ® ® [ ]

Vacuum packaging machine S Overload protection for workpiece conveyor and packaging equipment O] ® o [ )
Food Flour mill S Overload protection for milling, mixing and sifting machine ® @ L J
processing Noodle-making machine S Overload protection for mixer and roller/extruder [ ] O] [ )
machine Bakery equipment S Prevents chain breakage for fermentation oven and cooler ) ) ®

Beverages S Overload protection for bottle/can conveyor and dehydrating press [ J [ [} [}
Machine Turning machine C  Tip breakage detection
tools Machining C Drill wear detection

Grinding machine C Grinding stone contact detection

Tapping machine C Tap breakage detection

Cutter C Saw contact detection

Chip conveyor S Prevents damage due to jammed chips [}
Metalworking Press S Punch and transfer portion protection [ ] @ O
machinery Casting S Overload protection for conveyor unit [ J ®
Iron and steel Rolling machine S Overload protection for conveyor unit [ ]
E’rlggggsing Injection molding machine S Screw, mold clamping protection L] ® ®
machines Extruding machine S Screw, gear protection L] ® ®

Extruding machine S Heater wire breakage detection
Textile Spinning machine C Winding-off portion tension control
machines Textile weaving loom C  Winding portion tension control )
Printing Printing machine C Printed material tension control
machines Book binder S Protects pressure portion and conveyar from overload damage [ ] ([ ] o [ J [
IT Printer C Printed material tension control

Liquid crystal manufacturing device S Conveyor unit overload protection [ J [ J o

Semiconductor production device S Conveyor unit overload protection [ J o [}
Others Crusher S Crusher blade protection (] [ )

Raw garbage processor S Mixing blade damage protection [ ] [ J

Mixer S Mixing blade damage protection [ )

Kneading machine S Mixing blade damage protection [ ]

Feeder S Workpiece jamming detection

Stage device S Floor mechanism overload protection

Lighting system S Overweight detection for lifting devices
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Application Safety

Tsubaki Emerson mechanical and electrical safety devices
provide overload protection for various applications.

Packaging machine

Cutter drive portion
overload protection

TEM
product
used

Torgue Guard
TGB Series P15

Features

@ Automatic reset
@ Trip torque repeatability
+10%

Index table
Indexer protection

Providing optimal
overload protection

TEM
product
used

Torgue Guard
TGX Series P31

Features

©Non-backlash

@ Automatic reset
©0ne position
©Precise trip torque

@ Economical (£3%)
Pump TEM - Extruding machine TEM
Protects the pump product Trips to protect the machine Bg%%u‘:t

from highly viscous material

used @
Torque Guard

TGM Series P41

Features

@ Sealed construction
©0ne position

and screw from overload
to the screw

Torque Guard
TGZ Series P49

Features

©Works with high rpom
© Rotates freely after trip

Conveyor

Protects the machine from
overload due to jamming

TEM
product
used

Torque Limiter P57

Features

@Automatic reset

©The sprocket can be
directly mounted,
making it easy to use

Pusher

Protects the mechanical system
from overload due to the work
piece getting
caught up in
the machinery

TEM
product
used t .

Axial Guard P67

Features

@ Can protect from overload
on the axial direction

Lifting and lowering device
Detects overweight

@ A

TEM
product
used

Shock Relay
ED Series P94

Features

® While verifying motor
current during operation, the
load value can be precisely
set on the digital display

® Economical

Multiple conveyors

Perform remote monitoring by
using the communication
function

i .,

TEM
product
used

Shock Relay
SC Series P83

Features

@ Loads on multiple conveyars can
be monitored remotely with a PC
using the communication function.

©®Parameter values can
also be changed remotely.




Mechanical type features

Electronic type features

Waste treatment plant,
transfer conveyors

Overload protection

L

TEM
product
used

Shock Relay
150 Series P97

Features

® Current can be verified
using an analog meter
® Easy to set

Dishwasher

Stops overload when spoons or
other utensils get jammed
in the machine.

Due to cutting the peak load, overload does not occur.
Excessive power to the loaded axis can be shut off.

All models are equipped with the start time function.
Price stays same regardless of motor size.

TEM n

product

used

Shock Relay = =™
SS Series P101
Features

@Compact and economical

Shredder

Temporarily stops the shredder
when the load becomes heavy

TEM
product
used

Shock Relay
SA Series

m——

P104

Features

©®Makes frequent stops
@ Convenient automatic
reset

Chip conveyor
Detects chip jams

TEM
product
used

Shock Relay
SM Series

P111

Features

©Simple to set current value

©®Compact @Economical
©®Economical
Multi-spindle drilling machine | tem NEW Bread making machine TEM
Overload protection and B;%%UCt Prevents oven chain breakage B;%%UCt

breakage detection for each tool

Shock Monitor

TSM4000 Type P134

Features

©Detects overload and tool
breakage when machining
with high precision

©The set value for each tool
can be changed (8 types)

Shock Monitor

TSM4000H1 Type P140

Features

©Accurately detects
overload to protect your
valuable machines from
damage

Water treatment equipment
Sewage collector

chain breakage
prevention /@

TEM
product
used

Shock Monitor
TSM4000H2 Type

P141

Features

® Because of the load following
function, the set value can be
followed and abnormal load can
be detected precisely even if
there is a small efficiency change
in the high gear ratio reducer

Safety and Control devices

SAFCON

J

Torque Guard

Shock Relay

Shock Monitor

MINI-KEEPER| Torque Keeper

TSM4000C1 [TSM4000M2TSM4000M1[TSM4000H2[TSM4000H1] TSM4000 WW

TL Series

SM Series
50 Series



Application C antrof == -

p—— Slipping clutch and brake

Because it is possible to use even with continuous slipping, it is ideal for braking, accumulation and dragging.

Multistory parking facility | tem

When the table strikes the stopper | Product
and stops, the Torque Keeper slips,
protecting the drive portion.

used

Features

®Long life

Stopper

Torgue Keeper
TFK Series P113

@Stable slip torque

@®Simple layout

Wire winding machine TEM

By installing a MINI-KEEPER to DFO%UCt flar=)
the roll, constant tension allows | YS€ i '
the wire to wind smoothly ’

MINI-KEEPER
MK Series P125

Features

@Continuous slip is possible
@Gives ideal amount of
tension for the work piece

Power sensor

Preventitive device maintenance and automation can be realised by detecting minute overload variation
for grindstone work piece contacts, tool wear, crusher automatic operation, etc.

Internal grinding machine

The grinding cycle and grindstone
processing starting points can be
found by detecting grindstone
and work piece contact

TEM
product
used

Shock Monitor
TSM4000M1 Type P142

Features

@ Can off-set the load ratio at no
load operation before contacting
the work-piece, can only detect a
tiny contact load

Lathe

Chip wear detection @

TEM
product
used

Shock Monitor
TSM4000M2 Type P143

Features

@ Intergrates power consumption
during working by detecting minimal
load variations due to wear, thus
allowing the user to know the
appropriate time to change the tips

Crusher

Automatic forward and reverse
operation when overloaded

TEM
product
used

Shock Monitor
TSM4000C1 Type P144

Features

@ Accurately detects hard foreign
objects that get caught up in the
crusher, thus protecting expensive
crushing blades from damage

® With just one Shock Monitor, complex
device control can be achieved




\ Mechanical Type

\ Jorque Guard, Torque Limiter, Axial Guard

Features, variation

Selection guide
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Mechanical type safety devices

Torque Guard, Torque Limiter, Axial Guard

[ ] General_ use, Torque Guard
economical TGB Series

Easy to operate and reasonably priced. Can be used with almost all machines.

<
<

Ministry of Economy,
Trade and Industry picks for
Good Design Award product

B High precision, torquecuara
high rigidity TGX Series

No backlash and unsurpassed operation rigidity.
Ideal for machines that require precision positioning.

I/
&

Ministry of Economy,
Trade and Industry picks for
Good Design Award product

. SeaIEd Torque Guard
construction TGM Series

The sealed type possesses unsurpassed precision.
Excels in wet, oily and dusty environments.

Torque Guard

B ON-OFF, release TGZ Series

As a release type protection device, as well as an ON-OFF clutch,
its simple layout makes it easy to use.

©

Ministry of Economy,
Trade and Industry picks for
Good Design Award product

B Friction type  Torque Limiter

Traditional friction type. Super low price and easy to use.

B Linear actuating
type Axial Guar

This is a new type of overload protection device with ball
and groove construction.




SAFCON

Mechanical safety mechanism variation

In order to meet the diverse needs of our customers, we provide a wide range of
mechanical safety products. Refer to the chart below to choose the functions and
device characteristics that best suit your safety needs.

Consecutive repeated
trip torque fluctuations

Reset method

(option p.28)

(option p.28)

(option p.28)

Torgue range N-m 0.294~11.76 9.8~1080 441~7154 9.8~1080
{kef-m} {0.03~1.2} {1.0~110} {45~730} {1.0~110}
6~16 10~70 45~130 10~70
i +10% +10% +10% +10%
None Almost none Almost none Almost none
Automatic Automatic Automatic Automatic
TG Sensor TG Sensor TG Sensor TG Sensor

(option p.28)

Torque indicator

Yes

Yes

Yes

Yes

Torgue range N-m
{kgf-m}

Bore range (mm)

Backlash

Overload detection

1.7~784 1.5~902 2.4~451 1.0~9310 _
{0.17~80} {0.15~92} {0.24~46} {0.1~950}
_ _ _ _ 147~3430
{15~350}
8~70 10~60 10~50 8~130 =
_ +15%
+3% +5% +10% (trip load)
None None Almost none None None
Automatic Automatic External force (manual) Automatic Automatic
TG Sensor Limit switch TG Sensor Proximity switch, TGA Sensor
(option p.28) P47 | (option p.28) | tachometer P65 | (option p. 75)
Yes Yes Yes No Yes

Exterior

L7

10




The right mechanical type safety mechanism for your
particular needs is available. Using the chart below,
select the device that is most right for your machines.

For machinery like positioning

and indexing machines that require

preciseness.

TGX Series YES
TGM Series YES
TGB Series YES
TGZ Series YES
Torque Limiter NO

TGX Series +10s
TGM Series +10s
TGB Series +20s
TGZ Series +20s

TGX Series

TGM Series

TGB Series

3°
3°

H| H

TGZ Series

0]
0]
0.
0.
O

Torque Limiter

TGX Series Superior
TGM Series Regular
TGB Series Regular
TGZ Series Regular

TGX series
| =

{,r’ Trip torque

Other series

Torque

l'

.

——

Torsional angle

1

ition

Because of its unique construction, the drive and
driven sides only mesh in one position. After
tripping the Torque Guard resets and meshes in
its original position.

ecision

Phase deviation between drive side and driven
side after tripping and resetting again.

Phase deviation

o=~

Y Driven side

1
‘\
~,

g N\ §Reset

Drive side

B

Connecting clearance between drive side and
driven side at normal operation.

e

Driven side
g v é Reset

Drive side

s

Rigidity refers to the degree of deforming ability
of a solid material.

It is especially important when a system is driven
by a servomotor, etc. (It indicates the input and
output side's relative rotational deviation.)

Driven side

Reset

Drive side



TGX Series +3%
TGM Series +5%
TGB Series +10%
TGZ Series +10%

For the machine that you want to
automatically reset after removing

overload after trip

TGX Series
TGB Series Automatic
TGM Series reset

Torque Limiter

For the machine that you
want to freely rotate

after trip

TGZ Series Complete

release

Arbitrarily shutoff the rotary

power transmission as an
ON-OFF clutch

Reset by

TGZ Series external force

For the machine that is used
in a highly humid
environment

Sealed

TGM Series construction

12

SAFCON

'ue repeatability

Side-by-side trip torque fluctuation when the trip
is repeated.

‘c reset

After overload is removed, the overload detection
function resets automatically by inching either

the drive or driven side.
==
:{
[

Torque Guard

‘e release

After tripping, this function completely
eliminates transmission of the drive side rotation
to the driven side. While in the case of an
automatic reset mechanism, the overrunning of
the drive side after tripping generates reset
shock. This complete release function is best
suited for a high speed rotation axis.

o0 I
ol

The ON-OFF function.
Arbitrarily transmit or shutoff torque by

external force.
<=
--
:
D | I
‘onstruction

Sealed construction using O-ring. Under normal
usage conditions it is not necessary to refill the
grease.

I




') Applications

TG B S erl es TGES0-M Electromagnetic clutch Phase is an important fac.tor
;I Worm reducer for the single motor multiple
IIE1II drive system. The Torque
Motor Guard is most suitable for this
s application because of its "one
position function", of which the
phase never shifts.

TGESD-L Cardboard box

Cardboard box .
Electromagnetic brake Axial Guard

| TGAISD
h ]
L

J Gear box Corrugated cardboard
Up-and-down

)

)

casing machine

TG X SerieS Precise positioning is possible

because of its non-backlash and
high rigidity characteristics. The
TGX Series instantly trips when
overload occurs, preventing
costly machine damage.

Servomotor

#

iy
. Ball screw

b
\ Torque Guard TGX35-HC

Table positioning

Reducer
e

TGM Series

Limit switch

Tl —— Torque Guard TGM60 D30
(for overload detection

Its sealed construction allows the TGM
Series to perform well in wet and dusty
environments. As well, the grease or oil
does not splatter.

\Pu_mp Pump

13



SAFCON

TGB Series

TGZ Series

2

Materials §

(]

' :

2

Screw shaft Torque Guard
‘.\ TGZ50-HC
- S—
:ﬂ I] BTN T ) @ Motor
r—————— . —_ . x

Due to hardening of the materials or too many materials entering the
machine, there is overload on the screw.

At that time, the Torque Guard trips, protecting the screw portion of the
machine from damage. Because of the direct-coupled motor (high speed
rotation), after trip, the freely rotating TGZ Series is used.

Extruding machine

Axial Guard

Axial Guard

Foreign object

Head

Sliding the machine head.
Pushing the head forward when
Slide base machining.

If the head collides with a
foreign object, the Axial Guard
trips and protects the machine
from damage.

Cam (Drive side)

Specialized machinery

14



Torque Guard TGB Series

Easy to operate and reasonably o
priced. This standard model can —
be used with a broad range of Y TGBOB~ 1 6

appl |Cat|0ns. Industry picks for

Good Design Award product

Accuracy of consecutive repeated

trip torque fluctuations is within £10%.

Even with repeated trips, the fluctuating trip torque
variation is always within =10%.

Wide variety of sizes available

From 0.294N-m {0.03kgf-m} to 7154N-m {730kgf-mj},
58 sizes are available.

Automatic reset

After removing the cause of overload, the TGB Series
automatically re-engages by rotating the drive side.

TGB08,12,16

Torque indicator

One position type M/
Indicator

This unigquely assembled torque transmission element ball
and pocket configuration only engages in one position.

Simple torque adjustment

By simply turning the adjustment nut (bolts), trip
torque can be easily adjusted.

Easy to read torque indicator 5
TGB20~130 <

By using the indicator and torque indicator, set torque
can be verified at any time.

Standard stock

The standard TGB Series are stocked as rough bore
products. (Large size TGB90~130 are MTO)

Compact and precise

(TGB0O8~16)
Ideal for use in compact motors, robots, and compact
precision machines.

Non-backlash

(TGB08~16 Does not include a Torque Guard Coupling.)
Because of its special construction there is no backlash.

Standard type overload detection sensor TGB20,30,50 TGB70,90,110,130

Torque indicator
Indicator

TGB70 and above have a slightly different construction.

Torque indicator

/" Indicator

Bore finishing for quick delivery

15




SAFCON

TGB Series

Operating principles

Torque Guard

TGBO8~16

(' During normal operation (engagement) )

(' During overload (trip) )

Center flange (pocket)

Ball Plate

Hub (pocket)

Torque transmission is carried out using several
balls. The non-symmetric arrangement of the balls
and pockets allows only one engagement position.

When the TGB Series trips due to overload,
the ball pops out of the center flange pocket
and it slides between the plate and center

As well, there is no backlash due to non-clearance
engagement between the retained and pressured
balls and pockets.

Torque is transmitted from the center flange
(pockets) — balls — hub (pockets) — shaft.

(As well as the opposite)

flange.

TGB20~50

TGB70-130 has the same operating principles.

(' During normal operation (engagement) ) (' During overload (trip) )

Center flange

Ball Plate

Hub (pocket) |::>

Torque is carried out using several balls.
The non-symmetric arrangement of balls
and pockets allows only one engagement
position. Torque is transmitted from the
center flange — balls — hub (pockets) —
shaft. (As well as the opposite)

When it trips due to overload, the ball pops
out of the hub pocket and rolls between the
plate and hub.

When tripping, the rotational portion is entirely
received by the bearings, so it rotates lightly
and smoothly.

16



») Torque Guard

Transmissible Capacity/Dimensions Table
B TGB0O8 ~TGB16 H TGB20 ~ TGB50

E(h7)

F
G

E (h8)

Il
s

B.LC ‘ T o Torque indicator Amount of sensor plate movement T
D Amount of movement during trip) |
N-M N ‘ B/C D |
| N-M A | Torque indicator

Indicator

Indicator
D Hub @ Center flange @ Plate @ Adjustable ®Hub @ Center flange @ Plate @ Adjustable nut
nut ® Coil spring  ® Sliding bearing @ Ball ® Disk spring  ® Ball @ Snap ring for shaft (® Lock screw (note)
Bearings @ Side plate (0 Hexagonal screws © Sliding bearing @ sensor plate @ Indicator @ Bearings
Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten either lock screw with the torque amount given below.
Lock screw size: M5-:-3.8N-m{38.7kgf-cm} Unit : mm
. KT Maximum
Mode No. g | Mo seringcolor | 5o b | A | 8| c D | E [l e | W]
diometer | diometer
TGBO8-L 0.29~ 1.47{0.03~0.15} Yellow
TGB08-M 0.78~ 2.16{0.08~0.22} 1200 Blue 5 8 39 65| 5 20 40 34 26 33 —
TGBO8-H 1.17~ 2.94{0.12~0.3} Orange
TGB12-L 0.68~ 2.94{0.07~0.3} Yellow
TGB12-M 1.96~ 4.9 { 0.2~0.5} 1000 Blue 6 12 47 8 6 23.5 48 40 32 40 —
TGB16-L 1.47~ 4.9 {0.15~0.5} Yellow
TGB16-M 2.94~ 7.84{ 0.3~0.8} 900 Blue 7 16 56 85| 8 27.7 58 50 39 48 —
TGB16-H 5.88~11.76{ 0.6~1.2} Orange
TGB20-H 9.8 ~44 { 1.0~4.5} 700 Orange 8 20 47 75| 57 | 25 90 78 62 82 54
TGB30-L 20~54 {20~59) 500 Yelow | 151 30 | 0 | 95| 7 |33 | 113|100 | 82 | 106 | 75
TGB30-H 54~167 { 5.5~17} Orange
TGB50-L 69 ~147 {7.0~15} Yellow
TGB50-M 137 ~412 {14 ~42} 300 Blue 22 50 81 145 | 85 | 448 | 160 142 122 150 | 116.7
TGB50-H 196 ~539 { 20~55} Orange
Model No. ) K L M| N gai;:; dﬁt:sr(::t\:r cﬁ:?ﬁ:&;’: s Tl w | ox i?:gp NLGSS Inertia moment GD?
X X X ! g X10%g-m? X1072%kgf- m?
pitch length length size Y | 32 | 2 %2
TGBO8-L
TGB08-M 295 15| — |M3]| 3 M15X1 M3X 4 — — 09| — | — — | 0.14 0.0025 0.010
TGBO8-H
TGB12-L
TGB12-M 35 20| — |[M4| 3 M20X1 M4x 6 — — 10| — | — — 1024 0.0065 0.026
TGB12-H
TGB16-L
TGB16-M 45 25| — |M4| 3 M25X1.5 | M5X 6 — — 12| — | — — 10.44 0.0180 0.072
TGB16-H
TGB20-H 48 32 130 |M5] 4 M32X1.5 | M5X 6 M4x 8 2 |18] 5 |2 32 |09 0.058 0.23
7";330-'- 65 45 425/ M6 | 6 M45X1.5 | M5X 6 M4x 10 2 |2 6 | 25| 45 |20 0.20 0.79
TGB30-H
TGB50-L
TGB50-M 98 75 |70 | M8 | 6 | M75X2 M5X 10 M4X 14 3 27 8 | 35| 75 |59 1.21 4.84
TGB50-H

%1, All rough bore products are stock items.
2. Mass, inertia moment and GD? are based on the bores' maximum diameters.
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SAFCON

TGB Series

B TGB70 ~ TGBSO EBTGB110~TGB130

i

B
|
[
3

(O}
[
=]
o
£
o

=

| |

\
¥4 I
,F \[p (TGBO only) |
NoM (9)(TGB70 only) e
. Amount of sensor plate movement T N-M N | Amount of sensor plate movement T

(@

D Torque indicator BlGls)l. D Torque indicator
! A S Indicator A
Indicator
@O Hub @ Center flange @ Plate @ Adjustable nut ® Coil spring  ® Ball ®Hub @ Center flange @ Plate @ Adjustable nut ® Coil spring  ® Ball
@ Sliding bearing Hexagonal screws @ Lock screw (note) @ Sliding bearing Hexagonal screws © Sliding bearing Center plate
Sliding bearing @) Center plate @ Indicator @ Bearings @ Indicator (@ Bearings @ Ball B Spring retainer
Spring retainer @ Adjustable bolt Hexagonal nut @ Adjustable bolt Hexagonal nut

Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten the torque with the amount given below.
Lock screw size: M5---3.8N-m{38.7kgf-cmj}

Unit : mm
X1 .
. Maximum
Set torque range Maximum . Rough E F
Model No. N-mikgf-m} /min Spring color bora d.bore A B @ D h7 | pcD G H |
demaler lameter
TGB 70-H 294~1080{ 30~110} 160 Orange 32 70 110 | 14.5] 12 68.5| 220 200 170 | 205 | 166
TGB 90-L 441~1320{ 45~135
{ } 120 Yelow | 4 90 | 157 | 25 | 22 | 88.6| 295 | 265 | 236 | 290 | 213
TGB 90-H 931~3140{ 95~320} Orange
TGB110-L 686~1960 { 70~200} Yellow
100 52 110 195 | 30 25 105 355 325 287 | 345 | 278
TGB110-H 1570~5100 {160~520} Orange
TGB130-L 1176~3038 {120~310
{ } 80 Yellow 60 130 | 230 | 35 | 27 |130 | 400 | 360 | 319 | 390 | 316
TGB130-H 2650~7154 {270~730} Orange
Oscrew | Pscrew | Q screw Uscrew | Spap .
diameter | diameter | diameter diameter . Mass | Inertia moment GD-
Model No. J K L M N % X X S T X nng 1 ke x10%kg-m? | x10%ef-m?
pitch length length length | sizeY | %2 | %2 %2
TGB 70-H 157 | 110 106 | M10 6 MT10x 2 | M 5x 10 | M10x 28 | 3 3.3 — 110 17.0 6.3 25.2
TGB 90-L 203 | 130 124 | M12 8 MI130x 2 | M10x 20 | M16x 35 | 55 | 54 | M 8x 16 130 37.5 33.8 135
TGB 90-H ’ ' ’ '
TGB110-L
—Q———-- 1 266 | 160 | 155 | M16 ) M160x 3 | M12x 20 | M16x 45 | 7 6 M10x 20 | 160 69.6 91 364
TGB110-H
TGB130-L 304 | 190 184 | M16 8 M190x 3 | M16x 30 |M20x 60| 7 6.6 | M12x 24 190 |102 167 668
TGB130-H '

1. The TGB70 is a rough bore stock item. TGB90-130 are MTO.
2. Mass, inertia moment and GD? are based on the bores' maximum diameters.

Model No. Rough Bore Product Model No.

TGB 50 - H -40 J-25 Set torque value is disEIayed asa TGB 50 = H
—l— —|— gravitational system of units —l— _|—
-I_— 245N-m {25kgf-m}

(Only when set torque is indicated)

Series Size Series Size .
Spring strength
Key way

(J=new JIS standards, E=old JIS 2 type) L=wealf spring-
M=medium spring

Finished bore measurements (only when finished bore is indicated) )
H=strong spring

Spring strength L=weak spring
M=medium spring
H=strong spring
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&) Torque Guard

Transmissible Capacity/Dimensions Table

Torque Guard Coupling
B TGB0O8-C~TGB16-C H TGB20-C ~ TGB50-C

?\i\z ° 4
o ol o - /
{Him— T

& - > a
.
B s |/ C =R Amount of sensor plate movement T

h Joraue indicator BHj SC > Torque indicator
Indicator
Indicator
® Main Torque Guard unit @ Coupling hub A 3 Coupling hub B @ Insert ® Main Torque Guard unit (@ TGB sprocket (® CP sprocket (@ Roller chain
(® Hexagonal bolt (® Hexagonal bolt
Unit : mm
TGBO8-LC 0.29~1.47 {0.03~0.15} Yellow
TGB08-MC 0.78~2.16 {0.08~0.22} 1200 Blue 5 8 — 15 80 |20.6| 39 |19 | — | — |445| 24| 33
TGB08-HC 1.17~294 {0.12~0.3} Orange
TGB12-LC 0.68~2.94 {0.07~0.3} Yellow
TGB12-MC 1.96~4.9 { 0.2~0.5} 1000 Blue 6 12 — 20 88(19.9| 47 |23.5| — | — |53.6 | 32 | 40
TGB12-HC 2.94~588 { 0.3~0.4} Orange
TGB16-LC 1.47~4.9 {0.15~0.5} Yellow
TGB16-MC 2.94~7.84 { 0.3~0.8} 200 Blue 7 16 — 25 112|127 | 56 (283 — | — |64.3 | 38 | 48
TGB16-HC 5.88~11.76 { 0.6~1.2} Orange
TGB20-HC 98 ~44 { 1.0~4.5} 700 Orange 8 20 12.5 42 76|25 | 47 |25 |32.6|7.4|117.4] 63 | 82
TGB30-LC 20~34  {20~5.5) 500 Yellow 12 30 18 48 93|28 | 60 |33 |40.5| 9.7 [146.7| 73 | 106
TGB30-HC 54~167 { 5.5~17} Orange
TGB50-LC 69~147 { 7.0~15} Yellow
TGB50-MC 137~412  { 14~42} 300 Blue 22 50 18 55 12640 | 81 |44.8/51.0|11.6|200.3| 83 | 150
TGB50-HC 196~539 { 20~55} Orange
Model No. J K L MF(NXNO. doiqsriz‘:r dﬁ;g:;gr (ﬁ"s‘i::: R s T lwl x ::;5"[:% Iv}(agss |nerﬁu- moment GDz
of pieces ; or sprocket wo | X10%kg-m? | X10%gf-m*
pitch | length | length 12! %2 %2 %2
TGB08-LC
" TGBO8-MC | 295 15 | — | M3x128x3 |MIsx1 | — | — |72[132/09|—| — LO75A 0.235|  0.0050 0.020
~ TGBO8-HC |
TGB12-LC
TGB12-MC 37 20 — M4X164X3 | M20X]1 — — 7.9113.2| 1 —| — LO90A 0.38 0.0123 0.049
TGB12-HC
TGB16-LC
TGB16-MC 47 25 — M4X204X3 | M25x1.5| — — [10.2|1188{ 1.2 | —| — L100A 0.673] 0.0324 0.129
TGB16-HC
TGB20-HC 54 48 | 30 M5X128X4 | M32X1.5 |MAX 8| M5X 6| 4 | 2 [18] 5 |2 RS40-26 2.5 0.313 1.25
TGB30-LC
——— 1 75 65 | 42.5 MEXT164X6 | MASX1.5 | MAXT0 | MEX 6| &5 | 2 |2 6125 RS50-26 4.8 0.948 3.79
TGB30-HC
TGB50-LC
TGB50-MC | 116.7| 98 | 70 M8X208X6 | M75X2 | MAX14|M5X10| 5 | 3 |2.7| 8 | 3.5 RS60-30 (122 4.43 17.7
TGB50-HC

1. All rough bore products are stock items.
2. Mass, inertia moment and GD? are based on the bores' maximum diameters.
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SAFCON

TGB Series

°
B TGB70-C ~ TGB90-C B TGB110-C~TGB130-C 3
o
3)(5)(4 E 2 2
F 6
0 MXN 0 -
MXN P @ P
rd
ol +—H x| |- ol x| | —
-l
i Q U
Q " 11| Amount of sensor plate movement T
= Amount of sensor plate movement T R S D
g c D Torque indicator B\ c Torque indicator
e Indicator A
Indicator
(® Main Torque Guard unit (@ TGB sprocket @ CP sprocket @ Roller chain (& Hexagonal bolt
Unit : mm
Set forque range Maximum |, . Torque Guard Coupling
ModelNo. N-mkg-m) clmin_| 8 [ e g e 4 | F | € (0 E PO M
TGB 70-HC 294~1080 { 30~110} 160 Orange | 32 70 28 75 | 165 | 45| 110 | 68.5| 64.8| 15.3|283.2| 107 | 205
TGB 90-L¢ 4411320 { 45135} 120 Yellow 42 90 33 103 | 242 | 80| 157 | 88.6| 78.5| 18.2 (394.4| 147 | 290
TGB 90-HC 931~3140 { 95~320} Orange ’ ' ' '
TGB110-LC 686~1960 { 70~200
{ ) 100 Yellow 52 110 38 113 | 303|100 | 195|105 | 99.2|21.9 (473.4| 157 | 345
TGB110-HC 1570~5100 {160~520} Orange
TGB130-LC | 11803038 {120~310} go |rellow | o | 130 | 53 | 145 | 365|120 | 230 130 [127.3) 29.1 [534.2 197 | 390
TGB130-HC 2650~7154 {270~730} Orange ' ' '
. cIOsc:rew C5’screw dC)screw élscrew Mass Inerfia moment GD:
XNXNo. iameter | diameter | diameter iameter
Model No. J K L of pieces & > S R[S |T % Sprocket lfg x10%kg-m? | X10%kgf-m?
pitth | length | length length K1 xa X1
TGB 70-HC 166 157 106 M10X258X6 | M110X2 | M10X28 | M 5X10| 10 |3 | 3.3 — RS80-32 | 32.0 22.43 89.7
TGB 90-LC
——— 213 203 124 M12X358X8 | M130X2 | M16X35 | M10X20 | 5 | 55|54 |M 8X 16 |RS100-36| 71.1 117.32 469.29
TGB 90-HC
TGB110-LC
— 1 278 266 155 M16X450X6 | M160X3 | M16X45 | M12X20| 8 |7 |6 |MIT0X20|RS120-36(130.5 314.15 1256.61
TGB110-HC
TGB130-LC
—— 316 304 184 M16X508X8 | M190X3 | M20X60 | M16X30 | 15 | 7 | 6.6 | M12X 24 |RS160-30(202.3| 632.66 2530.63
TGB130-HC
1. Mass, inertia moment and GD? are based on the bores' maximum diameters.
Model No.
_l_ _|_ T T Set torque value is displayed as a gravitational system of units

98N-m {10kgf-mj}

(Only when set torque is indicated)
Key way (J=new JIS standard, E= old JIS 2 type)
Coupling side finished bored measurements (only when finished bore is indicated)
Key way (J=new JIS standard, E= old JIS 2 type)

Torque Guard side finished bore measurements (only when finished bore is indicated)

| oo e Rough Bore Product Model No.
TGB 50 - M C

L= weak spring
LCoupIing type

M=medium spring
H=strong spring i . !
Size Spring strength g L= weak spring
(M=medium spring)
H=strong spring

Series  Size

Series
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&) Torque Guard

Transmissible Capacity/Dimensions Table
With Sprocket TGB

B TGB20-[ |~ TGB50- [ | B TGB70-[ |
967 2 31001254 111 1Y9)(6)2 7 (3)1012(5)1311)(4)1514
(0]

) Q O q

A\ f N
wiw|o x| —|T W o | x|=|—|T

T /

Ehin :
Amount of sensor plate movement T - S
B.IC / D Torque indicator |/ Amount of sensor plate movement T Torque indicator
A Indicator B||C D | Indicator
s A ] |

5

(® Hub (@ Center sprocket (@ Plate ® Hub (@ Center sprocket (@ Plate

@ Adjustable nut ® Disk spring ® Ball (@ Snap ring for shaft @ Adijustable nut  ® Disk spring  ® Ball
Lock screw (note) (@ Slipping bearing @ Snap ring for shaft Lock screw (note) @ Slipping bearing
Center plate @ Indicator @ Bearings Center plate @ Indicator @ Bearings

@3 Spring retainer Adjustable bolt ( Hexagonal nut

Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten the torque with the amount given below.

Lock screw size: M5---3.8N-m{38.7kgf-cm} M8:--16N-m{163kgf-cm} Unit : mm
Set forque range Maximum Sprocket . Rough | Maximum F
Model No. o | b A B C D E G H |
odet Mo N m{kgf-m} r/min specifications Spring color dilgr%r:ter diu:'n:er PC.D
RS40-22T 96| 89.24
TGB20-H- 9.8~44 1.0~4.5 700 Orange 8 20 47 | 5.9 7.2|25 62| 82| 54
= { ) RS40-27T 9 116 [109.4
TGB30-L-[] 20~54 2.0~5.5 RS60-19T Yell 126 |115.74
{ L 500 M 192 | 30 | 60|48 [11.6]33 82 106| 75
TGB30-H-[] 54~167 { 5.5~17} RS60-24T Orange 156 | 145.95
TGB50-L-[] 69~147 { 7.0’”]5} RS80-20T Yellow 176 1162.37
TGB50-M-[ | 137~412 { 14~42} 300 Blue 22 50 81 (8.42|14.5|44.8 1221150 116.7
TGB50-H-[] | 196~539 { 20~55) RS80-25T [ Orange 216 | 202.66
RS100-22T 240 | 223.10
TGB70-H-[] 294~1080{ 30~110 160 Orange 32 70 110 (8.9 |17.5(68.5 170 [ 205| 166
{ ) RS100-26T 9 281 | 263.40
O screw P screw Q screw Snap | M - GD:
Model No. J K L diameter diameter diameter S T % X rin ass '"e"'9 oment )
Xpitch Xlength Xlength sizgY ke x10%kg m* | x10%kgt-m?
0.94 0.255 0.064
TGB20-H-[] 48 32 | 30 M 32x 1.5 M5x 6 M 4x 8 2 1.8 5 2 32
1.15 0.486 0.121
TGB30-L-[] 2.21 1.06 0.264
——— 65 45 | 425| M 45x 1.5 M5x 6 M 4x 10 2 2 6 2.5 45
TGB30-H-[] 2.78 2.07 0.517
TGB50-L-[] 6.35 6.10 1.52
TGB50-M-[] 98 75| 70 M 75x 2 M5%x 10 M 4x 14 3 2.7 8 3.5 75
TGB50-H-[] 7.66 10.7 2.68
17.8 29.4 7.35
TGB70-H-[] | 157 | 110 | 106 M110x 2 M5x 10 M10x 28 3 3.3 — — 110
19.9 42.5 10.6
1. All products have a short delivery time. 4. Sprocket specifications go in the box at the end of the model number. As well,
2. Specify the preferable sprocket size. refer to the below chart for Model No.
3. Mass, inertia moment and GD? are based on the bores' maximum diameters.
Model No. Sprocket Indication Method
TGB 50 - H - 08025 - 50 J - 30 Set torque Value, is (.:iiS- Model No. | Sprocket specifications | Indication of Model No.
played as a gravitational RS40-22T 04022
system of units TGB20 -
Series Size 294N -m{30kgf-m} RS40-27T 04027
(Only when set torgue is indicated) RS40-19T 06019
Key way TGB30
(J=new JIS standard, E= old JIS 2 type) RS60-241 06024
Finished bore measurements RS80-20T 08020
(only when finished bore is indicated) TGBSO RS80-25T 08025
Sprocket model No.
Spring strength 7 L=weak spring 1GB70 RS100-22T 10022
M=medium Spring RS100-26T 10026

H=strong spring 2



SAFCON

TGB Series

Finished Bore Torque Guard TGB/Torque Guard Coupling TGB-C

©
- - - - E
Finished bore products have a short delivery time 3
- - [
M Bore/finished keyway g
G
TGB20-TGB70 and TGB20-C-TGB70-C finished bore is standard -
B Finished Bore Measurements Chart Unit : mm
Torque Guard TGB Finished bore dimensions
Torque Guard Model No. Torque Guard Coupling Model No. Torque Guard side Coupling side (Torque Guard Coupling only)
14,15,16,17,18,19,20,22,24,25,28,29,
TGB20 TGB20-C 9,10,11,12,14,15,16,17,18,19,20 30,32,33,35,36 38, 40,42
14,15,16,17,18,19,20,22,24,25,28, 20,22,24,25,28,29,30,32,33,35,36,38,
TGB30 TGB30-C 39,30 40,42,43,45 46,48
24,25,28,29,30,32,33,35,36,38,40, 20,22,24,25,28,29,30,32,33,35,36,38,
TGBS50 TGB50-C 42,4345 46,48 50 40,42,43,45 46,48 50,52,55
35,36,38,40,42,43,45,46,48,50,52,55, 30,32,33,35,36,38,40,42,43,45,46,48,
TGB70 TGB70-C 56,57,60,63,65,70 50,52,55,56,57,60,63,65,70.71,75
Delivery time Ex.-Japan 4 weeks by sea
Model No.
Torque Guard Torque Guard Coupling
Size J LNeW JIS key standard type Size | -1 -Lgtea";;;%kt'%e
Spring type Bore diameter Spring type Coupling side bore
: i diameter
Torque Guard side bore diameter

New JIS key standard type

ST

Keyway portion enlargement

R
>

~

This diagram displays the Torque Guard Coupling

e Guard 168 v Guard S Coupling Side M Bore Diameter and Keyway
orque Luar orque uard wice (Torque Guard Coupling only) SpeC|f|Cat|0nS
* Bore diamter tolerance is as follows:
Torque Guard CToque GAUAGZJd | s Set screw position s Set screw position ¢ 18 and below:*-0 ~ +0.021mm
Model No. oupling Vode el st L1 et screw 12 # 19 and above---H7
No. + The keyway is new JIS (JIS B 1301-1996)
TGB20 TGB20-C 2-M4x 4 4 2-M4x 4 8 "standard".
TGB30 TGB30-C 2-M5%x 5 5 2-M5x 5 10 + Set screws are included in the delivery
TGB50 TGB50-C 2-Méx 6 6 2-M6x 6 12
Bore diameter Chamfer dimensions
TGB70 TGB70-C 2-M8x 12 6 2-M8 x 12 15
1. Set screws are located at 2 positions, on the keyway and 90° CW from it. ® 25 and below €0.5
¢ 50 and below Cl1
¢ 51 and above Cl1.5
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D Torque Guard

e Roller chain and sprocket selection

For more information on roller chain and sprocket
selection and handling, refer to the Tsubaki drive chain
catalog.

e Sprocket specifications
Sprockets are hardened.

M Installation example

® Sprocket lubrication
- For more information on sprocket lubrication, refer to
the Tsubaki drive chain catalog.
- If the Torque Guard is lubricated in an oil bath or by
the rotary plate or forced pump, there is a possibility
that the indicator and name sticker may come off.

T
A\ S0

amy

L

Q]
Q]

s

Selection

As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a
Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects.

1. Setting trip torque

_60000x P SF Ty = 974XP o
27 *n n

T = Trip torque N-mikgf-m}

P = Transmittance power kW

n =rpm r/min

Te = T.XSF =

T. = Load torque N-mikgf-m}
SF = Service factor

(1) From the machine's strength and load, as well as other information, set
the trip torque at the point where it should not go any higher.

(2) When the limit value is not clear, calculate the rated torque by using the rpm
of the shaft where the Torque Guard is installed and rated output power. Then,

depending on the conditions of use, multiply by the service factor in Table 1.

Table 1.
Service factor
1.25
1.50

Operating conditions

In the case of normal start up/stop, intermittent operation

In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high
When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and
calculate the torque used in the Torque Guard during start up, then
multiply it by the service factor and make this the trip torque.

2 2
KZIL_JIrL ‘KZGDL+GD‘ Tp = SF-Tt

GD? 1+K

} =K Ts+ T
K : Inertia ratio
I. : Drive side inertia moment (kg-m®)

{GD? : Drive side GD* (kgf-m?)}

I. : Load side inertia moment (kg*m?®)
{GD1. * Load side GD? (kgf-m*)

I.  : Torque Guard inertia moment (kg-m®)
{GD: : Torque Guard GD? (kgf-m*}

T. : Motor starting torque (N-m){kgf-m}

T. : Torque in Torque Guard during start up (N-m){kgf-m}
T. : Load torque (N-m){kgf-m}

Tr : Trip torque (N*m){kgfm}

S.F

Note) Use the equivalent value to the shaft in which the Torque Guard
is installed for each inertia moment, GD® and torque value.
3. Precautions when deciding trip torque

Compared with load torque, if the torque used when starting up becomes

: Service factor

large, the setting trip torque value also becomes large, causing a problem
from the viewpoint of the overload protection device. (Compared with the
load torque, the trip torque is too large.) In this case install it as close to
the load side as possible.

4. Choosing the model number
Choose a model where the calculated trip torque is within the minimum to
maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model
one size larger that uses a weak spring.

6. Confirming rpm
Confirm that the Torque Guard rpm used is within the maximum rpm
value in this catalog.
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SAFCON

TGB Series

Handling
1. Setting trip torque

(1) TGB Torque Guard are all set at the "0" point (minimum
torque value) for delivery. Confirm that the torque
indicator is set at "0" when you receive the Torque Guard.
(Refer to each size in the graphs below)

(2) For the TGB70 ~ 130, loosen the three hexagonal lock-
nuts for adjusting bolts.

(The adjusting nuts of TGB08-50 can be turned as is.)

(3) From the "Tightening Amount - Torque Correlation
Chart" (below), find the adjusting nut's (bolt) tightening
angle equivalent to the predetermined trip torque. Set at
60° toward the determined tightening value, then install to
the machine and conduct a trip test. Gradually tighten and

set at optimum trip torque.
Each product's trip torque does not always correspond
with the value listed in the "Tightening Amount - Torque
Correlation Chart", so use them only as a rough guide.
(4) For the TGB20 ~ 50, tighten one lock screw for the
adjusting nut.
For the TGB70 ~ 130, use a hexagonal nut to lock it.
(The TGB08 ~ 16 adjusting nut is locked with a nylon coating.)
(5) Do not turn the adjusting nut (bolt) more than the torque
indicator's maximum value. Doing so will put it in a locked
position, and there will be no leeway for the disk spring to

bend. (TGB08-16 uses a coil spring)

B
|
[
3

(O}
[
=]
o
£
o

=

2. Tightening Amount-Torque Correlation Chart

3 6
0. H 0. =]
/ L~ ls
€ 05 W
E 02 ~M 2 € 04 // L~ Ly ¢
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B LT z 2 o — // ls
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S o1 T1 e 5 02 [~ =
2 T 2 2 — 2
= 1 = =01 t1F
L [0} -0
CU 360 750 1080 o :’360 720 . 1080 1440
Adjustable nut rotation angle (degree) Adjustable nut rotation angle (degree)
. P . | P . .
& : + : 5 : 5 0 1 2 3 4
Torque indicator value Torque indicator value
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350, T35 600 160 800 —80
1 H H | L
300 p=ar 30 500 150 ¢ 700 70 o
250 — 1ps & — z 600 Te0 2
E P = E 400 T40 % z 1%
3 A 1200 17 = & 500 50 =
2 200 7 * = 300 T30 =
I °© , 400 140
g 150 T8 g s g E L g
g | L L 3 g 500 L 1y 8 g 300 +30
] Pl s | L 10 5 L ——— = L |— =
o 100 T10 ° o — =3 =] T20 2
= — = L = 2 200 20 2
= —1 =3 = 100 1o ¥ = |_— =
50 TS5 F — 100 T10
% 360 720 7080 1440 7800~ © 0 360 720 7080 13951440 ° % T80 360 540 720 900 1080 °©
Adjustable nut rotation angle (degree) Adjustable nut rotation angle (degree) Adjustable nut rotation angle (degree)
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D Torque Guard

3. Bore finishing
TGB0O8 ~ 16

e The hub's materials are made up of a surface-hardened
iron based sintered alloy.

(1) Loosen the adjusting nut and disassemble all
components. Make sure not to get any dust or dirt on the
components.

(2) Chuck the hub flange's outside diameter and center the
hub portion. The hub's material is a surface-hardened
iron based sintered alloy, so we recommend the cutting
tool be made of a hard material (JIS 9-20, K-01).

(3) Keyway machining should be carried out directly below
the setscrew tap.

(4) After bore finishing is completed and you are
reassembling the Torque Guard, make sure to coat the
ball and bearings with grease.

(5) For bore finishing, refer to the table and drawings below
and make stepped bores.

TGB20 ~ 130

® The hub has been thermally refined.

(1) Loosen the adjusting nut and disassemble all
components. Remove both the snap ring and the center
plate. Make sure not to get any dust or dirt on the
components.

(2) Chuck the hub flange's outside diameter and center the
hub portion.

(3) Keyway finishing should be carried out directly below
the torque indicator's gap space.

(4) Tapping for the set screw should be machined at the
torque indicator's space and at 90° phasing from it.
This tapping should be on the torque indicator.

(5) After bore finishing is completed and you are
reassembling the Torque Guard, make sure to coat the
ball and bearings with grease.

N

Hub

e Table of bore lengths
i Counterbore
Model No. Bore diameter Bcz[e ::rr:]g);th diameter M
! (¢D) 5 a
TGBO8 ¢ 6 and above 20 mm SN Ql 9
TGB08-C ¢ 8 and below
¢ 7 and above QF‘FE@
less than ¢ 10 20 mm
TGB12 ¢ 15
¢ 10 and above 30 mm
TGB12-C less than ¢ 12 )
$12 Total length N/A
¢ 8 and above ~
less than ¢ 10 20 mm s TGB08 16
EEERS ¢ 10 and above 30 mm
TGB16-C less than ¢ 12
g } 2 g:j Ezm Total length N/A 5 M

)

|

¢D

g% B

L E=

TGB08C ~ 16C
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TGB Series

Handling
4. Resetting

B

As it is an automatic reset system, just re-starting the (2) When resetting, reset (re-engage) with input rpm at g

drive side can automatically reset it. less than 50r/min or by inching the motor. é

(1) When the Torque Guard trips due to overload, stop A\ To avoid injury, do not reset the Torque Guard by hand. =
the rotation and remove the cause of the overload. (3) A distinet clicking sound is made when the ball settles

in its pocket.

Drive member selection and manufacture

A sprocket, gear and pulley can be installed in the Torque Guard to act as the drive member (center member).
When selecting and manufacturing a drive member, refer to the precautions listed below.

(1) Use the outer diameter of the center flange as the ® Recommended dimensions for drive member finishing

spigot facing, and fix the drive member with bolts.

Verify the diameter of the Torque Guard's spigot facing ’E’
with that of the drive member. 4
Each spigot is as listed in the chart below. -
Unit: mm
Model No. Spigot diameter Model No. Spigot diameter UQJ
TGBO8-L,M,H 40 (h8) TGB50-L,M,H 160 (h7)
TGB12-L,MH 48 (h8) TGB70-H 220 (h7) =
TGB16-L,M,H 58 (h8) TGB90O-L,H 295 (h7) __
TGB20-H 90 (h7) TGB110-L,H 355 (h7) s
TGB30-L,H 113 (h7) TGB130-L,H 400 (h7)
. . X Drive member finishing dimensions
(2) Center flange installation Series name A B C b E F
" TGBO8 ~ 16 TGBOB-LMH | 34 | 3 34 | 400 | 28 | 3
The center flange's installation tap hole is penetrated. If TGB12-LMH 40 3 45 480 33 3
the bolt's length is longer than the center flange, it will TGB16-LMH 50 3 45 58 A1 3
make contact with the plate. Make sure it does not stick TGB20-H 78 4 55 90w 64 3
out on the plate side. TGB30-L,H 100 6 6.6 11347 84 4
-+ TGB20 ~ 130 TGB50-LMH | 142 6 9.0 160w | 124 5
The center flange's installation tap hole is penetrated. If TGB70-H 200 6 11 2200, | 172 5
the the bolt's length is too long there may be contact TGB90-L,H 265 8 13.5 295us | 240 5
with the sensor plate. TGB110-L,H 325 ) 17.5 35518 292 5
The recommended bolt screw lengths are listed in the TGB130-LH | 360 8 17.5 400w | 325 S
chart below. Unit: mm B Installation example TGB08 ~ 16
Model No. Bolt screw length Model No. Bolt screw length )
TGBO8-L,M,H 4 TGB50-L,M,H 9~11 —
TGB12-L,M,H 5 TGB70-H 13~ 15 r'i
TGB16-L,M,H 7 TGB90-L H 23~25 =\
TGB20-H 6~7 TGB110-L,H 26 ~ 28
TGB30-LH 8~10 TGB130-LH 28 ~ 30 I
(3) Refer to the chart below for drive member bolt &7
diameters (JIS B1001-1985). )
e Bolt bore diameter JIS B1001 — 1985 Unit: mm M Installation example TGB20 ~ 50
Nominal screw diomefer| 3 4 5 6 8 10 |12 16 :
Bolt bore diameter| 3.4 | 4.5 | 5.5 | 6.6 9 11 [135]17.5 %m
=
0]
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) Torque Guard

e Usable sprocket minimum number of teeth

sprmll No.| RS25 | RS35 | RSA1 | RS40 | RS50 | RS60 | RS80 | RS100 | RS120 | RS140 | RS160
TGB size
TGBO8-LMH | (24) | (17) | (14) 14 12 |13 (10)
TGB12-LMH | (28) | (200 | (16) 16 13 13011
TGB16-LMH | (32) | (23) | (18) 18 15 14
TGB20-H (48) | (34) | (26) 26 22 19 15 13 [13(11)
TGB30-L,H 60) | 41 | (32 32 26 22 18 15 13
TGB50-L,M H (57) | (43) |45(43)| 35 30 24 20 17
TGB70-H (58) |60 (58) |48 (47)| 40 (32 (31)| 26 |24 (22)
TGB9O-L,H 62 52 40 33 28 25 22
TGB110-LH 74 62 48 39 33 29 26
TGB130-LH 83 70 53 43 37 32 24

% The teeth number in parentheses are not standard A Type sprockets.
Make sure to use a sprocket that has a one size larger number of teeth.

% The above are the smallest possible installable sprockets. Sprocket transmissible power is not considered,
so refer to Tsubaki's drive chain catalog for more information on sprocket selection and handling.

Maintenance
1. Torque Guard (TGB)

Lightly coat the balls and bearings with grease once per year or every 1,000 trips.

eGrease
Exxon Mobil Showa Shell Japan-Energy Idemitsu Nippon Oil Corporation Cosmo Oil
. Daphny
Al D EP
Mobilux EP2 e Rizonics EP 2 Eponex Grease Epinoc Grease AP(N)2 Cosmo Dynamax
EP Grease 2 Ep 2 Grease 2

2. Coupling portion (TGB20-C ~ TGB130-0)

+ Coat the roller chain and sprocket with grease once per month.
Use the same grease for the Torque Guard.

3. Sprocket portion

- For more information on sprocket and roller chain maintenance, refer to Tsubakimoto Chain's drive chain catalog.

« If operating with a sprocket and roller chain for a long period of time, even if the trip frequency and number of times is
very low, it is possible for the sprocket to wear. Inspect the sprocket for wear on a regular basis. Refer to the
Tsubakimoto drive chain catalog for inspection procedures.

Lock screw/tightening torque

reference chart Precautions:
When re-tightening the lock screws, make sure to take the following
Hexagon socket head screw | Tightening torque N m{kgf-cm} precautions:
M5 3.8 {38.7} 1. Confirm that the plug tip has not been removed. If a lock screw is used
M8 16 {163} with a tipless plug, the hub's thread may be damaged or the hub's pocket

may get jammed.
2. Confirm that the plug's tip has not been heavily damaged. If a lock screw
is used with a heavily damaged plug tip, the hub's thread may be damaged.
* If 1. or 2. is found to be the case, exchange the damaged parts with new

ones.
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TG Sensor

The TG Sensor is a Torque Guard specific proximity
switch system overload detecting sensor. After detecting
Torque Guard overload, the motor can be stopped and the
alarm can be signaled. It is of course possible to install the
TG Sensor on other series' and sizes as well.

Bl Dimensions Diagram

o AC type TGS8

40 7,
13 36 ‘

2000

| [ 1(

M=8 P=£1d\

3 Tooth lock washer

Operation lamp
2-Tightening nut

B TG Sensor Handling

AC type TGS8

o Circuit diagram

TG Sensor

AC24~240V

Blue

No need to consider the polarity of TG sensor

(brown,blue).

e Precautions for wiring

® Make sure to turn on the power after connecting the
load, or the machine will likely be damaged.

AC24~240V

® [n order to prevent damage due to surge and noise
when an electric/power line runs close to the TG sen-

sor code, use a single and separate wiring pipe.

28
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A
m
S
'—
AC type DC type
Model no. TGS8 TGS8D g
POWTI' Rating AC24 ~ 240V DC12 ~ 24V 8
SU|
voltige | Range fo be used [AC20 ~ 264V’ (50/60Hz) DC10~ 30V ]
Current consumption | Less than 1.7mA (at AC200V) Less than 13mA E
Coniol oufpt {opening and closing copacy] 5~100mA Max. 200mA

Indicator lamp

Operation indicator

Ambient operafing temperature

-25 ~ +70°C (does not freeze)

Ambient operating humidity

35~ 95%RH

Output form

NC (When not deteding the sensor plate,

output opening and closing state is displayed)

Operation mode

Open collector

Insulation resistance

More than 50M() (ot DCSOV megger] In between the energized part and the case

Mass

Approx. 45g (with 2m code)

Residual voltage

Refer to characteristic data

Less than 2.0V
(load current 200mA/code length 2m)

o DC type TGS8D

2-Tightening nut

M8 P=1

Tooth lock washer

Operation lamp
1 = =
3 8
26
30 7| 2000

o Circuit diag

*k Do not swing, excessively pull or strike the detecting portion with an object.

DC type TGS8D

ram

Brown

)




) Torque Guard

Hl Selecting overload and wiring information (AC type for TGS8)

e Connecting to a power source e \When load current is small
Make sure to connect via load. A direct connection When load current is less than 5mA, load residual
will damage the internal elements. voltage becomes large in the TG Sensor. (Refer to

the Residual Voltage Load Characteristics graph.)
In this situation, connect the breeder resistance
and load in a parallel formation like in the diagram
below. If load voltage is above bmA make residual
voltage less than load reset voltage. The breeder
resistance value and allowable power are
calculated using the below calculation.
To be on the safe side, it is recommended to use 20k()
1.5W (3W) and above at AC100V, 39k 3W (5W) and
above at AC200V.

* When the effect from heat build up becomes a
problem, use the wattage in ( ) and above.

AC power supply

e Using a metal pipe to prevent malfunction/damage
In order to prevent malfunction or damage, insert
the proximity switch code inside a metal pipe when
it runs close to the power cable.

R=szV (kQ) P : Breeder resistance W

e Surge protection T5—i number (As a practical
ilt=i ; i ; matter, use the number of
The TG Sensor has b.ullt in absorbing (?II‘CllltS, but p< Vas (mW) W several times or more)
when the TG Sensor is used near a device such as a 5—i

i :Load current (mA)
motor or arc welder where a large surge occurs,

make sure to insert a surge absorber such as a
varister in the source.

e Influence of consumption (leakage) current

Load
. .
Even when the TG Sensor is OFF, in order to keep [E:I]—C AC power supply

the circuits running, a small amount of current Breeder resistor R Voltage Vs
flows as current consumption. (Refer to the
"Consumption (leakage) Current" graph)
Consequently, because there is a small amount of
voltage on the load, it may cause the occurring load
to malfunction when resetting. Before using the
sensor, confirm that this voltage is less than the
load reset voltage. As well, when using the relay as
load, be aware that due to the relay's construction
when the leakage current is OFF, a buzz will sound.

e The large inrush current load
A load with large inrush current such as a lamp or
motor can cause damage or deterioration to open-
close elements of the sensor. In this type of
situation, use the sensor via a relay.

e Consumption (leakage) Current Characteristics
e \When power supply voltage is low Z 14

When power supply voltage is smaller than AC48V &
. 812
and load current is less than 10mA, the output 8 \ =
. . . [} —
residual voltage when the TG Sensor is ON will 2 10PN ——
become large, and the load residual voltage will g 08
. . . o -
become large when it is OFF. (Refer to the Residual >
Voltage Load Characteristics graph.) Take note of 06
operating voltage load when using a relay, etc. 0.4 Protectiveresistanoe
o2 CT © Enc
Proximity switct power
(OFFpo‘si&ion) } - )
® | oad residual voltage characteristics 0 50 100 150 200 250 300
Power supply voltage (V)
Load residual voltage characteristics Load residual voltage characteristics
AC24V AC100V AC200V
< 3 2120 < 240 T TTT
= > TTTTTT T T 17 > TTTTTTIT
| ¥ Output residual voltage ¥ Output residual voltage,
> > > L
2 100F—1~FrHfr =TT ThH=—1 - 200 =~ el e e = o Bl s e
R S 2160
B Output residu‘al‘votage 0 B 80 B ‘
I i 3 ]
— — — —
1 ——r 6 " ] 120 \ -
A - ) AC100V AC200V
1 40 — 80 T
\ AC24V
5 1 20 40 !
Load \ Load Load N
residual| [N residual | N residual | ||T™
voltlage "\L‘ ‘ HHH ‘ ‘ ‘ vol{age P\ vo!{agge SN OFF
1 35 10 3050 100 300500 1 3 5 10 3050 100 300500 1 35 10 3050 100 300500
Load current (mA) Load current (mA) Load current (mA)
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Overload detection
B TG Sensor handling

- The detecting distance of a TG Sensor is 1.5mm. Set the

Torque Guard at non-trip condition with the dimensions

TGB Series

e |nstallation diagram TGB08 ~ 16

B
|
[
3

(O}
[
=]
o
=
o

=

(s, t) in the chart below. Unit: mm

. .. Amount of sensor

- Install the TG Sensor at the tripped position. Then, S|t plafe movement
while rotating the Torque Guard by hand, verify that the TGBOS-LMH[19.2] 1.2 0.9

TG Sensor is functioning (LED at the side is lighting)
and there is no interference with the plate. Finally, reset
the Torque Guard .

TGB12-LMH |22.7| 1.2 1.0
TGB16-LMH [27.5 1.2 1.2

e [nstallation diagram TGB20 ~ 50 e Installation diagram TGB70 ~ 130
t t
Unit: mm Unit: mm
Amount of sensor Amount of sensor
t | t
‘@E} plate movement plote movement

m TGB20-H |18~33 18

TGB70-H (33 ~438| 33

' TGB30-LH [2.0~3.5| 20 TGB9O-LH |56~ 6.8 5.4
| TGB50-LMH [2.7 ~ 4.2| 27 TGB110-LH|6.2 ~ 7.4 6.0
() TGB130-LH| 6.8 ~ 80| 6.6

Special specifications

1. With sprocket type 2. Adapter specifications

We accept orders for with the sprocket the type that are It is convenient to use sprockets and pulleys with a small
not included among our standard products. Contact outside diameter. Contact Tsubaki Emerson for more
Tsubaki Emerson to help you with your selection. information on the sprocket and pulley you will install.

Adapter

3. Forward-reverse type

Depending on Torque Guard rotation direction, the trip
torque set value can be changed. Contact TEM for more

information.
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Torgue Guard TGX Series

Non-backlash. Provides superb

rigidity during normal operation.

Ideal for applications that requifﬂe‘ NI
inistry of Economy, Trade an

h|gh|y accurate pOSItlonIng Industry picks for

Good Design Award product

Highly accurate trip

The lost motion during trip is very small.
Accuracy of consecutive repeated trip torque
fluctuations is within =3%.

Non-backlash

Due to its innovative ball and wedge construction
(PAT.), there is almost no backlash.

Coupling function

For the coupling, the ball and wedge construction
absorbs the angle, parallel and axial displacement
misalignment.

One position

The unique assembly of the TGX Series means the
ball and wedge configuration engages in only 1
position.

Easy torque adjustment

Just by turning the adjusting nut, trip torque can be
freely adjusted.

Verifying set torque

The easy to read rpm and angle indicators makes
verifying the torque setting easy.

Standard type overload detection sensor

It can detect overload by the non-contact type TG
Sensor (refer to pages 28, 29),and stop the motor or
output an alarm.

Standard stock

Rough bores are a stock item

Bore finishing for quick delivery

31
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Construction and
Operating Principles

TGX Series

Torque Guard

xr ° Angle indicator
L i PR

No. of rotation indicator

Coil spring
Adjustable nut

Ball
Driven flange =

Driven flange

View B

View A-A

Ball and Wedge Mechanism

Torque transmission is transmitted from the hub — steel ball = driven flange. (As well as the reverse direction.)

Due to the force of the coil spring, the steel ball is retained in between the hub and driven flange, and the contact portion of
the metal balls are tapered, and the clearance between the steel balls and V-shape retaining portions are always zero.

(View A-A)

In addition, because of the 2 points contact of steel balls with the driven flange at V-shaped pocket, there is no backlash.
(View B)

This mechanism is a ball and wedge mechanism (PAT.).

During overload the steel balls pop out from their pockets and start rolling.

Because of this not sliding but all rolling mechanism, the friction torque when idling is extremely small and it is a highly
durable mechanism.

Reset is carried out by an automatic reset system. As operation is resuming, the steel ball resets to its pocket.

As well as the TGB Series, the non-symmetric arrangement of the 5 steel balls and pockets allow only one engagement
position, and there is no phase shift.

Model No.
TGX20—H—15J— 50

Size j Set torgue (unit: kef-m, No. not displayed if torque not set)
Coil spring type Fastening method

For special type there is no key way:--J: new JIS standard type or E: old JIS 2type
Bore diameter Power Lock---No. of Power Locks
(no number is displayed if bore is not finished)

Coupling type

TGX50—MC—T352XC502—-9.5
T

E Set torque

Size . . (unit: kef-m, No. not displayed if torque not set)
Coil spring type Fastening method
Torque Guard side bore diameter For special type there is no key way--
(no number is displayed if bore is not finished) ~— J: new JIS standard type or E: old JIS 2type

Power lock---No. of Power Locks
Coupling side bore diameter
(no number is displayed if bore is not finished)

Fastening method
For special type there is no key way---J: new JIS standard type or E: old JIS 2type
Power lock---No. of Power Locks



&) Torque Guard =

Transmissible Capacity/Dimensions Table
Torque Guard (high precision TGX Series)

| AN

7 T
(o) e —
1 Ry ——
\ f
°
o
9| x = -4l
% sl “&'EDI T RS P
&
Hh ‘ l N
' N
2-¢R drilled hole depth S o o
D|E AF Angle indicator
P-Q / B c Min. point position (+, from outside of hub)
(isoteric) Amount of movement when tripping (> from inside of hub)
A 0=
ﬂ s No. of rotations
(M Hub @ Driven flange @ Plate @ Adjustable nut ® Fixed nut ®@ Bearing A Bearing B indicator
(© Bearing C Sideplate () Ball @ Coil spring @ Lock screw W
T

% 1 TGX35 consists of @ Bearing B, ® Bearing C, and (9 Bearing D.
% 2 TGX10 does not have ®@ Bearing A and @ Bearing. Only the ball is set. (35 piecesX2lines) \
* 3 Adjustable nut for fixing the lock screw (1) is included with the Torque Guard. After setting appropriate torque, tighten —
with the following torque to avoid interference with the hub's pocket.
Lock screw size: TGX10 ~ 35 M5---3.8N-m{38.7kgf-cm} TGX50/70 M8:--16N-m{163kgf-cm}

Unit ©: mm
>:<

Torque Guard Set forque range Max. Coil spring Rough Max. C amount of . F . G H
Model No. N-m {kgf-m} 3%r/min | color X number d.bore bore . & m°.Veme'." E e min. _Romt h7 | PCD I

iomter | o er during trip position

TGX10-L 1.7 ~ 6.4{0.17 ~ 0.65! Yellow x 3
TGX10-M 5.4~1510.55~ 1.5 1400 Red x 3 7 15 53 22 1.4 7.5 6.6 +0.3 62 54 42
TGX10-H 11 ~29{1.1 ~3.0 Red x 6
TGX20-L 6.5~ 24 10.66 ~ 2.4} Yellow x 6
TGX20-M 13~341{1.3~3.5 1100 Red x 3 8.5 25 64 35 1.6 10 13.4 +0.7 86 74 60
TGX20-H 25~ 6812.6 ~ 6.9} Red x 6
TGX35-L 23 ~ 68 12.3 ~ 6.9 Red x 5
TGX35-M 43 ~ 98 {4.4 ~ 10} 800 Green X 5 12 35 68 37.5 2.0 11 11.6 - 0.5 107 88 70
TGX35-H 87 ~ 196 18.9 ~ 20t Greenx 10
TGX50-L 45~11814.6 ~ 12} Red x5
TGX50-M 90 ~ 19619.2 ~ 20t 600 Green X 5 18 55 92 54.8 2.6 15 19.5 + 0.3 148 | 130 | 105
TGX50-H 176 ~ 392 {18 ~ 40} Green % 10
TGX70-L 127 ~ 363 {13 ~ 37| Red x 8
TGX70-M 265 ~ 510127 ~ 52} 480 Green X 8 23 70 98 61 3.5 15 19.2 + 1.0 185| 164 | 135
TGX70-H 392 ~ 784 {40 ~ 80} Green x 12

K L Q screw . . 5 .

Torql;e IGuard diometer x | diameterx | M | N | O P | diamter x R S HMass e Inerhimo'minr o _ 2GD2. A
Model No. st S [ kg *x 10 ’kg-m *x 10 *kgf-m
TGX10-L
TGX10-M M25x 1.5 M30x 1.5 | 56| 58| 618 4 |M 4x 6 5 10 0.75 0.0293 0.117
TGX10-H
TGX20-L
TGX20-M M40 x 1.5 M40x1.5| 70| 73| 86 6 |M 5% 8 5 10 1.67 0.134 0.535
TGX20-H
TGX35-L
TGX35-M M50 x 1.5 M55x1.5| 88| 911107 6 |M 66X 7 é 10 2.51 0.333 1.33
TGX35-H
TGX50-L
TGX50-M M80 x 1.5 M80x 1.5 | 123 | 129 |148 6 |M 8x13 9 17 7.03 1.83 7.32
TGX50-H
TGX70-L
TGX70-M M100 x2.0| M100x2.0| 148 | 153|185 6 |M10x13 10 18 11.4 4.88 19.5
TGX70-H

*In the case instantaneous stop after tripping by sensor is available, it can be used higher than maximum speed (must be within 3000r/min).
Instantaneous stop is not possible, TGXZ Series is recommended. (Refer to page 56)
*Mass, inertia moment and GD? are based on the bores' maximum diameters.
$*Maximum bore diameter is with key installation. In case of Power-Lock installation, refer to p 38.
Note: All products are stock items.
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Torgue Guard Coupling

WA 220

TGX Series

jameter,

Torque Guard

)_
K

0 (Detecting board outside di

—
oK
$L
oM
¢N

¢E

(Rough bore)
(Rough bore)

Q 2-9R driled hole depth S Angle indicator

p b CL 40

% .
Amount of movement when tripping Min. point position (+, from outside of hub)
B (—, from inside of hub) - 4¥*%

A .

No. of rotations indicator

@ Lock screw ({2 Hexagonal bolt (3 Hexagonal bolt Spring washer
* Adjustable nut for fixing the lock screw (1) is included with the Torque Guard. After setting appropriate torque, tighten with the following torque ||
to avoid interference with the hub's pocket. Lock screw size: TGX10 ~ 35 M5---3.8N-m{38.7kgf-cm} TGX50/70 M8---16N-m{163kgf-cm}

@ Hub @ Center flange @ Plate @ Adjustable nut & Flange ® Boss @ Bearings Side plate @ Ball Coil spring W
N

Unit : mm
Torque Guard Set torque range M;:f y Coil spring fegpe Cueie Coply Ale | c Dg;:‘r;‘ E F G | H
Model No. N-m {kgf-m} min | color > number |Rough bore H Rough bore * psiﬁon PCD | PCD
diameter | Mox. bore diameter | diamefer | Max. bore diameter po
TGX10-LC 1.5~ 5.4 0.15~ 0.55 Yellow x 3
TGX10-MC 4.6 ~13 1047 ~1.3}| 700 Red x 3 7 15 7 19 69| 24 | 1.3 |+ 0.3] 62| 42| 33| 25
TGX10-HC 9.3~25 095~ 2.4} Red x 6
TGX20-LC 52~19 {0.53~ 1.9 Yellow x 6
TGX20-MC 98~27 1.0~28] 550 Red x 3 8.5 25 8.5 35 84| 24 | 1.6 |+ 0.3] 89| 66| 55| 35
TGX20-HC 21 ~55 (2.1 ~ 5.4 Red x 6
TGX35-LC 19~ 57 1.9~ 5.8} Red x 5
TGX35-MC 36 ~84 (3.7 ~ 8.6l 400 Green X 5 12 35 12 50 88| 24 | 1.9 |- 0.5/ 113| 83| 70| 35
TGX35-HC 74~16717.5~171 Greenx 10
TGX50-LC 40 ~ 98 {4.1 ~ 10t Red x 5
TGX50-MC 81 ~17618.3 ~ 18} 300 Green X 5 18 55 18 60 114| 34 | 2.4 |+ 0.9/ 158| 112| 92| 45
TGX50-HC 167 ~ 34317 ~ 35} Greenx 10
TGX70-LC 118 ~ 323112 ~ 33| Red x 8
TGX70-MC 235 ~ 461 (24 ~ 47} 240 Green X 8 23 70 23 80 124| 36 | 3.3 |+ 0.6| 200| 145| 116| 50
TGX70-HC 353 ~ 696136 ~ 71} Green x 12
Torque Guard ' K Bscrew Q screw ¥ X %GD A||owab|§ Allowable A||ov'/ab|fe
Model No. 1) dlcm.\ter L | M| N | O | diameter | diameter | R S | Mass Inerhcirznomer:t X10" kghm’ f]ngu|ar mis- .pu‘ra"el sh.aﬁ direction
X pitch X length | % length kg | x10 *g'm dlignment (deg.) | misalignment | displacement
TGX10-LC
TGX10-MC 2|42 |M30%x1.5| 56| — | 74| 74| M 4x18 | M 4x10| 5 | 10 | 1.07| 0.0555 0.222 0.6 0.1 +0.5
TGX10-HC
TGX20-LC
TGX20-MC 3|46 |M40%x1.5] 70| — | 98| 98| M 5x20 | M 5x12| 5 | 10 | 2.38| 0.231 0.924 0.6 0.1 +0.5
TGX20-HC
TGX35-LC
TGX35-MC 3|50 M55%x1.5] 88| — |125[125| M 6x25 | M 6x15| 6 | 10 | 3.92| 0.663 2.65 0.6 0.1 +0.5
TGX35-HC
TGX50-LC
TGX50-MC 4165|M80%x1.5|123|128(174|{174| M 8x32 | M 8x20| 9 | 17 |10.9 3.35 13.4 0.6 0.1 +0.6
TGX50-HC
TGX70-LC
TGX70-MC 4|70 |M100x2.0|148|152|218|218| M10x22 | M10x38 | 10 | 18 |16.3 8.93 35.7 0.6 0.1 +0.7
TGX70-HC

*In the case instantaneous stop after tripping by sensor is available, it can be used higher than maximum speed (must be within 3000r/min).
Instantaneous stop is not possible, TGXZ Series is recommended. (Refer to page 56)
% Mass, inertia moment and GD2 are based on the bores' maximum diameters.

¥ Maximum bore diameter is with key installation. In case of Power-Lock installation, refer to p 38.
Note: All products are stock items.
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Torque Guard TGX, and Torgue Guard Coupling TGX-C with Finished Bore

Finished bore products can be made for quick delivery

M Bores and keyways are already finished before delivery.
The finished bores for TGX10 ~ TGX70 and TGX10-C ~ TGX70-C are standard.

Il Finished Bore Dimension Chart

Unit: mm
Torque Guard TGX Bore dimensions
Torque Guard Model No. Torque Gard Coupling Model No. Torque Guard Side Coupling side (Torque Guard Coupling only)
TGX10 TGX10-C (10),(11),12,14,15 10,11,12,14,15,16,17,18,19
TGX20 TGX20-C (14)15),(16),17),18,19,20,22,24,25 | 01112141516,17,18/19,20,22,24,25,28,29,
30,32,33,35
. (14),(15),(16),(17),18,19,20,22,24,25, 14,15,16,17,18,19,20,22,24,25,28,29,30,32,33,
T6X35 TeX35-C 28,29,30,32,33,35 35,36,38,40,42,43,45,46,48,50
20,22,24,25,28,29,30,32,33,35,36,38,40, | 20,22,24,25,28,29,30,32,33,35,36,38,40,42,43,
T6X50 TéX50-C 42,43,45,46,48,50,52,55 45,46,48,50,52,55,56,57,60
25,28,29,30,32,33,35,36,38,40,42,43,45, | 25,28,29,30,32,33,35,36,38,40,42,43,45,46,48,
T6X70 TeX70-C 46,48,50,52,55,56,57,60,63,65,70 50,52,55,56,57,60,63,65,70,71,75,80
Delivery EX.-Japan 4 weeks by sea
1. Finished bore dimensions with ( ) at Torque Guard side are applied only for Torque Guard Coupling.
Model No.
Torque Guard Torque Guard Coupling
Size | -LNew JIS key standard type Size | T—New JIS key standard type
Coil spring type Bore diameter Coil spring type oupling side bore diameter
Torque Guard side bore diameter New JIS key standard type
) ot
— : | 3
Keyway portion enlargement
This diagram displays the Torque Guard Coupling
g Jid Coupling|site l Bore diameter and
e Erere TER B Eere t.2 (Terqua GuardlConpling only) keyway specifications
* Bore diameter tolerance is as follows:
Torque Guard Torque Quord Bore Set screw Bore Set screw # 18 and below+--+-0 ~ +0.021mm
Coupling X Set screw | position . Setscrew | positon .o L
Model No. diameter diameter $ 19 and above-----H7
Model No. L1 12 .
+ Keyway is New JIS (JIS B 1301-1996)
TGX10 TGX10-C #15and below| 2-M4 x 4 21 #19 and below| 2-M4 x 4 8 "standard".
$23 ond below| 2-M5x 5 + Set screws are included in the delivery.
TGX20 TGX20-C 20.5 #35and below| 2-M5x 5 12
$24,25 | 2-M4 x4
Bore diameter Chamfer dimensions
TGX35 TGX35-C ¢35 and below| 2-Mé x 6 20.5 |¢50and below| 2-Méx 6 11
¢ 25 and below C0.5
TGX50 TGX50-C ¢55 and below| 2-Mé x 6 24.5 |60 andbelow| 2-Méx 6 13
¢ 50 and below C1
TGX70 TGX70-C 670 and below| 2-Mé x 6 25 #80 and below| 2-Mé x 6 15
¢ 51 and above cl1.5
1. Set screws are located at 2 positions, on the keyway and 90° CW from it.

2. For Torque Guard Couplings, only the TGX10-C has a different keyway phase between the Torque Guard side and the
coupling side.
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SAFCON

Selection
As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

3
thought to most likely occur on the driven machine. g f
For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a ] (=
Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects. &
o
1. Setting trip torque {GD? : Drive side GD* (kgf-m?)} =
I, :Load side inertia moment (kg-m?)
Ty = T xSF = S000XP qp by, - 9XPgp IGD}  load side GD? (kgfm?) |
2rcn n I, : Torque Guard inertia moment (kg-m?)
Te = Trip torque N-mikgf-m} T. = Load torque N-mikgf-m} {GD? : Torque Guard GD? (kgf-m?)}
P = Transmittance power kW  SF = Service factor T. : Motor starting torque (N-m) {kgf-m?
n =rpm r/min T, : Torque in Torque Guard during start up (N-m) {kgf-m?}
T. :Load torque (N-m){kgf-m}
(1) From the machine's strength and load, as well as other information, set T : Trip torque (N-m){kgf-m}
the trip torque at the point where it should not go any higher. S.F. t Service factor
(2) When the limit value is not clear, calculate the rated torque by using Note) Use the equivalent value to the shaft in which the Torque Guard is
the rpm of the shaft where the Torque Guard is installed and rated installed for each inertia moment, GD? and torque value.
output power. Then, depending on the conditions of use, multiply by 3. Precautions when deciding trip torque
the service factor in Table 1. Compared with load torque, if the torque used when starting up becomes large,
the setting trip torque value also becomes large, causing a problem from the
Table 1 viewpoint of the overload protection device. (Compared with the load torque,
Service factor Operating conditions the trip torque is too large.) In this case install it as close to the load side as
1.25 In the case of normal start up/stop, intermittent operation 4%)05(;:)(l;sing the model number
1.50 In the case of a heavy shock load or forward-reverse driving Choose a model where the calculated trip torque is within the minimum to

maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model

2. When rpm is relatively high
When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and
calculate the torque used in the Torque Guard during start up, then
multiply it by the service factor and make this the trip torque.

2 2 one size larger that uses a weak spring.
K=l k=CDLrGD | KTs+T g5 spt 6. Confirming rpm
Is GD: 1+K . o .
K : Inertia ratio Ct;nflrm ]tlhat the]: Torque Guard rpm used is within the maximum rpm
in thi t .
I, : Drive side inertia moment (kg-m? vatue m His catalog

Handling

1. Setting trip torque

(1) TGX Torque Guards are all set at the "0" point (minimum torque trip torque. Each product's trip torque does not always correspond
value) for delivery. Confirm that the torque indicator is set at 0" when with the value listed in the "Tightening Amount - Torque Correlation
you receive the Torque Guard. (Refer to pages 33, 34) Chart", so use these values only as a rough guide.

(2) From the "Tightening Amount Torque Correlation Chart" (below), find (3) After setting torque, screw the lock screw to the adjusting nut.
the adjusting nut's (bolt) tightening angle equivalent to the 4) Do not turn the adjusting nut (bolt) more than the torque indicator's
predetermined trip torque. The torque indicator is at every 60° pitch. maximum value. Doing so will put it in a locked position, and there will
Set at 60° toward the determined tightening value, then install to the be no leeway for the disk spring to bend. Refer to page 27 for the lock
machine and conduct a trip test. Gradually tighten and set at optimum screws tightening torque and precautions.

M Tightening Amount-Torque Correlation Chart

TGX35(C) N-
. ikef-mi m
Ikef-m] TGX10(C) N-m kef-mi TGX20(C) N-m g T
3.0 T] S 30 2 ;\ 200
, «G“\ 7 13’\'\ 70 ‘0*36’
S < 6 <ot 60 ® 15 < 150
o, p. ,\c,‘l\\“ o s < 2 L~ G*-Asf"\
g 20 / - 20 E ¥ g A A |
S 15 P / ' o S 4 <o a0 2 10~ HW 100
a " / - RIS 2 e = /\ 16K
[ - /,hm/mc 0 = 16 = oy T TosL 5
] 5 2 <GX20” 20 5 0
0s OATES = —F oo c [ ——Tcxeic
TGX10-L | — I
.0 = 0 < .0
r/min 360° 720 0 t/min 0 360° 720 180" ° r/min 180 360 540 720
indicator \ L . | . m.o indicatore 1« w0 |nd|cator0 A e —
value 0 1 2 3 value 0 1 2 3 value Adiustabl . |
Adjustable nut rotation angle (deg.) Adjustable nut rotation angle (deg.) djustable nut rotation angle (deg.)
Kgf-m| TGX50(C) Nem Kef-m TGX70(C) Nem
4 400 80 800
¥ 70 *‘\“’y
oY 3G —
o 30 prb/ 300 ° 60 ﬂ“_\,\c 600
g 5 SO 3 < > RSN
2 _— Bl S ] i —
2 23/ [ 20 o 40 TN o
[ 1 s0-M | ———F— = ol 1=G = e
50-MC 16X10-
10 A ———= 20 // .
TeXS0L | ————T— — TGX10-LC
5 TGX50-LC 10 i
i 0
r/min 0 180° 360° 540° 720 ° r/min 0 180° 360" 540°
indicator . . s L n n n n L L " s indicator . n L L n L L s L )
value 0 2 value 0 1

1
Adjustable nut rotation angle (deg.) Adjustable nut rotation angle (deg.)
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Centering method

(1) Centering method I Table 1 it mm

a. Separate the flange from the hub and center flange. Model No. L dimensions % NE

b. Move the flange, then set to the I dimensions shown in ———+———— e
Table 1. JGX10-C| 2 — -

c¢. Fix a dial gauge to the hub (coupling side hub), then _TGX20-C| 3 I I ! |
measure the run-out of the hub's end face and outer TGX35C| 3 | T
circumference. TGX50-C | 4 ﬂ

(2) Centering method I TGX70-C| 4

a. Separate the flange and the center flange.

b. Fix a dial gauge to the shaft, then measure the run-out of
the hub's end face and outer circumference.

c. Move the boss (coupling side hub), then set to the I
dimensions shown in Table 1. ]I

Make sure to secure it using the | dimensions in
Note | Table 1, otherwise the Torque Guard can not be
used because backlash will occur.

Allowable Misalignment Unit: mm For reference: Hub end face run-out per angular misalignment 0= 010° .
Model No Allowable angular | Allowable parallel | Allowable axial Model No. Outside diameter Hub end face run-out
: misalignment deg. | misalignment misalignment TGX10-C ¢ 53 0.092
TGX10-C 0.6 0.1 +0.5 TGX20-C »75 0.131
TGX20-C 0.6 0.1 +0.5 TGX35-C » 98 0.171
TGX35-C 0.6 0.1 +0.5 TGX50-C $» 138 0.241
TGX50-C 0.6 0.1 +0.6 TGX70-C b 177 0.309
TGX70-C 0.6 0.1 +0.7 % Make angular misalignment as small as possible when installing the Torque Guard.
Maintenance
Lightly grease the balls and bearings once per year or every 1,000 trips.
Grease
Exxon Mobil Showa Shell Japan-Energy Idemitsu Nippon Oil Corporation Cosmo Ol
. Alvania - Daphny Eponex Epinoc Cosmo
Mobilux EP2 EP Grease 2 Rizonics EP 2 Grease EP 2 Grease AP(N)2 Dynamax EP Grease 2

Bore finishing
Refer to the instruction manual for more information on ‘ '
Torque Guard TGX and Torque Guard Coupling TGX-C Chuck the hub's end face, then | | Chuck the flange's outer

disassembly for bore finishing, finishing and assembly. | center and finish it as shown diameter, then center and
K i in the diagram below. finish it as shown in the

Bore Keyway Set Screw Dimensions diagram below.

Model N:wms A x screw diameter | B x screw diamefer | C x screw diameter| o b c

TGX10 21 xMS5 and below — J— 30| — | — L oo

TGX20 | 20.5xM5 — _ w0 — | =

TGX35 | 20.5%XMé — — 55 — | —

TGX50 | 24.5%Mé — — g0 — | — —

TGX70 |26 xMé — — 100, — | —

TGX10-C —_— 8XM 4and below | 21 M5 and below — 33| 30 N c

TGX20-C R 12XM 8 and below | 20.5 x M5 — 55| 40 % 7

TGX35-C — 11XM10 and below | 20.5 x Mé — | 70| 55 [T ( |

TGX50-C —_— 13xM10 and below | 24.5 < Mé — 92 80 -

TGX70-C — 15%M10 and below | 25.2 x M6 — | 116] 100 B - —1{%

Torque Guard Torque Guard Coupling

Overload Detection

TG Sensor Installation

@ The detecting distance of a TG Sensor is 1.5mm. Set the Torque Guard in a non-trip condition with the dimensions (s, t) in the chart below.

@ Install the TG Sensor with the Torque Guard at the tripped position. Then, while rotating the Torque Guard by hand, verify that the TG
Sensor is functioning (LED at the side is lighting) and there is no interference with the plate. Finally, reset the Torque Guard.

Installation = _ Unit: mm Installation _ Unit: mm
diagram - DR Amount of diagram Dimensions Amclaunt of
. B i S t plate 1 S t plate
TGX Series Model No: movement TGX-C i i-I-' 'y Model No> movement
Series 14 U g
N TGX10 [29.9| 1.2 1.4 = '”:,_ TGX10-C | 365/ 2.1~28| 1.3
-"'- TR TGX20 |28.3| 1.2 1.6 - TGX20-C | 45 | 2.4~3.1 1.6
e -_:IE TGX35 |29.5 1.2 2.0 - . TGX35-C | 59 |27~3.4 1.9
| - TGX50 |356| 1.2 2.6 | | TGX50-C | 83 |3.2~3.9 2.4
| | TGX70 |34.5 1.2 3.5 e 6T TGX70-C |105 | 4.1~4.8 3.3
ﬂ Note: The TG Sensor which is installed to f : 1 | '-I— L . Note: TEM reccomends that the TG Sensor installed to the
m o | the Torque Guard can only be | j' - IT Torque Guard Coupling should be installed in a
g = installed in the radial direction. e = horizontal direction. Contact TEM for a consultation
in the case you want to install it in the radial direction.
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Combination with a Power Lock

1. Applicable range and Transmissible torque

It is possible to combine Torque Guards and Torque Guard Couplings with the Power Locks listed below. TEM will also supply g %
a Torque Guard combined with a Power Lock and special pressure flange and bolts upon request. The chart shows Power 08 L
Lock transmissible torque for a single set. In the case of multiple sets, multiply by the coefficient below to get the transmissible torque. é
o
N S N = Line Power Lock sets =
S = coefficient
1.55 (Example) In case the shaft diameter of 10 mm and 2 sets of Power Locks for TGX20
3 1.85 1.10 x 1.55 = 1.705 about 1.70kgf-m

(1) Torgue Guard TGX

Adjustable nut side Fixed nut side

- St 1l
E:.I i i'---E'I.‘:_'J ‘.!H’l.
ol o=t
LT - y
1 |
) — 1
_: i = : _:_.= T, .‘j
i =vk 4]
)
Power Lock transmissible torque N-mikgt-ml  Pressure bolt tightening torque N-m {kgf-m}
@ Model No. of Touque Guard I Model No. of Touque Guard
7| Feerles | Seae TGX20 TGX35 TGX50 TGX70 g || Pemeilest ™ Segg TGX20 TGX35 TGX50 TGX70
g Model No. [Adiustable| Fixed |Adustable| Fixed |Adjustable| Fixed |Adjustable| Fixed |Adjustable| Fixed i Model No. jjustable| Fixed |Adjustable| Fixed |Adjustable| Fixed |Adjustable| Fixed |Adjustable| Fixed
g nutside |nut side| nutside |nut side| nutside nut side| nutside nut side| nutside |nut side ] nutside |nut side| nutside |nutside| nutside |nutside| nutside |nutside| nutside |nutside
10| PLO10X013E | 3% 158 | A% 10 | PLOT0X013E | (530 030 | 10301
12 | PLO12x015E | 1% AR 12 | PLOT2XO1SE | 335 a2 | 8%
13 | PLO13X016E e Ee 13 | PLO13X016E % | &%
14 | PLO14x018E 2o | g 14 | PLO14X018E o3 | 03
15 | PLO15%019E AR 15 | PLOT5X019E a0l | Baol | 30 | s
16 | PLO16x020E AEARAE 16 | PLOT6X020E oan | Gan | @on | @s
17 | PLO17%021E 0 | @0 | 430 | 6% 17 | PLO17%021E oo | oem | 8% | 63
18 | PLO18X022E EEES 18 | PLO18X022E o | e | B3 | 0B
19 | PLOT19X024E AR 19 | PLOT9X024E oan | o | 2% | 8
20 | PLO20x025E ho | ds0 | %0 | %0 | %0 | % 20 | PLO20xX025E aan | geh | o | Ged | ok | B
22 | PLO22x026E BB B A 22 | PLO22x026E o3 | 6% | @ | 6
24 | PLO24x028E 1958 | 9% | 9% | 8% 24 | PLO24%028E DAl | e | B3 | B
25 | PLO25X030E 19501 568 | 488 | S8 | 588 25 | PL025X030E o ooy | oo | oSh | o
28 | PLO28x032E ) 133 | 03y | A3 | 5 28 | PLO28%032E il e | 6 | 033 | o33
30 | PLO30x035E a3 Naw | nde | ddw | A4k 30 | PLO30X035E a1 6% | 5o | e | e
32 | PLO32X036E 135 163 | 163 | ey | e 32 | PLO32X036E oo 67 | @67 | ioeo | loco
35 | PLO35X040E 130 B | 32h | 25 | A 35 | PLO35X040E i 033 | 0% | 67 | 67
36 | PLO36X042E B | B | 2| B 36 | PLO36%042E o | oo | o | @58
38 | PLO38X044E SRR 38 | PLO38X044E fon | fon | @an | @an
40 | PLO40X045E o e e e 40 | PLO40X045E [ | A% | mey | e
42 | PLO42x048E & L& L & & 42 | PLO42X048E e L o I )
45 | PLO45X052E N e 45 | PLO45X052E [0 | ol | dda | e
48 | PLO48X055E EAEENED 48 | PLO48X055E a0l | a0l | sl | (ol
50 | PLO50X057E PRI 50 | PLOSOX057E T | W | ga |
55 | PLOS55X062E &5 | &5 55 | PLOS5X062E a0l | ol
56 | PLO56X064E EIESD 56 | PLOS6X064E ol | ol
60 | PLO60X068E &4 | & 60 | PLOGOX068E ol | ol
63 | PLO63X071E 8% | 883, 63 | PLO63X071E )
65 | PLO65X073E 2 | 65 | PLO65X073E {0l | ol
70 | PLO70x079E 24 | 2 70 | PLO7OX079E ol |
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) Torque Guard

(2) Torgue Guard Coupling TGX-C

Power Lock transmissible torque N-mikg-mi  Pressure bolt tightening torque N-m {kgf-m}
@ Model No. of Touque Guard % Model No. of Touque Guard
§ | Powerlock "rox10.c | Toxeo.c | TGX35.C | ToX50.C | ToX70-C 2 | FeErles ™ gaee TGX20-C TGX35-C TGX50-C TGX70-C
% Model No.  |Torque Guard| Coupling Torgue Guerd| CouplingToraue Guerd Coupling|Torque Guord| Coupling|Toraue Guard| Coupling % Model No.  |Torque Guard| Coupling|Torque Guord | Coupling | Torque Guard| Coupling| Torque Guard| Coupling| Torque Guard | Coupling
g side side | side | side side side | side side | side side 2 side side | side side side side | side side | side side
10 | PLOTOX013E | 196, | A0 | Aol | Aol 10 | PLOTOX013E | 330 | fos0l | 2ol | 030l
12 | PLOT2%015E | 1% | (%0 | (%0l | 140 12 | PLOT2XO1SE | o3 | fo3al | foosl | oot
13 | PLO13%016E as || e 13 | PLO13X016E a8 | 2
14 | PLO14%018E 2| B, 14 | PLO14X018E a2 | &
15 | PLOT5%019E e | % | %% | 3% 15 | PLOT5X019E Baal | bao | B30 | 630
16 | PLO16X020E [£00, | oo | (470 | idsiol 16 | PLO16X020E e | ioan | osi | B
17 | PLO17x021E a0 | b | %0 | idb 17_| PLOT7X021E o | e | B3 | 63
18 | PLO18x022E 450 | 450 | 3% | 3% 18 | PLO18X022E o | e | B3 | 83
19 | PLO19X024E 50 | 450 | 3% | %0 19 | PLO19%X024E e | ioan | B3y | 85
20 | PLO20x025E 50 | dkh | & | &5 | &% | &% 20 | PLO20X025E 3l | b3l | losel | losel
22 | PLO22x026E 750 | 750 | 770 | 770l 22 | PLO22%026E o3 | 0% | 62 | 6y
24 | PLO24x028E 1555 | 9% | 8% | 9% 24 | PLO24X028E ao | de | o | 6
25 | PLO25X030E 250 | kb | (88 | 488 | 166 | 458 25 | PLO25%030E an | ioan | en | lea | sy | s
28 | PLO28x032E R A I I W ) 28 | PLO28X032E an | oan | Ges | Ges | @ | sy
30 | PLO30%035E W13 | i3 | A | dd | Wi | i 30 | PLO30X035E oan | oen | 6% | 6% | 62 | eE
32 | PLO32x036E o | 03 | 0ed | 1% | ey | WY 32 | PLO32x036E oo | @ | 6% | @3 | eeo | @oeol
35 | PLO35X040E 130 | 030 | 3% | 33 | 34 | 3% 35 | PLO35X040E et | o | R8sy | ©% | &% | e
36 | PLO36X042E Baa | B3a | B | B3 36 | PLO36X042E oon | ooy | @om | @os
38 | PLO38X044E Boq | ma% | da% | @e% 38 | PLO38X044E fon | fon | ean | o
40 | PLO40X045E B | 35 | 3| SE 40 | PLO40X045E fha | i | esm | sy
42 | PLO42%048E AT e T R O e o 42 | PLO42¥048E R I W O )
45 | PLO45%052E 3% | 3% | 500 | 1500 45 | PLO45X052E g | a0l | faol | (ol
48 | PLO48X055E 1204 | e | B3 | Badi 48 | PLO48X055E a0l | (a0l | a0l | (ol
50 | PLO50X057E B | By | 2 | 2 50 | PLOS0X057E W0 | w0 | fda |
55 | PLO55X062E 4|84 55 | PLO55%062E = | &5
56 | PLO56X064E N 56 | PLOS6X064E |
60 | PLO6OX068E s | s 60 | PLOGOX068E B | &
63 | PLO63X071E foon 2N 63 | PLO63X071E & | &
65 | PLO65X073E o || 65 | PLO65X073E B | s
70 | PLO70x079E b | s 70 | PLO70%079E B | &
2. Rough bore pressure flange
Special pressure flange and pressure bolts are MTO upon
request.
Special pressure bolts are JIS Strength Class 10.9.
Pressure flange is installed with tap holes at the hub or
boss (coupling side hub) end faces. |
Refer to page 40 for the recommended finished
dimensions. H-¢J drilled
Rough Bore Pressure Flange Dimensions Unit: mm
oo a PSR o ¢ [ |5 n | 2 | Moo e S romue ot ot

TGX10-F 30| 14.9] 10.1 6|11 22 4.5/0.037 | 0043 | 0.173 | M4x144 M4x 84

TGX20-F 40 | 24.8| 101

4.5/0.16 0.598 | 239 | M4x144 M4x 84

4 4
6[12| 32| 6|45(/0080 | 0150 | 0.600 | M4x140 | 6 | Max 82

8 8

8 8

TGX50-F 81| 56.8| 20.2 10|17 | 69 6.6|0.53 4.240 |16.96 M6x224 M6x12£

5
6
TGX35-F 5513981511 6| 6| 12| 47
7
7

TGX70-F 101 | 78.7| 25.2 10| 17| 89| 10| 6.6|0.87 10.83 [43.33 |M6x22£ | 10 | M6x12£

31, %2 Weight and GD? are together as 1 set of pressure flange (max. bore) and pressure bolt.
Note: All products are MTO.
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3. Pressure flange recommended
finishing dimensions

T TA P
(1) Centering : N T i
Chuck and center based on the flange external | 303 A | 3l
diameter. (Refer to the diagram on the right) I ~ . — g
(2) Recommended dimensions | ¥ [ S
Depending on Power Lock size, choose the Jis! : AP [ .
finishing dimensions from the chart below. |
1 e | ¥ : 3 - _!- |
(i L
Pressure v ; R
flange
i i
Chuck
Pressure flange centering and processing diagram
Unit: mm
Bore Power Lock TGX10 (C) TGX20 (C) TGX35 (C) TGX50 (C) TGX70 (C)
diameter F F F F F
) Model No. do 2 | i’ | dol | i’ | dol | i’ | dol | di'S | dol | iy
10 PLOT0 X 013E 129 10.1 129 10.1
12 PLO12 X 015E 14.9 12.1 149 12.1
13 PLOT3 X 016E 159 1 134
14 PLO14 X 018E 179 1 141
15 PLOT5 X 019E 189 1 151 189 1 151 189 1 151
16 PLO16 X 020E 19.9 16.1 19.9 16.1 19.9 16.1
17 PLO17 X 021E 20.9 17.1 20.9 17.1 20.9 17.1
18 PLO18 X 022E 219 18.1 219 18.1 21.9 18.1
19 PLO19 X 024E 238 19.2 238 19.2 23.8 19.2
20 PL020 X 025E 248 20.2 248 20.2 248 20.2
22 PL022 X 026E 258 222 25.8 222
24 PL024 X 028E 278 | 242 278 | 242
25 PLO25 X 030E 298 | 252 208 | 252 298 | 252
28 PLO28 X 032E 318 | 282 318 | 282 318 1 282
30 PLO30 X 035E 348 1 302 348 1 302 348 1 302
32 PLO32 X 036E 3538 322 358 322 358 322
35 PLO35 X 040E 39.8 35.2 398 35.2 39.8 35.2
36 PLO36 X 042E 418 36.2 418 36.2
38 PLO38 X 044E 438 38.2 438 382
40 PLO40 X 045E 448 40.2 44.8 402
42 PLO42 X 048E 47.8 422 47.8 422
45 PLO45 X 052E 518 | 452 518 | 452
48 PLO48 X 055E 548 | 482 548 | 482
50 PLO50 X 057E 568 | 502 568 | 502
55 PLO55 X 062E 61.8 55.2
56 PLO56 X 064E 63.8 56.2
60 PLO60 X 068E 67.8 60.2
63 PLO63 X 071E 70.8 63.2
65 PLO65 X 073E 72.8 65.2
70 PLO70 X 079E 78.7 70.3

Refer to the instruction manual for information on hub bore finishing when installing the Power Lock.
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Torque Guard TGM Series

Highly accurate sealed type.
Excels in wet, oily and dusty environments.

O - N W B 0 O - ®©

Sealed construction

The sealed construction is highly resistant to dust,
oil and water penetration, and oil leakage as well.

Highly accurate trip torque

Torque

Accuracy of consecutive repeated trip torque
fluctuations is within =5%.

Single-position

Because the cam follower and pocket of the cam
shaft engage together, there is no phase shift
between the drive side and the driven side.

Non-backlash

There is no backlash.

Automatic reset

Long life

Can withstand more than one hundred thousand trips.

LS detection plate for overload detector

If the Torque Guard trips, the limit switch is actuated
because the LS detection plate slides along the axial
direction.

Simple torque adjustment

By simply turning the adjusting screw with a
hexagonal Allen wrench, precise torque can be set.

No greasing necessary

@High precision trip torque

Accuracy of consecutive repeated trip torque fluctuations is
within +£5%.

One (1) high precision cam follower pressurizes tightly from
the radial direction in the precisely machined pocket. A highly
rigid and stable load rate rectangular spring is used. Trip
movement is a rolling movement, so even a repeat trip
produces almost no torque variation.

{kgf-m}

w9y

Time —= 5ms/DIV

@Sealed construction

Covered in a special aluminum alloy casing, the TGM Series is
sealed, so it is almost impossible for dust, oil or water to
penetrate it. Therefore, it does not affect trip torque precision,
making it an ideal overload protection device.

@Single-position
The cam follower and pocket engage together, so there is no
phase shift between the drive and the driven sides.

@®Non-backlash
The cam follower and pocket's engagement is a 2 point contact
pressed against each other, meaning there is no backlash.

O o

@Automatic reset

Once the cause of overload is removed, the Torque Guard
automatically moves back to its original position by rotating the
input side a little (at less than 50r/min), or by inching the motor.

Resets by
rotating the

Trip input side

@®Long life

The TGM Series is able to withstand more than one hundred
thousand trips. Due to strong materials, thermal processing and
precision machining, the cam follower and pocket can
withstand even severe repeat trips and not collapse. During
trip, the idling part uses a heavy-duty needle bearing, so there
is almost no friction.
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@OLS detecting plate for overload detector

When the Torque Guard trips the LS detecting plate
slides in the axial direction, so it is easy to actuate the
limit switch, shut off the power or set off the alarm.

When tripping it can be used whether it stops on the
camshaft side or the housing (Torque Guard case) side.
The LS detecting plate can be mounted on all models.

@®Easy to use

The camshaft and case can be used on either the drive or
driven sides. As well, it can be used in either direction of
rotation. For the drive member, you can choose between
using a chain, pulley or gear. Assembling with a coupling
is also possible. Refer to page 44 to see the assembly of a
Torque Guard coupling with a roller chain coupling.

Construction and
Operating Principles

Bearing B
Camshaft

Cam follower

Thrust washer

Bearing A

1.The cam follower transmits torque by engaging with the
camshaft pocket in a radial direction.
When the machine is overloaded, the cam follower pops out of
the pocket, and completely separates from the overload.

2.The cam follower pocket is precision machined and heat
treated, so it is able to maintain high torque precision for
extended periods of time.

3.The cam follower and pocket are non-backlash, with a 2-point
contact system.

4.Using the leverage on one rectangular coil spring pressurizes
the cam follower, so it is able to give high precision pressure.

5 5

= | Drive side * = LS detection

@ | (driven side) Pocket © plate

<1 ) ' 8

—
c 2 Driven | & S
S side [CRR]
©|E 5|E
|8 >|Q
=| < ol €
o|® £l
o E [0 E — Cam actuating]
| 3 =203 Before trip plate
jojt= 8|5
[e%

8 c Amount of movement
23 S|32 _
'8 o 6 o Spring
O 5 Q| =

[} =10
= > ORI
@ o | O

oo} (220 -""]
© c | C

= =

a a

After trip
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@®Torque setting is easy

By simply turning the adjusting screw with a hexagonal
Allen Wrench, precise torque can be set. As well, the
adjusting nut is on the outer surface of the Torque
Guard, so torque setting can be done easily.

@®No need to lubricate
The Torque Guard TGM Series is packed in high quality
grease before shipment, so greasing is not necessary.

@Adjusting screw
@Coil spring A
©Spring seat
OCase
@Lever
@Fulcrum pin
@Bearing B

%2 @Roaller pin

- @Cam follower

~ @OGasket
®Seal
®Bearing A
®Thrust washer
®Cam shaft
®Cover
(LS detecting plate
@®Cam actuation plate
®Coil spring B
®Spring pin
@Hexagonal bolt
@Hexagonal set screw
@Hexagonal set screw

5.Torque level is infinitely adjustable.

6.Due to overload, the idling during trip is received by 5 needle
bearings, so there is no slide, and idling friction torque is
minute.

7 Because the housing and cover are made from a solution
treated aluminum, it has a light but strong construction.

8.Due to its sealed construction, it is highly difficult for dust,
water or oil to penetrate the TGM Series.

9.If the Torque Guard trips because of overload, the LS detecting
plate slides in the axis direction, so by operating the limit switch,
overload detection is easy.

1.Torque is transmitted by the engagement of the cam follower and the pocket
with a 2 point contact system.
The method to pressurize the cam follower to the cam pocket is to hold it by
one rectangular coil spring in a radial direction.
Therefore there is no backlash, allowing it to function as a high trip torque
precision overload protection device. Reset is carried out using an automatic
reset system, so as the cam follower settles into its pocket position, operation
resumes. As it is a two-point contact, there is no phase shift from the original
position.

2.When overloaded, the cam follower comes out of its pocket and starts rolling
T on the outer diameter of the camshaft. As there is no slide section, the idling
friction torque is small, making it a highly durable device. As well, the simple
one position engagement construction of the TGM Series means its high trip
torque precision does not diminish.

3.When the Torque Guard trips, the LS detecting plate slides in the axis
direction. From this point, the limit switch can be actuated and the power
can be turned off. The alarm can also be sounded. For each one trip, the LS
detecting plate slides three times.
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&) Torque Guard =

Dimensions
A
] C
Amount of LS detecting plate __ X E, o
movement
£ 1
$GEHSI
----- 1
<+

Adjustment screw (hexagon head cap screw) | .J.
subtense dimension M

Note: The 45° angle of the * is 60° for TGM20 and below models. Screw P of installation seat side for TGM6 and below models are at 2 positions, at the keyway portion and its left side.

3-Y Depth Z

3-P screw

M Transmissible capacity

Unit : mm
Model No. Set torque range Max, rp.m Bore | Stock bore diameter | Semi-standard bore diameter |nerﬁqin;°mer:f (73|232 2 Mass
N-m {kgf-m} ¥ r/min range H7 H7 %10 ’kg-m’ | x 10" *kgf-m kg
TGM3 1.5~3.7 10.15~0.38} 600 10~ 14 14 10,12 0.0425 0.17 0.6
TGM6 2.5~ 6.4 10.26 ~ 0.65} 600 10~ 14 14 10,12 0.0425 0.17 0.6
TGM20 6.4~20 10.65~ 2.0 500 14~ 20 20 14,16,18 0.168 0.67 1.1
TGM60 20~ 69 {20~7.0! 300 20 ~ 30 30 20, 22,25, 28 0.938 3.75 2.5
TGM200 | 48 ~22516.9 ~ 23| 200 28 ~ 50 50 30, 35, 40, 45 4.03 16.1 54
TGM400 | 225 ~ 451 {23 ~ 44} 150 38 ~ 60 — 60 40.0 160 17.2
TGM800 | 451 ~ 902 {46 ~ 92} 150 38 ~ 60 — 60 40.0 160 17.2
% 1. Cam shafts for semi-standard bore diameters are in stock for quick delivery.
2. Please contact TEM for a consultation if you want to use the Torque Guard at an rpom at or above the maximum speed.
3. The keyway is made with JIS1301-1996 (new JIS standard) dimensions.
Hl Dimensions Unit - mm
Model No. A B @ D E F G H | J K L M P Q| 2,| ¢, > u | wj|X Y 4
h7 H7
TGM3 60| 57| 2 48| 3 80| 22| 30| 50| 3| 40| 8 5| M4 | 40| 4 6| 14 1163 5| 4 M 4] 8
TGM6 60| 57| 2 48| 3 80| 22| 30| 50| 3| 40| 8 5 M4 | 40| 4 6| 14 1163 5| 4 M 4] 8
TGM20 70| 66| 3 57| 3 |100| 30| 40| 60| 4| 50| 10 6| M4 50| 4 7120|228 6| 4 [M5 10
TGM60 89| 81| 3 68| 5 |133|47.6) 60| 86| 7| 73|14 |12 |M5| 76| 6 | 12| 30 |33.3] 8| 6 |M 6| 13
TGM200 110100 | 3 85| 5 178699 82|133| 14 |114| 20 | 12 | M6 |105| 7 | 14 | 50 |53.8| 14 | 6 |[M10| 19
TGM400 157|147 | 9 |131| 5 |27388.9(114|190| 17 | 165| 28 | 17 | M8 |124| 7 | 16 | 60 |64.4) 18 | 8 |M12| 28
TGM800 157|147 | 9 |131| 5 |27388.9(114|190| 17 |165| 28 | 17 | M8 |124| 7 | 16 | 60 |64.4) 18 | 8 |M12| 28

%1.The model numbers in bold are stock items, and the rest are assembled for shipment.
3.Minimum torque is set temporariry when shipped.

Semi-standard

1. Torque setting

If necessary, torque can be set at TEM's factory before
shipment. Torque setting tolerance is within =5%. The
set torque value is on the nameplate, and the adjusting
nut is coated with Loctite 242, or its equivalent, and
tightened. When ordering, indicate set torque value (kgf -
m) after bore diameter. (Please refer to the table on the
right)

2. Weak spring and strong spring specifications

For when it is necessary to operate with a trip torque

other than the standard torque value range:

(1) TGM6 and TGMS800 do not have weak spring
specifications.

(2) The standard torque range can be replaced by the
weak or strong spring torque ranges on the
nameplate.

(3) The minimum and maximum torque indicator on the
nameplate does not change for the weak and strong
springs.

(4) When ordering, indicate weak spring (WS) or strong
spring (SS) in the last part of the product number.

2.The keyway is made with JIS1301-1996 (new JIS standard) dimensions.

Model No. Weak ;}I:Jr::g{,k fgc;rc:‘:t}a range Reinfort;fld. :2ri{r;(géft?rﬁ?e range
TGM3(C) 0.59 ~ 1.510.06 ~ 0.15} —
TGMé(C) —_— 6.0~12710.61 ~ 1.3
TGM20(C) 3.7~1210.38 ~ 1.2t [7.3~2310.74~2.3f
TGM60(C) 7.6 ~2610.78 ~27) |44~105{4.5~10.7}
TGM200(C) |30~ 981{3.1 ~ 10} 101 ~ 2891{10.3 ~ 29.5}
TGM400(C) | 118 ~235{12 ~ 24} —_—
TGM800(C) —_— 532 ~ 1060 154.3 ~ 108}

Model No.
TGM60 — D30 — WS — 2.5
. Set torque
Size (unit: kef-m, No. not displayed if torque
Bore diameter not set)

Spring specifications  SS : Reinforced spring
WS : Weak spring

Nothing : Standard spring

Note 1) Bore diameter tolerance is H7, keyway is made with JIS1301-1996 (new JIS
standard) dimensions.
2) In case trip torque is required to set before shipment, allowable tolerance
of setting torque is *5%.
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Torque Guard coupling-sprocket combination
Il Torque Guard coupling

This is the Torque Guard and roller chain coupling and driven machines. (In the case it is coupled with a non-
combination series. It is a Torque Guard with high trip backlash coupling, contact TEM for a consultation.)
torque accuracy and an easy to use roller chain coupling,

all in one. It is ideal for direct coupling between the drive
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Transmissible capacity/dimensions

il e
__\-.E/
- (MTorque Guard
@TG sprocket
$E o - —1— #F| ¢G (3CP sprocket
|| @Chain
®Hexagonal bolt

H: The space necessary for inserting the joint link

Unit : mm
Torque Max Torque Guard bore Coupling Inertia .
G”“fd Set torque range rpm | Stondord bore diometer| Semi-tandard bore diometer bote A B |C|D|E | F |G/|H |sprocket i) e S
Couplin N-m tkgf-m| |, . Rough bote | i b kg o g 2| X0 kefm
pling % r/ i X0 ket
Model No. Sl H7 H7 daneir] | donée m
TGM3C 15~3710.15~0.38
600 14 10,12 12.5| 30 | 90 64.2| 5.8/20| 80| 50| 70| 9|RS35-20| 1.12 0.07 0.28
TGM6C |25~ 6.4 10.26 ~ 0.65
TGM20C [6.4~20 [0.65~ 2.0 500 20 14,16,18 12.5| 32 (100 72.2| 5.8/22|100| 53| 82| 7 |RS35-24| 1.78 0.218 0.87
TGM60C | 20~ 69 120~7.0/| 300 30 20,22,25,28 12.5| 42 [120.6| 88.2| 7.4/25|133| 63|117|17 |[RS40-26| 4.15 1.21 4.81
TGM200C | 68 ~22516.9~23/ | 200 50 30,35,40,45 18 55 |163.3|111.7{11.6/40|178| 83|188|26|RS60-28/11.8 6.80 27.5
TGM400C 225 ~ 451 23 ~ 46}
150 - 60 28 75 |221.9|161.6(15.3|45|273|107|251| 38 |RS80-28| 31 50.8 203
TGMB800C 451 ~ 902 146 ~ 92|
% 1. All model numbers are MTO.
2. Apply the lubricant such as molybdenum disulfide to the chain and top of the sprocket teeth periodically (every 2000 hours).
3. If you intend to use the Torque Guard at a higher rpm than that listed above, contact TEM for a consultation.
B Sprocket combination svdiledoe  Model No.
When using a sprocket with a drive
member, select the appropriate sprocket %Mb&_ D30xC40J — SS — '&%
from the chart below. Size Set torque
This chart lists: Torque Guard side bore diameter I(fu?étrq kg m, lglgi)not displayed
1) Avallgble sprocket machining CI\IOUD”%gl'Sfige boref.diaﬂgter Spring specifications
dlmens{m}s (No symbol if bore not finishec) SS:Reinforced spring
(2) The minimum number of sprocket WS:Weak spring

Tightening method Nothing:Standard spring

teeth and chain size, so the roller
Keyway: J: new JIS standard, E: old JIS second grade, Special: no symbol

chain and Torque Guard do not
interfere with each other.

Unit : mm
Torque Guard Finished sprocket dimensions Min. No. of sprocket teeth
Model No. el D Y RS 25 RS 35 RS 40 RS 50 RS 60 RS 80 RS100 RS120
TGM3 30 40 4.5 *30 *30 24 20
TGMé 30 40 4.5 *30 *30 24 20
TGM20 40 50 5.5 *34 *37 *28 24 20
TGM60 60 73 6.6 #32 26 30 26 20
TGM200 82 114 11.0 *37 30 26 20 17
TGM400 114 165 14.0 41 35 27 24 20
TGM800 114 165 14.0 41 35 *27 24 20

% Not the standard number of sprocket teeth.
Note: Verify the chain transmissible capacity when determining the number of sprocket teeth.
Note: Insert the joint link from the outside of the sprocket.
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D Torque Guard

Selection

As a safety device, the Torque Guard will be most effec-
tive if it is installed in the place nearest to where overload
is thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with
human transportation or lifting devices. If you decide to
use a Torque Guard with these devices, take the neces-
sary precautions to avoid serious injury or death.

1. Setting trip torque

_B0000xP, ¢ g I, =
27 *n
Tr = Trip torque N-mikgf-mj}

P = Transmittance power kW

974 x P
XS

Te = TuXSF =
n

T. = Load torque N-mikgf-mj}
S.F = Service factor
n = rpm r/min

(1) From the machine's strength and load, as well as
other information, set the trip torque at the point
where it should not go any higher.

(2) When the limit value is not clear, calculate the rated
torque by using the rpm of the shaft where the
Torque Guard is installed and rated output power.
Then, depending on the conditions of use, multiply
by the service factor in Table 1.

Table 1

Service factor

Operating conditions

1.25  |In the case of normal start up/stop, intermittent operation

1.50  |In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high

When rpm is relatively high (more than 500r/m), or
when load inertia is large, depending on the motor's
start up torque, there is a chance the Torque Guard
will trip. In this case, determine the inertia ratio and
calculate the torque used in the Torque Guard during
start up, then multiply it by the service factor and
make this the trip torque.

_ L+ _GD! + GD’ KeTo + T,
K =2 t K= L t — s L Tp=SF-T
T —;—GDS Tt —TrK p = SF-Tt

Kt Inertia ratio

ls : Drive side inertia moment (kg-m?®)

{GD§ * Drive side GD? (kgf-m?)}

I : Load side inertia moment (kg-m?)

{GD? : load side GD* (kgfm’)}

. Torque Guard inertia moment (kg-m?)

{GD? : Torque Gard GD? (kgf-m?)}

Ts : Motor starting torque (N-m) {kgf-m?

T, : Torque in Torque Guard during start up (N-m){kgf-m]
T. :Load torque (N-m){kgf-m]

T : Trip torque (N-m){kgf-m}

S.F. : Service factor

Note) Use the equivalent value to the shaft in which the

Torque Guard is installed for each inertia moment,
GD? and torque value.

3. Precautions when deciding trip torque
Compared with load torque, if the torque used when
starting up becomes large, the setting trip torque value
also becomes large, causing a problem from the
viewpoint of the overload protection device. (Compared
with the load torque, the trip torque is too large).In this
case install it as close to the load side as possible.

4. Choosing the model number
Choose a model where the calculated trip torque is
within the minimum to maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be
installed is in the possible range (refer to the
dimensions table) of the bore diameter of the Torque
Guard model you selected.

If the shaft diameter is larger than the possible bore
range, select a model one size larger that uses a weak
spring.

6. Confirming rpm
Confirm that the Torque Guard rpm used is within the
maximum rpm value in this catalog.
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Torque setting
By simply turning the adjusting screw with a

4. Do not set torque lower than the minimum torque

SAFCON

hexagonal Allen wrench, precise torque can be set. (torque indicator 1 on the nameplate). If it is 85

1. The minimum torque value is set for shipment. The necessary to use a torque level lower than the 3
top surface of the adjustable screw is adjusted to the minimum, use a weak spring type. qg’.
minimum torque (torque indicator 1) printed on the 5. Do not turn the adjusting screw when the Torque <
nameplate. This is the base tightening quantity. Guard is in a tripped state.

— P 6. Torque setting before shipment is available. (Please

| —1 refer to page 43).

Model No. Amount of forque varition per one (1) rofation | ~ Total nur_nber
N-m {kgf-m} of rotations

TGM3 0.28 10.029%} 8

TGMé 0.48 10.049} 8

TGM20 1.0210.10} 13

TGM60 4.9010.5} 10

TGM200 9.80 {1.0} 16

2. Bef(.)re setting th.e torque, apply Loctite 242 or an TGM400 206 12,11 n
equivalent adhesive to the exposed surface of the TGMB00 22 i
adjustable screw's thread portion. After setting -
torque, it becomes anti-loosing.

3. From“the Tlgh.tenmg Am.oun.t Torque Cf)rrelat.lon Set torque = min. torque + (amount of torque
Chart (bellow), find the adjusting s.crew t}ghtenlng variation per one (1) rotation X
angle equivalent to the predeFermered tI'l.p torque. total number of rotations of the
Set at 60° toward the determined tightening value, adjustable screw)
then install to the machine and conduct a trip test.

Gradually tighten and set at optimum trip torque.
Each product's trip torque does not always
correspond with the value listed in the "Tightening
Amount - Torque Correlation Chart", so use these
values only as a rough guide.
Tightening Amount-Torque Correlation Chart
TGM3(C) TGM6B(C) TGM20(C) TGM6B0(C) TGM200(C) TGM400(C) TGM800(C)
25 —+25 25 —+250 125
2.4 24 120
23 23 115
22 22 110
21 21 105
2.0 120 20 200 100 1000
19 19 %
e TGM20(C) - TGMZ00(C) - palka
-
- e / . o GMB800(C) | A Lsn0
o 15 r +15 = 15 +150 —= 75
2 Vi o £ 4700

g 3 Vi 2 5 £ £ 6 A

I / £ o ) A

S 2 , = 8 n =z 8 w0 » 1600 €

2 A g g 5 / =
= S S
@ 1.0 110 < 0 1100 ¥ 90 4500
n 09 // 5 g9 / B 45 ]
P4 %) / n TGM400(C)
038 8 40 +400
)/ TGM60(C) Pra
4 50 ! . T
06 41 TGM6(C 6 0 4300
05 L+ 15 5 150 25 |
04 4 20 +200
L |TGM3(C) !
03 3 5
|
02 o= 2 10
01 1 5
0 40 0 19 0 1
12 3456 7 8 910111213 123456 78 910111213141516 123 456 78910MN

No. of rotations of the adjustable screw.

No. of rotations of the adjustable screw.

TGM Series

No. of rotations of the adjustable screw.



) Torque Guard

Overload detection

Using the limit switch, overload can be detected easily.

If the Torque Guard trips due to overload, the cam
follower will disengage from the pocket and the camshaft
and main unit (case) will idle. At the same time, the LS
detecting plate slides in the axial direction.

The limit switch detects this movement, shuts the power

(3) Connect the limit switch's "b contact" parallel to the
start button's contact.

(4) Diagram 4 shows an example of a typical circuit.
TEM recommends using a built-in holding circuit.

. . Chart 4
off and sets off an alarm. Whether the stopping side is on s n
orce when
the camshaft side or the main unit case side, overload can Model No. Amount of movement moving
be detected. For every one trip, the LS detecting plate mm N {gf}
slides three times. TGM3 4 3.9 1400}
TGMé 4 3.9 {400}
(1) Cha{rt 4 s.hows LS detecting plate movement and force TGM20 4 3.9 1400
durlng trip. TGM&0 6 3.9 1400}
Choose a limit switch from chart 4 that meets the "movement ’
until operation” and its "necessary amount of force'. TGM200 6 5.4 15501
(2) Diagrams 2 and 3 are limit switch installation TGM400 8 5.9 1600}
examples. TGMS800 8 5.9 {600}
M Limit Switch Installation Example B Circuit Example
Diagram 1 Diagram 2 Diagram 3
L T i
Qggg{;}wé)fpﬁ;r ™ T T - Torque Guard
movement s
' F Start button
i Stop button —
F "’ OCR
5_" LS detection
—~ MC OCR plate
L RO—O O— —)
s0—3 o . @
Limit switch ' [ Limit switch ro—d o —
Installation

1. Installing to the axis
® A shaft diameter tolerance of h7 for installing the

Torque Guard to the shaft is recommended. Use a
JIS 1301-1996 (New JIS standards) parallel key. Allow
some clearance between the top of the key and
keyway

® When installing the cam actuating plate to the shaft,
tighten bolts in three places. (For the key, 1 place; for
the shaft, 2 places)

® When mounting the Torque Guard to the end face of
the shaft, depending on the installation method, the
cam actuating plate set screws cannot be used. In
this case use the tap holes on the mounting seat side.
Set screws for these tap holes are not included, so
use bolts with a length that fits the bore diameter.
Take care to ensure that the head of the set screws
do not come out from the outer diameter of the

camshaft.

If the head of the screws come out, they will
interfere with the inner diameter and lateral side of
the mounting seats when the Torque Guard trips.

® [f during operation there is a chance vibration will
cause the screws to loosen, apply Loctite 242 or an
equivalent for anti-loosening.

2. Installation of drive member

e By utilizing 3 mounting seats, tighten the bolts with
the torque shown in chart 2 to install the sprockets,
pulleys, gears and couplings to the housing.

® Refer to page 44 for sprocket installation. If it is
necessary to combine a Tsubaki Power Lock (keyless
locking device) with a non-backlash coupling, contact
TEM for a consultation.

Installation diagram

3 I

)

Mounting seat

Cam actuating

=
!

|
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SAFCON

3. Installation bolts
The screw-in length of the mounting seat installation bolts and their tightening torque recommended values are listed
on table. As well, use JIS B1001 2 class and higher class prepared holes for installation bolts.

B
<4
[
3

(O}
[
=]
o
g
o

=

Table s
Model No. Bolt screw-in length (mm) Bolt tightening torque N-m tkgf-m} Prepared hole diameter for installation bolt (mm) =

TGM3 6~ 7 2.0~2910.2~0.3! 4.5

TGMé 6~ 7 2.0 ~2.910.2 ~ 0.3} 4.5

TGM20 8~ 9 3.9 ~5910.4 ~ 0.4} 55

TGM60 9~11 6.9~111{0.7 ~ 1.1} 6.6

TGM200 15~17 34~ 51 {3.5~52 11.0

TGM400 18 ~ 25 59 ~ 89 6.0 ~ 9.1} 14.0

TGM800 18 ~ 25 59 ~ 89 6.0 ~ 9.1} 14.0

4. Connecting
The input/output connection is placed between the variator, reducer or indexing drive device and the device/machine.

Diagrams 1, 2 and 3 show typical connecting examples.

Diagram 1 Diagram 2 Diagram 3

B Equipment

Equipment

Torque Guard

Coupling Torque Guard

Equipment
£ E Gear motor
Gear motor Gear motor

Resetting Grease
As it is an automatic reset system, just re-starting the Torque Guard TGM Series are packed in high quality
drive side can automatically reset it. grease before shipment, so they can be used as is. Under
1. When the Torque Guard trips due to overload, stop normal conditions greasing is not necessary.

the rotation and remove the cause of the overload.
2. When resetting, reset (re-engage) with input rpm at Grease used:

less than 50r/min or by inching the motor. To avoid

injury, do not reset the Torque Guard by hand. Exxon Mobil Mobilux EP2

3. A distinct clicking sound is made when the cam
follower settles in its pocket.
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Torque Gard TGz Series

_Features N Operating Principles

TGZ Series can be used as a
simple layout release type

prOteCtlon deVICe or an ON-OFFMinistry of Economy, Trade and . . .
clutch. ety e o (During normal operation (when meshing) )

Good Design Award product

Release type PLIS
—

After tripping due to overload, the input side freely
rotates. Even a high-speed shaft can be operated
worry-free.

Resetting by external force

After the Torque Guard has been stopped, remove the
cause of overload. Then give load to the axial direction
manually or with external force.

V groove

ON-OFF funCtlon Torque transmission is made by ball A

The rotation (ON) or shut-off (OFF) functions are gh'Ch Is pressurized and retained at the
L . . ub pocket and the driven flange.
ava|IabI_e arbitrarily. They can be used as an accurate The non-symmetric arrangement of the
mechanical type ON-OFF clutch. balls and pockets allows only one
engagement position per one rotation, and

ug = there is no phase shift after tripping.

Single-position type

This uniquely assembled torque transmission element
ball and pocket configuration only engages in one

position. - .
Accuracy of consecutive repeated (During overioad (when tripping))

trip torque fluctuations is within £10%.

Even with repeated trips, the fluctuating trip torque
variation is always within ==10%.

Easy torque adjustment

Just by turning the adjusting nut,
trip torque can be easily set.

Easy to see torque indicator
When overloading (when OFF), ball A

By using the revolution indicator and angle indicator, instantly pops out of its pocket, and the
set torque can be monitored at any time. plate and ball B simultaneously move to the

adjusting nut side.

. Ball A comes completely out of its pocket
Standard type overload detecting sensor and ball B enters the hub outer
circumference V-groove, and the pressure

from the springs is not transferred to the
plate. Therefore, ball A freely rotates without

Standard stock
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Torque Guard

8

5
(2]
N
S
-

Torque indicator

(The position in the diagram)
is not the min. poin

Angle indicator

No. of rotations
indicator

Model No.

TGZ30—L—25)—1.8
Torque Guard SEE_ _: The torque set value is displayed

as the gravitational system of units
Size (When the torque setting is indicated)

17.6N-m{1.8kgf-m}
Finished bore dimensions
(p25H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

Spring strength (L=Weak spring )

M=medium strengthen spring
H= strengthen spring

Coupling type

TGZ30—LC—T25)J XC35E—1.8

The torque set value is .
displayed as the gravitational
system of units
17.6N-m{1.8kgf-mj}

(When the torque setting is indicated)

Finished bore dimensions coupling side
(®35H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

Finished bore dimensions Torque Guard side
(p25H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

———— Coupling type
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) Torque Guard

Applications classified by use

The other machine

1. Overload protection

Torque Guard
— TGZ Series

Torque Guard
TGZ Series
Torque Guard
TGZ Series

Torque Guard
TGZ Series

Reducer

2. ON-OFF clutch

As demonstrated in the
diagram on the left, the TGZ
Series can be installed with
any motor shaft, reducer
(variator) or other machines.
When considering the layout,
make sure to leave sufficient
space to adjust torque and
for resetting procedures.
After removing the cause of
overload, do not reset the
machine while it is running.

/\ If the Torque Guard is
reset during rotation, the
machine will suddenly run.

By using manual or
mechanical external force

(pneumatic, hydraulic, etc.),
OFF—ON

the plate can be moved,

- | Amount of
movement

cutting off the input rotation
(OFF) or transmitting it (ON).
The necessary axial load for
turning the machine ON or
OFF is written in the table

below.
Necessary shaft direction load when ON-OFF
Actuation| OFF — ON | ON — OFF | Amount of Actuation| OFF —ON | ON — OFF | Amount of

Model No: N fkeft N [kefl movemen’ | | Model No: N fkefl N lkefl movement
TGZ20-L 491 5| 245 25} TGZ40-L 1571 16} 7741 79
TGZ20-M 881 9l 4311 44 4.1 TGZ40-M 4211 43} 2087 213} 59 | o
TGZ20-H 176 18} 8621 88| TGZ40-H 8331 85} 4155 {424} g:;zﬁfg o
TGZ30-L 98 110} 4701 48} TGZ50-L 4511 46} 2269 {231} ;%fuf;fif:::;:é
TGZ30-M 235 {24] 1176 {120} 47 TGZ50-M 9021 92} 4518 {461} 7 usage
TGZ30-H 470 48] 2352 {240} TGZ50-H 1382 (141} 6919 {706} lejlgnd with

3. ON - OFF handle reference diagram

?ﬁ?§ During rotation the pin
touches the TGZ plate, so
w j,,,%ﬂ'{ apply lubrication to the
o 19r A pin's surface.
i il b o
| R
| 1o
} 1 | (0]
o ! i1
oY
T,,,
B a
A B C D E F G H Stroke max. Shaft direction Pin .
Model no. . . . . axial force G Max. pin length
min. min. min. min. deg. N Tgfl diameter
TGZ20 23.5 | 50.5 60 70 170 230 4.5 49 3.9° 225 (23} o7 13
TGZ30 24.5 | 59.0 70 90 210 280 4.5 60 3.9° 588 160} o7 15
TGZ40 325 | 68.5 90 100 250 340 5.0 77 3.8° 1098 {112f ¢8 16
TGZ50 34.2 80.3 110 120 300 410 6.0 90 3.3° 1852 {189} $9.5 20
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Transmissible capacity/dimensions
Torque Guard (TGZ Series)

A7 /%@

Torque Guard

8
3
3
8 N -
S| x| 4 |2 ]
CIEE (= e = — 32|32
3
e | iy
K Torgue indicator
(The position in the diagram)
is not the min. point
1 : ! - M) o
Movement | @ Angle indicator
T-u F}udunng trip .G Min. point position
(€2.5)) DlE| F r No. of rotations
— indicator
C
@ Hub @ Center flange @ Driven flange @ Plate ® Ball cage ® Adjustable nut ﬁ
@ Bearing (ZZ type) Ball @ Coil spring Snap ring for bore @ Snap ring for shaft
@ Lock screw (@ Hexagon socket head bolt Spring washer @ Hexagon socket head set screw K

2% Adjustable nut for fixing the lock screw (1) is included with the Torque Guard.  After setting appropriate torque, tighten with the
following torque to avoid interference with the pocket of hub. Lock screw size: M5---3.8N-m{38.7kgf-cm} M8---16N-m{163kgf-cm}

Unit : mm
Torue Guerd | Sotorerorge s TV Rueh | o | el | T
Model No. N-m {kgf-m} r/min the number _|diometer|diameter 5‘)".:‘:" dl'jrrii’;]g PCD
TGZ20-L 2.4~8310.24~0.85 Yellow X 3
TGZ20-M 41~16 10.42~1.6/ | 1800 Blue X3 8 20 74| 73 1 8 6 |13.5| 0.8 1 4.1 96| 86
TGZ20-H 82~31 {0.84~32f Blue X6
TGZ30-L 59~21 0.6~2.14 Yellow X 4
TGZ30-M 20~ 52 20~ 5.3} 1800 Red X4 12 30 [83.5| 82| 1.5 8 6 | 145 1.1 | 11.5] 47118 | 106
TGZ30-H 39~10814.0 ~ 11} Red X8
TGZ40-L 25~93 26 ~9.5 Blue X5
TGZ40-M 44~127145~13) 1800 Red X5 17 40 | 101 | 100 1 9 8 |20 1.1 14 | 59152139
TGZ40-H 88 ~ 24519.0 ~ 25| Red X10
TGZ50-L 63~ 157 16.4~ 16} Red X5
TGZ50-M 127 ~ 304113 ~ 31} 1800 Red X10 22 50 [114.51112 | 2.5| 10 9 120.2| 1.2 16 7 11781162
TGZ50-H 245 ~ 451125 ~ 46} Green X10
X Y X % 5
ToMmlotlleeIGNuzrd hL7 M| N | P| Q R S | T [screw (:|Jiamefer V | W screw size screw size | Mass | Inertia moment « ](>)<7C25kD€1 2
’ X length X length X length kg x 10 ?kg-m’ m
TGZ20-L
TGZ20-M 72|35|24.5/32| 57| 70| 88| 4 M5 %10 5110 M5x10 M5 %10 2.57 0.273 1.09
TGZ20-H
TGZ30-L
TGZ30-M 87|45|27.5/45| 75| 88|108| 4 Mé x 12 6 10| M5x10 Mé6x10 4.17 0.695 2.78
TGZ30-H
TGZ40-L
TGZ40-M 114165|32.5/65|103| 119|141 | 6 Mé %12 8 |14 M8x10 M8 %10 8.71 2.40 9.60
TGZ40-H
TGZ50-L
TGZ50-M 133|75|37 |75|113|138|166| 6 M8 x 16 9 14| M8x10 M8x10 |[13.7 5.30 21.2
TGZ50-H
%Mass, inertia moment and GD? are based on the bores' maximum diameters. Note: All rough bore products are stock items.
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Torque Guard Coupling

Combined with TEM's

® % "Jaw Flex Coupling L Series"
?\?\\\ \\C‘i )
- 15

#G

¢H
Rough bore

¢F

r-‘
|
I
L]
oK
I
|
Rough bore

diagram is not the min. point

|
| 1
E_A:E?' Angle indicator

No. of rotations
/
A

indicator
(® Coupling hub A @ Coupling hub B ® Insert @ Adapter
(® Hexagon socket head bolt (® Spring washer (@ Hexagon socket head bolt Spring washer

| i Torque indicator
l,"l 7 The position indicated in the
| !
U
|

1

Unit : mm
Torque Guard Set torque range  |Max. rpm Torque Guard Coupling A B c D P P E F
Model No. N-m {kgf-m} r/min Rl?:?eh 'g‘:rxe- Rgggeh "é‘(‘)’r"e- ! ?
diameter | diameter | diameter | diameter
TGZ20-LC 2.4~8310.24 ~ 0.85
TGZ20-MC 4.1 ~16 10.42~1.6f| 1800 8 20 12.7 35 146 83 | 188 | 27.2 27 73 — 96
TGZ20-HC 8.2~31 0.84~3.2
TGZ30-LC 59~21 10.6~2.1}
TGZ30-MC 20~52 20~53 | 1800 12 30 18.0 47 180 93.5| 22.6 | 32.5 42.9 82 — 118
TGZ30-HC 39~10814.0~ 11}
TGZ40-LC 25~93 26~ 9.5
TGZ40-MC 44~127145~13) | 1800 17 40 19.1 58 213 111 | 26.1 | 32.9 54 100 | 34.9 | 152
TGZ40-HC 88 ~ 24519.0 ~ 25
TGZ50-LC 63~ 157164~ 16
TGZ50-MC 127 ~ 304113 ~ 31} 1800 22 50 19.1 63 242 | 127.5| 26.1 | 404 63.5| 112 | 349 | 178
TGZ50-HC 245 ~ 451 125 ~ 46}

> % b4 2
Torque Guard G g No.of Ip.ieces- No. oFJp.ieces— M>§ss I>§e i moment | % 1>‘:)C’;?kgf- g'f\z‘iilp'l\il:g' " {\(y:;ﬁgle A:Jg:;ﬂ:lle shﬁ\Hcavi«rzlzlr?on

Model No. screw size X | scrow shze X | e |x10-Hgmd|  me | ueed st | fignment| displocement
TGZ20-LC
TGZ20-MC 643 — 3-Mé6x20 | 4-M5x22 | 4.34 0.44 1.76 LO99-H | 27 0.5 0.38 +0.5
TGZ20-HC
TGZ30-LC
TGZ30-MC 84.1| — 6-M6x22 | 4-M6x22 | 7.77 1.22 4.86 L110-H | 40 0.5 0.38 +0.7
TGZ30-HC
TGZ40-LC
TGZ40-MC 114.3|101.6| 6-M6x25 | 6-Mé6x25 | 15.4 4.05 16.2 L190-H | 54 0.5 0.38 +1.0
TGZ40-HC
TGZ50-LC
TGZ50-MC 127 |107.9| 6-M8x 25 | 6-M8x25 | 23.2 8.63 34.5 L225-H | 60 0.5 0.38 +1.0
TGZ50-HC

%Mass, inertia moment and GD? are based on the bores' maximum diameters. Note: All products are MTO.
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SAFCON

As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a
Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects.

1. Setting trip torque

Ty = TuxSF = 0000XP, g Iy, =inxpxs.1:
*n
Te = Trip torque N-mfkgf-m}  T. = Load torque N-mikgf-m}

P = Transmittance power kW S.F = Service factor

n =rpm r/min

(1) From the machine's strength and load, as well as other information,
set the trip torque at the point where it should not go any higher.

(2) When the limit value is not clear, calculate the rated torque by using
the rpm of the shaft where the Torque Guard is installed and rated
output power. Then, depending on the conditions of use, multiply by
the service factor in Table 1.

Table

Service factor Operating conditions
1.25  |In the case of normal start up/stop, intermittent operation
1.50 In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high
When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and
calculate the torque used in the Torque Guard during start up, then
multiply it by the service factor and make this the trip torque.

K=btlh l K ~GDL+ GD! } =K+l 7p=sFTt
Is GD’, 1+K

K : Inertia ratio

I, : Drive side inertia moment (kg-m®)

Handling

1. Bore finishing (Torque Guard)

(1) Before finishing
The Torque Guard TGZ Series is shipped set at the minimum
point (minimum torque value). Once received, confirm that the
revolution indicator and angle indicator are set at zero.

(2) Disassembly
Loosen the setscrews, remove the adjusting nut and take out the
coil springs, ball cage, plate and balls. Next, take out the shaft snap
ring, and remove the bearing and driven flange. When
disassembling, take care not to lose the ball B at s ball cage. Make
sure the Torque Guard parts do not become dusty or dirty.

(3) Chucking
Chuck the hub flange's outside diameter and center the hub
portion.

(4) Keyway
(D Keyway specifications

Table 1 shows the maximum bore diameters for keyway

specifications.
Table 1
Model No. Max. shaft diameter Applicable standard
TGZ20 ¢ 20 parallel key
TGZ30 ¢ 30
TGZ40 @40 New JIS
TGZ50 $50 Old JIS
(2 Centering

Centering diagram
Chuck

Chuck the hub flange's
outer edge and center
the hub as shown in
the figure on the right.

m

\
/
)
=
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{GD? : Drive side GD* (kgf-m? |

I, :Load side inertia moment (kg-m?)

: load side GD? (kgf-m?)}

I : Torque Guard inertia moment (kg-m?)

: Torque Guard GD? (kgf-m?)}
T, : Motor starting torque (N-m) {kgf-m?
T.  : Torque in Torque Guard during start up (N-m) {kgf-m}
T. :Load torque (N-m){kgf m}
Te @ Trip torque (N-m){kgf-m}
S.F. : Service factor
Note) Use the equivalent value to the shaft in which the Torque Guard is

installed for each inertia moment, GD? and torque value.

3. Precautions when deciding trip torque
Compared with load torque, if the torque used when starting up becomes
large, the setting trip torque value also becomes large, causing a problem
from the viewpoint of the overload protection device. (Compared with the
load torque, the trip torque is too large.) In this case install it as close to
the load side as possible.

4. Choosing the model number
Choose a model where the calculated trip torque is within the minimum to
maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model
one size larger that uses a weak spring.

6. Confirming rpm
Confirm that the Torque Guard rpm used is within the maximum rpm
value in this catalog.

(3) Machining
The keyway should be machined directly below the setscrew
tap at the hub flange section as shown below.

Table 2
Model No. A
TGZ20 24.5
TGZ30 275
TGZ40 325
TGZ50 37.0

Set screw position

A

I

V groove No. of rotations

indicator

(5) Reassembly
After bore finishing is completed and you are reassembling the
Torque Guard, make sure to coat the pockets of the ball As and
ball Bs, and the V-groove with grease.

Torque Guard

8
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) Torque Guard

2. Bore finishing (Torgue Guard Coupling)

(1) Reassembly ﬁﬂ]ﬂﬂﬂI
(D Keyway specifications
Table 3 shows the maximum bore diameters on the coupling side. For the .ChUCK ......
maximum bore diameters of the Torque Guard hub, refer to Table 1. ! ) ¥ e i )
@ Centering i BT, Coupling hub | ! ] Coupling hub
Chuck the coupling hub's outer edge and center the hub as shown in | AT E ,—i 1 'r'..
Figure 5. For the recommended positions of the coupling hub setscrew, L I | § | |_
refer to Table 4 (Length F). H —en | . |
' N ! -
Table 3 Table 4 {1 _ / =
Model No. | Max. shaft diameter | Applicable standard Model No. | (opingmedel No. | Length F | | . | — "
TGZ20 ¢35 Parallel key TGZ20-C | L099-H | 135 | el e iE
TGZ30 A7 TGZ30-C L110-H 20.5
TGZA40 $58 New JIS TGZ40-C | L190-H | 255 LO99.L110 L190,L.225
TGZ50 $63 old JIS TGZ50-C L295-H %55 (TGZ20-C, TGZ30-C) (TGZ40-C, TGZ50-C)

3. Trip Torque setting TGZ 20(C) TGZ 40(C)

(1) Torque Guard TGZs are all shipped with torque set at the Nem Nem
minimum point (min. torque value). Confirm that the angle j " . ]
indicator and the revolution indicator are set at zero. The _i, nQ £ ) 22:
revolution indicator can be read at the end face of the adjusting %" 2 w e 2 %" 5 ) 1
nut. Refer to page 52 for more information. Eo’ 1 L© o g L©O) 100

(2) From the "Tightening Amount Torque Correlation Chart" 05— 5 50
(below), find the adjusting nut tightening angle equivalent to the o oot rotatons” ‘ o, of romatons
predetermined trip torque. Set at 60° toward the determined O 2l o a0 20T 0 1207 20 6 e O R e
tightening value, then install to the machine and conduct a trip
test. Gradually tighten and set at optimum trip torque. TGZ 30 (C) TGZ 50 (C)

(3) After setting torque, screw the lock screw to the adjusting nut. Nem -
Refer to page 27 for lock screw tightening torque and points of 15 @ ‘ 50
caution. © % 00

(4) Do not turn the adjusting nut (bolt) more than the torque E’ = wof gl 3 ) 0
indicator's maximum value. Doing so will put it in a locked % ) k4 — 1
position, and there will be no leeway for the disk spring to bend. gl s / sof gl s L o

— _’L(_Cli o 100
e 5
0 0

%Each product's trip torque does not always correspond with the value listed in the o1 3 Noomaons RN e ioyeatons
"Tightening Amount - Torque Correlation Chart”, so use these values only as a rough guide. O HY 0 A0 C hege et O 0 o Angle indcator

4. Resetting

Axial load Amount of B

Match up one hole of the driven flange with the hub side's setscrew Model No. N Ikgfl displacement

position. (This position is the pocket and ball's correct phase.) Next, A mm mim

apply axial load to the plate to reset (refer to the right chart). To TGZ20-L 49 {5}

determine whether the Torque Guard has completely reset, verify it

using the measurements of the diagram below (displacement A). TGZ20-M 88 9! 4.1 13.5

TGZ20-H 176 118}
Plate displacement TGZ30-L 98110}
TGZ30-M 235 {24} 4.7 14.5
TGZ30-H 470 {48}
TGZ40-L 157 1164
Set screw
TGZ40-M 421 {43} 5.9 20.0
]
= TGZ40-H 833 185!
_ o TGZ50-L 451 146}
Driven flange i
E 1 1 TGZ50-M 902 {92} 7.0 18.2
Hole A
TGZ50-H 13821141}
B
Maintenance

Installation
example

Use the end-plate to keep the Torque
Guard from coming off the shaft.

Grease the ball and ball cage either once per year
or every thousand trips.

=

Grease
_____ Exxon Mobil|Showa Shell| Japan-Energy |  Ilidemitsu | Nipon Ol Comordfin |~ Kygnus
. Mobilue | Ahania | Rizomics | DoPPYY | fpinoc | Coumo
- H EP2 EP Grease 2 EP2 Grease EP 2|  AP(N)2 Grease 2
—————————— H
End plate
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Overload detection

TG sensor installation

® The detecting distance of a TG Sensor is 1.omm. Set the Torque Guard in a non-trip condition with the dimensions (s, t) in
the chart below.

® Install the TG Sensor with the Torque Guard at the tripped position. Then, while rotating the Torque Guard by hand,
verify that the TG Sensor is functioning (LED at the side is lighting) and there is no interference with the plate. Finally,
reset the Torque Guard.

Torque Guard

8
Installation diagram TGZ Series Installation diagram TGZ Series 3
N
=
1 1
= =
- e | .
1 'L-:[:‘__ | [ { 1:: |
e i =i |
‘i { i Unit: mm 'I Unit: mm
1 - measurement] Amouni OF 1 h measurement Amount OF
IR o | ol ﬂ S t plate - BT |'|| S t plate
= [ el mfde movement - "!i | l - mfde movement
T -’_111?'" TGZ20 | 40 |42~56| 4. = 7 P e 1GZ20 | 95| 12 4.
) TGZ30 50 | 4.8~6.2 4.7 & TGZ30 |10.2 1.2 4.7
TGZ40 |66.5| 6~7.4 5.9 1._.] TGZ40 15 1.2 59
1GZ50 | 79 |7.1~85| 7.0 ¥ 1GZ50 |122| 1.2 7.0

Special Specifications
TGXZ Series

Non-backlash and complete release type. With its high-speed specifications (up to 3000r/min), it is ideal for when instant stop

isn't possible. Please contact TEM for more information.

B TGXZ Series only

TGZ Large Series

For the application of setting torque 451N - m {46kgf - m} and above, please contact TEM for more information.

Bl TGXZ Series only B Coupling type

Applicable sprocket for TGZ Series

Sprocket Model No.
. RS25 RS35 RS41 RS40 RS50 RS60 RS80 RS100 RS120
TGZ size

30 24 20 3 13 13
TGZ20L, M, H (51) (35) (28) 29) (23) 12)

35 30 24 18 16 14
eSO, i, (62) (43) (33) (33) 27) 23)

45 35 30 24 19 16
e, %, (54) 4n 4 (34) 24) (23)

62 48 40 35 26 21 14

e, %, (48) (39) (33)

* The number of teeth in parentheses is not the amount for a standard Type A sprocket. Whenever possible, use a sprocket with more teeth than this.
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Torque Limiter

Traditional friction type Torque Limiter

Economlca"y prlced and easy to use Once attached to the shaft, torque transmission is

conveyed through roller chains, belts and gears.

Easy torque adjustment Torque Limiter with sprocket

The torque of finished bore Torque Limiters with

Slip torque setting and adjusting can be done by machined sprockets is factory pre-set.

simply tightening the adjusting nut or bolts. The friction

of the friction facings and the center member transmits Torgue Limiter coupling
torque, so overload is guaranteed to cause the Torque . L. . .
Limiter to slip, thus protecting the machine. A combined Torque Limiter and roller chain coupling.

Automatic reset Torque Limiter with sprocket

If overload occurs the Torque Limiter will slip. If
overload is removed it will automatically reset and
begin to rotate. Because there are no parts to replace
like a shear pin, the Torque Limiter requires little labor

Can be fixed to each type of drive

Sprockets, gears, pulleys, etc. can be fixed to the
center member.

A wide variety of Torque Limiters are available TL500

From small capacity to large, all standard models can TL200~TL700

be used in all transmission conditions. Torque Limiter (rough bore)

Finished bores for quick delivery

Finished bore products can be made for quick
delivery. (Refer to pages 61, 63)

TL10

TL200~TL20

Torque Limiter coupling (rough bore)

TL500-C

TL200-C~TL20-C
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Construction and operating principles

Friction facing Friction facing Plate Lock washer
Bush | Disk spring Adjustable nut

* During normal operation, the disk spring inserted between the center member and friction facings applies pressure
to the center member. Below the set torque, the frictional force transmits rotation.

« If the operational torque exceeds the set torque due to overload, the center member will slip between the friction
facings. When overload is stopped, it automatically resets.

Model No.

1.Torque Limiter

.TL3501'|_—B_._5—ZQJ[

No. of disk springs
1---1pc

Keyway type
(J: New JIS normal type, E: Old JIS 2nd grade,No symbol: special keyway)

Shaft diameter

(No symbol if shaft bore is not finished)
Bush length(No symbol if there is no bush)

2---2pcs
1L---weak spring

2.Torque Limiter coupling

TL350—2C—-T20JXC40J—9.0

Size Set torque
. . (Unit: kef.m, No symbol if there is no torque setting)
No. of disk springs
1---1pc Keyway type
2---2pcs (J: New JIS normal type, E: Old JIS 2nd grade, No symbol: special keyway)
1L---weak spring

Coupling side bore diameter

(No symbol if there is no finished bore)

Keyway type

(J: New JIS normal type, E: Old JIS 2nd grade , No symbol: special keyway)

Torque Limiter side bore diameter
(No symbol if there is no finished bore)

When using the Torque Limiter

Before installing a Torque Limiter rough bore product to the shaft, it is necessary to finish the bore, keyway and
center member as well as torque setting.

» Refer to page 64 for more information on Torque Limiter selection and center member selection/machining.

+ Before assembling the Torque Limiter, remove any oil, rust or dust from the hub, friction facings, plate or center
member (gear, pulley, etc.).

» Refer to page 64 for more information on setting torque.
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Transmissible capacity/dimensions

TL200 TL250 - TL350

DOOD® D G @\@\g\@@

° |
\
N | I
h ;= s i\ _
A 77
T 1 9°@9 : e = o @ Hub
@ Friction facing
@ Bush
B— B @ Plate
. St T LL4SHL 1 (® Disk spring
L Lt 1 ® Adjustable nut
- o (@ Hexagon socket head set screw
+ TL200 does not have a tap for the setscrew. « TL200-1L, TL250-1L and TL350-1L have a spacer between the disk spring and lock washer. Lock washer
Unit : mm
Model N Set torque range  |Max.rpm| Rough bore| Max. bore| Bush | Bush outer | Center member Dimensions - Mass
OO | N-m ikgf-ml  |(r/min)| dometr | diometer length | diameter | borediameter | p | D, | L | ¢ | T | ¢ S 1 alc Adjustable nut | Setscrew ke
g max. diameter X pitch| diometer
TL200-IL 10~20 0.1~02 38
TL200-1 |[29~98 03~10 7 14 6'0 30-0%% 307 9% 5024129 |6.5|2.6|2.5 7 | —|38| M24x10| — | 0.2
TL200-2 [69~20 07~20 )
TL250-IL 29~69 103~07 45
TL250-1 (69~27 07~28|1,800| 10 22 6.5 41-308 4175% 6535|148 |16 |4.5/3.2 9 | 4|50 M35x1.5 | M5 | 0.6
TL250-2 | 14~54 14~55 )
TL350-IL 98~20 10~20 4.5
TL350-1 | 20~74 20~7¢ 17 | 25 | 6.5 | 49253 49°0% |89 42|62 |19 [4.5(3.2| 16 | 6 | 63| MA2x1.5 | Mé | 1.2
TL350-2 |34~149(35~152 9.5

Note: 1. The products in bold are stock items. The rest are MTO.
2. The hexagon socket head set screw is included.
3. On TL200, setting to the shaft by hexagon socket head set screw is not possible. Use a snap ring for the shaft or end plate.
4. The torque values above are values for continuous slip torque, intended for protecting the equipment from overload.
5. For the selection of bush length, refer to the Selection page.

TL500, TL700

OO0

@O Hub @ Friction facing @ Bush @ Plate (& Disk spring ® Pilot plate (@ Adjustable nut Adjustable bolt (© Hexagon socket headcap set screw

Unit : mm
Model No Set torque range  |Max.rpm|Rough bore | Max. bore | Bush 23;'1 Center member SDImenSIOZZ' v TR Mass
b . . o i i b ustable nut ustable bolt | et screw
N-m {kef-m} | (r/min)| donekr | diamelr |length diameter boedianelr| D | D, | L | 2 | T |t Max| A diunlleterXpiIch dicrlneierXPitch diometer ke

TL500-1L 20~ 49120~ 50

6.5
TL500-1 |47~210] 48~214 20 | 42 o 74-8%5 | 7475112716576 (22| 6 [3.2| 16| 7 | M65%x1.5 M8 x 1 M 8 | 3.5
5
TL500-2 (88~ 420/ 90~ 429)
1,800
TL700-1L  [49~118150~12 |
9.5
TL700-1 |116~591118~ 31| 30 | 64 10579%521105°5%5(178| 95 |98 |24 | 8 |3.2| 29 | 8 | M95x1.5 | M10x1.25| M10 | 8.4
12.5

TL700-2 | 223~1080 {28~

Note: 1. The products in bold are stock items. The rest are MTO.
2. The hexagon socket head set screw is included.
3. The torque values above are values for continuous slip torque, intended for protecting the equipment from overload.
4. For the selection of bush length, refer to the Selection page.
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TL10 TL14, TL20

@O Hub @ Friction facing ® Bush @ Plate (A) ® Plate (B) ® Disk spring @ Spring retainer
Pilot plate  (© Adjustable bolt Snap ring for shaft @ Spirolox @ Spring pin

Unit : mm
Model No. Set torque range Max‘r.pm Rolllgh bore Mf:x. bore| Bush Bu'sh outer | Center .member Bimensions s S dosoble ot Mass
N-m lkef-m| |(r/min)| diometer | diometer | length | diameter | borediomefer | D | D, | L | 2 | T, | T, | t o, | € dian|1e1erXpi'rch kg
TL1O — 16 [392~1247| 40~130] 12.5
P o - 1,000| 30 72 | 155 13528% 13573 1254[100(115| 23 85| — |4.0| 24 | 19| M18x1.5 21
- ~ ~ 1 19.5
TL14 — 10 (882~ 2646] 90~ 272! 15.5
P . - 40 100 [ 19.5| 18328% 1833 1356[145(150| 31 | 13 | 13 |4.0| 29 | 27 | M26x1.5 52
: 500 235
TL20 — 6 | 2450~ 4900(250~ 50 15.5
L T 50 130 [ 19.5| 226-8% 2263 |508|185(175| 36 | 15|18 | 4.0| 31 36 | M32x1.5 17
- ~ w0~ 23.5
Note : 1. All products are MTO.
2. If the model larger than TL20-12 is required, contact Tsubaki Emerson.
3. The torque values above are values for continuous slip torque, intended for protecting the equipment from overload.
4. For the selection of bush length, refer to the Selection page.
TL200-350 TL500-700 TL10-20
Without bush With bush Without bush With bush Without bush With bush
Product code Model No. Product code Model No. Product code Model No. Product code Model No. Product code Model No. Product code Model No.
S110701 TL200-1L S110711 | TL200-1L-B3.8 $110704 TL500-1L S110714 | TL500-1L-B6.5 S$110006 TL10-16 S110123 | TL10-16-B12.5
S110001 TL200-1 $110721 TL200-1L-B6.0 $110004 TL500-1 S110725 | TL500-1L-B9.5 S$110016 TL10-24 S110124 | TL10-16-B15.5
S$110011 TL200-2 S$110101 TL200-1-B3.8 $110014 TL500-2 S110115 | TL500-1-B6.5 S110017 TL14-10 S110125| TL10-16-B19.5
5110702 TL250-1L S110102 | TL200-1-B6.0 §110705 TL700-1L S110116 | TL500-1-B9.5 §$110018 TL14-15 S110126 | TL10-24-B12.5
5110002 TL250-1 S110103 | TL200-2-B3.8 $110005 TL700-1 S110117 | TL500-2-B6.5 S$110019 TL20-6 S$110127 | TL10-24-B15.5
5110012 TL250-2 S110104 | TL200-2-B6.0 5110015 TL700-2 S110118 | TL500-2-B9.5 $110020 TL20-12 S110128 | TL10-24-B19.5
5110703 TL350-1L S110712 | TL250-1L-B4.5 S110715 | TL700-1L-B9.5 S110129 | TL14-10-B15.5
S$110003 TL350-1 S110722 | TL250-1L-B6.5 S110726 | TL700-1L-B12.5 S110130 | TL14-10-B19.5
S110013 TL350-2 S110105 | TL250-1-B4.5 S110119 | TL700-1-B9.5 S110131 TL14-10-B23.5
S110106 | TL250-1-B6.5 S110120 | TL700-1-B12.5 S110132 | TL14-15-B15.5
S110107 | TL250-2-B4.5 S110121 TL700-2-B9.5 S110133 | TL14-15-B19.5
S110108 | TL250-2-B6.5 S110122 | TL700-2-B12.5 S$110134 | TL14-15-B23.5
S110713 | TL350-1L-B4.5 S110135 | TL20-6-B15.5
S$110723 | TL350-1L-B6.5 S110136 | TL20-6-B19.5
S110724 | TL350-1L-B9.5 S110137 | TL20-6-B23.5
S110109 | TL350-1-B4.5 S$110138 | TL20-12-B15.5
S110110 | TL350-1-B6.5 S110139 | T120-12-B19.5
S110111 TL350-1-B9.5 5110140 | TL20-12-B23.5
S110112 | TL350-2-B4.5
S110113 | TL350-2-B6.5
S110114 | TL350-2-B9.5
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Finished bore Torque Limiter with sprockets

M Finished bore Torque Limiter and finished sprockets are
available for quick delivery. If sold as a combination, torque
is pre-set before shipment.

B With sprocket

Sprocket comes standard with TL200 to TL700.

B Bores and keyways are already finished

Bore finishing is standard for Torque Limiter TL200C to 700C.

l Easy torque setting

Because the adjustable nut or adjustable bolt is set at the
predetermined 120° , it is easy for the customer to set torque.
(Subject models for torque pre-setting)

Sprocket and bore finishing dimension table

[?r:\oi‘tl: Finished bore Sprockets Mass
Model No. diameter{mm) Type F(mm) BUSE:;Q'}' No. of teeth No. of teeth (kg)
RS35 | 43_9, | 3.8 | 20,21,22,23,24,2526,27,28,30 - 0.3
TL200 | 11,12,14, 10 '
RS40 | 7 _9as | 6.0 |16,17,18,19,20,21,22,23,24,25,26 - 0.33
flpso | 12141516, . RS40 | 7 _9ss | 65 22,23,24,25,26,27,28,30 21,32 0.85
18,19,20,22 RS50 | 7 8 6.5 |18,19,20,21,22,23,24,25,26,27,28 17 0.92
0.25
RS40 | 7 _Qas | 65 26,27,28,30,32,34,35,36,38 40,42,45 1.55
Taso | 2 - RS50 | 7 Q. | 65 | 22,23,24,25726,27,28,30,32 21,34,35,36 1.68
RS60 |10 _SQa0 | 9.5 - 18,19,20,21,22,23,24,25,26,27,28,30 | 1.91
22,2425, RS50 | 7 _9a5 | 65 30,32,34,35,36,38,40,42,45 48,50 43
1500 | L2830 1 293336 | RSO | 10 _3Q 9.5 | 2526,27,28,30,32,34,35,36,38 40 47
32,35,38, 0.30
40,42 RS80 |13 _%s0 | 95 - 19,20,21,22,23,24,25,26,27,28,30 | 5.2
R 9 5 35,36,38,40,42,45,48,50,54 - 10.7
35404245, | 323336, | 00 |10 030 | 7
TL700 | 50,5560, | 384346, | RS80 |13 _Q 12.5 26,27,28,30,32,34,35,36,38 - 1.2
63 48,52,56 o0
64 P25657 125100 | 165 9 12.5 - 21,22,23,24,25,26,27,28,30 12.2
0.30
Delivery %1 X1 1 %2 -

Delivery %1 = Ex.-Japan 4weeks by sea
¥*2 = Ex. Japan 6weeks by sea
1. Delivery dates are listed in each column. If ordcrlng the finished bore and with sprocket combination, the longer time of delivery applies.
2. If a finished bore is a size other than that listed in the chart above or hardened teeth are needed, it may be possible to provide this. Contact TEM for a consultation.
3. The thickness of sprocket F is different from the thickness of the standard sprocket.
4. For Torque Limiter dimensions, refer to pages 59 and 60.

5. The mass of the above is based on rough bore and minimum number of sprocket teeth.
6. On TL200, setting to the shaft by hexagon socket head set screw is not possible. Use a snap ring for the shaft or end plate.

Model No. W Torque setting
- Torque setting is done at 120 ° on the"Tightening

Amount - Torque Correlation Graph". When using the

T|.250 2 O O 2 20J = 5.0 Torque Limiter, set the torque based on 120° with the
T adjusting nuts or bolts.

Size  No. of disk springs | No. of sprocket teeth

[l Bore and keyway specifications
- The bore tolerance is H7.

New JIS key normal type - The keyway is New JIS (JIS B 1301-1996) "normal type"
Set torgue(Unit: kef.m, no number if no torque setting) - Set screws are included.

Sprocket Model No.(RS40) Bore diameter

Il Chamfer and finish

Bore diameter Chamfer dimensions

# 25 and less C0.5

# 50 and less Cl & < /,—‘\
# 51 and above C1.5 g @

Keyway portion enlargement
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Torque Limiter coupling

The Torque Limiter coupling is a TL200-C TL250-C, TL350-C TL500-C, TL700-C

L

——

flexible coupling that uses a

Torque Limiter and special type

sprocket, and is connected by 2

rows of roller chains.

Centering the shaft coupling is
easy and handling is simple. The . o
a

Torque limiter acts as an

automatic safety device,

protecting machinery from

damage due to overload.

TL10-C TL20-C
— n -
= B <
0
o & = o & 1+ —

-3 s
A 2 8 | L2 |

L L

+ Torque Limiter unit of TL200-1LC, TL250-1LC and TL350-1LC have a spacer between the disk spring and lock washer.

Unit : mm

Model No. Set torque range | Max. rpm Rough bore diamefer | Max. shaft diameter Dimensions Mass

N-m (kef- i) x| Coupling | Torque | Coupling | Torque Sprocket K
m lkef-mi i) side Limiter side side Limiter side L Dy L £, £ S g

TL200-1LC | 1.0~20 0.1~02
TL200-1C | 29~98 {03~10/| 1200 8 7 31 14 RS 40-16T 76| 50| 55| 24| 29| 75| 1.0
TL200-2C | 69~20 (0.7 ~20}
TL250-1LC | 29~6.9 103~0.7)
TL250-1C | 69~27 07~28/| 1000 13 10 38 22 RS 40-22T [102| 56 | 76| 25| 48| 74| 1.9
TL250-2C | 14~54 {1.4~55
TL350-1LC | 98~20 (1.0~ 20
TL350-1C | 20~74 [20~74 800 13 17 45 25 RS 50-24T | 137 | 72 |103| 37| 62| 9.7| 4.2
TL350-2C | 34~ 149 35~152
TL500-1LC 20~49 120~50
TL500-1C | 47~210 [48~21.4 500 18 20 65 42 RS 60-28T | 188 | 105|120 | 40| 76[11.6| 10
TL500-2C | 88~ 420 (9.0~ 429}
TL700-1LC 29~18 150~12
TL700-1C | 116~569 {11.8~58.1l 400 23 30 90 64 RS 80-28T |251|150|168| 66| 98 [153| 26
TL700-2C | 223~1080 {228~ 111}
TL10-16C 392 ~ 1274 {40 ~ 130}

300 33 30 95 72 RS140-22T | 355137189 | 71 |115|26.2| 66
TL10-24C | 588~ 1860 160 ~ 190}
TLI4-10C | 882~2666 WO~272| 38 40 18 100 RS160-26T | 470 | 167 | 235 | 80 | 150 |30.1| 140
TL14-15C 1960 ~ 3920 (200 ~ 400) ]
TL20- 2450 ~ 4900 1250 ~

aci 50~ 4900 [250~ 5001 43 50 150 130 RS160-36T | 631 | 237|300 | 120 | 175 |30.1 /| 285

TL20-12C 4606 ~ 9310 1470 ~ 950!

. The products in bold are all stock items. The rest are MTO.

. % If you intend to use the Torque Limiter at max. rpm, apply a lubricant like molybdenum disulfide to the chain and sprocket teeth. If you intend to use the Torque Limiter at an rpm
above the maximum listed above, consult with TEM for more information.

3. If the model larger than TL20-12 is required, contact Tsubaki Emerson.

N =

62



&) Torque Limiter

Torque Limiter coupling with finished bore

Finished bore products are available for quick

delivery.
Il Bores and keyways are already finished
Bore finishing is standard for Torque Limiter couplings TL200C to 700C.

B Finished Bore Dimension Chart Unit : mm
Finished bore dimensions
Torque Limiter Coupling Model No.
Torque Limiter side Coupling side
TL200-1LC
TL200-1C 10,11,12,14 10,11,12,14,15,16,17,18,19,20,22,24,25,28,29,30
TL200-2C
TL250-1LC
T1250-1C 12,14,15,16,17,18,19,20,22 15,16,17,18,19,20,22,24,25,28,29,30,32,33,35,
36,38

TL250-2C
TL350-1LC

15,16,17,18,19,20,22,24,25,28,29,30,32,33,35,
TL350-1C 18,19,20,22,24,25 36,38,40,42,43 45
TL350-2C
TL500-1LC

20,22,24,25,28,29,30,32,33,35,36,38,40,42,43,
TL500-1C 22,24,25,28,29,30,32,33,35,36,38,40,42 45,46 48 50,52,55,56,57 60,63, 64,65
TL500-2C
TL700-1LC
TL700-1C 32,33,35,36,38,40,42,43,45,46,48,50,52,55,56, 25,28,29,30,32,33,35,36,38,40,42,43,45,46,48,

57,60,63,64 50,52,55,56,57,60,63,64,65,70,71,75,80,85,90
TL700-2C
Date of delivery Ex.-Japan 4 weeks by sea

1.For finished bore and hardened teeth specifications outside those written in the above chart, please conact TEM for more information.

Model No. Il Bore diameter and keyway
specifications
- Bore diameter tolerance is H7.
TL250 - 2C -T18JXC30J - 5.0 - The keyway is New JIS (JIS B 1301-1996) "Normal
T typeu

Size  No. of disk springs )
- Setscrews are included.

Torque Limiter side bore diameter
Keyway type: (J: new JIS normal type)
Coupling side bore diameter
Keyway type: (J: new JIS normal type)
Set torque (unit: kef-m, no number is displayed when torque is not set

Bl Chamfer and finish
Bore diameter Chamfer dimensions
# 25 and less C0.5
# 50 and less C1

STh

i Keyway portion enlargement

# 51 and above Cl1.5 @
i
i




Selection

If using the Torque Limiter with human transporta-
tion or lifting devices, take the necessary precau-
tions with equipment to avoid serious injury or
death from falling objects.

From the machine's strength and load, as well as
-I other information, set the trip torque at the point
where it should not go any higher. This torque is the
Torque Limiter slip torque.
When the limit value is not clear, calculate the rated
torque by using the rpm of the shaft where the Torque
Limiter is installed and rated output power of the motor.
Then, multiply by 1.5 to 2.0. This is the Torque Limiter
slip torque.
2811p torque should be lower than rated torque.

Using the dimension table, verify that the maximum

allowable bore diameter of the Torque Limiter is
larger than the installation shaft diameter. If the
installation shaft diameter is bigger, use a Torque Limiter
one size larger.

Depending on the thickness of the center member which

is clamped, use an appropriate length of bushing. Select a
bush by referring to the bush length in the dimension table.
Use a single bush or a combination of bushes, whichever is
longest without exceeding the thickness of the center member.

SAFCON

Torque setting

Torque Limiter slip torque is set by tightening the
adjusting nuts or bolts.
After installing the Torque Limiter to the equipment,
tighten the adjusting nuts or bolts gradually from a
loose position to find the optimal position.
In addition, by using the "Tightening Amount - Torque
Correlation Charts" below, the tightening amount of the
adjusting nut and bolts for slip torque can be found.
However, due to the condition of the friction surface and
other factors, the torque for the fixed tightening amount
changes.
Using the graph as a rough guide, try test operating the
Torque Limiter with the tightening amount slightly loose,
then tighten gradually to find the optimal position. This is
the most practical method.
When slip torque stability is especially important, hand
tighten the adjusting nut or bolts as much as possible,
and then slip approximately 500 times for running-in at a
wrench-tightened 60° more. If the rotation speed is fast,
split several times and subject it to 500 slips.
With the center member, the torque can be set to the
specified amount. In this case, it is necessary to use a
finished bore.

Tightening Amount TL200. TL250, TL350

TL500, TL700 T10 TL14 TL20

1200 10000~
and Torque 2 1204 1200 I 1000 [T
N b TL20-12
Correlation Chart o0 it
Zero (0) point is the condition 150 TL350-2 AIOO ‘ _ o S000
at which the adjustable nut  E" e E | faoldt E |
X E 80 T 5
or adjustable bolts are ‘gw = E \ ‘ Eso& Z 6000}
tightened by hand, and the - o ° © | ° o T
disk spring is fixed. 20 310 3 60 3600 | TL700~W 3 5 1
g g g
5 |8 TL350-1 g |8 . | ! 8§ 400] 8000 L1415+ ]
e |2 | 2 o 20—~ - f e |2 ||
%) ol [0 TL250-2 n 0] / ‘ %) [ TL14-10
TL500-1 2000
20 200 7 200 TL10-
TL250-1 L+ [ 24,
| ——] / |
[ TL200- 2 d TL10-16
. léﬁ TL20l0~1 o . / | | | 1 . j 0‘
0 0 60 120 180 240 300 360 120 240 360 480 600 0 120 240 360 480 600

Adjustable nut tightening rotation angle (deg.) Adjustable bolt tightening rotation angle (deg.) Adjustable bolt tightening rotation angle (deg.)

TL200-IL, TL250-IL, TL350-IL TL500 - IL, TL700 - IL

207

2.0+ 1
50-1L

— 140
[ 141 ‘ {
1
12 @ TL700-1L_A
1.5+ 15 -
E gt 10
% | £ % | E
X z X 4l 2 &
[} [}
Q1.0 El 10 g 2
I g et Eo0
=} =}
= + TL250-IL = b TL500-IL
o |2 2,184
Most® 5 5 %]
2 2
|| TL200-IL
0 l 0

0 0
0 60 120 180 240 300 360 0 60 120 180 240 300 360 420 480 540

Adjustable nut tightening rotation angle (deg.) Adjustable bolt tightening rotation angle (deg.)

Center member selection and manufacture

Sprockets, gears, V pulleys, etc. can be used as a center member with the Torque Limiter. If the customer
intends to select or manufacture the center members by themselves, take the following precautionary steps:

'I For the Torque Limiter's outer diameter, the minimum diameter

a chain drive, refer to page 66 for minimum number of teeth.

2Finish the friction face sides of the center member (both
sides) in 3s - 6s.

of the center member is restricted. When using a sprocket with

For the bore diameter of the center member, machine it
within the center member bore diameter tolerance from

the dimension table in 3s - 6s.

64

The width in which the center member is clamped should

be within the S dimension in the dimension table.

When the center member is a timing belt pulley or a V-belt
5pulley, position the pulley equally on the right and left sides
of the friction facing so that the belt tension will be applied
equally.

e For the specification of the pulley and other parts, contact TEM.
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Torque Limiter's operation detection

When overload occurs, the Torque Limiter slips and protects the machine, but if the driving source is not
stopped, the Torque Limiter will continue to slip. If it continues to slip, the friction facing will be abnormally
worn and become unusually hot, making it necessary to stop the drive source immediately.

The following are examples that detect Torque Limiter slips and stop the drive by using a proximate switch
and digital tachometer.

H Installation examples

Typel When the driven side experiences overload and the Type 3 When the Torque Limiter is used with a coupling
Torque Limiter's center member stops. type and the center member side stops when
Proximate switch overload occurs.

Special cam w

) Proximate switch

—_— Driven side shaft o § 1
Motor side¥—c - *_:é i i
{ : Driven side
Torque Limiter unit \ Motor side shaft
Type2 When the driven side experiences overload, the Torque Torque Limiter unit
Limiter unit stops. L )
) . | Special cams
Proximate switch.
_ v 7

Special cam
) /D\ Type 4 When the Torque Limiter is used with a coupling

type,and the main unit side stops when overload
occurs.

. Motor side shaft For the installation of Type 4, it is quite difficult to install the
) special cams, so as much as possible avoid using this type.
When using the Torque Limiter with the coupling type, use

Torque Limiter unit \ Driven side shaft

Type 3.
Slip can be detected within approximately 1 to 10 seconds M Reference Electrical Schematic Diagram
based on the rotational detection speed if the number of R S
special cams selected is shown in the chart. PB1
1 R PB2
. . . e—oO o—o_o—c»—o_l_o—@—o
Number of special cams and rotational detection speed MC
Number of [ Rofafional detection speed range |  Number of | Rotational detection speed range ° o o
Special cams r/min Special cams r/min R
1 6~ 60 ) 1.0 ~10 . 5 @_{’
2 3~ 30 7 0.85~8.5
L :}—0
3 2~20 8 0.75~7.5
_NO_ RST
4 1.5~15 9 0.67 ~ 6.7 —— O o—»—o_l_o—®—o
R
5 1.2~12 10 0.6 ~ 6.0 < —
>0 o—
Note: In the case of 6 r/min and slower, the range is that of 6 ~ 60r/min divided by MC
the number of special cams. p p Digital
» O
R tachometer
M Special cam dimensions and installation -~ 5 o
The special cam is fixed by a screw on the driven side. —
Proximity
Use a screw lock to lock the screw. switch
| Specual cam for reference PB1 : Motor start button Digital tachometer:
PB2 : Motor stop button OMRON H7CX-R11
M4 RST : BZ, L reset button
< MC : Electromagnetic contactor for motor Proximity switch:
o
Y R :Auxiliary relay OMRON TL-NbME2
NO : Digital tachometer output a
4 contact Note)
20 4.8 BZ : Buzzer We recommend OMRON digital
' L :Lamp tachometers and proximate switches
B Type for the above. For more information,
refer to the OMRON catalog.
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Hl Sprockets for the center member

When using the sprocket as a center member, refer to the notes below. In the below chart, the sprocket is used as a center
member for the chain drive.
(1)Minimum number of teeth in which the chain does not interfere with the special cam (same as the reference drawing of
the previous page) when using installation types 1 and 2 of the previous page.
(2)Minimum number of teeth in which the chain does not interfere with the friction facings of the Torque Limiter.
(3)Bush length

(4)Sprocket bore diameter (center member bore diameter)

Torque Limiter only and in the case the special cams shown in the previous page are used in type 2.

Sprocket bore Min. No. of sprocket teeth
Torque Limiter diameter RS35 RS40 RS50 RS60 RS80 RS100 RS120 RS140 RS160
Model No. (Eente;.member Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush |Min.No.| Bush [Min.No.| Bush [Min.No.| Bush |Min.No.| Bush [Min.No.| Bush
ore diameter) of teeth |length | of teeth | length| of teeth | length | of feeth |length | of teeth | length | of teeth |length | of teeth | length | of teeth| length | of teeth | length
TL200 30" g~°3 A 20| 3.8 | 16 6
TL250 41 *g-°5 20 | 65| 17 | 6.5
TL350 49 *g-°5 26 | 4.5 | 21 65|18 | 95| 15 | 9.5
AN 29
+0.05
TL500 74" (30) 65| 25 | 95| 19 | 95
A 33
+ 0.05
TL700 1059 (35) 95| 26 (125 21 |125] 18 | 125
AN 29
+ 0.07
TL10 135°9 (30) 12.5| 24 | 155 |2 22|19.5
A 39 A\ 33
+0.07
TL14 1837 ¢ (40) 15.5 (35) 155|229 19.5 |2 26| 23.5
N 46
TL20 226*8-07 54| 15.5 (60) 15.5 |2 40| 19.5 | A 35| 23.5
Note: Those marked with " A " are not standard A type sprockets. When using a standard stock sprocket, use the number of teeth in ().
In the case the special cams shown in the previous page are used in type 1.
Sprocket bore Min. No. of sprocket teeth
Torque Limiter diameter RS35 RS40 RS50 RS60 RS80 RS100 RS120 RS140 RS160
Model No. (Eente;.member Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush |Min.No.| Bush |Min.No.| Bush [Min.No.| Bush
ore diameter) of teeth |length | of teeth|length | of teeth | length | of feeth | length | of teeth | length | of teeth | length | of teeth | length | of teeth |length | of teeth  length
TL200 30*%03 A 250 38 | 19 | 6.0
TL250 41 *g-°5 24 | 65| 20 | 6.5
TL350 49 *g-°5 30 | 45| 24 | 65| 21 95| 17 | 9.5
A28
+0.05
TL500 749 32 | 6.5 (30) 95| 21 9.5
A 28 23
+ 0.05
TL700 1059 36 | 9.5 (30) 9.5 (24) 12.5| 20 | 125
A 31
+0.07
TL10 135*9 (32) 125 26 | 155 |2 23|19.5
A 41
TL14 183 7 997 155| 35 | 15.5|A30[19.5|~A27|23.5
0 (45)
256 N 47
+ 0.07
TL20 226 "9 (60) 15.5 (60) 15.5 |2 41]19.5 | A 36| 23.5

Note: Those marked with " A " are not standard A type sprockets. When using a standard stock sprocket, use the number of teeth in ().
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Axial Guard

The Axial Guard is a new type of
mechanical type overload protection
device for mechanisms where the load
acts linearly, such as pushers or cranks.

Highly accurate trip load

Even with repeated loads, the fluctuating trip load
variation is always within =15%.

Non-backlash

High rigidity means no backlash for overweight axial
loads.

Easy load adjustment

By simply turning the adjustable screw, load can be

adjusted. In the tensile or compression direction, the
Axial Guard trips at almost the same load. M 0 d el N D
n

Release type

When overload occurs, the Axial Guard immediately TGA.I 5 o

trips and the connection between the drive side and Series name _ LMaximum setting load (kgf):
load side is shut off. The drive side's thrust does not 65, 150, 250, 350 (4 sizes)
transmit.

The resetting requires a small load, making it easy to

reset.

Easy installation

The end faces of the case and slide shaft have tap
holes for easy built-in design.

Standard stock
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2

Hexagon socket
head set screw

'\ Adjustable screw

8

3
(2]
<t
S
ot

Case %—g@ \\ Disk springs
-,

Steel balls

\ Side plate

No. of rotations indicator

Slide shaft

\Angle indicator

Operating principles

(' During operation (connected) ) (' During overload (tripped) )

R

When the load exceeds the pre-set value, the
metal ball pops out of its groove; the connection
between the slide shaft and the case
disengages, and moves in a free state.

Steel balls Case Slide shaft

Groove

Because the metal ball is held in its groove, thrust
from the case (or slide shaft) is transmitted to the
load side.
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) Axial Guard

Applications

Pusher

Cam (drive side) Axial Guard Work piece

/ . Yom —‘
=
Sl B

Pushing flange . '

The cam pushes the work piece.
When overload occurs due to the over-weighted work piece or
jamming, the Axial Guard trips and protects the machine.

Crank mechanism

Tie-rod of the shaft-mounted reducer

: B
—
1 Rl .
Axial Guard
= s f
—I =y -h II
{ 1 =]

' Torque arm

It is installed at the torque arm rotation-prevention portion of the
shaft-mounted reducer.

When overload occurs and the moment is higher than the preset
value, the Axial Guard trips.

The machining center's gripper

Cam Clutch Feed portion
Work piece
II I.
f "ﬁ"‘
= | - i o
= A _Eccentric circular plate
Axial Guard 1

(drive side)

The combination of the crank and Cam Clutch motion sends the wire
rod. When a foreign object gets caught up in the machine or the wire
rod is deformed, overload occurs and the Axial Guard trips, thus
protecting the feed portion.
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Axial Guard

I The up-down motion by the cam

Gripper arm_

When a tool is being changed, the gripper portion is driven in the axial
direction by the cam mechanism. When a tool gets caught up or the
gripper hits the obstacle, the Axial Guard trips, thus protecting the
cam and gripper from damage.
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Transmissible capacity/dimensions

% This tap hole is plugged by plug bolt before shipment.
Q Remove the plug when installing the sensor.
No. of rotations indicator
2-drill hole depth T ( 7[

1-M8 tap, depth 5 %

(180°symmetry) \ 2-U tap depth V

(both S|des)
w
\ B

°
=

1
!

| Lo
[

—

=
i

rcoB

#A
#C
#D
I
|

Angle indicator

< "3
S| 2
6-X tap, depth Y, K M This diagram displays the min. 3 :::
_— - -l - =
N load (O point). X <|2
Model No.
(MSlide shaft GPlate
(@Case (®Disk spring E‘_\ 65
(3Side plate (@Hexagon socket head set screw (TGA65 is M3X5, Max. set load(kgf): 65, 150, 250, 350 (4 types)
@®Ball (®Adjustable screw TGA 150 to 350 is M4X8 Series name
Unit : mm
Trip load set range C E Mass
Model No. N tkef AlB oI D | [FIG|H| | J|K|LIMIN|PISIT| UV XY e

TGA65 147 ~ 6371 15~651|33 |23 |14 (10| 7 |225 5 2 40| 5 | 5 | 4211 |58 (16| 5 |75/M6] 7 |[M3| 6 |0.2

TGA150 588~ 14701 60~ 150| 38 | 28 | 18 | 14 | 10 | 24 | 6 2|43 7 | 8 |45(19 |72 |21 | 7 | 8 M8/ 10 M4| 8 |04

TGA250 735~2450175~250t| 45|34 |24 |18 |14 |28 |75 3 |50 |10 |15|53|22|90|24| 8 | 9 [M12| 14 |M5| 10 |0.7

TGA350 980 ~ 34301100 ~ 350f| 56 | 44 | 28 | 22 | 16 | 34 | 9 3 |63 |10]20|66|24|110/30 | 10| 12 |M14| 15 | Mé|10|1.2

Load Curve (Tightening Amount-Load Correlation Diagram)

70T 700 150 1500
L
60 600 // 1251 1250 2507 2500 =
— 50+ Z 500 = z / = z —
o 01 1000 o 2001 2000
= P = 5 =
S 40+ T 400 k] 5 °
3 3 ~ 8 754 3 0 S1501 S1500 -
& 30T o300 a 2 > o /
[} 2 Q = o a
o = = 1 E =1004 1000
F ool oo // ~ 50 500 =
104 100 25+ 250 50 500
ol 0 0J 0 0 0
0 120 240 0 120 240 0 120 240 60 120 180 240 300 360 o 60 120 180 240 300 o 60 120
Adjustable screw angle indicator value (deg.) AdJustabIe screw angle indicator value (deg) Adjustable screw angle indicator value (deg.)
L 1 1 1
0 1 2 0 \ L 1
No. of rotations indicator value No. of rotations indicator value 0 o 1
No. of rotations indicator value
3507 3500
-
3001 3000 -l
2501 _ 2500
- z
W
2001 2000
° kel
g S
S1501 21500
o) 2
1001 "1000
50 500
0 00 120240 0 120240 0 120240 0 120240 0
AdJustabIe screw angle indicator value (deg)
No. of rotatlons |nd|cator value

TGA350
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Guide to calculating load

In order for the Axial Guard to be most effective as a safety protection device, install it on the driven side in
the area where overload is most likely to occur.

Determining trip load

From the machine's strength and load, as well as other information, set the trip load at the point where it should not go any higher.
When the limit value is not clear, it is decided by the load calculation (refer to the example below). As the low load on the
equipment gradually increases, determine the appropriate set load.

Stopper

Cam Clutch }“‘%? “ -~ Pushing flange

", _.' ' I:.Hh‘-;%, Work piece '
s | [} I S

it ¥ Eccentric circular plate X .
Axial Guard -.:_ | (drive side) -E\Iork piece Axial Guard F; Cgm
L (drive side)

This is an example of the combination of the crank and Cam This is an example of pusher actuation by the cam mechanism.
Clutch motion sending the wire rod intermittently. @ The generated load is due to drive side cam acceleration velocity
The following is a checklist of items for calculating load: @ The impact load when hitting the work piece

@ The generated load due to the acceleration velocity of the @ The generated load when pushing the work piece

drive side's crank motion. @ The friction when pushing the work piece

@ The impact load when hitting the work piece In addition, after checking if the work piece has been deformed

@ The load when machining the work piece and verifying the strength of each part, carry out a working load

@ Friction between each part estimation for the Axial Guard.

In addition, after checking the strength of each part, carry out a
working load estimation for the Axial Guard.

Caution
1 For most situations, avoid using the Axial Guard with 2 For the Axial Guard, the case and slide shaft can
human transportation or lifting devices. If you decide to rotate independently based on each shaft center. In
use an Axial Guard with these devices, take the the case that the prevention of independent rotation
necessary precautions on the equipment side to avoid during operation is required, refer to page 73.

serious injury or death from falling objects.

"L"nl"' -

\)
Oaf\%e (O

-
v
4
3 When resetting, the slide shaft or case rapidly/
suddenlymoves in the shaft direction, causing mechanical
shock. Therefore, do not reset the Axial Guard by hand or

touch it directly.
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How to set the trip load

1 All Axial Guards are shipped with the load set at the
minimum point (min. load). Confirm that the number of
rotations indicator and angle indicator are set at "0".
(Refer to the diagram on the right)

2 Loosen the hexagon socket head set screw to prevent
loosing of adjustable screw.

3 From the information in the "Tightening Amount - Load
Correlation Chart" on page 70, find the tightening angle
of an equivalent adjustable screw for the predetermined
trip load. Tighten to 60° less than the predetermined
angle.

4 Next, carry out a load trip test. Gradually tighten to
optimal trip load and set.

5 When the load has been set, tighten the hexagon
socket head set screw to prevent loosing of adjustable
screw portion, and verify that the set screw is locked.
(Refer to the diagram on the right)

Reset

1 Before resetting, stop the machine and remove the
cause of overload.

2 It is reset automatically when restarting the drive side
(motor) to reverse load direction of trip direction. Turn
the input (motor) using low rpm or inching. The axial
load that is necessary for resetting is listed in the chart
on the right.

3 When the Axial Guard resets, it makes a distinct "click"
sound. To check whether the Axial Guard has reset,
refer to dimension A in the diagram on the right.

When resetting, the slide shaft or cover rapidly moves
in the axial direction, causing mechanical shock.
Therefore, do not reset by hand or directly touch the
Axial Guard.

No. of rotations indicator

.. Angle indicator

Bar for rotation prevention
oy

Axial Guard

[0

Anti-loosening

I Hexagon Socket
1_Head Set Screw

e OY L Y

SAFCON

The No. of rotations indicator displays
how many times the adjustable screw
has rotated from the minimum load. If
the end face of case is between 0 and
1, it indicates less than 1 rotation (less
than 360 ). As well, the angle
indicator indicates how many degrees
the adjustable screw has turned. The
degree amount is indicated by the No.
of rotations indicator indicator's
centerline. The total of the adjustable
screw's number of rotations (1
rotation=360° ) and angle indicator is
the rotation angle of the adjustable
screw.

(Example)

If the No. of rotations indicator is
between 0 and 1, and the angle
indicator shows 180° , the adjustable
screw is turned to 180° position from
minimum torque.

When turning the adjustable screw,
to prevent the Axial Guard from
turning together with the adjustable
screw, insert the bar into the drilled
hole at the outer diameter of the
cover.

Model No. | : Axial direction load for reset | Dimension A when resetting
TGA 65 83 N{8.5 kgf} 11
TGA150 196 N{20 kgf} 19
TGA250 343 N{35 kgf} 22
TGA350 490 N{50 kgf} 24
* At Max. load
A Slide shaft
I
Pl 4
i
e
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') Axial Guard

Auxiliary parts

By incorporating the auxiliary parts in the below diagram, it is easier to use the Axial Guard.

Slide shaft

~case
Axial Guard

|| Axial Guard

T,

I
_Ihl ¥ —

Guide shaft

For when the Axial Guard trips, take measures

| to prevent the slide shaft from falling off the
| case.

%_Connecting shaft

This additional shaft is used to connect the drive or
load side, and prevents the slide shaft from falling
from the case when the Axial Guard trips.

1
Guide sleeve !

= |

Connect the Hollow_érgt_ with flange to the load

side (drive side), o prevent the case coming off from
the slide shaft when tripping.

Axial Guard allowable stroke (Axial Guard unit only)

If the Axial Guard exceeds the stroke limits from the
table below, the slide shaft will come out. In this case, the
ball will fall out and the Axial Guard's functions will be
lost. If after tripping the stroke is more than what is

listed in the below table, connect the connecting and
guide shafts.

Model No. TGA65 | TGA150 | TGA250 | TGA350
A direction allowable stroke 14 20 30 38
B direction allowable stroke 14 22 24 26
After trip pop out direction
— A direction
|[ - S |

| Allowable stroke

B direction
B e
I i ’

| Allowable stroke

Connection

o i
=

|—_—|—E'_

After trip

.
=== S

73

The mechanical stop limits stroke after trip

In the case of stopping the stroke at a certain
position by sensor detection when tripping, it will
become necessary to use a backup mechanism for

stopping. Install a spring or other such buffer
material to absorb the stroke.

1

When installing at shaft-mounted reducer tie rod
This is an example of the application being used for
shaft-mounted reducer torque arm as an overload
protection device. Load direction is rotational
direction, and the reducer rotates when tripping.
Because of the reducer rotation, after the sensor
detects overload and stops the motor, it stops
mechanically at a certain position. For possible
applications and model numbers, contact TEM.

=il
-

_Stopper
(For mechanical stop)

Axial Guard
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Recommended manufacturing dimensions for auxiliary devices

When installing a connecting shaft, guide shaft, guide sleeve or bolt to an Axial Guard, apply an adhesive for metal to the threaded

portion to prevent loosening. (Loctite, etc.) (TEM recommends Loctite 262.)

1. Guide shaft, connecting shaft

Use the tap hole at the end face of the slide shaft to
connect the guide and connecting shafts. The
recommended dimensions of the connecting portion are
in the diagram below.

1] 005 [A}—-

Slide shaft B
Axial Guard [ C D

Connecting shaft

L
(I)Gl
|
\

2. Guide sleeve

Use the tap holes at the end face of the case to connect
the case and guide sleeve. The recommended
dimensions of the connecting portion are in the
diagram below.

L e

Installation bolt
005 s |
L—¢pM
¢ Guide sleeve
m | L,
1
= [any
T 135g W Ils
K
J K Lim | NP |cC

Model No. (+ 0.2) - <+g.2>

E
B C D E F G H 5
Model No. |/ O (02> screw | screw
- 0.2\ 0. (h7) | (h9)| size size
TGA65 10| 6 4 7 10 | M6xP1.0 | M6xP1.0
Select by
TGAIS0 | 15 | 9 | 6 | it | 10 | 14 | MBxPI25 | M8xP1.28
TGA250 | 22 | 13 | 9 | length, | 14| 18 [sioxpi7s | Mi2xpi7s
stroke, etc.
TGA350 | 23 | 14 9 16 | 22 |MI4xP2.0 | M14xP2.0

* Not necessary for guide shaft

Installation

1. Installing to the machine

(1) Before installing the Axial Guard to the machine,
completely wipe off any dust or dirt from the
slide shaft, the spigot facing of the case and
taps.

(2) Next, connect the slide shaft and the case tap
portion. TEM recommends an adhesive for
metals be applied to the tap portion or the bolt
outer diameter to prevent any loosening.
(Loctite 262 recommended)

(3) Make sure not to fix both the Axial Guard slide
shaft side and the case side when installing the
Axial Guard. The Axial Guard has no coupling
function, so if it is installed too rigidly it will not
properly function, potentially causing a
malfunction or machine damage.

(4) When the guide sleeve and guide shaft are
connected to the Axial Guard there is a
possibility that the inner diameter of the guide
sleeve and the outer diameter of the guide shaft
end face may interfere. Just in case, apply
grease to the portion on the diagram below.
(Refer to the maintenance section on page 74 for
information about grease brands.)

Apply grease lightly

TGA65 | 2.5 6 | 34| 23| 14 |105] 16
Select by

TGAI50 | 2.5 | i oo | 6 | 45 | 28 | 18 |145| 20

TGA250 | 3.5 | length, | ¢ | 55| 34 | 24 | 185|245
stroke, etc.

TGA350 | 3.5 6 | 66| 44 | 28 | 225 31

*k When the Axial Guard is installed vertically,
(lengthwise direction) grease may leak through
the gap between the slide shaft and case or the
adjustable screw. To avoid any problems, make
sure to replenish grease at frequent intervals.
(Refer to page 74 for maintenance information)

*k Do not use the Axial Guard if there is a possibility
that a falling accident of the drive or load side
may occur when tripping. Such an accident may
lead to serious injury or machine damage.

2. Overload detection
When using the Axial Guard, make sure to
combine it with the sensor mechanism to ensure
that overload can be properly detected. (Refer to
page 75 for overload detection information)

Installation example
Flange B

Flange A Axial Guard

Connecting shaft

Rod end

Axial Guard
TGA Series




&) Axial Guard

Overload detection

When using the Axial Guard make sure to use the TGA sensor to detect trip during overload.

TGA Sensor 1
installation example

TGA Sensor

<
o
40

Unit : mm

Model No. | A [Thread depth

TGA65 52 ﬂ Positioning nut
TGA150 | 54.5 4.5 Lock nut A
TGA250 | 58 ’

TGA350 | 63.5 g rocknutB

¥ This tap hole is plugged by plug bolt |
before shipment. Remove the plug
when installing the sensor.

When using the TGA Sensor it is necessary to stop the slide
shaft side and case side rotation. As in the diagram below,
stop rotation by putting the slide key between the guide
sleeve and the guide shaft. For other methods, contact TEM
for more information.

Like the diagram on the left,
fix the slide key to the shaft
with a slotted head
countersunk screw (JISB1101).
Screw sizes are listed below.

Reference drawing

Screw with slit
- 7

Model No. Screw size
TGA65 M2
TGA150 M2
TGA250 M2
TGA350 M3

Fix the TGA Sensor to the case by screwing it into the
tap holes. After fixing the sensor to the case, screw on
lock nut A last to make it lock in place (double nut).

(The positioning nut is glued with an adhesive, so do not
forcibly rotate it.)

Il TGA Sensor Specifications

AC type DC type
Model No. TGA — S8 TGA — S8D
Power Rating AC24 ~ 240V DC12 ~ 24V
53 }gqé Possible use range JAC20 ~ 264V(50/60Hz) DC10 ~ 30V
Current consumption | Less than 1.7mA{at AC200V) Less than 13mA
Confrl oufput (open, close capacily] 5~ 100mA Max. 200mA

Indicator lamp Operation indicator

— 5~+ 70T (no condensation)

Ambient operafing temperature

Ambient operating humidity 35~ 95% RH
S o NC fj(zr:tcpt:’r: ;f::s/:rl?:lz rt(:;))ndirion when not
Operation form — ‘ NPN
Insulation resistance | More than 50MQ (at DC500V mega) Charge portion - Case
Mass Approx. 458 (with 2m cord)

Less than 2.0V (Load current

Residual voltage | Refer to characteristic data 200mA, 2m cord length)

M Measurement Diagram

o AC type TGA-S8
Fixed nut o * Plastic insulation
MEXP1 Positioning nut circle type cord 4
{ Operation indicator lamp 60/ ¢0.08) 2 cores,
11 = standardlength 2m
H— = (grease resistant,
4.5 = :JE- anti-seismic type)
36 cord extension
13 40 7| (Single metallic
2047 piping) max. 200m
% Plastic insulation circle type cord
e TGA-S8D ¢4 (60/$0.08) 3 cores, standard
Nut length 2m (grease resistant, anti-
Positioning nut seismic type) cord extension
M8XP1 (Single metallic piping) max. 200m
Operation indicator lam
1 = = —
T it
45193, 8
13 26
30 7] 2000

Hl TGA Sensor handling

Refrain from striking, swinging or putting excessive force on the detecting portion.

AC type TGA-S8

M Circuit diagram

TGA Sensor

AC 24~240V

Blue

Not necessary to consider TGA Sensor's polarity (brown, blue)

M Precautions for wiring

® Make sure to connect the load at first, then turn on the power. If the
power is turned on without connecting the load, it will be damaged.

Load
AC 24~240V
e In order to prevent malfunction or damage due to surge or noise, insert

the TGA sensor code in a individual piping when it runs close to the
power cable.

DC type TGA-S8D

M Circuit diagram

Brown

») Toc




B About choosing load and wiring

SAFCON

¢ \When power voltage is low

e Connecting to the power source
Make sure to connect to the power source through load.

A direct connection will break the elements inside.

e Metal piping
In order to prevent malfunction or damage, insert the
proximity switch code inside a metal pipe when it runs
close to the power cable.

When power source voltage is lower than AC48V and
load current is less than 10mA, the output residual
voltage when the TGA Sensor is ON becomes large.
When it is OFF, the residual voltage of load becomes
large. (Refer to "Residual Voltage Characteristics of
Load") Take caution when using the load such as a
relay operated by voltage.

e \When load current is small

e Surge protection
In the case where the TGA Sensor is near a device that

generates a large surge (motor, welding machine, etc.),
the TG Sensor contains a surge absorption circuit, but
also insert a varistor to the source.

e The effect of current consumption (leakage)
Even when the TGA Sensor is OFF a small amount of
current continues to flow to keep the circuit running.

(Refer to the "Current Consumption (leakage) Graph".)
Because of this, a small voltage occurs in the load that
can sometimes lead to reset malfunction. Therefore,

When load current is smaller than 5mA, residual voltage of
load becomes large in the TGA Sensor. (Refer to "Residual
Voltage Characteristics of Load") In this case, connect the
breeder resistance with load parallel, apply load current at
more than 5mA, and set the residual voltage less than
return voltage of load. Calculate the breeder resistance

Axial Guard
TGA Series

and allowable power using the following calculations. TEM
recommends to use 20k Q2 at AC100V and more than 1.5W
(3W), and 39k Q at AC200V and more than 3W (5W) for
safe. (If heat generation becomes a problem, use the
Wattage shown in ().

confirm that the R é% (kQ) P :_I(\;z‘it:tasﬁczf breeder
voltage of the Current (leakage) Consumption Characteristics Ves i : Current applied to the
load is less than .5 20 ' j Prc;eclive rgsistance P= 5—i (mW) load (mA)
the reset voltage g )
g .

befor? use':. As g \ TGo AC power T ,m,
well, if using the  © [ \ 50/60Hz I———t L__va\____" AC power
relay as load, ﬂg, \\ - Bleeder resistance R source voltage Vs
depending on the E ™
construction of E
the relay, a % 1.0
resonance may © e |_oad with large inrush current
occur due to the As for the load with large inrush current (1.8A and
current leaks above) such as a lamp or motor, the opening and closing

0 50 100 150 2 250 300

when the sensor
is OFF.

Power source voltage (V)

Residual Voltage Characteristics

AC 24v

element can be deteriorated or be broken. In this case,
use along with a relay.

AC 100V AC 200V
= 30 = R
= = =
= > =~
o |acaav L L & 1O Toumat residual o 20 Output residual
S 111 r— 1 e - T H 8 g W voltage
s 3 1% S n o
> 2 Output residual ; S 200 L
° voltage g 3 TH
S 3 w0 S 180 V)~
60 120 v,
)
10 © 8 & AC200V
AC24V \
N | 3 i
2l oed st | | *ooad resicual | [ ]
! oad residud
Load residual It \
Lvolige, o OFF ‘ H o|Voltage Ly \\_,. oFF ololiage |y < ..
. 35 10 3050 100 300500 1,000 1 3 0 3050 100 300 1 3 10 30 50 100 300
Load current (mA) Load current (mA) Load current (MA)
The Axial Guard is packed in grease Kyodo Oil Sumitomo Lubricant Dow Corning STT
for shipment. Add the grease shown in
the right table once a year or every 100 Grease HD Low temp grease Molykote 44MA Grease | Solvest 832
trips.
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) Shock Relay

Shock Relay

Swiftly detects
equipment overload!
The Shock Relay is a current monitoring device that

quickly detects motor overload, thus protecting your
equipment from costly damage.

Features

1.

Instantly detects overcurrent

When the motor current exceeds the predetermined current value, the
relay contact signal can be output after a preset time.

For example, when a foreign object gets caught up in the conveyor, the
Shock Relay sends a signal causing an emergency stop, thus minimizing
equipment damage.

It's not a thermal relay

The purpose of the thermal relay is to protect the motor from burnout.

When the motor current continually exceeds the rated value for a certain
period of time, an abnormal signal is sent to protect the motor from burnout.
Generally, it takes a long time for operation to begin, so it is not suitable for
equipment/machine protection.

Easy to install on existing equipment

The Shock Relay is an electrical protection device.

In the case that the Shock Relay is added to existing equipment, it is not
necessary to make major modifications to the device as in the case of the
mechanical type.

Because the Shock Relay is installed inside the control panel, it can
function outdoors or in harsh environments.

. The abnormal signal is only output

under abnormal conditions

The Shock Relay sends an abnormal signal when overcurrent continues to
exceed the preset period of time.

Sometimes during normal operation conveyors will experience insignificant
short time current overloads due to reasons such as the current pulsation of
the equipment, or when packages are put on the conveyor.

By using the shock time function these small overloads will not be
recognized as overloads, therefore avoiding nuisance stoppages.

Load current
4

The operation time of
the Shock Relay is
consistently uniform

Due to load current the
thermal relay's operation

time is altered

>

>
Operation time

o |, Short
Long
Operation time | Protected object
Shock Relay Short Equipment
Thermal Relay *Long Motor

*%If the motor curre
the thermal relay

will do so slowly.

nt slightly exceeds the preset value,
will not work. Even if it does work, it

Existing equipment

Environment

Electrical

Easy fo install later

Bult inside the panel

Mechanical

Difficult to install later

Necesary envronnenl pecasions

Operation Time Chart A

100%

Starting current

Shock Relay does not act

Current value of motoi
load ratio

o
N

The preset shock time has
not been exceeded, so the

Equipment
stops

Set shock time

» <4—D»
< > <P

Set starting time  Shock time

ANN

If the current continues to exceed
the set current value and set

shock time---

»
»
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Product Applications
SC Series

Operation

1. When mixing has just started and the load is heavy, the
mixer operates at a low speed.

2. When the load becomes lighter after some time of
mixing, an output signal of 4 to 20mA is sent to a
sequencer to switch the mixing to a higher speed.

Key Points

Output of 4 to 20mA which enables actions according to
the actual load.

PR TR TEE

ED Series m_

comes with digital display

[ + Economically priced yet J

'Lifting device for illumination and screens | " 1 L * Easy {0 set parameters
saREEs Control ox
Operation sast Motor
1. Due to over-installation of the lighting system, when 1 I
the total weight of the baton exceeds the permissible I___ Pulley e A
load, the lifting device will be automatically shut down. ™
2. When the lifting device becomes overloaded during | Lo P
operation it automatically shuts down. M ceilin e Winding drum
e e -
Key Points == .
During operation the motor current is displayed digitally, fieel wire
and allowable load and stopping due to overload can be 5 t‘*’
set as a digital numeric value. alon ¥
SS Series mlim]
\ Chip Conveyor ﬂ
XI1r
Operation -

Protects the conveyor from damage when a tool gets
caught in its belt.

Key Points

The driver has been made more compact and less

expensive.

A built-in Shock Relay in the motor terminal box type
is available.

- Ideal for the hollow type reducer (for applications
where it is difficult to install a mechanical safety
device)

- Easy to change settings

- Even with large torque the SS Series retains its
compact size

SU Series mim]

R i
"II:

Operation e

Prevent the pump motor from burnout due to water shortage.

Key Points
Compact body, economical, and test function
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) Shock Relay

Series Specifications

Series name SC Series ED Series 150 Series SS Series SA Series SU Series 50 Series SM Series
TSBSCB/S06 | TSBO20ED-1, -2 TSBSS05 ~ TSBSAQ5 ~ TSBSUO05-2
Model No. ~ TSBSCB/560 | ~ Tspss0eD-1, 2| 100101192 | a0 300 | ~Tsesueo2| B0 | TSBSMO2
Digital display, | Digital display, Economical,
Communication funclion |~ economical, | Analog display,| Economical, | Economical, | self-holding | Economical, | Economical,
Features selectable self- | selectable self- | self-holding™ | self-holding | automatic reset type automatic reset | automatic reset
holding/automatic| holding/automatic type type type Under-load type type
reset type reset type Detection Type
(kw)
T e e
S B e I s [T T e R T
T I e e B T
5 S T B I L T e o e e
S | Combined 17 oo f L B NN NN ONEERNEN DRSNS ORNARE I R SR A
= | with R
e - l
NG . N e N RSN . -
Power source (V) |200/220|400/440|200/220|400/440|200/220|400/440|200/220|400/440|200/220|400/440|200/220|400/440|200/220|400/440|  200/220
Operation setfing level Ampere Ampere | Therafioof motor-raled | Ampere Ampere Ampere | The ratio of motor-rated Ampere
(A) (A) current value (%) (A) (A) (A) current value (%) (A)
Start time sefting range | 0.2~120s adjustoble | 0.2~ 10.05 adjustoble | 0.2~ 20s adjustoble | 0.2~ 30s adjustable | 0.2~ 105 adjustable No 3s (fixed) 1.5s (fixed)
Shock time setting range | 02~50sadjwsoble | 0.2~ 5.0sodjustoble | 02~ 3scdsoble | 0.3~ 10sadjusoble | 0.2~ Sscdjusoble | 0.2 ~ 30s | 0.3~ 3s adjustoble s (fixed)
. 100 ~ 120Vor | ACI00/110V or ACI00/110V or !
Operation power source | AC100 ~ 240V AC100 ~ 240V | AC100~ 240V | AC200 ~ 240V *1ACI0 ~ 250V
200 ~ 240V | AC200/220V 50/60Hz AC200/220V 50/60Hz
Condifion of output reloy offer activation gﬁlegt&bol%sgﬁﬁorlgisn gﬁleggg%sgﬁwgisn Self-holding | Self-holding | Automatic reset | Self-holding | Automatic reset | Automatic reset
Test function O O O O O O X X
Operation display LED digital display | LED digital display LED light LED light LED light LED light X x
2 e trlancs deedion ) x x x x x x x
Alarm output O X A x x X X X
DIN rail installed O O X O O O x X
Display meter Dighel meer crentvalue csly | Dige meer curetvlue disploy | Analog meter % display X X X X X
Builiin {for lorge capeil Builtn (for lorge capeiy | Builin {for| i .
CT (current transformer) | motors, exter%o Fis'y Built-in E);teergsclth molors, exter%o| C? isly l#m?ri,fxgﬁz cu?ci;ty Built-in E);teergﬁ:; tST Built-in
used fogether) P used fogether) used fogether) P
#41 Impact load detfection X X VN X X x X
3 Please consult
£ 1A input X X A X X X X
g . - TEAM
| Lower and upper limit defection O X VAN X X X X
seq | Conforms to UL/cUL standards X O X A x x X x
%5
v CE marking O O X O x X X x
c
'-% Subtropical specifications X X A X X X A
[Tk pemde | x| wax 2 [ mx | x| o 2
s Please consult
o Panel installation x6() X A X X X X
g TEAM
0| Starttime modification X X A X X X VAN
§ Shock fime modification X X VN X x X A
Automatic reset O O ZAN X O X O O

(O---Standard specs 2 ---Special MTO X ---Not available

Notes: % 1. This is the added voltage fluctuation range of use in regard to nominal voltage.

% 2. Open phase the motor lacks 1 phase.
Phase reversal the phase of the power supply to the motor becomes inverted.
Phase unbalance ‘- the phase current becomes unbalanced. The maximum value of the phase current is detected when it is greater than or

equal to 2 x the minimum value.

% 3. Even the voltage for operation is not standard, it is possible to use the standard units if the voltage fluctuation is taken into consideration
and the voltage is within the above range.

% 4. For more information, refer to page 82.

%5. CCC approval is not granted.

3% 6. Panel mounting type must be selected.
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Selecting a Shock Relay

1

. When used with human transportation
equipment or lifting devices, install a suit-
able protection device on that equipment/
device for safety purposes. Otherwise an
accident resulting in death, serious injury
or damage to equipment may occur.

. CT (current transformer)

The CT is essential for current detection (150 Series, 50
Series only). For more information about the appropriate
CT, refer to the page of each series.

. Model Selection for Special Capacity

and/or Motor Voltage.

Normally a Shock Relay can be selected by motor
capacity, but when the motor capacity and/or motor
voltage is special (a standard Shock Relay can be
used up to a maximum of 600V), select a Shock
Relay based on the rated motor current value (set
current range).

. Operation Power Source

The operation power source described in the chart
is the standard. For operation power voltages other
than the standard, the SS, SA, SC and SM Series
have flexible power supplies. The 150 Series with a
special operation power source is available as a
special MTO product.

. Output Relay Operation

The output relay operation consists of two modes:

The activation type and the reverting type when

overcurrent is detected.

In the event of a power outage, make sure to switch

off the machine as the sudden activation of the

output relay may cause an accident or equipment

damage.

1) Activation type when overcurrent is detected
The output relay is activated (contact inverts) only
when overcurrent is detected.

|Corresponding Models| ED Series, SA SeriesSM Series,
150 Series, 50 Series

2) Reverting type when overcurrent is detected

When the power source for the Shock Relay is
ON, the output relay is activated (contact inverts).
When overcurrent is detected, the output relay
reverts to its original state.

[ Corresponding Model | SS Series

SAFCON

3) Activation type/ Reverting type

It is possible to switch between these two modes.
[ Corresponding Model | SC Series
6. Self-holding and Automatic Resetting

The methods used for output relay resetting are the
self-hold and automatic resetting types.

1) Self-holding type
Even after overcurrent has stopped, the self-
holding mode continues to function. In order to
return it to normal operation, push the RESET
button or cut the operation power supply.

|Corresponding Models| SS Series, 150 Series
2) Automatic Reset Type

The output relay automatically resets after
overcurrent is gone.

|Corresponding Models| SA Series, SM Series,
50 Series

3) Self-holding Type/ Automatic Resetting Type
It is possible to switch between the above two
modes.

|Corresponding Models| ED Series, SC Series
7. Inverter Drive Applicability

1) Detection accuracy decreases but generally if it is
in within the 30 - 60Hz range, it should be
insignificant.

2)Even within the 30 - 60Hz range, when the inverter
accelerates and decelerates, and the current
increases or decreases, the Shock Relay can
sometimes cause an unnecessary trip. Slowly
accelerate and decelerate or set it so that there is
some leeway in load current within the allowable
range.

3) Connect the CT to the secondary side of the inverter,
but make sure to connect the Shock Relay operation
power source to a commercial power source (never
connect it to the secondary side of the inverter).

8. Note

When the inertia of the equipment/ machine is large or
the speed reduction ratio from the motor is large, the
Shock Relay may sometimes not work.

Conduct a trial test first before putting it into regular use.

A Refer to the manual for further details.

Outline of Special Models and Additional Specifications (Special models are available based on the 150 or 50 Series.)

Special models Outline of specifications Special unit model
Separately from the usual overload, abnormally large current is instantly detected and TSBI5TM
Impact load detection outputted. Impact load seftings can be set from 30%-300%. Impact load shock time is within
0.05s. Other functions and outline dimensions conform to product standards. TSB152M
When the secondary side of CT is 1A, it can input directly to the Shock Relay.
1A input (It's not necessary to consider motor capacity. TSB152C
Other specifications and outline dimensions ‘conform to product standards.
) . . Detects both overload and under-loads; however, because there is 1 output relay, TSB151W
Upper-lower limit defection it cannot distinguish between upper and lower limits. TSB152W
Additional specifications Outline of specifications Order symbol
Subtropical specifications | Can be used when ambient humidity is 90% RH and below. Other specifications conform to standard products. S
Supportfor obnormal voliage of control power supply | Power source voltage: AC230V, AC240V, AC115V, AC120V (please contact us for more information on other voltages) \%
Panel installation It can be mounted on the control panel surface and operated. P
] o The inre?ral mliJhiple an be extended for a maximum of 60 seconds.
Start time modification The front panel scale becomes an mt(Tgr [ multiple (x2, x3 -+-). T
Other speaﬁcclhons conform to standar producis.
) o The }_nte?rql multiple can be extended for a maximum of 60 seconds.
Shock time modification The front panel scale be?omes an integral multiple (x2, x3 -++). T2
Other specifications conform to standard products.
Automatic reset For the 150 Series only, the self-holding output relay can be changed fo automatic reset. H
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Shock Relay Sc Series

Communication function which makes central
monitoring of load in process possible

It is possible to check the condition of the Shock Relay at each process
and perform setting changes remotely by using monitoring software (PCON).

4 to 20mA output

It is possible to check /analyze the load by performing an action
adjusted to the actual load, or recording into the recorder.

Face mount (Panel type)

Panel type face mounting is available. The display portion can be
separated from main unit, and can be installed at the control box panel.

Under current detection

Either alarm output or undercurrent detection output contact can be selected.

Maintenance indicator

Set the operational time until the next maintenance, and a
notification will be given when the time is reached.

Thermal Energy (Inverse time characteristic)

Switch to electrical thermal energy to protect the motor from burnout.

CE marking

Conformed RoHS

All-in-one
type
TSBSCB06

TSBSCB34
TSBSCB60

Panel type —
TSBSCS06 + TSBSCD + TSBSCC05~30
TSBSCS34 + TSBSCD + TSBSCC05~30
TSBSCS60 + TSBSCD + TSBSCC05~30

Standard specifications

Model No All-in-one type TSBSCBO6 TSBSCB34 TSBSCB60O
: Panel type TSBSCS06 TSBSCS34 TSBSCS60
4t 0.1kW - -
_ | 200V class 2t 0.2, 0.4kW 1.5, 2.2kW —
% Number of wires pass | 1t 0.75kW 3.7, 5.5kW 7.5, 11kW
= through the CT hole 4t 0.2kW - -
400V class 2t 0.4, 0.75kW 2.2,3.7,5.5kW —
1t 1.5kW 7.5, 11kW 15,18.5, 22kW
Frequency of detect current 20 ~ 200Hz
Maximum voltage of motor circuit AC690V 50/60Hz
Operational power source 100 ~ 240VAC£10%, 50/60Hz
Overcurrent | Number of wires pass 4t 0.15 ~ 1.60A (0.01A) — ( J: Increment
e throuah the CT hFc)>|e 2t 0.30 ~ 3.20A (0.02A) 3.00 ~ 17.0A (0.1A) -
setiing 9 1t 0.60 ~ 6.40A (0.04A) 6.00 ~ 34.0A (0.2A) 10.00 ~ 60.0A [0.4A)
Start time 0 ~ 12.0s (0.2s and larger: Increment 0.1s)
- Shock time 0.2 ~ 5.0s (Increment 0.1s)
2 A [ Current detection accuracy +5% (In case of commercial power source)
2 ceuracy | Time detection accurac +5%
g Y
= Under current Trip at 0.2 ~ 5s (OFF: No action)
.2 Lock when starting up Set at 2 ~ 8 times of overcurrent setting value (OFF: No action) Trip after Start time + 0.2s when starting up.
3 Lock when operating Set at 1.5 ~ 8 times of overcurrent setting value (OFF: No action), trip at 0.2 ~ 5s.
2 Phase-reversal Trip within 0.15s, (OFF: No action)
Phase loss Trip at 0.5 ~ 5s (OFF: No action)
Imbalance Trip at 1 ~ 10s (OFF: No action) when setting at 10 ~ 50%
Alarm Output when A, F and H are set (OFF: No action)
Running hour Trip when 10 ~ 9990hr is set (OFF: No action)
Fail-safe Activated when setting ON (Conducting normally: Excited, Trip: Non-excited)
- Rated load 3A,250VAC (cos¢p = 1)
£ Minimum allowable load ™' DC24V, 4mA
= Life Activation 100,000times at rated load
E_ Contact arrangement OC:1¢,AL/UC/TO:1a
8 Reset Self-holding E-r: Manual release or reset of power source, H-r: Only manual release
| Auto-reset A-r: Auto-reset and set the return time at 0.2s ~ 20min
Analog output Analog output 4 ~20mA DC Output (OFF: No action) Allowable load resistance: 100Q and below
Communication output RS485/Modbus
Insulation resistance (Between housing-circuit) DC500V 10MQ

Dielectric strength |

Between housing-circuit

2000VAC 60Hz 1min.

voltage | Between relay contacts

1000VAC 60Hz 1min.

Use environment|

Place Indoor, no water splash
Ambient temperature — 20 ~+ 60 °C
Ambient humidity 30 ~ 85%RH (No dew condensation)
Altitude 2000m and below
Atmosphere No corrosive gas, oil-mist or dust
Vibration 5.9m/s’ and below

Power consumption

7VA and below

Approx. mass

0.3kg and below

*1:1n case inputting the output relay contact to programmable controller (PLC) directly, input through the relay for minute current, because contact failure may happen
due to minute current.
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Part name and Function

All-in-one type

Panel type

1 LED display

mm_/_ ERESC button

Hur/DN
button

El ESC button (reset)
Releases the trip or returns back to the initial setting display.
Pushing the reset button after completing parameter settings

A UP/DN button (UP/DOWN)

Switch to parameter mode and change data settings.

El SET button (set)

Confirm and register parameter setting data.

[l ESC button

e

e — .
H ur/DN

button

to return back to initial screen.

>
]
E1LED displ &
isplay %
&l @ -’ '-’ '-’. Amo ] Amo g
a Phase display LED | b Unit display LED 2 T e o 7]
65 70 75 80 85 90 5 100% 65 70 75 80 B85 90 5 100%
Phase L1 operating current Phase L2 operating current

Amp
X10
sec

L1
L2
L3

65 70 75 80 85 90| 95 100%

C_Load ratio display bar graph | d 7 segments LED display|

\Automa_tic transfer
display

sec

L2|
L3|

65 70 75 8 B85 80 95 100%

Phase L3 operating current display

. Phase display LED
Displays the phase (L1(R)—L2(S)—L3(T)) which shows the current,

@ Digital ammeter functions

changes every 2 seconds.
. Unit display LED
LED which Indicates the unit.
. Load ratio display bar graph
Can be utilized as a guide when setting OC (Overcurrent setting value).
Displays the ratio as a percentage (%); Operational load current/0OC

1)
2

While in normal operation, it is possible to change the displayed
phase, and set it. Release by pushing the ESC button.

Trip record (3 most recent) can be viewed by pushing and
holding the ESC button 5 sec. or longer. Push the UP/DN
buttons to cycle through and confirm current values (cycles L1
—-L2-L3-L1-..) . The order of the trip record appears on a bar
graph in the order of 100%, 95%, and 90% for easy confirma-
tion. Release by pushing the ESC button.

current setting value
. 7 segment LED
Displays operation current, parameter setting value, cause of trip, etc.

4 Terminal arrangement

- 0o C_’FC AUUTC/TU4~20mA CoMM Terminal symbol Function Explanation
Al A2 Operational Connect AC100 to 240V, commercial power
Al A2 95 96 98 08 + - V- DI DO_S : power SouTee SovTee
95 Common terminal Terminal 96, 98, 08 common
Applicable wire 9% b contact: No(rlrnnglc;ileo?:es,:gl\:/%rcurrenr-open
Wire: ISO 1 to 25mm?2, AWG#18 to 1475 copper wire o8 OC output a contact: Normal-open, Overcurrent-close
Strip length: 8mm (In case FS:OFF)
No. of connectable wires: Up to 2 for one terminal 08 AL/TO/UL output Alarm output/Running }}OU; output/Undercurrent
Tightening torque: 0.8 to 1.2N-m T s
Analog output Output analog current DC4 to 20mA
V-, D1,DO, S co-r;rr;nl:rr]\?(lafﬁ;n Connect when using communication function.
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&) Shock Relay

Operating mode

Overload operating mode

The Shock Relay does not respond
to motor starting current within the

The Shock Relay does not respond
to excess current (spike) if it does

The Shock Relay responds
when excess current exceeds

preset start time period. not exceed the preset shock time. the preset shock time.
= §‘ Motor rotational speed Shock _Relay .
53 \|/ AN operation (trip)
&3
ﬁ e
(0]
B Iy S N ) [ S 0 . _
x Motor load current E j
R Short period of overcurrent
£8 (not want to stop due to spike) Overload
3 .
Start time setting value Shock time setting value Shock time setting value Time
When motor starts Steady area Abnormal (Overload) area Motor stops

Light load operation (Under-load detection)

mode

Once the motor current falls below the preset level, under-load is detected and a signal is
sent to stop the motor. *For under-load detection, the output contact is set to alarm output.

s However, in case of the under-load detection, the output contact becomes choice either alarm

The Shock Relay does not respond to
short-term current degradation if it does
not exceed the preset shock time.

Current

Motor load current

output.

The Shock Relay responds when
current degradation continues for
longer than the preset shock time.

Shock Relay
operation (trip)

I \(F _____ i

. 2 | =
oo
£ [}
83 Short period of under current
£2 (not want to stopdue tospike) | | ‘Current drop
5 S - -
(@] |
Start time setting Shock time starting Shock time starting Time

When motor starts Steady area

Abnormal (Under-load) area| Motor stops

Nomenclature
Al Main unit External CT (for SC Series only)
-in-one In case current setting range is over 60A, use with TSBSCB/S06 as a set.
we | TSBSCBOG6 TSB3CTC100
» L |
‘ sC Se”eST I(_l\cjlg?(icr;rl]{:;r?rs]gtting ‘ 3 Phase CT T L Rated primary current
Shock Relay Type . 100 : T00A
B: All-in-one type g‘érrzr/lt value) Shock Relay For SC Series 500 - 200A
VRSN 300 : 300A
) ) 60 : BOA . . ]
Panel Main unit Panel unit (specal for Panel type) Cable (special for Panel type)
ve || TSBSCS06 TSBSCD TSBSCCO05
\ \ L
‘ SC SeriesT LLc:ad_current SC SeriesT ‘ SC Series gg?lg_gen?gth
Shack Relay Type e rent  Shock Relay Panel  Shock Relay Cable 19:7.0m
S: Panel type ygye) 20:2.0m
06 : 6A 30:30m
34 : 34A
60 : BOA
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Specific function of SC Series

Communication function

F
" T No.1
& ¢ - = 13 1
W ey e
i 7 1
1958 i | 197A
Maximum connection: =
o . ! —
Specifications UD.tO 247 units ) Signal converter - L _+
of RS485 Maximum total extension: RS485/USB | S S
up to 1200m (Commercially available) d

Setting value of Shock Relay

© “Remote control” — Display the current of each phase L1, L2 and L3 on the PC screen by
reading them from specified Shock Relay address.

@ “Display current change” — Plot the current value of each phase at specified
intervals. Data for the last 159 times can be displayed.

© 'Display accumulated operation time” — Can be utilized for equipment maintenance such as oil filling, filter cleaning etc.

Record of trip

. —

e T e B e B

e —
s 't tme e 8 ecu tine | Thid timefi

o - Bl -:: )
) 9‘[ —_— ¥ —-h- i | )
1) “Read-in setting values” @ | ——— e —
Read-in the setting values from a specified Shock Relay e e i |47 -
= | | = al i -

address and display them on the PC screen. ‘

2) “Writing setting values” 9[ — g | e [y
Setting values edited on the PC can be written to a | e :: — 3|

specified Shock Relay address. | 1

3) “Back up of setting values” . .
Setting values edited on the PC can be [Trip record on last 3 times|
backed up to a text file. Trip record on last 3 times of Shock Relay of designed

address is displayed on the screen monitor

©(Cause of the trouble] @ [Current value when trouble happened)
4 to 20mA analog signal @®[Phase caused trouble] @ [Setting value when trouble happened

“What is a 4 to 20mA analog signal?”

A 4 to 20 mA analog signal is a standard instrumentation signal used around the world.

Instrumentation signal:

- Voltage signal: DCOto5V,DC0Oto 10V, etc.

- Current signal: DC 4 to 20 mA, DC O to 20 mA, etc.

Current signals are less susceptible to influence from noise than voltage signals.

In addition, DC 4 to 20, when compared to DC O to 20 mA, is more precise in the event of wire disruption or breaks.
Therefore, DC 4 to 20 mA is used frequently, specifically in the case of long transmission distances (several tens of
meters) or in answer to requests for reducing noise influence..

<Example of application>
MAutomatic control of the input and viscosity
depending on the load by inputting the load
. current to the sequencer of a crusher or mixer.
[ @Figuring out the operation and loading conditions
for the‘ equipment by r_eco_rding the Ioaq current
Disnlay of the wave of a trial unit, and using it as the basis for an
Input to sequencer By Ot e e er optimal equipment design.
2 ® @ ®, @Activation of a digital and analog meter with
—_—— oo DC 4 to 20 mA signal for remote centralized
- “m{““ monitoring of pumps, etc.
. - o In the case of TSBSCB60 (Max. 60A), it is possible
RN : ; Pt : B to transmit DC O to 60 A as a DC 4 to 20 mA signal.
LA E A Eéi‘%llalyngt'é? digital %'S&lfy with analog | addition, output value correction is available due to

the scaling adjustment function of the DC 4 to
20mA output of the TSBSC Series.

= 4 to 20mA signal
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=) Shock Relay

Setup steps

ltem Operation button Operation instruction
1. Selection of parameter] ~ (_ UP/DN_ ) |Select the sefting parameter by pushing the UP/DN buttons.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e e

T Press the SET button after selecting the setting value, the blinking value indication returns to normal
4. Register of setting ( SET
and the setting value is registered.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R
D T Push the ESC button to return fo the initial indication after completing the seftings. In the case that no button
5. Initial indication ( ESC
is pushed, returns fo initial indication automatically after 50 seconds.
Parameter
Parameter
No. Menu Explanation of function
Initial Value Setting Value
0 All parameter settings are possible.
1 | Parameter lock m To lock parameter settings, input "1" for every parameter set.
1 To unlock the setting, input "1", then "0". When m is displayed, the setting is
completed.
o | Selectionof | permeymymy | 3 | Monioring 3 phose motor
phase No. 1Ph Monitoring single phase motor.
dE Operates with definite time characteristic.
Operates with inverse time characteristic and is cumulative as in the case of thermal
th characteristic.
g | Opecion | PP | | (Refer to Thermel choracterisfic chart on Poge 90 )
| Operates with inverse time characteristic. (Refer to Inverse characteristic chart on page
n %0.)
no Setting for disabling the upper limit detection.
Setting the number of motor wires that pass through the CT (1t: Ttime, 2t: 2 times, 4t: 4
1t,2t,4t times)
4 CT ratio m Type 34; only 1t and 2t, Type 60; only 1t

100,200,300 | Select when using External CT (Type 06 only)

ofF When a trip occurs, the relay turns ON (95-96: Open, 95-98: Closed).
3 Fail Safe m ***********************************************************************************************************************

Fail safe mode | After the power is turned on, the relay turns ON (95-96: Open, 95-98: Closed);

on and when a trip occurs, the relay turns OFF (95-96: Closed, 95-98: Open).
* This setting becomes effective after a power reset.
ofF
6 Re\(/:lerse Phqse @ ******************* Set fo "on" when defecting phase-reversal.
etection on

Set the current value for overcurrent. For type 34 and 60, the current value cannot be set
over 32A for inverse characteristics "th" and "In" .
@ Current setting table Unit: (A)

06 type 34 type 60 type

CT Ratio
Seffing range | Increments | Sefting range | Increments | Sefting range | Increments

1t [060~640| 004 [600~340| 02 [100~600] 04
o : .
7 | Sporoner’ | PPN | seetheright || 2 |030~320 002 [300~17.0| o1
4 [015~1.60] 001
100 [120~128] 1
200 [240~256| 1
300 [360~384] 1
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Parameter
No. Menu Explanation of function
Initial Value Setting Value
When setting the inverse characteristic "In", be aware that it operates in Cold
0 characteristic from the starting of the motor until the current becomes lower than OC
. sefting, and then operates in Hot characteristic after that.
8 Start time m **************************************************** TR RO R TS
The relay does not output within the time setting, so as to not operate when the motor
0.2~ 12.0s | starts. When inverse characteristic "In" is set, it operates in Hot characteristic after Start
time.
0.2~ 5.0s Set continuous overloading time of the overcurrent setting.
° Over current
Shock time Select the operation characteristic when inverse characteristic "th", "In" are set. (Refer to
S ! . -
C L i 1~30 Thermal and inverse characteristic charts)
Set current value when detecting undercurrent.
ofF ; - )
This cannot be set higher than the overcurrent value. Relay output for undercurrent is as
Under current
10 threshold | DNISDnlul oot follows:
See the right Alarm Alo is set to "except uc": outputs at OC terminal
ee fherg Alarm Alo is set to "uc": outputs at AL/UC/TO terminals
Under current . - .
11 . 0.2~ 5.0s Set continuous under-loading time of under-current setting.
Shock time
ofF
12 Phase loss | U=ympWaal -t Set to "on" in the case that phase loss is detected.
on
Phase loss Set operation time in the case that phase loss is defected.
13 - 0.5~ 5s L . -
time When phase loss detection is set to ofF, it does not display.
77777777 ° FF Set to 10~50% in case imbalance is detected.
14 Imbalance m
threshold 10 ~ 50% Imbalance ratio (%) = (Max.Current-Min.Current) <100
Max.Current
Imbalance Set operation time in the case that an imbalance is detected. When imbalance detection
15 . 1~10s ; - -
duration is set to ofF, this does not display.
ofF Set the ratio against overcurrent setting in the case of detecting the lock when starting.
16 | Stall threshold m s Setting range; Sc setting value xOC = 250A. This parameter is not displayed when the
2~ 8times | start fime is set fo Os.
off Set the ratio against overcurrent setting in the case of detecting the lock when running.
17 | Jam threshold - )
1.5 ~ 8 times | Sefting range; JA setting value xOC = 250A.
3 t th ting time in th f detecting the lock wh ing. When lock JA is set
18 Jam fault duration 0.2 ~ 56 Se e operating time in the case o detecting the lock when running. When lock JA is se
to ofF, it does not display.
See the right Set the current value as analog current output scale for 20mA output. Refer to page 87
19 Analog Output m 9 Current sefting chart for setting range.
range | e
ofF Set when disabling analog current output.
no Set when disabling alarm output.
A
m Set when enabling alarm output. Refer to the table on page 89.
H
20 Alert | e
to Set to trigger an output when the running hour is set.
uc Set in the case of detecting underload.
ofF
m ******************* Set the ratio against the OC current when alarm outputting.
50 ~ 100%
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Parameter

Parameter
No. Menu Explanation of function
Initial Value Setting Value
Er Self-holding after trip, back in when power is reset or ESC button is pushed.
m H-r Self-holding after trip, back in when ESC button is pushed.
21 LT e S LR LREREEEEERERERE R
Ar Automatic reset after tripping.
m 0.2s ~ 20min | Set automatic reset time
ofF There is no limit to the number of resets
22 | Reset limitation m ***********************************************************************************************************************
1 ~ Stimes Set the number of reset operations (within 30 minutes).
23 ToiuL;uUnrnlng m Display total running hours
24 | Running hour m Display operational time since inputting running hours setting time.
Running hour ofF To output the running hours, set the number of hours. The running hours will be counted
os| Pmnstou | gy | e ming b
setting 10 ~ 99990k, | from the point when the input is completed.
1~ 247 Set the communication address
o See the right | Set the communication speed 1.2, 2.4, 4.8, 9.6, 19.2, 38.4kbps
26 Communication
seftin:
9 m odd, Evn, non | Set the parity
ofF, 1 ~ 999s | Set the waiting time until an error is displayed when there is communication trouble.
In the case that the set button is pushed when this is displayed, affer 3 sec.
27 Test mode £ + Shock Time, [Eallalulafat] is shown and relay is output.
Alarm
Operational mode When exceeding alarm
When motor starts Normal operation When trips
Alo selection sefting  value
e T ——
Flicker output m
§ _"i 34]_5 1time/s § 2time/s
Hold output m ; s ;
: el ;
Trip display
Trip function Indication Contents of trip Solution

Over current

After the preset Start time period, the current exceeds the upper setting value and
continues to flow longer than the preset Shock time. Trip current is 3.6A.

Check the abnormality of machine

Phase loss

- Trip due to phase loss of R(L1) phase

Check the abnormality of machine

Phase reversal

Trip due fo phase reversal

Check phase sequence with phase
sequence meter

Stall (Lock when

When the motor starts, the current exceeds Sc setting value and continues to

Check the abnormality of machine

and continues to remain imbalanced longer than the Ubt setting time.

starting) flow longer than the preset Start time.
Lock wh h tor i ting, th t ti I ti . .
Jam (Loc  when When motor is opera ing, the curren exceeds Ja sefting value and continues Check the abnormlity of machine
operating) to flow longer than Jt setting time.
Imbalance Current of each phase becomes imbalanced larger than the Ub setting value, | Check the power source, motor and

motor wiring

Under current

After the preset Start time period, the current under-runs the lower setting
value and continues to flow longer than the preset Shock time. Trip current is

1.6A.

Check the abnormality of machine

Limitation of the
number of auto-
reset

Number of auto-resets after trip exceeds the sefting value within 30 minutes.

Check the abnormality of machine
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Inverse time characteristic charts

Thermal characteristic Inverse characteristic
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Current Current

(Multiples of current setting) (Multiples of current setting)

Number of motor wires that pass through the CT (current transformer) hole

Refer to the table below for the number of motor wires that pass through the CT.

The values in this table are just a guide for when the motor is used at load ratio of 80 to 100%.

In case that motor load ratio is low, increase the number of motor wires to pass through to improve
the setting accuracy.

In addition, in case of motors not in the table below (Small size, single phase, different voltage, etc.),
select and set an appropriate Model and number of motor wires that pass through the CT based on
the setting current values.

Shock Relay

3 phase AC 200V class motor 3 phase AC 400V class motor
KW Applicable Shock Relay Model No. t,’:;“{ggg;“{mﬂtgﬁ e kW Applicable Shock Relay Mode! No. ﬂ'?'a‘;";zzrsﬂmﬁ e
0.1 TSBSCB/S06 4 - - -
0.2 TSBSCB/S06 2 0.2 TSBSCB/S06 4
0.4 TSBSCB/S06 2 0.4 TSBSCB/S06 2
0.75 TSBSCB/S06 1 0.75 TSBSCB/S06 2
1.5 TSBSCB/S34 2 1.5 TSBSCB/S06 1
2.2 TSBSCB/S34 2 2.2 TSBSCB/S34 2
3.7 TSBSCB/S34 1 3.7 TSBSCB/S34 2
55 TSBSCB/S34 1 5.5 TSBSCB/S34 2
75 TSBSCB/S60 1 75 TSBSCB/S34 1
11 TSBSCB/S60 1 11 TSBSCB/S34 1
= - - 15 TSBSCB/S60 1
= - - 18.5 TSBSCB/S60 1
= - - 22 TSBSCB/S60 1
Note 1)  Set the parameter “CT ratio” based on the number of motor wires that pass through the CT.

2) In case that the motor kW exceeds the above table, use external CT.

Specification of External CT

Model No. TSB3CTC100 | TSB3CTC200 | TSB3CTC300

= Class Grade 3
9 Rated primary current 100A ‘ 200A | 300A
E Rated secondary current 5A
£ [ Rated burden 5VA
“ [ Rated frequency 50/60Hz

Approx. mass 0.9kg
w Applicable main unit model No. TSBSCB/S06
g Adapted | 200V class 15~18.5kW 22~37kW 45~75kW
W | motor | 400V class 30~45kW 55~90kW 110~132kW
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Wiring diagram

Basic wiring diagram

Power
supply CB MC OCR
RLD O © |
S(2) 5 O | 1 M) Motor
T O © 1
F
Single-phase motor
TR

Shock Relay MC OCR

TSBSC Series 1 m
J J Motor
|
1

Shock Relay

RUN
o5 °C g5 f&%’fj@ﬂ AN TSBSC Series
i MC

;
o—C @ TRIP

Oo—C
AL/UC Fail Safe mode
/TO :OFF (FS:off)

+
4-20mA OUTPUT
RS485 _
Communication

Note) 1. If necessary, set transformer (Tr) depending on the voltage on the Shock Relay and electromagnetic contactor (MC). Install an isolating
transformer if there is any harmonic noise generating device, such as an inverter.
2. Output relay; Normal condition: not excited, Trip condition: excited
3. Coil capacity of MC connected with output relay of Shock Relay is;
Throw: less than 200VA, Hold: less than 20VA
As a guide, in case of TSBSCBB0/TSBSCS60, set auxiliary relay, and activate auxiliary relay with output relay of the Shock Relay, and
open/close MC with the contactor of the auxiliary relay.

Communication function

Communication specification

ltem Content
Transmittance Standards RS-485
Max. transmittance distance 1200m (Depends on transmittance speed)
Transmittance system Half-duplex system Protocol: modbus
Transmittance speed 1.2k to 38.4kbps

Connection with signhal converter

1) Prepare a signal converter to use the monitoring software (PCON) of TSBSC.
2) Use twist cables and connect as follows.

COMM Terminal Signal RS485 Terminal
V- GND GND
BB e
DO Data (A) Tx-
D] DO S S Shield Shield
J:LI/ U
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Communication function
Monitoring software (PCON)

Monitoring software for PC is available.
It is possible to communicate between PC and Shock Relay through a signal converter
(RS485/USB; commercially available).

Main function

The following can be performed on the PC screen;
< setting of the parameters for the Shock Relay
<> monitoring of the changes in the motor current
<> confirmation of the trip record

Things to prepare

@ RS485/USB signal converter (commercially available)

(® USB cable (commercially available; which fits the size of slot of @)
® Twist pair cable with shield (commercially available)

@ Terminating resistor (120Q, 1/4W and larger)

® Special monitoring software “TSBSC PCON" CD-ROM

* For @ and ®, contact TEM.2

Connection method
Connect the terminal V-, D1, DO and S with the cable.
Connect the terminating resistor 120Q between terminat-
ing terminal D1 and DO.
Connect the PC and the signal converter with a USB cable.

SC Series

© Communication setting at PCON side
@ Selection of the other communication party
© Starting of the communication

Shock Relay

Setting the address of the main unit

Set the address and the communication method to each Shock Relay main unit in advance, before starting communication.

Set the following item by calling up parameter 26 communications setting.

Address (1 to 247), Communication speed (1.2 to 38.4kbps), Parity (EVEN, ODD, non), Communication loss time (off, 1 to 999s)

Setting of the special software “TSBSC PCON”

First, install the special monitoring software and signal converter software to the PC.

When the desktop icon is clicked, the software is activated, and the PCON operating display appears on screen. Set the
communication settings for the PCON side to be the same as the communication method for the Shock Relay main unit.

In addition, select the PC port number in which the USB cable is connected, as [ComPort].

Select the address of the Shock Relay of the other communication party.

@ Click the link icon to begin communication.

*In the case that communication with a PLC (sequencer) is necessary without using PC monitoring software, consult TEM.

Getting method of the monitoring software (PCON)
Consult TEM.
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Outline drawing

Panel type main unit
TSBSCS06, TSBSCS34, TSBSCS60

ALL-in-one type main unit
TSBSCB06, TSBSCB34, TSBSCB60

838 838
225 __225 3-212 18 46.5 225 225 3212 18 46.5
87 | ( 87_ |
N T= / = |\ T=
| 9 \ 9
o ¥ 2 o ¥
/ gl ™ "/ al ~
0 o)

-

| Li
\ Mounting plate

Cable (special for Panel type)

TSBSCCO05, TSBSCC10, TSBSCC15,
TSBSCC20, TSBSCC30

\
/
¢
Mounting plate
|

Panel unit (special for Panel type)
TSBSCD

FrsusainSHOCK RELAY

72
264

72

(28.1)

Dimension of hole for
installation

500%

TSBSEE05(0:5m) 1

*In case of TSBSCCO5 (0.5m specification)

External CT
TSB3CTC100, TSB3CTC200, TSB3CTC300

140
4-M4 Nut [ &
(o] (o) o] ol v
< ©
< —_—— e
86 [~ [~
2-24.5 6-M4 Bolt
O xa kCsl rest O
K K K
o
o
=10 O
150
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Shock Relay ED Series

Displays both the motor current and each setting value digitally

Economically priced
cT /

between 20 - 200Hz.

Choose between self-holdi

CE marking

UL - cUL certification

Standard Specifications

CT included in one compact unit (current transformer)
Works with invert

Current can be precisely detected when inverter is operating

d

CT all-in-one model

TSB020ED-1 TSB220ED-1
TSB020ED-2 TSB220ED-2
TSBO75ED-1 TSB550ED-1
TSBO75ED-2 TSB550ED-2

Modsl Control power supply voltage 100~120V TSBO20ED-1 TSBO75ED-1 TSB220ED-1 TSB550ED-1

Control power supply voltage 200~240V TSBO20ED-2 TSBO75ED-2 TSB220ED-2 TSB550ED-2
200V No. of wires that pass through T2 0.1kw 0.4kw 1.5kW 3.7kwW -
Applicable| class | the CThole, DIP swich®™*™ |1 0.2kw 0.75kW 2.2kW 5.5kW B
:g: m‘.;.'?“ 400V No. of wires that pass through| T2 0.1, 0.2kw - 2.2,37kW 7.5kW 5
= class | the CThole, P swich™*” | 71 0.4,0.75kW 1.5kw 5.5kW 11kw 38
Frequency of motor current 20~200Hz <

Maximum motor circuit voltage AC600V 50/60Hz

Operating power supply

1

100~120VAC=£10%, 50/60Hz

2

200~240VAC£10%, 50/60Hz

. No. of wires that T2 0.20~1.20A 1.20~3.20A 3.00~10.0A 6.00~26.0A
- Current sefting pass through (0.01A increments) (0.02A increments) (0.1A increments) (0.2A increments)
58 e the CT hoI:, . 0.40~2.40A 1.80~5.80A 4.00~14.0A 9.00~34.0A
E 60 Difisyritc (0.02A increments) (0.04A increments) (0.TA increments) (0.25A increments)*2
5 Start time*3 0.2~10.0s (0.2s increments)
.‘g Shock time*3 0.2~5.0s (0.2s increments)
g S Current detection accuracy +5% +1 digit or less (except, when combined with the inverter, 210% +1 digit or less)
<§ Temporal accuracy +5% +1 digit or less
Locked rofor start It will trip if the set current value exceeds 200% when starting, after the set start time +0.2s has elapsed
Rated load 3A, 250VAC (cos¢=1)
. Minimum allowable load DC24V, 4mA
- Life span 100,000 times at rated load
"‘é_ Contact constitution Talb
8 Operation Energization/normal operation: no excitation; at the time of trip: excitation
- Trip resef, A After resetting to normal current value, it takes 1s to automatically reset
DIP switch M Can be manually reset by pressing the "RESET" button
% Between case and circuit DC500V, 10MQ
i éa Befween case and circuit 2000VAC 60Hz: 1 minute
g8 Relay contact electrodes 1000VAC 60Hz: 1 minute
E Location Indoors, where it will not get wet
g Ambient temperature —20~+50°C
j Ambient humidity 30~85%RH (no condensation)
2 Altitude 2000m or less
Power consumption 2.0W or less
Mass 0.25kg or less

% 1. The applicable motors are just a rough indication for reference. Make your selection based upon actual electrical current value.

Select by electrical current value for single-phase motors as well.

%2. Set values 10A and higher are displayed as described on the right due to a maximum number of display digits. 10.0A—10.2A—+10.5A—10.7A—11.0A
%3. A %=1 digit error can occur with the current and the set time in the range indicated.

% 4. Be sure to make one turn when selecting T1 and two turns when selecting T2.
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Part Names and Functions

- ~

CT

LED display Q ‘ Q of ~%
A DIP switch

SHOCK RELAY A
(selector switch)

START TIME 3 g‘@ggg% .
set S TEST button

;{@ @ 2%@ TEST
_JCURRENJ_USTART e SHOCRTIME e E C H EC K/R ES ET
00980

T

il CURRENT
set

SHOCK TIME

Bl Current Setting (CURRENT)

Sets current at the value at which trip occurs.

Start Time Setting (START TIME)

Sets start time (start compensating time). When the motor starts, there is a possibility that the motor
current will exceed the set current value, but during the start time period it will not trip.

Shock Time Setting (SHOCK TIME)

Sets shock time (output delay time). When the motor current exceeds the set current value the count
begins, and when shock time has elapsed, it will trip.

A DIP Switch (selector switch)

Setting Purpose || [ m
No. of motor leads that Current value set . .
pass through the CT T1/T2| range selection T1 No. of passes through the CT:1 T2 No. of passes through the CT:2
Trip reset Output relay It automatically returns from the trip state Trip state is maintained until the check/
A/M reset selection | A tlesl;oev%qc%g %ﬁﬁ;ﬁggg?ﬁxgl\l’gﬁe&tums M | reset button is pressed. It then resets.

[E TEST Button (TEST)

When the LED displays current value, pressing the TEST button will carry out an operation test.

[E CHECK/RESET Button (CHECK/RESET)
[During normal operation]
By pressing the CHECK/RESET button when the LED displays current value, it switches to the setting

screen.
[During trip]
When the CHECK/RESET button is pressed, trip is cleared and the display switches to the current value.

[During set-up]
When the LED display is at the setting screen, pressing the CHECK/RESET button will switch between

the current, start time, and shock time settings, in this order.

LED Display

Current value and set current are displayed Start time and shock time set up are displayed
when (A) is indicated on the display screen when (s) is indicated on the display screen
(to the left of the A). (A = ampere) (to the left of the s). (s = second)
’ 2 = s B ’
| 000'M 488} o 06.
Current value Current set up Start time set up Shock time set up
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Shock Relay

The ED Series has the following features,

which the Meter Relay (analog type) does not include:

[l Start time (starting compensation) function

M Shock time (output delay) function

B Compact design, includes CT

B Works with inverter driving —-—

M Choose between self-holding output relay ._ e ¥

E

L
e nsw wal

and automatic resetting

B Includes test function ED Series Meter Relay (analog type)
M Detection of locked rotor start

Operation Mode

Start time: within a set Shock time: The Shock Shock time: When excess
time, the Shock Relay does not Relay does not respond to current goes beyond the preset
respond to motor starting excess current if it does not time the Shock Relay responds.
current exceed the preset shock time.
A
— Shock Relay
Rotation Motor rotation speed \____ operation (trip)
speed
/current (‘
set 7 |/ N~ ~— ~— ~— /- B T
current =
value °©
Motor load current 5
Short period of Overload 8
current surge — &
Set start time value Set shock time value Set shock time value Time
Start-up Steady area Overload area Stoppage
Dimensional outline drawing Basic diagram
56 62.2 cB MC OCR

RILDG O y
10 s(L20 O 4d ! Motor
| TG O 37

£
Ti[Jm] T2
R

T

n
u Pﬁ '-| Shock Relay
ikilﬂﬂsll—si ED Series

63

60.2

Shock Rel
2-¢ 4.5 or M4 tap holes EDogeri:say

4 ¢ TRIP
Installation hole

Model No.

TSBO20ED—1

SHOCK RELAY j L Control power supply voltage
1---AC100V~120V 2---AC200V~240V

ED Series

Maximum applicable

motor capacity (200V class)
020---0.2kW 075---0.75kW
220---2.2kW 550---5.5kW




Shock Relay 150 Series

1. Analog meter
2. Self-holding type

3. Special MTO models and additional specifications are available

TSB151 TSB[___JAT

TSB152
TSBCOM
Standard Specifications
. b TSB151-COM TSB152, TSB[_JAT*2
Function !
Motor 200V class 0.2~3.7kw*1 5.5~90kw
400V class 0.2~3.7kw 5.5~90kwW
5 Ambient temperature —10°C~50°C
E Relative humidity 45~85% RH; there is no condensation
©1 Work environment Vibration Less than 5.9m/s2
Height Less than 1000m
Ambient atmosphere No corrosive gas, dust
Main unit model TSB151 TSB152
Load current (current range)*4 30~130% (100%=>5mA) 30~130% (100%=>5A)
Current accuracy setting £10% (full-scale)
Time sefting range Startfime™4 0.220s
Shock time*4 0.2~3s
Control power supply voltage AC100/110V or AC200/220V 50/60Hz +10%
Max. motor circuit voltage AC600V, 50/60Hz
Current detecting system 1 phase CT system
Self-holding Self-holding available
;é) Normal state Output relay deenergization
= Output relay Abnormal case Output relay energization
g Contact rating 1c contact, AC250V 0.2A (inductive load cos¢=0.4)
Minimum applicable load*3 DC24V, 4mA
Output relay lfe-span Mechanical 10,000,000 times
Electric 100,000 times
Test function Included
Gap between circuit and housing AC1500V, 60Hz, 1 minute (power supply circuit and contact circuit)
Withstand voltage Contact gap AC700V, 60Hz, 1 minute
Circuit gap AC1500V, 60Hz, 1 minute (power supply circuit and contact circuit)
Mass 1.0kg ‘ 1.2kg
Consumed power 1.2VA
External accessory CT model TSB COM TSB[_ ] AT([___]-Rated input current value)
5 Roted input current 0.75A, 1.5A, 1.75A, 2.0A, 2.5A, 3.3A, 4.0A, 100A, 120A, 150A,
o 5.3A,7.0A, 9.0A, 10.0A, 16.0A 200A, 250A, 300A
_;!_E: Rated output current 5mA 5A
- Rated load 0.5VA 5VA
Mass 0.5kg 0.6kg

Notes: *1. If the TSBCOM-A (small capacity type CT) is used, it is possible to use a less than 0.1kW motor.
2. TSB152 and TSB [_] AT (CT) have different model numbers.
% 3. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.
As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
%4. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
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Part Names and Functions
% Display Meter

The meter displays the percentage of the motor rated
current vs. the motor current in operation. (The rated
current here is based upon the Motor Rated Current CT
selection table on page 100,

LOAD CURRENT volume

Can be set to stop the motor at the desired level when
overload occurs. When the motor current exceeds the preset
CURRENT value (at the same time, overload time continues
to exceed the preset SHOCK TIME), the Shock Relay
activates and stops the motor.

% Adjust Volume

If the input from CT is bmA (TSB151) or 5A (TSB152), the
meter can be modified in the 95~ 130% range. Also, after
adjusting the % adjuster, the meter scale indicator and load
current set scale are the same.

START TIME volume

When the motor starts there is a possibility that the motor
current will exceed the set current value.

To prevent the Shock Relay from tripping due to the spike in
start current, start time is set a little bit longer than the
period of motor start up to ignore the spike.

SAFCON

% Display meter

Terminal Power

l Indicator lamp

Load current setting

of motor rated current.

Setting range is 30~130%

% Volume adjuster

Shock time setting

0.2~3s range

Start time setting
0.2~20s range

Terminal
The terminal is located on the upper portion of the Shock
Relay, making wiring easy.

POWER indicator
The POWER indicator lights when Shock Relay is turned on.

Activation (SHOCK) indicator
The activation (SHOCK) indicator lights when the Shock Relay operates.

TEST button
Shock Relay operation can be tested stand-alone or during motor operation.

When testing the Shock Relay, continue to press and hold the TEST button
longer than the set START TIME or SHOCK TIME, whichever is longer.

RESET button
After the Shock Relay activates, the RESET button is used to cancel the self-
holding of the output contact.

SHOCK TIME volume

Shock time is the amount of time set until the Shock Relay will activate when
overload occurs. Within the set time, the Shock Relay will not activate, even if it is
overloaded.

Shock Relay

Operating mode Foatng - i come
speed; 8 Motor rotation speed
M Overload operating mode current A4 Shock Relay operation (trip)
loadcurrent | — . — X . — . — — . . - Y (. )\ - ——-
setting Motor load current j J
Momentary overload Overload
< >
>
Time
Start time Shock time Shock time
q » ¢ >
Steady area Overload area Stop
< <
A
Rotating "
speed; Starting current Motor rotation speed /'\ /
M Light-load operating mode current Shock Relay operation (trip)
TSB151W, 152W
(Lower/upper limit detector
specifications)
Note: Because there is only one output relay, it Lowerlimit | ./ | . _ _ Motorloadcurent '\ [l ) A/ N
is not possible to distinguish between '3 ‘;‘;ﬁﬁ:‘;
overload operation and light-load Momentary under-load ¢ ndertoad
operation.
>
Time
Start time Shock time Shock time
< >
Steady area ‘Under-load area Stop
< <
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') Shock Relay

Outline dimensions

Main unit TSB151/TSB152

CT (current transformer)

Bl Common CT TSB151
TSB COM/TSB COM-A

Bl Through hole CT TsB152
TSB [ JAT

The hatching mounting bracket's mounting location can be changed
90 degrees, so match up the holes when you change it.

Model No.
Hl Motor for 3.7kW and less

Additional specifications:
TSB151

S.V.P, T1, T2, H

L 150 Series Standard type CT
(current transformer)
~151 COM:---for 0.2~3.7kW
Speclalmodel] | ooy a-.ofor 0.1kW
~151M and less
Shock Relay 151W
Hl Motor for more than 5.5kW
TSB152( —swums

spemﬂca‘uons

L 150 Series
V
..152 P
T
~152M T2
Shock Relay 152C H
152W

| Through hole CT |

TSB__ AT
CT size

Note: Use the main unit
and CT as a set.

Standard model and special model additional specifications chart

Additional specifications | - Subtropical spec. Sg';:fg!a"n?ﬁflégﬁgk Panel mounting  {Start fime modification|Shock time modification|  Auto-reset
Model S v P Tl T2 H
Standard 151/152 ©) © © @) O O
Impactload detection | 151M/152M ©) ©) ©) ©) ©) ©)
ks cxoi vy 152C © © © o o o
Upper/|°wer 151W O O O @] O O
[imit detection 152W O O O O O O
Notes: 1. Refer to page 82 for detailed specifications O : Multiple specifications
2. For additional specifications V, specify operation power source available

3. For additional specifications T1 and T2, indicate the start time and shock time modification time.
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CT (current transformer)

Il Common CT: for motors up to and including 3.7kw

- TSB COM (standard type) can be used with 0.2 ~ 3.7kW
motors.

- TSB COM-A (small capacity type) can be used with motors
up to and including O.TkW.

l TSB COM (standard type)

Motors Power supply: AC200/ 220V Power supply: AC400/ 440V

(kw) Motor rated| Connecting terminal |Motor rated| Connecting terminal
current (A) | Motor side| shock Relay side | current (A) |Motor side | shock Relay side.

0.2 1.75 K-L. k4 0.75 K-L. 04
0.4 2.5 K-L. k4 1.5 K-L. b4
0.75 4.0 K-L. k4 2.0 Li-L 64
1.5 7.0 K-Li k4 3.3 Li-L k4
2.2 10.0 K-Li k4 5.3 Li-L» kb
3.7 16.0 K-Li kb 9.0 K-Li 04

Note: Common type CT, motor side L1-L2; Shock Relay side #1-2 combination,
1A output CT can be combined.

l TSB COM-A (small capacity type)

Motor rated| Connecting terminal

current (A) | Motor side Re?gy?csli(de I Motor side
0.15 K-L k4 I-Ij T (l )
0.25 K-Lo k4 - A "
0.4 K-L k4
0.6 K-Li k4 L | B R
10 | KL | k& ORONS
1.6 K-l k4 Shock Relay sideT I

Note: Select by current value

B Through-type CT for motors 5.5kW and above

SAFCON

Basic connection diagram

CB MC  OCR
F'owero o I
SOUTCeO C I I
o o { ‘g

O
Shock Relay

150 Series

Notes:

1.1f the voltage of the main circuit exceeds 250VAC, install a step-down
transformer Tr. As well, do not improperly wire the power source wires

(AC100V or AC200V).

2.1f the CT's secondary side is left open while the primary side is energized,
it will cause damage to the CT. When the Shock Relay is not connected,

short-circuit the CT's secondary side.

3. Coil capacity of the electromagnetic contactor MC which TSB150 output
contact opens and closes should be less than 200VA when throwing, and

less than 20VA when holding..

Special models and
additional specifications

Shock Relay

- Select a CT size applicable to motor capacity.

B TSB151P, TSB152P (panel mounted type)

Motor Power supply: AC200/ 220V | Power supply: AC400/ 440V outline dimensions
(kw)  [Motor et T size I Molor o) T sz | R —
5.5 25 | 100AT | 4 14| 100AT | 7 O e v f
7.5 30 120AT 4 20 100AT 5 : o |
11 50 100AT 2 25 100AT 4 ] | +
15 60 | 120AT | 2 30 | 120AT | 4 | =] = | | o
19 75 150AT 2 37 150AT 4 & i |
22 100 100AT 1 50 100AT 2 N { _I
30 | 120 | 120AT | 1 60 | 120AT | 2 Ll LL.0 | .
37 150 150AT 1 75 150AT 2 — |
45 170 | 200AT 1 85 | 100AT 1 easor
55 200 | 200AT 1 100 | 100AT 1 F g - . i
75 250 250AT 1 130 150AT 1 L — " 5|
90 300 | 300AT 1 150 | 150AT 1 1 3 b ;
In the case the single-phase motor or motor capacity is r
not on the selection chart, use the following calculation to 4 5
make your selection:
B i ! E E——) |
CT size 2 motor rated current x number T Fuoer installation
of wire(s) passing through the CT hole e

Shock Relay side
T R

Power
source

R

(Example: Wires pass through
the CT hole twice)

Hl Notes on CT (current transformer) selection
The load current meter of the Shock Relay shows 100% at the time of the motor
rated current value in the chart.
When the actual motor rated current value is not on the chart, use a CT on which the
load current meter shows an 80 ~ 100% range when rated current flows.



Shock Relay SS Series

Output relay self-holding type
Output relay return type when detecting over-current (fail-safe)

Economically priced
Broad current setting range
High repeating accuracy

Includes TEST/ RESET buttons
All-in-one unit with CT (current transformer)
Special model for the conformance to UL/cUL standards

CE marking
DIN rail (35mm) mountable

Can be used with a single-phase motor

All-in-one unit with CT
CT

TSBSS05
TSBSS30
TSBSS60

Externally mounted CT type

External CT
(current transformer)

TSBSS100 (TSBSS05+TSB2CT100)
TSBSS200 (TSBSS05+TSB2CT200)
TSBSS300 (TSBSS05-+TSB2CT300)

Standard Specifications

ltems Model No. TSBSS05 TSBSS30 TSBSS60 TSBSS100 TSBSS200 TSBSS300
Load current (current seffing range)3 0.5~5A 3~30A 5~60A 10~100A 20~200A 30~300A
App|icab|q 200V class 0.1~0.75kW 1.5~5.5kW 7.5~11kw 15~18.5kW 22~37kW 45~75kW
motor capacity 400V class 0.2~2.2kW 3.7~11kwW 15~22kW 30~45kwW 55~90kW 110~132kW
= Ambient temperature —20°C~40C
2 Work Ambient humidity 45~85%RH; no condensation
5| environment Vibration Less than 5.9m/s2
O Altitude Less than 2000m
Ambient atmosphere No corrosive gas, dust
Unit model No. TSBSS05 TSBSS30 | TSBSS60 \ TSBSS05 \ TSBSS05 \ TSBSS05
Current seffing accuracy +10% (full scale)
Set time Start time*3 #40.2~30s
jange Shock time™3 #50.2~10s

Control power supply voltage (LT - L2)

AC100~240V, 50/60Hz

Maximum motor circuit voltage

AC600V, 50/60Hz

Current detection system

Two-phase CT system

Self-holding Includes self-holding
Normal state At start up there is a 0.5s delay, then the output relay excites
Output relay Abnormal case When it frips or the power is shut off, the output relay is not excited
#1 Contact capacity 1c contact, AC240V 3A (in the case of a resistance load)
= Minimum applicable load™2 DC10V, 10mA
2 Reset method Press the RESET button or cut the operation power
'S | Output relay Mechanical 10,000,000 times
= |iF;-span Electrical 100,000 times

Test functions

Internal circuit and output relay operation check

Between the circuit and case

AC2000V, 60Hz, T minute (power supply circuit and contact circuit)

\'Y,ghigagd Between contacts AC1000V, 60Hz, 1 minute
9 Between circuit AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
Gross mass 0.2kg (not including external CT)
P When AC110V 2.7VA (0.35W)
consumption When AC200V 11.0VA (1.2W)
DIN rail mounting O X
UL-cUL 6 X X
CE O X
— External CT Model No. Not needed TSB2CT100 TSB2CT200 TSB2CT300
L Rated primary current — 100A 200A 300A
g Rated secondary current — 5A
£ Rated load — 5VA
- Mass — 0.5kg
Notes

: %1. During normal operation the output relay is ON, and when the Shock Relay operates it is OFF (refer to page 82).

% 2. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.
As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
% 3. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
% 4. Although the minimum value on the display is 5s, values smaller than 5s can be set with the dial.
% 5. Although the minimum value on the display is 1s, values smaller than 1s can be set with the dial.

% 6. Special model is available for the conformance to cUL standards.
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SAFCON

Part Names and Functions
LOAD CURRENT volume (A) 0C lamp

Loqd current can be set to stop the motor at the When the motor curTent exceeds

desired level when overload occurs. When the motor | preset current value, the lamp fiickers.

current exceeds the preset CURRENT value (at the | When shock time exceeds the preset
. R . time, the lamp lights.

same time, overload time continues to exceed the

preset SHOCK TIME), the Shock Relay activates and

CT (current transformer)

Shock time

MON lam :

stops the motor. The lamp | ghpt)s duine (Setting range of 0.2-10s)
normal monitoring conditions.

START TIME volume (s) When the shock e

When the motor starts there is a possibility that the |exceeds the preset time,
motor current will exceed the set current value. To |the lamp tumns off.

prevent the Shock Relay from tripping due to the
spike in start current, start time is set a little bit

longer than the period of motor start up to ignore the
spike. Start time

(Setting range of 0.2-30s)
TEST button
Shock Relay operation can be tested stand-alone or
during motor operation.
(When testing the Shock Relay, continue to press
and hold the TEST button longer than the set
START TIME or SHOCK TIME, whichever is
longer.)

RESET button
After the Shock Relay activates, the RESET button is
used to cancel the self-holding of the output contact.

SHOCK TIME volume (s)

Shock time is the amount of time set until the Shock
Relay will activate when overload occurs. Within the
set time, the Shock Relay will not activate, even if it
is overloaded.

Load current

Shock Relay

Operational Mode

Rotation speed/A
current Starting current .
Motor rotation speed Shock Relay
A4 N | operation (trip)
Setload | . — . X% . — — . . ... D __F _______ —\ - — .
current value Motor load current j J
Momentary
overload P Overload I
’ l L
»
. Ll
Start time Shock time Shock time Time
Set value Setvalue Set value
al L L L
Overload
P Steady area b2l Stop

Output relay

_.I_ESS
|

Power source
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) Shock Relay

Outline dimensions

4.5

CT unit TSBSS05/TSBSS30/TSBSS60

64.5

Mounting bracket

51.1

[Dlll

l

O

ON®

POeO®
S

™~ N.P

55.7

Mounti TSBBSS 100/ : 7
ounting bracket i
(attachment) TSBSS200/ 1
d TSBSS300 aluisialy |
4 mlIEERSTE =] : f
| [

: Wmn; screw
G for te I
over for terminals S

Mass: 0.2kg

CT externally mounted type

The external CT
(current transformer) is wired before delivery.

244 panel mounting hole dimension

50
106 27 55
12

T |(Mounting hole machining
measurements) Mass: 0.7kg

Basic connection diagram

O=—1

(2]
=

CB

E

use

=13

MC

®

B#
—

Iss)

H S
& Short

Motor

SINERIS)

D) circulation
TSBS

[2];

OFF
é (RESET)

CB : Circuit breaker

MC : Magnetic contactor
ON : Start switch

OFF : Stop switch

Fuse : Fuse

Tr @ Transformer

Notes:

1. Set the transformer depending on the
voltage of the Shock Relay and MC. Set
the insulation transformer if there is a
high-harmonic noise generator such as an
inverter.

2. When it's running normally, the contact
points 95-98 of the TSBSS are "closed"
(95-96 is "open"), and when tripping,
95-98 are "open" (95-96 is "closed"). Coil
capacity of the electromagnetic contactor
MC which output contact opens and
closes should be less than 200VA when
throwing, and less than 20VA when
holding.

3. Pass two wires out of three phases of the
motor through the Shock Relay's CT in
the same direction.

Single-phase motor reference
schematic for when using the motor

R S
Lo
)——jos
Fuse
MC

Ea

OFF
é (RESET)

B%

Motor

Short

D circulation

Notes:

1. Set the transformer depending on the
voltage of the Shock Relay and MC. Set
the insulation transformer if there is a high-
harmonic noise generator such as an
inverter.

2. When it's running normally, the contact
points 95-98 of the TSBSS are "closed"
(95-96 are "open"), and when tripping,
95-98 are "open" (95-96 are "closed").
Coil capacity of the electromagnetic
contactor MC which output contact opens
and closes should be less than 200VA
when throwing, and less than 20VA when
holding.

3. Pass one phase through the Shock Relay's
CT in the same direction.

As for the split-phase start and capacitor run
motor, connect CT to the main coil side.
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Notes on usage

1. During normal operation, the output relay is
excited (ON). When overload is detected and the
Shock Relay activates or the power supply is
cut, the output relay is de-excited (OFF).

2. Pass the motor wire(s) through the CT hole the

number of times referenced in the chart
below. In order to increase the current setting
accuracy, the number of wires that pass
through the CT hole is 2 times or more for small
motor currents.

When the motor load factor is low, increase the
number of wires that pass through the CT hole
as necessary.

Furthermore, when the number of the wires that
pass through the CT hole is more than 2, it is
necessary to convert the current scale value of
current volume.

(Ex.) When a wire passes two times through the
CT, the value on the current scale should be at
half value.

AC200V class motor AC400V class motor
Capacity| Shock Relay |, M-t | Capacity| Shock Relay |, Moot vires
(kW) | Model No. || (W) | Model No. |“Herie
0.1 TSBSS05 4 — — —
0.2 TSBSS05 3 0.2 TSBSS05 4
0.4 TSBSS05 2 0.4 TSBSS05 3
0.75 TSBSS05 1 0.75 TSBSS05 2
1.5 TSBSS30 3 1.5 TSBSS05 1
2.2 TSBSS30 2 2.2 TSBSS05 1
3.7 TSBSS30 1 3.7 TSBSS30 3
55 TSBSS30 1 55 TSBSS30 2
7.5 TSBSS60 1 7.5 TSBSS30 1
11 TSBSS60 1 11 TSBSS30 1
— — — 15 TSBSS60 1
— — — 18.5 TSBSS60 1
— — — 22 TSBSS60 1

3. Because products conforming to CE markings
have been electro-magnetically tested for
compatibility based on industrial environmental
standards, they are not for household,
commercial or light industrial use.

Model No.
CT Unit Type - External Mounted CT Type

TSBSSO5

L Load current
(maximum current
setting)

—— SS Series
—— Shock Relay

05---6A

30---30A

60---60A
100---TO0A
200---200A
300:---300A




Shock Relay SA Series

__Features ________ BEFUIIG,

Output relay automatic return type CT /

. . (current transformer)
Output relay activating type when detecting over-current
Economically priced

TSBSA05
TSBSA10

Accurate current setting $§S§2§8
High repeatability

Test function Externally mounted CT type
All-in-one unit with CT (current transformer)
Can be mounted on a DIN rail (35mm) External CT

Can be used with a single-phase motor (current transformer)
TSBSA100 (TSBSA05+TSB2CT100)
TSBSA200 (TSBSA05+TSB2CT200) \

TSBSA300 (TSBSA05+TSB2CT300)

Standard specifications
Function Model TSBSA05 TSBSA10 TSBSA30 TSBSA40 TSBSA100 TSBSA200 TSBSA300
Load current (current setting range)*3 0.5~5A 1~10A 3~30A 5~60A 10~100A 20~200A 30~300A
Moor 200V class 0.1~075kW | 1.5~22kW | 37~55W | 75~11kw | 15~185kwW | 22~37kw | 45~75kw [
- capacity 400V class 0.2~2.2kW 3.7kw 5.5~11kw 15~22kwW 30~45kW 55~90kw 110~132kW %
2 Ambient temperature —20°C~60°C 5
§ ) Ambient humidity 45~85%RH: no condensation §
env\i/r\(/)c:mrment Vibration Less than 5.9m/s2 @
Altitude Less than 2000m
Atmosphere No corrosive gas or dust
Unit model TSBSAO05 TSBSAT0 TSBSA30 ‘ TSBSA60 ‘ TSBSAO05 TSBSAO05 TSBSA05
Current sefting accuracy +10% (full-scale)
Time sefting Start time*3 *40.2~10s
range Shock time*3 #50.2~5s
Operation power source (A1 —A2) AC100~240V, 50/60Hz
Maximum motor circuit voltage AC600V, 50/60Hz
Current detection system 2 phase CT system
Self-holding No self-holding (automatically returns after 1s)
E Normal state Output relay is not excited
£ OU'P;’;] relay Abnormal case Output relay is excited
= Contact capacity 0.2A AC250V cos ¢ =0.4
Minimum applicable load*2 DC10V, 10mA
Oq}guf relay Mechanical 10,000,000 times
life spon Electrical 100,000 times
Test functions Internal circuit and output relay operation verification
Withstand | Befween the circuit and case AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
voltoge Between contacts AC 1000V, 60Hz, 1 minute
Between circuits AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
Mass 0.2kg (excluding external CT)
Power When AC110V 2.7VA (0.35W)
consumption When AC200V 11.0VA (1.2W)
DIN rail mounting O X
External CT Model No. Not needed TSB2CT100 TSB2CT200 TSB2CT300
'E) Rated primary current — 100A 200A 300A
2 Rated secondary current — 5A
)
X Rated load — 5VA
Mass — 0.5kg
Notes: 1. The operation of the TSBSA Series is the complete opposite of the TSBSS Series.

%2. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.

As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
% 3. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
%4, Although the minimum value on the display is 1s, values smaller than 1s can be set with the dial.
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¥} Shock Relay

Part Names and Functions

LOAD CURRENT setting

Load current can be set to stop the motor at the
desired level when overload occurs. When the
motor current exceeds the preset CURRENT value
(at the same time, overload time continues to
exceed the preset SHOCK TIME), the Shock Relay
activates and stops the motor.

START TIME setting

When the motor starts there is a possibility that the
motor current will exceed the set current value. To
prevent the Shock Relay from tripping due to the spike
in start current, start time is set a little bit longer than
the period of motor start up to ignore the spike.

TEST function

Shock Relay operation can be tested stand-alone or
during motor operation.

(When testing the Shock Relay, continue to press and
hold the TEST button longer than the set START
TIME or SHOCK TIME, whichever is longer.)

SHOCK TIME setting

Shock time is the amount of time set until the
Shock Relay will activate when overload occurs.
Within the set time, the Shock Relay will not

OC lamp

When the motor current exceeds
preset current value, the lamp flickers.
When shock time exceeds the preset
time, the lamp lights.

CT (current transformer)

_ Shock time

MON lamp

The lamp lights during
normal monitoring conditions.
When the shock time
exceeds the preset time,
the lamp tumns off.

Start time
(Setting range of 0.2-30s)

Load current

activate, even if it is overloaded.

Operational Mode

Rotational A

Motor rotational speed
speed-

current

Shock Relay operation (trip)

Load current |- —— -t —————————— e -1
) )
Motor load current Overload
P
Momentary overload
b e
|
Time
Start time Shock time Shock time
¢
Start up Steady area Overload area Stop
Pt

Output relay

—

Outline dimensions

CT unit type TSBSAO5/TSBSA10/TSBSA30/TSBSAGO

CT external mounting type

72

Mass: 0.2kg

Mounting bracket TSBSA100/ & i
o _— s (accessory) TSBSA200/ )
i lounting bracket 13 TSBSABOO |
= ”sﬁw‘ n EI g
E © o © \( i : f
ool " ’ ° e © |
"Neeecoa® | | € 3/{7 “
E i A o N

Installation hole size

The ext LCT f——
Jrent trer Mass: 0.7kg

(current transformer) is wired before shipment.
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SAFCON

Basic connection diagram

R S T CB : Circuit breaker
! ! ! MC : Magnetic contactor
HHCB _Tr. ON : Start switch
~— I B OFF : Stop switch
Fuse \ § % ‘ Fuse: Fuse
| \ Tr : Step-down transformer/ Insulation transformer
L
ON
L
LY(o] I -
F 1
\
[ T ] 10
| O Notes:
| 1. Set the transformer depending on the voltage of the Shock Relay and MC.
ey 4 —— _ _ J— Set the insulation transformer if there is a high-harmonic noise generator
such as an inverter.
] 2. The TSBSA contact output 95-98 is "open" during normal state (95-96 is
™ | "closed"), when tripping 95-98 is "closed" (95-96 is "open").
Coil capacity of the electromagnetic contactor MC which output contact
Shock Relay opens and closes should be less than 200VA when throwing, and less than
M SA Series 20VA when holding.

3. Two wires out of three phases of the motor are passed through the Shock
Relay's CT in the same direction.

Single-phase reference connection diagram

Notes:
1. Set the transformer depending on the MOdel NO.

voltage of the Shock Relay and MC.

R S
!: !) 8 Set the insulation transformer if there is a TSBS Ao 5

Shock Relay

high—harmonic noise generator such as an T
Fuse inverter.
2. T:;err,,sgiﬁ] ;Z’:fnfélo;;ﬂ:t (gg:gg :z Load current  Maximum preset current value
"closed"), when tripping 95-98 is "closed" SA Series ?S?SA
(95-96 is "open"). Coil capacity of the
electromagnetic contactor MC which Shock Relay 30---30A
output contact opens and closes should 60---60A
be less than 200VA when throwing, and 100---100A
less than 20VA when holding. 200---200A
300---300A
3. 1 phase of the motor is passed through
the Shock Relay's CT in the same
Shock Relay direction.
SA Series For when the split-phase or condensor
start, connect the CT to the phase of the
main coil side.
Number of wire(s) that pass through the CT hole
Depending on motor capacity, use the chart on the AC200V class motor AC400V class motor
right to select the applicable Shock Relay model and Capacity | Shock Relay  [No: oLwiresh :h;: Capacity | Shock Relay  [No: oLwiresh rhhar
number of wire(s) to pass through the CT hole. (kw) Model No. P"“C'T'ﬁgﬂ g (kw) Model No. P"“C'Trﬁ:‘,ﬁ g
In order that increase the current setting accuracy, 01 TSBSAO5 4 — — —
Fh; n.umber of w1r?s that lll)ass through the CT hole 0.2 TSBSAOS 3 0.2 TSBSAOS 4
When the motor load factor is low, merease the 04| TosA0s | 2 | 04 | TsBsA0s | 3
w,

. 7 TSBSA 1 7 TSBSA 2
number of wires that pass through the CT hole as 0.75 SBSA0S 0.75 SBSA0S
necessary 1.5 TSBSA10 1 1.5 TSBSAO5 1
Furthermore, when the number of the wires that 2.2 TSBSA10 L 2.2 TSBSAOS L
pass through the CT hole is more than 2, it is 3.7 TSBSA30 ! 3.7 TSBSATO !
necessary to convert the current scale value of 5.5 TSBSA30 | 5.5 TSBSA30 1
current volume. 7.5 TSBSAG0 1 7.5 TSBSA30 1
(Ex.) When a wire passes two times through the CT, 11 TSBSAS0 1 11 TSBSA30 1
the value on the current scale should be at half — — — 15 TSBSA60 1
value. — — — 18.5 TSBSA60 1

— — — 22 TSBSA60 1
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Shock Relay sSU Series

Under-load Detection Type

Once the motor current falls below the preset level, it can detect CT
an under-load and send a signal to stop the motor. (Current Transformer)

Compact all-in-one CT (Current Transformer)
Includes Test and Reset buttons

DIN rail (35mm) is available TSBSU05-2

CT all-in-one model

TSBSU30-2
Can also be used with a single phase m TSBSUE0-2
Standard specifications
Model No. TSBSUO5-2 TSBSU30-2 TSBSU60-2
Current setting range *1,%2 0.5~5A 3~30A 5~60A
Shock Time sefting range *1 0.2~30s
Current sefting accuracy £10% (full scale)
Control power supply voltage (A1 — A2) AC 100~240V+10% 50/60Hz
Maximum motor circuit voltage AC 600V 50/60Hz *3
Current defection system 2 phase CT system
Bl MON lamp Normal monitoring state: MON lamp (green) is on
UC lamp Detection of under current: UC lamp (red) is on
Contact arrangement Tc
Contact rating 3A AC250V cosp=1
Recommended amperes (in case of frequent operation) 0.2A and below AC250V cos¢=0.4
Output relay Minimum application load *4 DC10V, 10mA
Operation Relay is excited when tripping
Self-holding Yes (refer to the diagram shown in the next page)
Life 100,000 times at contact rating load
Reset method RESET button: ON or Power source: off
Ambient temperature —20~60°C
Storage temperature —30~70°C
Work environment Humidity 45~85%RH; no condensation
Altitude 2000m and below
Atmosphere No corrosive gas nor dust; Pollution degree 3 and below; in the control box
Vibration 5.9m/s2 and below
Insulation resistance Befween case and circuit 10MQ and above (DC500V megger)
§ Between case and circuit AC2000V 60Hz 1 min.
Withstand
Between contacts AC1000V 60Hz 1 min.
voltage — -
Between circuits AC2000V 60Hz 1 min.
. Case Polycarbonate, UL94V0
Materials
Cover for terminals Nylon 6
Power consumption 2VA and below
Mounting 35mm DIN rail or attached bracket
Dimensions Main unit (including CT) Length 62 x width 54 x height 66mm
Mass Main unit (including CT) 0.2kg

*1.Current and Shock Time setting ranges are those which can be set, but do not show the upper or lower limits of the setting volume.

*2.In the case that the current, at normal state, exceeds the setting range, each model can allow up to 100A respectively.

*3.In the case of an inverter drive, there is a possibility of malfunction due to the distortion of the current waveform. If the frequency is within the range of 30 to 60Hz, it can be used because the influence is minor.
*4.Be sure to input minute electric currents through the relay when inputting an output relay contact directly into the PLC (Programmable logic controller), because there is a risk of contact failure due to minute electric current.

Each name and function Operation mode

CT (Current Tr )| MON | Monitor lamp Shock Relay does not trip even Shock Relay trips when the motor
i " though the motor current goes below current goes below the set level
o onoing sate on the set level if the period of ime for a period of time longer than
3 shorter than the preset Shock Time. the preset Shock Time.

UC |Under-load detection
Shock Relay trips

Once the motor current falls below
the preset level; on

Shock Time setting volume| SHOCK TIME

Test .butlun TEST _ CURRENT | Current setting volum i Momentary under-load |
Operation check of tripping Curtent setting volume

It operates after pushing Shock Time
setting and longer continuously.

Shock Time

RESET | Reset button

Return back the tripped relay
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o i 15 Power source 1. If necessary, set transformer (Tr)
i e 2L depending on the voltage on the Shock
] ) RST Relay and electromagnetic contactor
m 9 ! ! ! T (MC)._InstaIl an isolating_transforme{ if
f \( y—r—-)cB ! there is any harmonic noise generating
ss /110 ©° @) = device, such as an inverter.
O ENENE Fuse %‘ ‘? 2. Output relay; Normal condition: not
R o 3 excited, Trip condition: excited
- e 3. Tum on or off the power source of the
_ Shock Relay simultaneously as the motor
starts/stops. In case the Shock Time
2‘3‘ Cover for terminals Wiy screw Oﬂ OFF selning is 1 .5t_se<t:. orhshortther, thtai outtput
s relay may activate when the motor stops.
= MC > ] 4. Coil capacity of MC connected with
output relay of Shock Relay is;
). A | Throw: less than 200VA, Hold: less than
J”}J 7777777 I { ¥ /%g \éAguide in case of TSBSUBO, set
Mounting auxiliary relay, and activate auxiliary
bracket relay with output relay of the Shock
(attachment) —5 K% Relay, and open/close MC with the
1 {95 contactor of the auxiliary relay.
g‘ Y %ﬂioi 5. This basic diagram is not for self-holding.
H *'—'LN If a self-holding circuit is necessary, refer
I P B T b e to the special diagram for self-holding.
M3 phase motor

Power source TS BS U 0 5 -2

Fi i I -E Operational power source
Joocs Tr Setting current range
~ ] ]
Fuse %‘ ‘% SU Series (Max. setting current value)

05--0.5~5A
Shock Relay 30--3~30A
on 60---5~60A
L OFF
MC —0 o—9—o0lo ‘MC

Shock Relay

T o & d
98
96
95

RY

A1 o o4
b Shock Relay | T |
M 3 phase motor
Setting of Shock Time should be 1.5 sec. and longer, while that of the
off-delay timer should be 1.5 sec. and shorter.

Number of wire(s) that pass through the CT (Current Transformer) hole

Pass the motor wire(s) through the CT hole the number of times referenced in the chart below. These numbers are rough indication of
when the motor load factor is 80 to 100%. In case the motor load factor is low, increase the number of wires that pass through the CT
hole as necessary to improve the setting accuracy. In case the motor is not listed below (small capacity, single phase, different voltage,
etc.), select the model and number of wire(s) passing through the CT hole depending on the setting current.

AC 200V class 3 phase motor AC 400V class 3 phase motor
Capacity Applicable Number of wires that pass Capacity Applicable Number of wires that pass
(kW) Shock Relay Model No. through the CT hole (kW) Shock Relay Model No. through the CT hole
0.1 TSBSUO5-2 4 — — —
0.2 TSBSUO5-2 3 0.2 TSBSUOS5-2 4
0.4 TSBSUO5-2 2 0.4 TSBSUOS5-2 3
0.75 TSBSUO5-2 1 0.75 TSBSUO5-2 2
1.5 TSBSU30-2 3 1.5 TSBSUO5-2 1
2.2 TSBSU30-2 2 2.2 TSBSUOS5-2 1
3.7 TSBSU30-2 1 3.7 TSBSU30-2 3
55 TSBSU30-2 1 5.5 TSBSU30-2 2
7.5 TSBSU60-2 1 7.5 TSBSU30-2 1
11 TSBSU60-2 1 11 TSBSU30-2 1
— — — 15 TSBSU60-2 1
— — — 18.5 TSBSU60-2 1
— — — 22 TSBSU60-2 1

Note 1) In case the number of the wires that pass through the CT hole is more than 2 times, it is necessary to convert the current scale value of CURRENT volume.
(Ex.) When a wire passes two times through the CT, the value on the CURRENT scale should be at half value.
2) In case the motor capacity exceeds the above motor capacity, use the external CT.
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Shock Relay 50 Series

1. Economically priced

2. Automatic reset

3. Additional specifications available TSB50 cUrrent transformes

Standard specifications

Function Model T5B50-COM
Motor 200V class 0.2~3.7kW*1
400V class 0.2~3.7kW
5 Ambient temperature -10°C~50°C
E Ambient humidity 45~85%RH: no condensation
§| Work environment Vibration Less than 5.9m/s?
Altitude Less than 1000m
Atmosphere No corrosive gas, dust
Unit Model No. TSB50
Load current (current setting range)*3 50~130% (100%=>5mA)
Current setting accuracy +10% (full-scale)
. . \ Start time Fixed at 3s
Time seffing range | S e 0.3~3s
Control power supply voltage AC100/110V or AC200/220V 50/60Hz +10%
Maximum motor circuit voltage AC600V, 50/60Hz
Current detecting system Single-phase CT system
pe Self-holding No self-holding (automatic return)
5 Normal operation Output relay is not excited
c Output relay Abnormal case Output relay is excited
Ec Contact capacity 1s contact, AC250V 0.1A (inductive load cos¢=0.4)
Minimum applicable load*2 DC10V, 10mA
Outout relay lif Mechanical 10,000,000 times
ufput relay lite span Electrical 100,000 fimes
Test functions Not available
Space between circuit and housing AC1500V, 60Hz, 1minute (power supply circuit and contact circuit)
Withstand voltage Contact spacing AC500V, 60Hz, 1minute
Circuit spacing AC1500V, 60Hz, 1minute (power supply circuit and contact circuit)
Mass 0.3kg (not including external CT)
Electricity consumption 0.5VA
_ Attached External CT TSB COM
O : 0.75A, 1.5A, 1.75A, 2.0A, 2.5A, 3.3A,
5 Rated primary current 4.0A, 5.3A, 7.0, 9.0A, 10.0A, 16.0A
=
5 Rated secondary current 5mA
a5 Rated load 0.5VA
Mass 0.5kg
Notes:

1. If TSBCOM-A (small capacity type CT) is used, it can be used for less than 0.1kW motors.
2. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.

As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
3. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.

Each Part and Function Operational Mode

Load current setting:
Set range motor rated current,

50% ~ 130% Shock time:
-

Set range 0.3 ~ 3s

Rotation speed A&
/current
S Starting current Motor speed
= o AV ~\ Shock Relay operation
L PR (trip)
Loadcurrent | . Y __ . __ . __ .. __ . ___. ﬂ R r: 77777
Motor load current
Momentary
overload overload
< <
—>
Start time Time
Fixed at 35 Shock time Shock time
< <
Steady area Qverload area |~ Stop
< < »¢

Power indicator lamp:
/' Lamp lights when operating normally,
and turns off during Shock Relay activation
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Outline dimensions Basic connection diagram

Main unit TSBSO _-:_ni: W oce
Power U__ I 1 '\-\.\_T_.-\._
Ve 11l \
source 3_5 I E i — = o _.-J"hl'_ﬂ-"l Motor
E F
a 5

78

Common type CT (current transformer)
TSB COM/TSB COM-A

Notes:

1. When the main circuit's voltage exceeds 220VAC, install a step down
transformer. As well, take care not to make a mistake with the power source
(AC100V or AC200V) wiring.

. If the CT's secondary side is left open while the primary side is energized, it will
cause damage to the CT.

When the Shock Relay is not connected, short-circuit the CT's secondary side.

. Coil capacity of the electromagnetic contactor MC which output contact opens
and closes should be less than 200VA when throwing, and less than 20VA
when holding.

Common CT (current transformer)

- TSB COM (standard type) can be used with a 0.2 to
3.7kW motor.

- TSB COM-A (small capacity type) can be used with a
0.1kW and smaller motor.

MAX 65

7.5

Shock Relay

Model No.

TSB 50

Addltlonal specifications S, V, T1, T2

COM & COM-A

HTSB COM (standard type)

Motor voltage AC200/220V Motor voltage AC400/440V
Common type CT Aﬁ?\;s{ Motor rated| Connecting terminal [Motor rated| Connecting terminal
(current transformer) current (A) | Motor side|Shock Relay side | current (A) | Motor side| Shock Relay side %
, N 0.2 175 | KL | k¢ | 075 | KL | ¢:¢, s
50 Series COM:---for 0.2 ~ 3.7kW 04 25 KL, it 15 KL, 0., §
—— Shock Relay COM-A---for 0.1kW and less 0.75 4.0 K-L, kL, 2.0 L-L, 0,0, %
15 7.0 KL, ) 33 L, Kt
Note) Use main unit with CT as a set. 2.2 10.0 K-L, k-¢, 5.3 L-L k-0,
37 | 160 KL, Kb, 9.0 KL | eq0.

Note:
Common type CT, motor side L,-L,; Shock Relay side ¢,-¢, combination, 1A output CT can be combined.

HTSB COM-A (small capacity type)

Connecting ferminal

B CT (current transformer) Selection Notes

The load current meter of the Shock Relay shows 100% at Motor rated )
i i current (A) | Motor side |Shock Relay sd $ Motorside ¢
the time of the motor rated current value in the chart. ofor side | Shock Reloy side
When the actual motor rated current value is not on the 0.15 KL, k-2, (5 O (5
chart, use a CT on which the load current meter shows 80% 0.25 K-L, k-2, K o o
to 100% range when rated current flows. 0.4 K-L, k-2, . h 4.
0.6 K-L, ke,
1.0 K-L, e, Q Q
1.6 K-L, k-2, IShock Relay side ‘
Note:

Select by current value

Additional specifications chart

Start time modification Shock time modification

Additional specs.

Subtropical specifications

Control power supply voltage modification

Model S \% T T2
TSB50 @) @] @) ©
Notes: ©O: Multiple specifications available

1. Refer to page 82 for detailed specifications.
2. Specify operational power source voltage for the Shock Relay in the case of additional specification V.
3. Specify required start time and shock time in the case of additional specifications T1 and T2.
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Shock Relay SM Series

It protects the machines and equipment that are driven by
small capacity motors from damage due to overload.

The Shock Relay monitors the current of the driving motor,
and when there is an abnormal amount of current, it outputs d

the relay signal and stops the motor.
- ) Standard specifcations

Applicable motor capacities: Function Model TSBSMO2

Three phase 200V 60~200W

urrent setting range of 0.5 to 2A

Three-phase 200V 60 ~ 200W Motor capaci -
Singlerphase 200V 60 ~ 200W Single-phase 100V 25 ~ OW 7P [ single phase 200V 60~200W
Single phase 100V 25~90W
All-in-one unit with CT (current transformer) Load current seffing™3 0.5~2.0A
. . Start time 1.5s (fixed)
Economlca"y DFICEd Shock time 1.0s (fixed)
Current detection system One phase conversion type
Special specification models based on the standard Contact capacily Tc contact 3A AC250V cos ¢ =1 .
model are available. Please consult TEM. Minimum applicable load DC10V, 10mA #2
. — - Output relay Operation Automatic reset
Special specifications example Operation timing Output when operating
‘No case type ) o Life span 100,000 times
Only a ShOle Relay .prll.'Ited-CII’CUIt board. Control power supply voltage AC90~250V  50/60Hz
-Motor capacity variation - -
Responds with motor capacities other than the standard Ambient operating temperature —10~50°C
-START TIME/ SHOCK TIME modification Notes:

1. Motor capacity is just for reference. Select with the actual load current value.

It can be modified from standard specmcatlons 2. When directly inputting output relay contact into the programmable controller (PLC), be

-Non-contact output type aware that a minute electric current can cause contact failure.
When inputting the Shock Relay output into the programmable As for the input to PLC, it is recommended to drive the relay coil for minute current by relay
controller (sequencer), this is the optimum output. signal of Shock Relay at first, then input this relay contact to PLC.
. 3. Current and time setting ranges can be set within the warranty range, but not the upper or
'Self'hOIdlng type lower level of setting volume.

The standard automatic reset type can be changed to the
self-holding type.

-Includes reverse driving function type

If the motor is overloaded, it will automatically repeat forward/reverse drive. Outline dimenSionS for reference

-Includes dual output signals type
Other than an output signal to stop the motor, an alarm signal is

available. 2= g 46hole
‘Includes soft start function type o [ ®
Includes a function to soften the shock that occurs when the motor starts. <
t pass through the CT hole o A
as‘l*-i 77 =
Referring to the basic connection diagram and the chart below,
pass the motor's power line through the CT (current transformer). 65 L:I
Rated motor current No. of times wires that pass though the CT | Current reading convert indicator % 33 TSBSMO2
More than 0.3A, less than 0.5A 3 times 3 times one third f Mass: 0.2kg
More than 0.5A, less than 1.0A 2 times 2 times one half e
More than 1.0 t0 2.0A 1 i The above dimensions are subject to change without notice, so please contact
ore than 1.U, up o 2. times unnecessary Tsubaki Emerson to confirm the dimensions before designing.
Notes:

1. In the case the number of times the wire passes through the CT is 3 or 2 times,

read the indicator scale one third or one half respectively. _ O 0 0
2. Igge(s:s-rartcrt%?ﬁg hole diameter is 6.5 mm. Use the wire which can pass the CT with Bas I c con n ectl n g d I agra m
Notes on usage: oo

1. The output relay is excited (ON) when the Shock Relay So 1
detects overload and is operated. To :

Model No.
TSBSMO2 Ty

Power o]

Load current Ssweso [

L (maximum set current value)

SM Series 02---2A

Shock Relay
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\, Mechanical
—— Torque Keeper, MINI-KEEPER

& Torque Keeper TFK Series - p113~p123

€ ¢ vinikeePER MK Series — p125~p129



Torque Keeper

Features

The friction facings of the slipping
clutch and brake are made with
special fine chemical fibers.

Ministry of Economy, Trade and Industry
picks for Good Design Award product

Long life
Special fine chemicals are used for friction facings,

so much longer life can be expected when compared to
other types of brake lining. Torque Keeper

Slipping torque stability

Torque fluctuation is very small,

so stable torque can be transmitted. ) I

Constant torque repeatability !

Even with high frequent repeated slippage, stable torque
is transmitted consistently.

Standard brake

Lightweight

Due to the aluminum AF flange,

the Torque Keeper is light in weight. I‘ ! ! u | ‘ | Iﬂ. |
¥ 1 J

Its special design makes for significant space savings.
The Torque Keeper is more compact than other braking
devices.

Wide torque range

Compared to our ordinary products

_ : Intermittent slip
Each size has a wide torque range.

10th time

Easy torque setting / -

Torque indicators make torque setting easy.

50th time
Ease of operation ,u'
100th time
Operation is easy due to the easy to use adjusting nut.
ey e

e

Greasing unnecessary

Grease and cooling are not needed.

Quick finished bore delivery

Finished bores can be made for quick delivery.
(Refer to page 119 for details)
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Long life/ Stable/ Easy to operate!

Our brakes have embarked on a new era of the fine chemical
fiber. By using these fine chemical fibers, the Tsubaki Emerson
Torque Keeper can achieve a longer product life than that of the
conventional type of brake lining. This brand new type of Torque
Keeper brake has been designed with an abrasion resistance, the
use of a torque indicator, weight savings and other aspects that
make it easy to use. For the driving of each conveyor's
accumulation and brakes for automatic machineries as well as
others, we recommend Tsubaki Emerson's Torque Keeper for all
industrial equipment brake mechanisms.

TFK20 - 25 - 35

Lock screw

Washer
Disk spring

AF flange Adjusting nut

Torque indicator
AF flange

Plain bearing

Set screw

Set screw

113

Pilot plate

SAFCON

TFKS50 - 70

Torque indicator

Torque Keeper
TFK Series

Adjusting bolt

Adjusting nut




* Torque Keeper

Purpose and Machine Type

—1  Accumulation

— Pallet Cart Conveyor
— Chain Conveyor *!

For stopping at correct position
due to stable slipping feature of
the Torque Keeper

— Roller Conveyor *2
—Belt Conveyor

— Turning Table *3
- Indexing Table

_ Printing Machine{lpili;rl::eeder
n 0

Transfer Machine
Electronic Device

Table Lifter
— Lifting Equipment {Pallet Lifter

- Turnover Device

The Torque Keeper can apply
stable load to the machine.

Note: Refer to page 116 for 1~ 3¢6.

— Intermittent Slip —
Due to repetition :
of slipping and Tray Lifter
ting, . Roll Feeder
o gﬁ\r)gﬁcside is — Press Machine
E held with stable {Leveller
t .
m eraue | Wire Processing {Roll Feeder
L Machine Leveller
V Braking | ___Textile Machine
% L Automatic Cart
0 —Machine Tool ——Grinding Machine®*
E  Automatic packaging{Packaging Film Unwinder
Machine Adhesive Tape Winder
) i i Steel Cord Winder
Continual ___Wire Processing [
— Slip — Machine Tensioner
Braking unit for -~ Film Machine —Tensioner
various types . . .
of machines — Spraying Machinery——Hose \Winder
gg\r/]firr]]uousw. —Of:fice Machinery ——Transcribe Ribbon Winder
—Winch —Prevents Wires From Loosening
— Exercise Mac:hine;|:-rra'nlng Machine
Fitness Machine
Bolt Tightener
| Dragging - Special-Use Machine{Nut Tightener

Valve Tightener *6

. Food Processing Cap Tightener

Machinery

L Load Testing Equipment
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Applications
—Accumulation—
(FOR LOADING/UNLOADING) #1 (FOR INTERMITTENT SLIP) %2
Torque Keeper Igll)erCchket Roller Chain
Part A E:ﬁ?e r | Stopper Matenal ., Stopper

Stopper _- Auto-hand Work-piece ‘ Q_é @_ gﬁ @
SEEene] _ ‘@“_ e s

.' |H=|

| , | WO’gﬂ gear Roller Chain
Sprocket | CO?]VeVOI' reducer
! ' Stop Bar ; chain
| ! Plastic Tray
Torque Keeper f Torque Keeper

Worm gear reducer

. Detalls of part A

Chain Conveyor Roller Conveyor

When the stop bar contacts the stopper, the Torque Keeper slips and When the roller chain is moving, if the material contacts the stopper, the
the conveyor stops. nearby Torque Keeper slips and the material will be stopped. After

When the stopper is unset, the Torque Keeper connects and the releasing the stopper, the Torque Keeper will be connected and the
conveyor resumes operation. material will continue moving.

—Braking—
(INDEXING SLIPPING) %3 (CONTINUAL SLIPPING) x4

1 |
sand paper

Stopper Winding Roll

' Turn Table
Spur Ge_ar
' Emerworm ~ Gearmotor
indi ilm,
Turn Table for Parking System Winding of Film, Paper or Sandpaper
At the parking station the car is rotated in the exit direction on the The . .
. gear motor winds the film, paper or sand paper through the
;[tu ;I,lili[%bées't?;%i% tél; &tzgﬁ;:oﬁfStl?pﬁigcirfraf; %%SEESZ’KEEDH Torque Keeper. In this case, the Torque Keeper is slipping under low ?-,- 2
5 h y rpm, so it can apply stable tension. S| 3
protects the drive unit from damage. g (&
S\
=
—Dragging—
(FOR LOAD) #*5 (FOR TIGHTENING) *6

Roller Chain
(A Chain)

Torque Keeper : -
- S -
Bearing - [ —l
Torque Keeper |
Bearing - -
Aol ] " Slide Base
m.l:_h [ { I Emerworm
L
s Bearing

Vi

.-"'-. —~ Socket

Valve or bolt-Nut

Wrist Exerciser Tightening Machine

The wrist can be exercised by the rotating roller. The Torque Keeper The bolt, nut and valve are tightened
applies the load to the roller through the stable slipping torque. by the stable torque of the Torque Keeper.
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& Torque Keeper

TFK20-25-35

\ r
58—t 33|
@® Hub
© AF-flange
® Plain bearing
@ Plate
©) ® Disk spring

® Adjusting nut

Torque indicator @ Washer

JK tapping Set screw

© Lock screw

There is a spacer between the disk spring and plate of TFK20-1L and TFK35-1L

Unit : mm

Dimensions

. Rough | Max. .
Model No. Setting torque range I::ge b:r); Weight

N-m {kgf-m} : : F I J-K Adjusting nut
dia. | dia. | A | B | C 47| G| H pcpiNordial b | N | O | P [Tdia xpich |5 < kg
059 ~1.18
TFK20-1L | 506 ~ 0.12}
TRK20-1 | o5 | 7| 14 371133 7 | 84|50 | 24| 70| 4M6 | 5 | 38| 5 | 2| M24x1.0 |[M5x8| 056

TFK20-2 | 377718

176 ~4.12
TFK25-1L | 518 ~ 0.42]
TFK25-1 %9‘21:}67'}7 10 | 22 | 48 (168 8 | 96| 65 | 35| 84| 4M6 | 6 | 52| 5 | 2| M35x1.5 |[M5x8| 076

7.84 ~ 323

TrK35-1L | 988 L8
TFK35-1 ]i}:g:jftsﬂ 17 | 25 | 62 (198 8 |120| 89 | 42 |108| 4M6 | 7 | 65| 6 | 2.5 Ma2x1.5 [M6x12 1.5

20.6 ~ 89.2
TFK35-2 2.1 ~ 9.1}

Note: 1. All rough bore types are in stock.
2. An M5 lock screw is included.

Installation

1. When installing the belt-pulley, sprockets etc, fix 2. When installing the torque arm, fix it to the AF
the outside diameter (dimension F) of the AF-flange flange with bolts tightly.
and spigot facing with a bolt tightly. (Example 1) Also, the tip of the torque arm should be supported
The sprocket minimum number of teeth to be shown in the rotational direction only.
is on page 118. There should be sufficient free movement for axial
The recommended tolerance of the spigot facing is direction. (Example 2)
H7 or H8.

Example 1 = Example 2

End plate

AF-flange

i

w ‘ Clearance
L | | |

Belt-pulley T Stopper
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TFK50-70

OOOR®O®E®D®

Torque indicator
—

¢F
$G
|
|

@ AF-flange
® Plain bearing
@ Plate
® Disk spring
® Pilot plate
@ Adjusting nut

-3-1 QI‘ 10 Adjusting bolt

A JK tapping (© Set screw
Lock screw

Unit : mm
Dimensions ,
Model No. Serfling br{?(l; mr;ge Rgzgeh Al;\:; F | JK Adijusti t | Adjusting bolt el
‘m ‘m ; : = justing nu justing bo
|l | ARG ®7)| © | Y pcp|Nodia| b dia. % pitch dia. X pitch Set screw| ke
11.8 ~294
TFK50-1L 12 ~3.0
TFK50-1 B e | 20 | 42 | 76 |22.8 12 | 166 127 | 65 [150| 4M8 | 9 | Mé5x15 M8x1  |M8x20| 4.0
52.9 ~ 252
TFK50-2 15.4 ~ 257
29.4~70.6
TFK70-1L 13.0 ~ 7.2
TFK70-1 i??ié:sig} 30 | 64 | 98 |24.8| 12 | 216|178 | 95 | 200 6-M8 | 10 | M95x1.5 | MI0x1.25 M10x20| 9.4
134 ~ 650
TFK70-2 113.7 ~ 66.3|
Note: 1. All rough bore types are in stock.
2. An M5 lock screw is included.
Minimum number of sprocket teeth Bore Finishing
Sprocket AR . .
Model.No P When bore finishing, chuck the outside diameter of the hub g
RS35|R540|R550|R560RS80|RS100/R5120 as per the following instructions and align the centering. 3 §
TFK20 | 32 | 25 If the centering is bad, there is a possibility of not stable g|x
slipping torque due to abnormal run out of friction facing. e

TFK25 | 35 | 28 | 23 | 20 | 16
A 33

2. 2\ denotes non-standard A-type sprocket needs a space.In case
of using standard sprockets, please use the sprocket in ().

TFK35 (34) 28 | 24 | 19 | 16 14 [
[ {
AN 37| 31 I L.
TFK50 45 (38)|(32) 24 | 20 18 “‘ -
N A7\ 39 31 /| 0.03
TFK70 u8)| 40| 32| %5 | %2 \ —
Note: 1.The roller chain which does not require lubricating oil is |
recommended. / |
1

Model No.

TFK35-1-25J-2.5
Size —‘
No. of dis‘: ?ﬂrincgs %ﬁﬁ:tkg?nl,]ﬁo symbol if there is no torque setting) (v I
2~-»22cs Keyway type -
1L---weak spring (J: New JIS normal type, E: Old JIS 2nd grade , No symbol: special keyway)

Bore diameter
(No symbol if there is no finished bore)

118



& Torque Keeper

The finished bore Torque Keeper TFK

Finished bore products can be made for quick delivery
M Finished bore and keyway
The finished bores of TFK20 ~ TFK70 have been standardized

B Finished bore sizes chart Unit : mm
Torque Keeper Model No. Finished bore size

TFK20-1L
TFK20-1 9,10,11,12,14
TFK20-2
TFK25-1L
TFK25-1 14,15,16,17,18,19,20,22
TFK25-2
TFK35-1L
TFK35-1 19,20,22,24,25
TFK35-2
TFK50-1L
TFK50-1 22,24,25,28,29,30,32,33,35,36,38,40,42
TFK50-2
TFK70-1L
TFK70-1 32,33,35,36,38,40,42,43,45,46,48,50,52,55,56,57,60,63
TFK70-2

Delivery Ex.-Japan 4weeks by sea

Model No.
TFK35 -1 - 25)

Size .[

No. of disk springs New JIS keyway normal type
1-1pc
2---2pcs
1L---weak spring

Shaft bore

STh

Expanded keyway portion

Bl Chamfering and finishing M Shaft bore diameter and keyway
Shaft bore diameter Chamfering size specifications
25 and less Co5 + Shaft bore diameter tolerance is H7
+ The keyway is new JIS (JIS B 1301-1996) "normal type"
¢ 50 and less C1 + Set screws come delivered with the product
Above ¢ 51 Cl1.5
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Selection

When using the Torqgue Keeper with a human transport device or a lifting device, install a suitable protection
device on that equipment for safety purposes.

Otherwise an accident resulting in death, serious injury or damage to the equipment may occur due to a
falling accident.

1. Decide the conditions from the table below in accordance with your application (see pagel 15). Determine

SAFCON

the size from the T-N curve graphs on the next page.

Application Conditions Size
- Determine the following for the Torque Determine a size for which the slip torque and rpm is within the allowable
S Keeper of each conveyor: range (below the curve) on the T-N curve graph.
= | Slip torque
E @ Slip rpm When the slip time is longer than the connection time, and the time used per
3 ) Slip time (conveyor stop time) day exceeds eight hours, we recommend that it be operated within the [
é @ Connection time (conveyor drive time) |area of the T-N curve graph.
(® Operating time per day
Determine the following for the Torque Determine a size for which the brake torque and rpm is within the allowable
Keeper of each machine: range (below the curve) on the T-N curve graph.
(D Brake torque
e | @ Slip rpm When the slip time is longer than the connection time, and the operating
E (3 Slip time (brake operating time) time per day exceeds eight hours, we recommend that it be operated within
g @ Connection time (time when brake not |the I area of the T-N curve graph.
/A operated)
(® Operating time per day
Note: Items @ and @ are not necessary
in case of continual slipping.
Determine the following for the Torque Determine a size for which the slip torque and rpm is within the allowable
Keeper of each machine: range (below the curve) on the T-N curve graph.
@ | Slip torque
'g @ Slip rpm When the slip time is longer than the connection time, and the operating
S ® Slip time time per day exceeds eight hours, we recommend that it be operated within
A | @ Connection time the @ area of the T-N curve graph.
(® Operating time per day

2. Verify that the shaft bore range of the chosen Torgue Keeper conforms with the shaft diameter to be

installed.
3. Setting the slip torque:

Each Torque Keeper is set at a value that is 50% of the maximum set torque range (see pages 117, 118). The torque
curve will be included with the unit when it is delivered. This 50% torque is called the “zero point” and it is the basis

for setting the slip torque.
For detalils, see the section, “Handling Part 2" on page 122.

Points of caution regarding selection

2|8
g2
G
< | 0
RN
S|
=

1. Do not allow water or oil to get onto the friction surface. This will cause the torque to drop and unstable slip torque will

result.

2. The T-N curve graph is intended for use when the ambient temperature is below 40T . Please contact TEM when the
ambient temperature is higher than this.

3. Please contact TEM when the slip torque for the shaft diameter to be used is smaller than the setting torque range of
the Torque Keeper.
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. Torque Keeper

T-N Curve { | for reference
TFK-20 TFK-25
1.5 15 5.0 50
\ 40 40
10 A Ti0 g ’530 .-
i) \_ z i) z
X \, o X \ o)
(0] \ 3 [0) \ 1 =}
o) o 220 N 209
Sos N Ts © g N S
= \\ 2 ~ |
— 10 10
1 L0
0 25 50 75 100 125 150 0 25 50 75 100 125 150 200
rom r/min rom r/min
TFK-35 TFK-50
10.0 T100 30 7300
9.0/ 190
80 \\ T80 57— T250
£ ;'O 170¢ £ 200
00 602 % \ E
=50 50 @ 15 \ T150 2
S 40 AN Ta 8 g g
5 AN 405 3 ti00 3
s 30 A, T30F 510 ]005
F 20 1 P kS
. ~— 1 20 5 T50
1.0 10
1o -0
0 25 50 75 100 125 150 0 25 50 75 100 125
rom r/min rom r/min
TFK-70
70 7700
60 ‘\ 1600
—= 50 7500 ) .
= \ Note: The T-N curve graph is based on the allowable
En 40 T400 é temperature range of the Torque Keeper.
© 30 \ 1300 © If a more stable slipping torque is necessary,
g \\ s we recommend that it be operated within
R 20 ~_ 2008 the mm area.
10 e T100
ol
0 25 50 75 100
rom r/min
Handling Part 1
1. All Torque Keeper units are shipped with rough 3. Be sure that any toothed belts or roller chains, etc.,
bores. are not over-tensioned when using the Torque
Finish a shaft bore in the hub after disassembly. Keeper. Unstable slip torque will result if more than
Refer to page 118 regarding shaft bore finish. the required tension is applied.

2. Be careful not to mix up parts when disassembling
two or more Torque Keepers. When assembling, be
sure to use the original parts. If parts are mixed up,
the slip torque will not match the torque curve
delivered with the unit.
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Handling Part 2

Each Torque Keeper is set at a value that is 50% of the
maximum set torque range (see pages 117, 118). The
torque curve will be included with the unit when it is
delivered. This 50% torque is called the “zero point” and
it is the basis for setting the slip torque.

SAFCON

To set the slip torque of TFK 20, 25 and 35, tighten the
adjustment nut with a hook spanner wrench. To set the
slip torque of TFK 50 and 70, tighten the three
adjustment bolts with a wrench. Refer to page 113 to
determine the zero point.

Setting the slip torque

TFK 20, 25 and 35

(1)When the required slip torque is over the zero point, tighten the adjustment
nut to the angle required in accordance with the attached torque curve. This
operation is facilitated by the torque indicator (which shows the angle) and
match marks.

(2)When the required slip torque is below the zero point, loosen the adjustment
nut beyond the point required and then tighten it to the desired angle, in
accordance with the attached torque curve.

Example: Set to a slip torque — 30° from the zero point.
(D Loosen the adjustment nut to — 60° from the zero point.
(2 Tighten the adjustment nut from — 60° to — 30°

TFK 50 and 70

(1)When the required slip torque is over the zero point, tighten the three
adjustment bolts to the angle required in accordance with the attached
torque curve. This operation is facilitated by the torque indicator (which
shows the angle) and match marks.

(2)When the required slip torque is below the zero point, loosen the three
adjustment bolts beyond the point required and then tighten them to the
desired angle, in accordance with the attached torque curve.

Example: Set to a slip torque — 60° from the zero point.
(D Loosen the adjustment bolts to — 90° from the zero point.
(2 Tighten the adjustment bolts from — 90° to — 60°

(Caution) When initially setting the Torque Keeper or when changing the

setting during operation, we recommend running the machine for two or three

minutes to run in before normal operation. This will allow you to obtain a more
stable slip torque. Break-in as follows in accordance with the slip torque

TFK20-25-35 Torque indicator

Match Mark

TFKB0-70 Torque indicator

Torque indicator Match Mark

Match Mark

setting.
(2)When the slip torque is above the zero point:
(D Set the slip torque as explained above.
(2 Run in the machine for two to three minutes.
(3 Return the adjustment nut or bolts to the zero point.
@ Set the slip torque again and then begin normal
operation.

(1)When the slip torque is below the zero point:
(D Run in the machine at zero point torque for two to
three minutes.
(2 Set the slip torque as explained above and then
enter normal operation.

2|8
g2
G
< | 0
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S|
=

Torque Curve
Weak Spring Type

TFK20-IL- TFK25-IL- TFK35-IL TFKS0 - IL-TFK70 - IL
1.2 12 7 T+
"
/‘ — TFK70tIL| |
10 / TFK35-IL +10 6 / 60
= 1 =5 Ts0
;0.8 < g E E £
2 s Ba v TaoZ
g0.6 Ik s .| N 1.8
<} 5 23 30 g
(<) R A 1S4 -
0.4 4 S TFK50-IL 1
. TFK25-IL =2 = 20
- Ve 4
0.2 r 2 1 10
/—
TEK20-1L R 0 4
—60° 0 +60°  +120° +180° +240° —60° 0 460" +120° +180° +240° +300° +360° +420°
Adjusting bolt angle Adjusting bolt angle
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& Torque Keeper

Torque Curve

Standard Spring Type { } for reference

TFK20-TFK25
4 Tao
L 4
3 —T FFKz5-2— | 30
E — £
B i / 120 =
> [0}
g -~ g
o / | _—T TFk25-1 g
o — =
Foa— 47/ FrK20-2- | 10
/ I,
5 //————“ TFK20-1
—60° 0 +60° +120° +180°
Adjusting nut angle
TFK35
10 100
8 7’ TFR3SZ— | 80
€ T e0
6
& E
i~ P
[0} /] | 40 8
g4 / _— | TFK35 3
(o] . o
= / =
> /// T 20
o o]
—60° 0 ¥60°  +1200  +180°  +240°

Adjusting bolt angle

Note: 1. Indicator 0 on torque curve shows 50% of maximum
torque.
2. Each torque curve is an example. Refer to the attached
torque curve of the actual unit.

Special Type Torque Keeper

TFK50-TFK70
70 1700
-
60 ,/ —T600
/ TFK7D-2
50 > 77500
E e £
"1;7)40 7400 >
2 // - o
@30 TER70=1 | 300 2
=] / oS
gzo / T — T 1rxsols 40012
[ ///,
10 //// — TrksoT 00
O £
—-120° 0 +120° +240° +360°
Adjusting bolt angle

Finding the zero point
After finishing the shaft bore and re-assembling the unit,

determine the zero point as explained below:

TFK 20, 25 and 35

1. During re-assembly, match the"0" on the torque
indicator with the position of the set screw on the hub
(part ® on page 117). (Do not allow it to be positioned
180° in the opposite direction.)

2. Hand-tighten the adjustment nut and then use a hook
spanner wrench to further tighten it until the match
mark reaches the "0" position on the torque indicator.

TFK 50 and 70

1. Tighten the adjustment nut and align it with the
match mark on the hub.

2. Hand-tighten the bolts and then use a wrench to
further tighten them until the "0"position on the
indicators align with the match marks.

!

o

il

Model: TFK35LD-1

Model: TFK35W-2

(multiple disc type Torque Keeper)
Specifications: Bore dia. ®25
Setting torque range 45 ~ 196N -m|4.6 ~ 20kgf-m}

(Built-in Cam Clutch type Torque Keeper)
Specifications: Max. bore dia. ®25
Setting torque range
11 ~ 43N -m{l.1kgf-m ~ 4.4kgf-m}
Main applications: Machines in which it is necessary to
loosen bolts, nuts, or valves, etc., after
tightening them with a fixed torque.

Model: TFK25-1C
(coupling type Torque Keeper)
Specifications: Max. bore dia. Torque Keeper side ®22
Coupling side ®29
Setting torque range 3.92 ~ 16.7N-m
0.4 ~ 1.7kgf-m|

Note: contact Tsubaki Emerson for more information on the special type.

Precautions:

When re-tightening the lock screws, make sure to take the following

Lock screw/tightening torque

precautions:
Hexagon socket head serew | Tightening torque N-mikgf-cm} 1. Confirm that the plug tip has not been removed. If a lock screw is used
M5 3.8 {38.7} with a tipless plug, the hub's thread may be damaged or the hub's pocket
M8 16 {163} may get jammed.

2. Confirm that the plug's tip has not been heavily damaged. If a lock screw
is used with a heavily damaged plug tip, the hub's thread may be damaged.
*If 1. or 2. is found to be the case, exchange the damaged parts with new ones.
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Highly accurate, light and super-compact
slipping clutch and brake

The Tsubaki Emerson MINI-KEEPER is a
super-compact slipping clutch and brake,
constructed from fine chemicals and engineering
plastic. With the MINI-KEEPER we have achieved
supreme levels of lightness, compactness, and
accuracy among similar devices. The
MINI-KEEPER is ideal for braking, accumulating,
and dragging applications in OA equipment and
precision machinery.

Fine chemicals \
for the friction Stable slip
surface /

Accurate torque

repeatability

Long life

Simple torque
setting

Superior

design
< Easy-to-read

torque meter

Extremely light

Comprehensive
engineered Extremely small

plastic

Compact
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SAFCON

Application Examples

film, tape

The MINI-KEEPER slips and maintains constant tension on the tape (or film, etc.).

It is ideal for braking in the winding and unwinding.

MINI-KEEPER §t0;_)pe_r.

Control roller
—

. Thread
— L

\LVi_nding bobbin ":
Stepped roller

e -

The MINI-KEEPER is installed on the tension controller in previous stage of the winding roll.

It provides stable slip torque and maintains stable tension on the thread.

MINI-KEEPER

<0Other potential applications>

Thermal printer Automatic packaging machine
Paper feeder Coil winding machine

Plotter Labeler

Copier Barcode printer

Textile machine Electronic device manufacturing equipment
Wire cutter Various robots

Film processing equipment Ribbon printer

Accumulation conveyor Facsimile
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Dimensions

MKO8

4

3.2

Setting torque range
1.96 ~ 9.80N-cm

0.2 ~ 1.0kgf-cm}
Maximum slip rpm

Ja!
ol
83 2 36
p ]
2.5
38

Cross section X-Q-Y

@ Hub

(2 Friction facing A
(3 Friction facing B
@ Flange

Refer to "T-N Curve" on the next page

Mass: 18 g

% Coil spring

(® Adjustment nut
(@ Stop collar
Anti-rotation clip

[Torque Curves)|

The percentage axis indicates the percentage of
maximum torque.

1.0| o
=09 To —
£ 1
508 8 5
®07 17z
2 06 Te 8
gos5 T5 §
= 04 T4 -

03 T3

02 . . P

0 50% 100%
1 1 1 1 1 1
0 1 2 3 4 5

No. of turns of the adjustment nut

MK10

ﬁ ¢ 10H9

Setting torque range
490 ~ 19.6N-cm

0.5 ~ 2.0kgf-cm}
Maximum slip rpm

@@@QI)@@@

A

Cross section X-Q-Y

O Hub

(@ Friction facing A
(3 Friction facing B
@ Flange

Refer to "T-N Curve" on the next page

AY Y
4 2
SIS ~
~N
ss 2 37 b
]
2.5
39

® Coil spring
(® Adjustment nut
(@ Stop collar

Anti-rotation clip

The percentage axis indicates the percentage of
maximum torque.

2.2 +o
Tis
116§
142
12 3
105

"8'_
| 6

Torque {kef-cm}

OO0 = = = = 4N

N O XOoONMM DO
.

0 50% 100%

0O 1 2 3 4 5
No. of turns of the adjustment nut

Mass: 30 g
MK 1 2 The percentage axis indicates the percentage of
maximum torque.
X D@R@eE®D®
B
¢ 12H9
— I
'ZL 2 ED 4 40 Z
3 Ho
Y <= ::) - g 8 0 g
- :t‘\‘ s|s 2 5 S
1 :I = Fo2 o T
= 1 . lio
::, ] 0 50% 100%
3'2 2'5 1 1 1 1 1 1
'_L_ 0 1 2 3 4 5

Note: All models are in stock.

Setting torque range
10.8 ~ 392N cm

{1.1 ~ 4.0kgf-cm}
Maximum slip rpm

43
Cross section X-Q-Y

@ Hub

@ Friction facing A
(3 Friction facing B
@ Flange

Refer to "T-N Curve" on the next page

Mass: 46 g

& Coil spring

(® Adjustment nut

@ Stop collar

Anti-rotation clip
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Selection

When using the MINI-KEEPER with a human transport device or a lifting device, install a suitable protection device on that
equipment for safety purposes. Otherwise an accident resulting in death, serious injury or damage to the equipment may
occur due to human disaster and an accidental falling.

Choose set torque and slip rpm from the @ part of the T-N curve graphs below.

#The T-N curve graph displays the limit value reached by heat generation during continual slip. When the slip time per
one operation is short and the interval is long, it is possible to use the MINI-KEEPER in excess of the T-N value. In this
case, please contact TEM for a consultation.

*Contact TEM for non-standard specifications.

T-N Curve
4.0 J40
1.0 364 MK12 lss
05 321 {32
] — . E£28- 128 =
= £1.44 i €
Sos § 9. 5 &o24f b 8
2 z 2, Z  Z201 20 ©
o 3 2 g 3 3
304 g 3081 g g7 16 £
S 2 Sos- L Fi12 12 &
02 0.8 8
0.4 4
100 200 300 400 500 600 700 100 200 300 400 700 200
r/min r/min r/min
Handling
Installation onto a shaft Installation onto a driven member
1. The MINI-KEEPER's shaft bore is already finished. 1. Use a jaw at flange to install the MINI-KEEPER onto
We recommend a tolerance for the installation shaft a driven member (gear, pulley, etc.).
dia. of h7 or h8.
2. Use the pin pocket (groove) on the end face of the
hub to connect the MINI-KEEPER to the shaft. Insert
the pin into the shaft, and then set them to the pin 8
pocket as shown in the diagram below. The clearance , Groove Jaw S
hould b bout 05 Driven member 3 Flange
shou e about 0.5mm. _:EAQ
I——I
. Clearance
Pin Pin pocket J
oc
Foulll
w5
4™
Z | =
-~ -
Cut a groove into the end face of the driven member, and
Make sure to set a clearance between pin end face. side slide the jaw into it. At this time, be sure to allow a
and pin pocket. ) ) clearance so that thrust and radial loads do not act on the
Pin bore machining is different depending on the sort of pin. flange end face including the jaw. The clearance should
be about 0.5mm.
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Torque setting

1. All MINI-KEEPERs are set at the zero point
(minimum torque) before shipment. When in this
condition, the scale above the periphery of the
adjustment nut is as shown in the diagram below.
Verify this.

Adjustment nut

3

\ Torgue indicator

(O point, min. torque)

2. Set the torque by tightening the adjustment nut.
Refer to the torque curve on page 127. Use the
torque indicator as a guide for the torque setting
illustrated below.

Make sure to verify the setting torque is appropriate with
the actual unit.

c
crzz

[y = |

(50% of maximum torgue) (100% of maximum torgue)
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3. After setting the torque, fix the adjustment nut to
stop it from rotating. Do this by inserting the
accessory clip for anti-rotating between the
adjustment nut and the stop collar as shown below.
Make sure to verify the protruding portion of the clip
for anti-rotating is inserted at the hub groove (both
sides). Anti-rotation is made by the clip for anti-
rotating hitting the stop button (convex portion)of
the adjustment nut.

Clip Clip
Stop button

Protruding portion

Note: 1. If oil or water gets into the friction facings, it will
result in abnormal torque and unstable slipping
torque.

2.The standard highest operating ambient
temperature for the MINI-KEEPER is 40C max. If
this will be exceeded, contact TEM.

Installation example

Driven member

Collar (snap ring)

Collar (snap ring)
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Shock Monitor

(Industrial Property Right Patent No. 2796775 and others)

The Shock Monitor is a power monitoring
safety and control device that can detect

even the minimal variations in load by
monitoring input power.

N
~

Detection value

1. Ideal for monitoring light loads

Power

Load

variation

For a standard motor there are only minute current ik

variations in the light load zone. Load monitoring of the
device used in the light load zone is ideal for monitoring
electric power variations in the proportional load.

= = = Current

Current variation small (difficult to detect)

L\
Power variation large (easy to detect)

Even with a constant load, if the power supply Motor load
fluctuates then current will fluctuate largely, thus
making accurate load detection impossible. While the
Shock Monitor is monitoring machine power it is almost
completely unaffected by voltage fluctuation, so stable
load detection is possible. Load .

constant
>k

2. Almost completely unaffected by source voltage variation

\ Variation at light load zone \

.

Power (at 200/220V)
= «= Current (at 220V)
= = = Current (at 200V)

Detection value
|

3. Can be used with a wide range of frequencies (5-120Hz)

Can be used with an inverter and a servomotor drive. Current variation large (unstable)

(The inverter's electronic thermal is for burnout

protection. Not suitable for device protection.) / Power variation small (stable)
XIf the power source frequency exceeds 120Hz such

as servo motor for machine tool main spindle, consult

TEM. Motor load

\ Influence of power source voltage fluctuation \

4. Quick response

Input power is measured every 0.02s. Right after

go(;lgée happens, the signal outputs is a minimum of Example: Power and current variation for load variation
.a s . (1)The power variation that is proportional to load
5. Load condition recording variation is emerged.
(2)From the chart below we can see that with a load
The direct current voltage that is proportionate to motor variation of about 10%, there is almost no change
input power is output, so the load condition can be in current, while power makes remarkable change.

recorded on the recorder.

o
o

| |Example: Power and current variation for load variationl
|
1

| Load ratio 10%] Motor :0.75kW
‘ Power variation
i ! [}

TSM4000 Series
-200 to +200% is converted into 0 to 10V (basic type)
0 to +200% is converted into O to 10V (optional)
0 to +200% is converted into 4 to 20mA (optional)
TSM3000 Series
-200 to +200% is converted into 0 to 3V (basic type)
0 to +200% is converted into O to 3V (application-specific type) o=
0 to +200% is converted into 4 to 20mA (special model) —>Time

Current variation

al
o

—> Load ratio (%)_,

HE— NI NI T ) S -

Load variation
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Series Specifications

SAFCON

Model No. TSM3000 TSM3000H1 TSM3000H2 TSM3000M1 TSM3000M2 TSM3000C1
Load slaved Contact Built-in forward/reverse
Item #1%2 Basic type #2 Economy type tracking type detection type Integral power type sequencer type
Capacity 0.1 ~ 110kw
Applied
33 Power source voltoge AC200/220V, AC400/ 440V
meter Frequency 5~ 120Hz
Control power supply voltage AC90 ~ 250 V50/60Hz, DCP0 ~ 250V Nonpolar
%3 Motor voltage AC250V, MAX
g- Current sensor DC2.5V
- Control input X1, X2, X3, H X1, X2, RES X1, RES X1, X2, X3, X4, X5 | X1,X2, X3, X4, X5 X1, X2
No. of contact 3c 2c 2c 2q, 1c 2a, 1c 3a, 1b
Relay contact AC250V, 0.5A (Inductive load cos ¢ = 0.4)
3 output DC30V, 0.4A (Inductive load) DC110V, 0.2A (Inductive load) Minimum load applicable DC24V, 4mA
8 Output | Mechanical 10,000,000 activations
relay life | Electrical 100,000 activations
Analog output relay DC2V+1.5V DCO ~ 3.0V
load | Output1 Highl - 200 ~200% | HIGHT 5~200% | HIGH1 1~99% OouTl 1~99% OUT1 0~ 99% | Overload 5 ~ 200%
setting | Output 2 |High2 — 200 ~200% | HIGH2 5~ 200% | HIGH2 5~ 200% OouT2 1~99% OUT2 5~200% | No load 5~ 200%
| 'l [ ouput3 | low — 99~ 99% I I OUT3 5~200% | OUT3 5~ 200% -
'% Start time sefting range 0.1 ~ 20.0s 1 ~ 300s
s Shock time “MIN” or 0.1 ~ 10.0s
setting range In case motor power souce frequency is 50Hz and higher, shock time at “MIN” is approximately 30ms.
Reponse Set by number of QUICK (Average no. 1 time), NORMAL (Average no. 5 times), SLOW (Average no. 20 fimes)
54 Inhibit function | Manual/auto switching Autoinhibit ‘ Manual/auto switching Autoinhibit
Relay self-holding Self-hold/auto reset selectable Only OUT3 is selectable | Sequencer function
.é Switching detection level 8 steps 4 steps None ‘ 8 steps None
5 Test function Relay output test
Peak-hold When the load ratio exceeds the pre-set level (or falls below it), shows the maximum value within shock time.
function On|y when the output is set as self-hold, it is peak hold.
% Power display range | — 200 ~ 200% 0 ~ 200%
| Voltage display range 0 ~ 500V
5% Current display range 0.01 ~ 999A
Frequency display range 5~ 120Hz
Power consumption TOVA (Inrush current 5A within 5ms)
Approximate mass 1.0kg
feﬁg‘ebriiﬂre 0~ 50T
Work | Rective humidity 45 ~ 85% RH; there is no condensation
environment Alitude 1000m and less 8
a,ﬁ&i?ﬁ;m No corrosive gas, dust g
Note: 1. Basic type can monitor not only positive (plus) torque but also negative (minus) torque. =

% 2. Basic type and Economy type can monitor power or torque.(Negative torque can not be monitored by the Economy type.)
In case of torque monitoring, torque is calculated by the monitored power, and displayed. In this case, rated torque (100%) is that at 60Hz.
In case the frequency is 20Hz and below, errors become larger due to motor efficiency. In this case, use for power monitoring.
%3. In case Shock Monitor is used at AC400/440V, a 400V class resister "TSM4-PR1 (TESM4000 series)" and "TSM-PR2 (TSM3000 series)" is necessary.
%4, This is the function to stop the power monitoring of Shock Monitor.Basic, M1 and M2 types can inhibit manually,
and between inhibit input terminal (refer to page 138, 147, 148) and CM are ON within setting time, or during ON, load tratio [0%] flashing and do not monitor power.
In addition, if the frequency changes 4Hz/1s of motor voltage, monitoring is automatically stopped. (Auto inhibit)

A Warning

When using the Shock Monitor with a human transport device or a lifting device, install a suitable pro-
tection device on that equipment for safety purposes.

Otherwise an accident resulting in death, serious injury or damage to the equipment may occur due to a
falling accident.

Shock Monitor
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= Shock Monitor

Series Specifications

Model No. TSM4000 TSM4000H1 TSM4000H2 TSM4000M1 TSM4000M2 TSM4000C1
Load slave Contact Built-in forward/reverse
ltem #13%2 Basic type #2 Economy type tracking type defection type Integral power type sequencer type
Capacity 0.1 ~ 110kwW
Applied
33 Power source voltoge AC200/220V, AC400/440V
meter Frequency 5~ 120Hz
Control power supply voltage AC90 ~ 250V50/60Hz, DCP0 ~ 250V Nonpolar
%3 Motor voltage AC250V, MAX
g- Current sensor DC2.5V
- Control input X1, X2, X3, H, RST X1, X2, RST X1, RST X1,X2, X3, X4, X5 | X1,X2, X3, X4, X5 X1, X2
No. of contact 3c 2c 2c 3c 3c 2a, 1b, 1c
Relay contact AC250V, 0.5A (Inductive load cos ¢ = 0.4)
3 output DC30V, 0.4A (Inductive load) DC110V, 0.2A (Inductive load) Minimum load applicable DC24V, 4mA
8 Output | Mechanical 10,000,000 activations
relay life | Electrical 100,000 activations
Analog output relay DCO ~ 10V
load | Output1 Highl - 200 ~200% | HIGH1 5~200% | HIGH1 1~ 99% OuTl 1~99% OUT1 0~ 99% | Overload 5 ~ 200%
sefting | Output 2 | High2 — 200 ~200% | HIGH2 5~ 200% | HIGH2 5~ 200% OouT2 1 ~99% OUT2 5~200% | Noload 5~ 200%
| el | ouput3 | low - 99~ 99% I I OUT3 5~200% | OUT3 5~ 200% I
'% Start time setfting range 0.1 ~20.0s 1~ 300s
P Shockfime “MIN" or 0.1 ~ 10.0s
seffing range In case motor power souce frequency is 50Hz and higher, shock time at “MIN” is approximately 50ms.
Reponse ?ﬁ;\% ;“g"/‘é’r‘;’q‘g QUICK (Average no. 1 time), NORMAL (Average no. 5 times), SLOW (Average no. 20 times)
4 Inhibit function | Manual/auto switching Autoinhibit ‘ Manual/auto switching _
Relay self-holding Self-hold/auto reset selectable Only OUT3 is selectable | Sequencer function
.é Switching detection level 8 steps 4 steps None ‘ 8 steps None
5 Test function Relay output test
Peak-hold When the load ratio exceeds the pre-set level (or falls below it), shows the maximum value within shock fime.
function Only when the output is set as self-hold, it is peak hold.
% Power display range|  — 200 ~ 200% 0 ~ 200%
| Voltage display range 0 ~ 500V
5% Current display range 0.01 ~ 999A
Frequency display range 5~ 120Hz
Power consumption TOVA (Inrush current 5A within 5ms)
Approximate mass 1.0kg
feﬁi,ffrifﬂre 0~ 50T
Work | Rective humidity 45 ~ 85% RH; there is no condensation
environment Altitude 1000m and less
a,ﬁ&i?ﬁ;m No corrosive gas, dust
Note: % 1. Basic type can monitor not only positive (plus) torque but also negative (minus) torque.

%2. Basic type and Economy type can monitor power or torque.(Negative torque can not be monitored by the Economy type.)

In case of torque monitoring, torque is calculated by the monitored power, and displayed. In this case, rated torque (100%) is that at 60Hz.
In case the frequency is 20Hz and below, errors become larger due to motor efficiency. In this case, use for power monitoring.
%3. In case Shock Monitor is used at AC400/440V, a 400V class resister "TSM4-PR1" is necessary.
4. This is the function to stop the power monitoring of Shock Monitor.Basic, M1 and M2 types can inhibit manually, and between inhibit input terminal and CM are ON
within setting time, or during ON, load tratio [0%] flashing and do not monitor power.
In addition, if the frequency changes 4Hz/1s of motor voltage, monitoring is automatically stopped. (Auto inhibit)

A Warning

When using the Shock Monitor with a human transport device or a lifting device, install a suitable protec-
tion device on that equipment for safety purposes.

Otherwise an accident resulting in death, serious injury or damage to the equipment may occur due to a
falling accident.
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Redesigned

Effective for factory "visualization"
(optionally available)

The Shock Monitor features an optional communication
function with a commercially-available touch panel
display unit, allowing you to display the current value
of the Shock Monitor and its trend graph on a display
unit located at a remote site.

Additionally, it's now possible to change parameters on
the Shock Monitor remotely by specifying them on the
touch panel.

*For details on the optional communication function,
contact TEM.

Basic operations of the TSM4000

SAFCON

Quick detection of minute load variations

Introducing Shock Monitor TSM4000

Features

Safety design
The terminal block is designed with a cover for safety,

resulting in a structure which prevents dust or other
foreign matters from entering the main unit.

Analog output
An analog output of 0 to 10V is included as a

standard feature. Perform monitoring and actions

corresponding to the loads.
(The output can be changed optionally to 0 to 5V or 4 to 20mA.)

Environmentally conscious

Featuring a backlight auto-off function that enables
effective energy-saving operation.

The Shock Monitor is an environmental-friendly
product which contains no RoHS regulated
hazardous substances.

Improved operability

Featuring a new panel-mounting type which allows
easy connection of wires to the terminal block for
panel mounting.

DIN rail mounting is also available.

H Overload operation mode

Electric
power Shock
High2 7 Monitor trip
setting— T \—"——~"——~"—~"——-—————— — =
value _L [
HghtT— N\~ —~-———-——~— Fet-—f—+—
i | (|
st\e’giﬂg , Instantaneous overload | : : ] Overload
T b
! | 1 A )| Motor
. 1 : ! o ! ?‘09
! . I N ime
0% 1 T " N L N "
| Start time 1 % LLJ/:M
> h (d hirvad High? shock time
MOTOR | L Nl
indicator nnonnaane + . . i
! : [ |
High1 indicator '_l '-I-'uuuuhuu
1 1 [
High2 indicator
: ! V! Automatic reset setting
Filgnt relay J——"L— The setus s reset afer 1.
|
High2 relay Self-hold

setting

during acceleration.

M Light operation mode

Electric
power

Shock
| ,/ Monitor trip
| |

i |
Low ssgmg o Lﬁhﬁ)aﬁ 5
1
: ! | Motor
| ! " stop
L ! L time
0% " Start time ! Instantaneous [ Low + 1 Low !
! ! light load 1 ,shock timet ! shock time 1
| | [ (R —
|
resc jppgngmf — : i
\ N T |
| |
Low indicator ' | !
1
! | —1 11178
! l
Low relay | Self-hold
Il |_| setting
1

* When the motor starts, both start time and shock time counting begin

simultaneously, and that with the longer setting time is made effective.

1) The load is compared with a preset overload detection level. When overload status (or light load status) continues for a certain
period of time (shock time), an abnormal load notification is sent externally.
2) Two abnormal signals are provided for upper limit and lower limit. These can be used as notification signals or motor stop signals.

3) When the motor starts, the load detection is suspended for a preset period of time (start time) in order to avoid erroneous output

4) A torque monitoring function (20 to 120Hz) is provided which is effective when an inverter is used. Refer to Note)*2 on page 132.

Shock Monitor




& Shock Monitor

@® Usage examples

Overload protection for machine

tool/detection of drill breakage
Ideal for realizing a Dantotsu line

=

=

il
I

|

In a drilling process using a machine tool, the Shock
Monitor reliably detects not only overload but also any
breakage of the drill, preventing defective products from

Overload protection for a
suspension/hoisting device

The Shock Monitor can be used with a hoisting
device on a staging set or in a factory. When the load

on the device exceeds the design load (allowable

being produced during unattended operation. load), the drive system is stopped automatically to

Additionally, using a model which calculates integral prevent accidents such as dropping.
power values enables detection of wear in the drill The power detection method ensures highly accurate
with high accuracy. Replacing the drill before load detection even for high-reduction operation

breakage can prevent yield decreases. using a worm gear reducer in the drive unit.

@ Application examples of the optional communication function

The optionally available communication function enables the combination of the Shock Monitor and a
commercially-available touch panel display unit to be used in the following ways:

<Functions available with the display unit>

@ Displaying of electrical power, current, and voltage data in graph form
@ Saving of the above data and transferring the data into memory

@ Reading/writing of setting values for a specified parameter

Touch panel display unit

Shock Monitor (commercial product)

FTSUBAKI  SHOCK MONI[TOR . . . .
: !\ Communication specifications
item

Brief specifications

HOTOR Lov Hishl Hish2
° o o o

®®O Transmission RSAS5

standard

UU U

Communication

method Half-duplex, bidirectional, Modbus protocol

Transmission | Selectable from 24, 48, 96, 192, and 384kbps

<Usage>

@ The production process can be monitored using real-time displays of power and current waveforms.

@ Checking the waveform of abnormal events is effective in preventive measures or making improvements to
guard against device damage.

For details, contact TEM.
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@ Model No.
Shock Monitor main unit Current sensor
(Example: [U][o][1]a])
Type Option code
Blank : Basic type Blank : Standard specification
P~ - Panel mounting type T1  : With communication function
E; : Eggg(f’g“”\gmﬂz ype A1 : Analog output 4 to 20mA
: A2 Anal V
M1 : Contact detection type nalog output 010 5
M2 : Integrated power type
C1 . Built-in forward/reverse sequence
@ Outline dimensions (Basic type) @ Outline dimensions (Panel mounting type)
96 96
FTSUBAKI SHOCK MONITOR FTSUBAKI SHOCK MONI[TOR
(GIO0) ®@®O
=
Panel cutout dimension
U U U U U U
Mounting hole dimension 9302

2445 (2Mz) 84

124
124

egtl) 2

@® Part names and functions

lhoooonooadl / (D Liquid crystal display---- Displays load ratio, setting value, or parameter data.

Frsumak sHock mon1Tor_A @ LED indicators «--eeeeeees Indicates the status where the motor is running and
m // the output relay is activated.
MR tov gt (3 Operation keys «:+eeeeeee Keys used to toggle the display mode or change parameters.
@ @" I @ Connector CNT eeeeeeeeees Connects a device to use signals for control input or
UUUUUUUU analog output.
) (® Terminal block for wiring Terminals for connecting control power supply,

motor voltage, relay output, current sensor cable, etc.

Shock Monitor

Main unit section

fﬁﬁﬁﬁﬁﬁﬁﬁﬁ]ﬁ 1 ] Socket section
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Option

Bl Current sensor (attachment)
The current sensor brings motor current into the

Shock Monitor unit.

Select a model from the chart below depending on the

motor capacity and voltage.
AC 200/220V motor AC 400/440V motor
N~ Sensor | Numberof wires | Sensor | Number of wires

) | Mo, MIEH piogin, | Pt
0.1 TSM-UO10 6 TSM-U010 12
0.2 TSM-U0O10 3 TSM-U010 6
0.4 TSM-U010 2 TSM-UO10 3

0.75 TSM-U050 6 TSM-UO10 2
1.5 TSM-U050 3 TSM-U050 6
2.2 TSM-U050 2 TSM-U050 5
3.7 TSM-U050 1 TSM-U050 3
5.5 TSM-U050 1 TSM-U050 2
7.5 TSM-U100 1 TSM-U050 1
11 TSM-U100 1 TSM-U050 1
15 TSM-U150 1 TSM-U100 1
18.5 TSM-U150 1 TSM-U100 1
22 TSM-U200 1 TSM-U100 1
30 TSM-M300 1 TSM-U150 1
37 TSM-M300 1 TSM-U150 1
45 TSM-M400 1 TSM-U200 1
55 TSM-M600 1 TSM-M300 1
75 TSM-M600 1 TSM-M300 1
90 TSM-M800 1 TSM-M400 1
110 TSM-M800 1 TSM-M400 1

Sensor Model No.

Current direction indicator

TSM-UO10, TSM-U050, TSM-U100, TSM-U150, TSM-U200

Installation holes: 2-¢ 4

=] &

PN
=

]

5046-04AG
MOLEX

45
63.5

Hiy |

46
54

Sensor Model No.

¢4.6

TSM-M300, TSM-M400, TSM-M600, TSM-M800

Current direction indicator

R2.3
Installation holes

/ Installation ho\jg
I_ T

H

A ]

—
-

—
=

7 5046-04AG

MOLEX
| 41

64

TSM4-PR1

Hl 400V class resister
It is necessary in case the motor voltage is
400/ 440V. Please order separately.

60

31.2

45

]

4—p4

120
105

1|*©

Jli©

[
[elele]

[VERAIA]

RESISTOR

FOR 380460V

TSM4—PR1

90

U2 V2 W2
el
©

6

—M4 screw

Il Sensor cable

connector below separately.

A 1 m length sensor cable (TSM4-S01) comes standard to
connect the Shock Monitor and the current sensor.
In case a different cable is required, order the cable with the

Model No. Cable length (L)
TSM4-S01 (attached) Tm
TSM4-S03 3m
TSM4-S05 5m
TSM4-S10 10m
TSM4-S20 20m
TSM4-S30 30m

[Toma—sxx8 §

oooo

Il Panel mounting bracket
This bracket is used to
secure the panel mounting
type Shock Monitor.

| TSM4-PL1

l1\lo|1e uded dimension
. Include

M 3 SEMS o 15 93502
2. Screw tightening torque

Panel mounting hole

(81)

2-Md nut

Rubber sheets

:0.1210 0.16N'm
3. Panel mounting hole dimension
: See the figure on the right.

69+0.2

Il I/0 cable

This is an optional cable used for control input, analog output, or communication
functions. If should be ordered separately when necessary.

Model No. Cable length (L)
TSM4-CO1 Tm
TSM4-C03 3m

= [1sma—oxA{|{
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M External connection CB : Citouit breaker
. Fuse
B : .
R OC S R S bM(C;) ?glq Current sensor U MC fE()Iregg?(r::agnetlc contactor
AC200,/220V I:l v OCR : Over current relay
AC400./440V oS0 g£TS oo CR1 :CR filter
50,/60Hz T T S — Lol w START: Start button
O o O o | STOP : Stop button

Operating electromagnetic coil capacity
(magnetic capacity) of the electromagnetic
F contactor [MC] for motor should be less
than 100VA when throwing, and less than

o—L{—1 :
AC100,/200V ART 10VA when holding.
50,/60Hz F
© = [12]
SHOCK MONITOR SToP .
J POV\EE?] TSM4000 '1\l°te'
o—0

High2 . Select the current sensor from
I c[13] the Current Sensor Selection
clel

LAMP (High2) table based on motor capacity

/ and voltage. Use the specified
number of pass through and
)((:10 ’\ECTOR Nt oUTPUT current direction.
X1 1 o LAMP(L0W> 2. Make sure to insert the current
X2| 9 ' @ sensor into the "phase V', and use
’f: 120 Hight SUZZER (HiahD) sensor cable TSM-SXXN to
F‘ 9 connect with Shock Monitor.
’F\{AEECT:ESDEH RST| 11 3. If using a 400/440V motor, use
<> :D':’t ; war- _IW1 400V class resister shown in
[Aout > V2| VA1 dashed line.
:\: 162 U2| AN 1U1 4. Connect motor voltage terminal
#FOR ANALOG INPUT | ke - of Shock Monitor U[1], V[2],
) 400V CLASS RESISTER (OPTION) WI[3] with the phaseof [U], [V],
3FOR COMMUNICATION RST 185 (O Y WHEN USING 2007440M SENSOR CABLE [W] respectively.
v-| 7 5. Use relay for minute electric
NC| 3 current for [X1], [X2], [X3], [IH],
N.C.| 14 [RST].
EJ10] O In case of a wrong connection,
I load can not be detected
= #%The analog input and communication terminals are supported as optional functions. correctly and the Shock
Monitor will not work properly.
B Function of terminals . Connector CN1
- Terminal block High2  Power :
r Current sensor 4~ output - supplyq X1 [X3|N.C.|CM [Aout | Ain| V- | RS-
20[19]18[17[16[15[14]13]12]11 T3l 215678
[¢) 9 |10 |11 (12 |13 [14 | 15
Fac+c-|+5-15|B_SI | |powen
X2| IH [RST|[OV |OV |N.C. |RS+
Note) C tion to pins No. 3 and 14 i hibited.
ulviw g_él—l 8_(5|—| E ote) Connection to pins No. 3 an is prohibite
Q Q
l1 2 3“_4 | 5 | 6_“_7 | 8 | g_l\El Name Symbol IOTJ/T ':m Explanation
Motor High1 Low —=— =h
voltage output output X1 IN 1
I:K/)Ut . Prcjce;s X2 IN 9 | Power process terminal
Name Symbol ouT NI: Explanation swite X3 IN 2
ol ; ]' c P — Inhibit IH IN 10 | Inhibit terminal
ontrol power
| P POWER | IN — onnection |° contre Common M IN_ | 4 | XI,X2,X3,/HRST common termincl
supply power supply -
Reset RST IN 11 | Resetting self-hold status
Ground E — 10 | Ground terminal e )
-15 OouT | 16 .
15 | our |17 M Control input
C t
vrren C- IN 18 | Sensor cable TSM4000 1oV
sensor
C+ IN | 19 10mA | @ ﬁ N
FG — 20 1| X1 %
u N | 1 5 | x2 =
Motor Motor voltage input 2 | X3 =
v IN 2 inal 10 | H S
voltage termina K o
w IN | 3 11 _|RST *
4 | CM —
Low b our | 7 Relay contact output
output a ouT 8 | when the lower limit
c OUT | 9 | outputis activated B Analog output
High1 b OUT | 4 | Relay confact output -
? X a OUT | 5 | when the higher limit 1 TSM4000 v v
oufpu tout i tivated R R 10
c ouT ¢ | outputis activate s Trom ] H :
’ c OUT | 13 | Relay contact output v  5f---; : Y :
High2 y p 8 | H 8 d H
I? A a OUT | 14 | when the higher limit 2 7o 2 2
ovipy b ouT 15 | outputis activated CN1 S0 o0 200 % % 10 20 %

Load ratio Load ratio

When the model supports the terminal function as standard, the analog output
characteristic can be selected with Parameter 21: OUTPUT SELECT.
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Il Parameter setting

No Parameter Data DST]'I%X:';" Contents
1 | Parameter (1)Unlocked All parameters can be changed.
Lock (2locked | (V)1 s e onis s ool b .
2 | Motor Voltage | (1)200-230V (1) | Molorvoliage 3 phose 200V class
(2)380-460V Motor voltage 3 phase 400V class
3 | Motor kW 0.1~ 110kW | 0.75 | Sefting motor capacity
4 | Start Time 0.1 ~20.0s 3.0s | Setting the start time
5 |Process 1~8 1 | Number of process
6 | High2 Level -200 ~ -5% 100% | Higher 2 level of process 1
Process[1] 5~ 200%
7 | Shock Time H2 | MIN,0.1 ~10s | 1.0s | Higher 2 shock time
8 |OutputRelay H2 | (1)SelfHold | (1) Selecting the upper limit 2
(2)Auto-Reset output operation mode.
9 |Highl Level -200 ~ -5% 80% | Higher 1 level of process 1
Process[1] 5~ 200%
10 |Shock Time HT | MIN,0.1 ~10s [ 1.0s | Higher 1 shock time
11 | Output Relay H1 | (1)SelfHold Selecting the upper limit 1
Low Level (2)Auto-Reset 2 output operation mode.
12 | Process[1] -99 ~0~99% | 0% | Lower level of process 1
13 | Shock Time L MIN,0.1 ~10s | 1.0s | Lower shock time
14 |Output Relay L | (1)SelfHold (1) Selecting the lower limit output
(2)Auto-Reset operation mode.
15 | Motor Efficiency | 10 ~ 100% 100%| Motor efficiency.
16 |Response 1 ~ 50times 5times| Number of moving average sampling operations
17 | Inhibit Time IH,0.1 ~ 10s IH | Inhibit time 3
18 | Auto Inhibit (1on | Setting the auto inhibit function.
210F @)
19 | Power/Torque | (1)Power (1) | Monttor with mofor input power
(2)Torque Monitor with the torque calculated by the power
20 | H2Relay logic | (1)Fail Safe | ) Selecting the fail-safe operation.
(2)Nomal Logic
21 | Output Select | (1)-200 ~ 200% | 2) Selecting the analog output.
(2)0 ~ 200%
22 |LCD Bocklight | (1)Aways | o\ | Keeping the backlight on  ll fimes.
(2)2min ) Turning the backlight off two minutes ofter key operafion.
23 | Trip Test | [1)Motor on/off (1) Selecton of test mode during
(2)Motor off motor operation

Hl LCD contrast adjustment

¢ Inhibit time: Time for which the power detection is
temporarily stopped.

When the LCD display is illegible, hold down the SET key and press & or ¥ key to
adjust it.
(Note that excessively high contrast will shorten the LCD service life.)

Z1susaK

SHOCK MONITOR

MOTOR Lov
o

High! High2

@M.

Hold down the SET key and press
A o make the display darker.

Hold down the SET key and press
V¥ to make the display lighter.
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New and unique applications for the Shock Monitor
Various application-specific types based on the "Basic type" of TSM4000!!

Our line-up of Shock Monitors fit perfectly with all kinds of applications.

Application examples and basic operations of each type

1. [Basic type] TSM4000 type
[Economical type] TSM4000H1 type ‘-

The economical type has fewer functions than the basic type.
Refer to the below charts for a comparison of Shock Monitor functions.

.+For general industrial machines

Il Damage prevention Bl Preventive maintenance

Low speed conveyor overload protection Bread making line lubrication maintenance

Seats for automobiles

— %ﬁ

ratio, making it difficult for the Shock Relay to
detect the overload, so a power detecting type
Shock Monitor is the best option.

eV e
- Carrying
— Shock Monito f bread dough
1//1800 reducer —
N — A—
0ooooo
- Just pulling the
Shock Monitor load ratio 100% conveyor by hands Fermentation line
Shock Monitor oad rafio 50% ’ These responses i
i ratio 50%, e ] were detected by ‘Shock Monitor,
Shock Monitor
Shock Monitor load ratio 0% :I
0ooooo
Key point K int
There is little current variation due to a high gear e oin

Shock Monitor detects even minute load rise due to
the lack of lubrication for the chain. It then sends an
alarm signal to operate the automatic lubricator.

Applications Applications
Assembly conveyor, water and sewage treatment, Food processing machines that operate 24 hours a
day, etc.

garbage disposal equipment conveyors, etc.

Basic operations of TSM4000H 1

@® Minute load detection is possible by electric power: Economical
Simplified setting type with fewer functions [Features]

1) Simplified functions means easy set-
ting.

2) Relay output has two outputs. It can
be used as an alarm signal (HIGH1)
and an abnormal level output

out put the abnormal condition of the equipment

After lapsing Shock Time of HIGH2,
Alarm output when motor power g
exceeding HIGH1 level.

100% A =
. (HIGH2). =
""""" —f-—r\ — HIGHZ setting 3) As a set, HIGH1 and HIGH2 can be =
o} switched from the external for a 5 15
g ..... -4+ —1— HIGH1 setting maximum of 4 types. It is useful to B
Q / change the setting depending on the § §
o) o . : S
g Setting e of Shock Mot | ) JOrkpiece being carried. | B
= outputs after exceeding HIGH2 comes with an eticie orque < B
setting level. monitoring funct.lon (20 ~ 120Hz2) for (2]
when using the inverter.
¥Refer to page 137, Note: %2
0%
- P HIGH2 Shock Time Comparison on function [Basic model] and [Economical model]
 Start Time et < - - -
< > Function Basic model | Economical model
. S HIGH1
/ P HIGH1 Shock Time £ © o
Setting time to prevent Shock Monitor 7 h 3 HIGH2 O O
output error due to start-up power. 1 S Low O X
ON  HIGH2 Output relay Torque monitoring function O @)
| No. of selection of detection level
ON HIGH1 Output relay (No. of process o mornitor) 8 4
Maonitoring negative forque O X
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Application examples and basic operations of each type
2.[Load following type] TSM4000H2 Type---For general industrial machines

B Protection for equipment which vary in efficiency B Protection for equipment which periodically varies in load.

@® Equipment driven by worm reducer @® Swivel
"Shock /|
Monitor
—/ -
LS Shock
oooood Monitor
1
dogns ‘
Mud collecting chain IJ—_l
Key point _
The efficiency of the reducer varies together with KE! QOInt
operating time. As well, even for equipment where Even if the load of the equipment varies during 1
the load ratio varies, it is possible to detect abnor- rotation, it is possible to detect abnormal conditions
mal condition due to the load following function. due to the load following function.
Applications Applications
Water treatment equipment, etc. Medical equipment, etc.

Basic operations of TSM4000H2

@® The set value automatically varies and follows the variation

of load: load following

Because variation in machine efficiency does not affect the Shock Monitor,
it makes the ideal overload protection device.

(Example) Once HIGH1 setting value is set
"+ (plus )10%", the variation is read at every
writing cycle, and it resets the operation
level within +10% as a new level.

HIGH2:No rewriting of the
operation level makes it
absolute value monitoring.

[Features]

1) For equipment where
mechanical efficiency varies

100% A Detection of overload, by periodically following the
° output abnormal operational level and
condition of equipment ... ..
Setting HIGH2 minimizing the efficiency
s\ sstne s | o pariation effct the pracicl
o ey oetle i )
é). +10%(HIGH1) r+10% operation level T?B%S.eﬁ@ 4 L setting detected.
£ Setting level HIGH ° -,_.H' 0% 2) The writing cycle can be
Y
= changed to meet the
fluctuations of the efficiency
0% » change.
) . . - ] 3) While the operational level of
Start Tlme' <Wrmng cycle ;<Wr|t|ng cycle ;4ert|ng cycle > > Shock Time HIGH? is constant and has
no variation, absolute value

HIGH1 Output relay

monitoring can be done by
HIGH2.

[onT]

Writing interval can be Changedw
during 1 sec.~60minutes.
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Application examples and basic operations of each type
3.[Contact detector type] TSM4000M1 Type: - - -For machine tools (Industrial Property Right Patent No.: 3108798)

H Tool and work-piece contact detection Hl Tool and work piece contact detection
(Feed speed control, etc.)

@ Rotational balance corrector
@® Grindstone contact detection for auto parts (crank shaft)
ﬂ

‘ High s rotational
N o ~ iz )

using a vibration

o sensor. When vibration
l:l is above the regulated
amount, the crank shaft
o o o o L& in question can
ooobooo = ?’\e‘ é?ndered defective

In order to balance the
NG product drill a holef
to reduce the weight of
[ I the overweight portion,
allowing the Shock
Monitor to detect the
moment the drill
< touches the work-
ﬁ piece. From there, the

drill feed amount and

Work-piece

m the weight reduction
<db) quantity are kept
constant.

. <]
gt

Movement

When drilling the hole, if the drill touches the work-
piece, it will be detected and the Shock Monitor will
immediately output. From there, by keeping feed time
constant, the drilled quantity is managed uniformly.

AN\NY}

Movement
Until the grindstone makes contact with the work-
piece the feed speed is high. After the Shock
Monitor has detected contact with the work-piece,
the TSM4000M1 immediately switches to a low feed
speed. (shortening the working time)
Key point Key point

The Shock Monitor ignores common changes to idling
power. Because it can only detect work volume, it can
securely judge the moment contact is made with the drill

The instant a minute load contacts the work-piece, it
is quickly and accurately detected. Consequently, a
substantial decrease in the finishing cycle time is

realized. (0.03s).
Applications Applications
Metalworking, machine tools, etc. Machine tools (drilling machine, grinding machine, etc.)

Note: If the power source frequency exceeds 120Hz, such as a servo motor for a machine tool's main spindle, consult TEM.

Basic operations of TSM4000M 1

@ Rapidly detects work-piece contact: contact detection

The idling position is automatically offset to a 0% load ratio, and the Shock
Monitor can only detect work volume.

[Features]
Load ratio at no load operation Minute load variation from off-set

100% A can be Olﬁ_set 10 0% peret value can be detected and output 1)Because the TSM40001 auto-
) quickly and accurately. matically offsets power during
o) idling to 0%, the minute power
g change during tool and work-
O —f — N\ —— e — e — e — OUTS3 setting value piece contact can be detected
S Not off-set. monitor with high precision. (There are
o absolute’value two types of output: OUTI1

= ) : and OUTZ2)
W A — OUT1 setting value 2)OUTS3 is not an off set value,
i :i > and absolute value can be

0% ! 1 . monitored.
. | _»”4 OUT1 Shock Time 3)In regard to a detection level,
Start Time . ! as a set, OUTI1, OUT2 and
<4—p [ ON OUT1 Output relay OUTS3 can be switched from

the external for a maxi-mum of
8 types, it can deal with the
change of grindstone and
work-piece.

=
9]
=
c
o
=
x
3]
o]
<
0
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Application examples and basic operations of each type
4.[Integrated power model] TSM4000M2 Type:--+- For machine tools

By integrating 1 cycle of power from the manufacturing process, tool wear condition and breakage, as well as overload
can be detected.

H Estimated tool service life Hl Check the product quality

@ Drill piece wear detection @ Screw thread quality inspection

Constant pressure feed Workoor 'r T h hon | - n o
—_— ork-piece urn the tap, then insert into the work-piece t
with thread ~~'@ inspect the thread machined condition.
Drill (tool) “ The Shock Monitor can detect the defective
condition of the work-piece.
Motor —_— l

Work-piece

Shock Monitor

et

oooogo ‘Shock Mority
. Jig to fix the work-piece —/1
Key point Fincinis

Key point

In regard to a constant pressure finishing machine,

even the tool wears but the load variation is small.
By taking advantage of the increase in machining
time, high precision wear detection with the inte-
grated power model is attained.

Applications

Machine tools, etc.

Like when checking the quality of a tap hole, instan-
taneous power is unstable and the integrated power
model is ideal for applications where setting the
detection level is difficult.

Applications

Inspection equipment etc.

Note: If the power source frequency exceeds 120Hz such as a servo motor for a machine tool main spindle, consult TEM.

Basic operations of TSM4000M2

@® With the sum total of 1 cycle, machine tool wear,
breakage and overload can be detected: integrated power

Machine tool wear can be detected by integrated power, and outputting the abnormal condition.

[Features]

Integrate value which is proportional
to the area of [__] portion

Within the setting time of 1(one) cycle,
detection of the increase of integrated power
due to tool wear, and output to OUT2

1)In regard to a constant pressure
finishing machine, even the tool

wears but the load ratio does

100%
5 OUTS3 Setting value not increase while the machin-
§ e OUTS%S;?;?\ZCEZ) ing t.ime. inc.re.ases. Fpr this
£ i (Integrated) application it is monitored by
%" OUT(}ntSe%trt;?S d‘;a'”e power consumption (area).
3 2) After machining is completed,
= . .
3 the drill wear is detected by the
§ . upper limit of power integration
0% i i i v (OUT2), while the drill breakage
? ilntegration setting time ilntegration setting time ilntegration setting time can be detected by the lower
- | : > g > limit (OUT1).
3) With the instantaneous value of

OUT2 Output (wear)

|_| 1s One shot output (automatic reset after 1s of output)
\

OUT1 Output (break)

. OUTS3, overload due to jam is
1s One shot output monitored with absolute value.
i 4) As a set, there are a maximum

_—

OUT3 Output (overload)

| Self-holding of 8 types that OUT1, OUT2

(OUT1 is for light load (drill breakage) detectiorD

and OUT3 can be switched
between from the external. It
works with the change of tools

Monitor time can be
changed 0.1 ~25sec.

( OUT3 monitors the current instantaneous load ratio)

and work-pieces.
5) The elapsed time setting can be

changed easily.
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Application examples and basic operations of each type

5. For the forward and reverse sequence program built-in type:
TSM4000C1 Type::---- For crushers

l Crusher blade protection and forward/reverse control

@ Crusher

'Shock Monitor,

) Raw garbage

0ooooo @
(P

G

]

Pusher

Movement Blade )7%/

Precisely detects load on crusher blades. When a jam occurs, the machine automatically detects overload
— the machine stops — moves into reverse — stops — moves forward repeatedly until the
machine becomes un-jammed.

Key point

Blade life span increases significantly. The sequence program necessary for forward and reverse move-
ment is built-in, so it is easy to control the crusher.

Industry

Crusher for waste disposal, reducer, screw conveyor, etc.

Basic operations of TSM4000C 1

@® When overload occurs the machine is automatically_ run in reverse:
The sequence program for forward and reverse rotation is built-in.

The sequence control program for the crusher is built-in.

(Setting overload IeveD Setting time) Setting time) Setting time
V
[Automatic operation starts | |:> |Forward output] =) |:> |:> [Reverse output | |:> | Suspended |
__——
(In case not getting back to normal operation after setting reverse rotation, completely stop output. )

- [Features]
100% 4 Time §hock Time Start Time

Setting overload level movement) signal, st.opplngi reverse
movement and restarting during overl-

—»i— 1) Just by inputting the starting (forward
i
:
1
] 1 -
. L_f — A e . oad can be controlled without an exter
1
1

A
4

nal sequencing program.
2) Even if the preset reverse setting time

has past, when the machine does not

o
X Motor power

&
return to normal operation, the stop sig-
. Start forward nal is output and the device can be com-
Once jamming rotation again

happens, equipment

pletely stopped.
3) The setting of overload level, stop time,

stops, _then reverse
operation to release Reverse and reverse running time can be easily
Jamming. setting time done in the field.
—Pi— Pt 4) To save energy it is possible to automat- rg
. : ]
( Setting stop time) Setting stop time) ically stop when there is no load. =
S
[e)
E
7
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External connection/ parameter settings/ terminal functions

2. Economy type TSM4000H1------ For general industrial machinery OB : Gircuit breaker
H F : Fuse
M External connection MC : Flosromagnetic
CB
e eaite o o START : Start button
50/60Hz To W . Start button
° S oo a I STOP : Stop button
Operating electromagnetic coil capacity
F (magnetic capacity) of the electromagnetic
o——LC=} contactor [MC] for motor should be less
AC100200V START G than 100VA when throwing, and less than
50,/60Hz - ] i % 0CR 10VA when holding.
POWER ~_SHOCK MONITOR .
4 TSM4000HT |, Note:
0[9[11 2 ELIEEZ [7ie e 1. Select the current sensor from the Current
o6l N @’LAMP(HighQ) Sensor tySeleo::tiolr; tabIeUbastehd on mg)ft‘grd
S capacity and voltage. Use the specifi
s N number of passes through and current
CONNECTOR CN1 direction.
s I 2. Make sure to insert the current sensor into
XRo— | Q ; BZ BUZZER(Hight) the "phase V", and use the sensor cable
HST_O—RST 11 TSM-SXX to connect with the Shock
METER RECORDER CM| 4 Monitor.
’[’] {Aout] 5 | 3. If using a 400/440V motor, use the
—o—] 0V {12 I A AN S 400V class resister shown in dashed
lé{ln 163 Y2 SAAA, OV line.
R[5 102 onpp oLl 4. Connect the motor voltage terminal of
V-7 (ONLY WHEN USING 400,/440V) CABLE the phase of [U], [V], [W] respectively.
N.C| 34 5. Use relay for minute electric current for
NCI1 [X1], [X2], [RST].
© In case of a wrong connection, load
E[10] can not be detected correctly and the
. F A f A | Q . P . Shock Monitor will not work properly.
unction of terminals = arameter setting
No Power
r Current sensor - -connection supply 7 No. | Parameter Data Ds?]mr;n Contents
20(|19|18|17|16|15(14|13 (12|11
ou9l18/17116115]1413l12] 1 | Motor Voliage 11200230V . (1) | Moor voliage 3 phase 200y class _
- - - otor voltage ase v class
FG|C+(C- |+15[-15 POWER otor Yolage 1'2)380-460v Motor voltage 3 phase 400v cl
(1O TRW_ ¢ (TT]ISW
(210.2kW_: (1218.58W
ulviwlg 81 116 8112 BI040 (192200
1[2]s]4[5]6]7[8]0 l1o] 41075KN (1430
Motor Hight HIGH2 (5)1.5kW 1 (15)37kW
Ground o | Mator kW b T 0.75kW ; ;
V?Agalﬁe output output 2 | Motor kW 16)2. 2k\N(l fus Setting motor capacity
7370 (171558
(8)5.5kW_: (18175
(9)7.5KW (191908
IN/ Pin . (10)1TkW : (20)110kW
N Symbol Explanat
ame TR ouT | No SenEes 3 | Start Time 0.1 ~20.0s 3.0 |Setting the start time
Conirol power POWER IN 11 | Connection of control 4 | Process 1~4 1 Number of process
supply voliage 12 | power supply 5 | Highl Level 5~ 200% 80 |[Higher 1 level of process 1
Ground E - 10 | Ground terminal 6 Shock Time  [MIN 10 |Hicher 1 shock i
15 | ouT | 16 H1 0.1 ~10.0s 0 | Migher | shockfime
15 out | 17 7 Output Relay | (1)SeltHold ) Selecting the output operation
E::seor:r C- IN 18 | Sensor cable H1 (2)Auto-Reset mode. (Highl)
C+ IN 19 8 | High2 Level 5~ 200% 100 |Higher 2 level of process 1
FG - 20 Shock Ti MIN
U N I 9 Hzoc me 01 Z00s T 1.0 | Higher 2 shock time
MI?tor \ IN 2 {\AO'C.” vloltoge input Output Relay (1)Self-Hold Selecting the output operation
voltage ermina 10 0 T s (]) )
wW IN 3 H2 (2)Auto-Reset mode. (High2)
o1 LB [ OUT [ "4 | Relay confact output Quck Nombor of mov o
i a OUT | 5 | when the higher limit 1 11 | Response (2)NORMAL 2) _ g averag
uipu B ouT 6 | outputis activated (3)SLOW ”””””””” operations
b OUT | 7 | Relay contact output (1)On Setting the auto inhibit
y contact outpu PP B R DL
Holﬁlsuf a OUT | 8 [ when the higher limit 2 12 | Auto Inhibit (2)Off 2 function.
c [our| 9 |ouputisactivated 13 | Power/ (Power (1) | Monitr wif molor inputpover_____
N.C | 13 ower/lorque (2)Torque Monitor with the torque calculator by the power
o nr':leri on - N.C | 14 | Do notconnect anything 14 | LD Backiiah (1)Always 1) Setting the backlight
N.C 15 acklight (2)2min illumination time.
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External connection/ parameter settings/ terminal functions

3. Load following type TSM4000H2:----- For general industrial machinery
M External conr'éBection CB  : Circuit breaker
Ne OCR F : Fuse
AC200,/220V o gT3R oo 1 CURRT SENSOR .V MC  : Electromagnetic
AC§00/440V oS gTeS o Q v contactor for motor
50,/60Hz T, T M W OCR : Over current relay
° © e o L CR1 :CRabsorber
START : Start button
‘ STOP : Stop button
AC100,/200V ‘ START CR1 Operating electromagnetic coil capacity
50,/60Hz F i CR (magnetic capacity) of the electromagnetic
o—L=— o [ Q contactor [MC] for motor should be less
J it R I than 100VA when throwing, and less than
ot 10VA when holding.
@ LAMP(High2) Note:
N 1. Select the current sensor from the Current
Sensor Selection table based on motor capacity
CONNECTOR CN1 BUZZER(Hight) and voltage. Use the specified number of
Xt o o—XT[ 1] @1 passes through and current direction.
EHST*O—HST 11 =7 2. Make sure to insert the current sensor into the
METER RECORDER cM| 4 "ohase V', and use the sensor cable TSM-
@ ﬂ% SXX to connect with the Shock Monitor.
E\i/n 16 WA AN WL 3. If using a 400/440V motor, use the 400V
W3 A class resister shown in dashed line.
RS[15] 2 onppo-dl 4. Connect the motor voltage terminal of the
RS-| 8 400V CLASS RESISTER(OPTION) Shock Monitor U[1], V[2], W[3] with the
L ; (ONLY WHNE USING 400/440)  SENSOR CABLE phase of [U], [V], [W] respectively.
NG, 14 5. Use relay for minute electric current for [X1],
[RST].
© In case of a wrong connection, load can
5 not be detected correctly and the Shock
. . 1 ) Monitor will not work properly.
M Function of terminals Bl Parameter setting
No Power
r_Current sensor - connection -supply No.| Parameter Data [1?\:&:11;" Contents
20[19[18]17]16[15]14]13[12]11 i
1 | Motor Voltage 11200230V | (1) [ Motor voltage 3 phase 200y class _
FG|C+C-|+15-15 POWER ofor Voltage (2)380-460V Motor voltage 3 phase 400v class
(1)0.1RW_ (1115 |
2)0.2kW 1 (12)18.5kW
ulviw|g SITI8 SI|E 2102k 1 (121854 |
LB < fI04k0 13220
1[2]sl4[s]e]7[8]s]10 (410,750 (14308
Motor " Hight HIGH2 (5)1.5kW | (15)37kW
Ground : . .
| fput fput e 0.75kW
V(i)n:)%gte outpu outpu 2 | Motor kW (612.20V | 164500 | Setting motor capacity
(7)3.7RW (1755 |
(8)5.5kw_: (1875 |
(9)7.5RW_: [19190kW
(10)11kW (20)110kW
Name Symbol IN/ Pin Exolanati 3 | Start Time 0.1 ~20.0s 3.0 [Setting the start time
m xplanation
YT oUT | No. s 4 |Highl Level 1~ 99% 10 [ Value of higher limit 1
Conirol power 11 | Connection of control Shock Time MIN . .
supply vollage POWER IN 12 | power supp|y 5 H1 0],\,]700; 7777777777777 1.0 | Setting HIGH 1 shock time
Ground E - 10 | Ground terminal Output Relay (1)SelfHold ) )
15 ouT | 16 6 HI (2)AutoReset (2) | Setting the output operation mode
c 15 out | 17 7 |High2 level |5~ 200% 100 | Value of higher limit 2
urrent N
C- IN 18 Sensor cqb|e Shock Time MIN
sensor 8 | T T T : :
cr N 19 H2 01 =700% 1.0 [Setting HIGH 2 shock time
FG - 20 OutputRelay | (1)SelfHold | ) )
N U N 0 Mot vatoge inpot 9 Ho (2)AutoReset (1) [Selecting the output operation mode
otfor \% inpu
voltage v IN 2| terminal mauiek ]
\ IN 3 10 | Response (2JNORMAL | (2) [ Number of moving average operations
b OuT 4 Relafi lve hicher limi (3)SLOW
Hﬁsuf] a ouT 5 Oi'::-l'\f/e] voe mighertimt 11 | Auto Inhibit Mon__ ] (2) | Setting the auto inhibit function
c OuT ) (2)Off
b OuUT 7 1)Interval
HIGH 2 Absolute value higher limit 12 | Offset Mode (inferval ] (2) | Setting the reference writing
a OuUT 8 (2)x1
output output 2 "
c Lourl 9 13 | Interval Ti P60 50s | Writing cycl 2
. NC 13 nterval Time |\ (0 6 riting cycle 5
° Do not t anythi i i
connection - N.C 14 © not connect anyihing 14 | LCD Backlight [1)Alwqys ,,,,,,,,,,,,,,,, () .Seh‘lr'wg ﬂj‘e b?Ckl'gh' -;‘6,
N.C 15 (2)2min illumination time. =
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External connection/ parameter settings/ terminal functions

4.Contact detection typeTSM4000M1------ For general industrial machinery
B External connection CB  : Circuit breaker
CB : Fuse

OCR F
1 MC

INVERTER
R

: Electromagnetic
contactor for motor

OCR : Over current relay

CR1  : CR absorber

START : Start button

STOP : Stop button

Operating electromagnetic coil capacity
(magnetic capacity) of the electromagnetic
contactor [MC] for motor should be less than
100VA when throwing, and less than 10VA
when holding.

R
AC200,/220v @ 0| O
AC400 440V oS &
50/60Hz 1,

AC100,/200V i
50,60Hz Pogin SHOCK IONTOR

[12] TSM400OM!1
]

>>
=<}
>

Note:

DETECTION
LEVEL
SELECTION

INHIBIT
OFFSET INPUT
METER RECORDER

=

1.

ONLY WHEN USING 400,/ 440V)

H Function of terminals

SENSORCABLE >

Select the current sensor from the Current
Sensor Selection table based on motor capacity
and voltage. Use the specified number of passes
through and current direction.

Make sure to insert the current sensor into the
"phase V', and use the sensor cable TSM-SXX
to connect with the Shock Monitor.

If using a 400/440V motor, use the 400V
class resister shown in dashed line.
Connect the motor voltage terminal of the
Shock Monitor U[1], V[2], W[3] with the
phase of [U], [V], [W] respectively.

Use relay for minute electric current for [X1],
[X2], [X3], [X4], [X5].

© In case of a wrong connection, load can

Hl Parameter setting

not be detected correctly and the Shock
Monitor will not work properly.

OUT3  Power Data when
- Current sensor 4 output rsuppiy" No.| Parameter Data Bt Contents
2019|18[17[16[15[14]13]12]11 L berameter lock | Unlocked ) |Cenchange paromster sefing _
o arameter LOC (Z)Locked E:n not thnge&(':i:)onme'er sefting unless in
Fe{C+{C-|+tl15]B I | |pone (1)200230V Motor volage 3 phase 200v class
2 | Motor Voltage (2)380-460V (" [ Motor voltage 3 phase 400v class
(1)0.TkW T (11)15kW
U|Vv|w é Q6| | é 96| | E
1]2]3]4]5]6|7]|8]9]10
' Motor - outt J—oute——
voltage  output output 3 | Motor kW 0.75kW| Setting motor capacity
(10]1 kW [20)T108W
4 | Start Time 0.1 ~20.0s 3.0 | Setting the start time
Name Symbol IN/ | Pin Exolanation 5 | Process 1~8 1 | Number of process
YMROL 1 OUT | No. pianatio 6 | OUTI Level 1~ 99% 10 | Higher 2 level of process 1
Confrol power 11 | Connection of control Shock Time MINC ) .
sonply vologe POWER | IN 12 | power supply 7 1 ouT 017008 1.0 | Setting HIGH 2 shock time
- Output Relay | (1)Self-Hold Selecting the output operation
E 110 | Grond tferminal g |OvutputRelay |(1)SelfHold g put op
Ground ] 10 | Ground terminal OUT1 (2)Auto-Reset 2 mode. (OUT1)
-15 Out | 16 9 | OUT2 Level 1 ~ 99% 15 | Higher 1 level of process 1
15 out | 17 Shock Time MIN
C t 777777777777777777777777777 . .
s:rr]rseor; C- IN 18 | Sensor cable 10 | our2 0.1 ~10.0s 1.0 | Sefting HIGH T shock fime
C+ IN 19 iy Output Relay | (1)SelfHold 9 Selecting the output operation
FG _ 20 OuT2 (2)Auto-Reset @ | mode. (OUT2)
U IN 1 12 | OUT3 Level 5~ 200% 80 [Lower level of process 1
Motor Motor voltage input Shock Time MIN . )
o VTN 2 | e 13 | Shock N 1.0 | Setting higher shock fime
\ﬁ/ O"L\IJT i 14 Output Relay | (1)SelfHold 0 Selecting the output operation
OuUT 1 Relative value higher limit ouT3 [2)AutoReset mode. (OUTS)
output a out S output 1 after offset (MQUICK . Number of moving average
c |out] 6 15 |Response | (2JNORMAL (2) ; 9 averag
N o | (3)SIOW operations
OUT 2 Relative value higher limit IH ] o
output a our | 8 output 2 after offset 16 | Inhibit Time 01 <900s T IH | Setting the inhibit time
c OouT 9 - -
- (1)On . A,
c OuT | 13 17 | Auto Inhibit plof T (2) | Setting the auto inhibit function
ouT 3 ouT | 14 Non-offset absolute value - -
output a higher limit output. 18 | LCD Backligh (MAlways . Sefting the backlight
Ooutr | 15 2)2min 1 illumination time
b acklight 2) (1) I
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External connection/ parameter settings/ terminal functions

5. Integral power typeTSM4000M2------ For general industrial machinery . .
B External connection F _ iFuse .
cB i OCR MC : Electromagnetic
Ro R o 1. CURRENT SENSOR U contactor for motor
AC200/220v @ 2 |° °© .
AC400./ 440V oS £S5 O\O H v OCR : Over_current relay
50,/60Hz T T @ W CR1 : CRfilter
ol &> oo 1 | START : Start button
STOP : Stop button
F Operating electromagnetic coil capacity (magnetic
capacity) of the electromagnetic contactor [MC]
ég}%%ﬁZOOV [11] for motor should be less than 100VA when
z POV[VERE] ?HS?\%O%%NJSR START . CR 5 throwing, and less than 10VA when holding.
j’\[?%;]—‘%@*‘ Note:
1. Select the current sensor from the Current
Sensor Selection table based on motor
capacity and voltage. Use the specified
DETECTION X @NECTOR ot %BUZZER number of passes through and current
LEVEL LB | direction.
INHIBIT SELECTION 2. Make sure to insert the current sensor
ORDER TO START N into the "phase V", and use the sensor
INTEGRATION ((pi)-LAMP cable TSM-SXX to connect with the
METER RECORDER NN Shock Monitor.
Pl 3. If using a 400/440V motor, use the
hVJ?Z m l\ﬁ I‘i‘r?gv class resister shown in dashed
L4()7)\7 cﬁ@ﬁgggﬂ;g (OPTION) 4. Connect the motor voltage terminal of
ONLY WHEN USING 400,/ 440V) the Shock Monitor U[1], V[2], W[3] with
SENSOR CABLE the phase of [U], [V], [W] respectively.
5. Use relay for minute electric current for
[X11, [X2], [X3], [X4], [X5].
© In case of a wrong connection, load
1 can not be Qetec_ted correctly and the
. Function Of terminals . Parameter Setting Shock Monitor will not work properly.
OUT3  Power No. Parameter Data Dsitlar‘:i\‘;n Contents
r_Current sensor 41 output 3rsuppiy (1)Unlocked i Can change paramefer sefing
20(19(18(17|16|15|14|13|12]|11
3 | 5 || | | ! |Foromelrtedk | aliocked W) | oo i
FG|C+C-|+15/-15 POWER 2 | Base Time 0.1 ~ 25s 2.5 | Chonging the fime for the rated of integrated power
3 | Integration Time | X5,0.1 ~ 255 5.0 | Setting the fime for power value integration
1)200-230V Motor voltage 3 phase 200V class
viwlg 3|8 3l |E 11200230V | | Motor voltoge 3 phase 200V closs
U Q I Q I 4 | Motor VOItage (2)380-460V (M Motor voltage 3 phase 400V class
1/2(3|4 | 5 | 6|7 | 8 | 9 10 (])O]k\N(H]]SkW
© Motor - ouTt Sout2 =g (200,200 {12)18.50W
volee o o (310.4RN 1131220
(410.75kW: (1430
(5)1.5kW i (15)37kW . .
——————————————————————————— ) Sett t
5 | Motor kW (612200 (164500 0.75kW| Setting motor capacity
IN/ Pin . (7)3.7kW i (17)55kW
| Explanation | oo R
Name Symbo ouT | No. xplanation (8)55kW (18)75kW )
Conirol power 11 | Connection of power (?)75|5\N4‘“9]90kw
supply voltage POWER IN 12 | source (10)1TkW 1 (20)110kW
Ground E - 10 | Ground terminal 6 | Start Time 0.1 ~ 20.0s 3.0 | Setting the start time
-15 OuT | 16 7 | Process 1~8 1 Number of process
15 out | 17 8 | OUT1 Level 0~ 99% O | Value of OUTI infegrated power lower limit
Current C- IN 18 | Sensor cable 9 | OUT2 Level 5~ 200% 80 | Volue of OUT2 integrated power upper limit
Sensor gratedp PP
C+ IN 19 10 | OUT3 Level 5~ 200% 100 | Volue of OUT3 instantaneous power upper limit
FG - 20 Shock Time MIN . )
. U N 1 11 ouT3 01-700s 1.0 | Setting shock time OUT 3
otor i
voltage v IN 2 {\é\rontfi’rrlc;ﬁdmge nput 12 Output Relay | (1)SelfHold ) Selecting the output
W IN 3 ouT3 (2)Auto-Reset operation mode (OUT3)
b |our| 4 R QUK |
Sﬁ;ulf o | OUT | 5 | jouer limit ovtput offer 13 |Response | [ZNORMAL 2 ON;QE;?;&‘ moving average
c OouT 6 (3)SLow
b ouT 7 H i
OuT 2 a out 8 Higher limit output after 14 | Inhibit Time 6”]”;7167657 77777777777 IH Seh‘lng inhibit time
output integration (l.)O - 5
[ out 9 i n Setting the auto inhibit =
15 | Auto Inhibit |5 e (2) i €
ouT3 c OUT | 13 | Higher limit output at (2)Off function 2
a OUT | 14 | instantaneous electric . (1)Always Setting the backlight x
oufput b OUT | 15 | power 16 | LCD Backlight (2)2m|r{ ””””””””” (1) i||umir?ution time 9 u§)
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External connection/ parameter settings/ terminal functions

6. Built-in forward/reverse sequencer type TSM4000C1------ For general industrial machinery
B External connection CB  : Cirouit bresker
: Fuse
8 oCR MCF  : Electromagnetic contactor for
Ro R MCF r—__ CURRENT SENSOR _y motor to forward rotation
AC0/200 008D o
ACA00,/ 440V So 3.8 [~ v MCR : Electromagnetic contactor for
! To T W motor to reverse rotation
50,60tz © © o OCR : Over current relay
AR1  : Auxiliary relay for forward
F PBO output
AC100/2000— = 4T P&JSF?M\FQ [?E%%E%%N AR2  : Auxiliary relay for reverse
output
50 G0k F CRUSHER FORWARD AR3  : Auxiliary relay to light alarm
ROTATION lamp
DISPLAY CRUSHER
HIESVERSECRéJTSAT|0N CR1, 2: CR absorber
, EQ%?HE% REVERSE PBO Emergepcy stop button
[12] FORWARD ROTATION(AUTO) RST - Alarm display reset
OE[10)  SHOCK IONITOR ‘r ORDER FORWARD Note:
TSM4000C1 ROTATION (AUTO- 1. Select the current sensor from the
MATIC OPERATION) Current Sensor Selection table based
on motor capacity and voltage. Use
L) ORDER REVERSE the specified number of passes
s % . ROTATION through and current direction.
2. Make sure to insert the current sensor into the
COUNT UP OTF)UT[15 DISPLAY ABNORMAL "phase V', and use the sensor cable TSM-
[13] SXX to connect with the Shock Monitor.
X1 ORDER FORWARD AR3 3. If using a 400/440V motor, use the 400V
ROTATION ——20 o——<@ class resister shown in dashed line.
: OANNO 4. Connect the motor voltage terminal of
. ggﬁgEVERSE X BW% Zonano-Ut the Shock Monitor U[1], V[2], W[3] with
X2 — 0 400V CLASS RESISTER (OPTION) the phase of [U], [V], [W] respectively.
METER RECORDER ONLY WHEN USING 400,/440v) SENSOR CABLE 5. Use relay for minute electric current for
Thout | [X1], [X2].
o © In case of a wrong connection, load
can not be detected correctly and the
R R - Shock Monitt ill not k ly.
M Function of terminals B Parameter setting ok Tonifor will not work propery
Countup  Power No. Parameter Data Di]m’:;n Contents
[_Curent sensor qr output 3 suelig (1) Unlock Can change parameter settin
20|19|18|17|16 15|14|13 12|11 1 | Parameter lock Dock T (1) ’cal;.'iagah'an’ge’ba?araé(e}';e&fngam;;;%aa’
o unlocked condition
Fajceo-1g-15) B Sl | [pone 5 | Motor voliage 11200230V (1) |Molor vatage 3 phase 200V closs _
olor votiage (2)380-460V Motor voltage 3 phase 400V class
(1)0.1kW 1 (13)22kW
UlVvIiw é Q(SI Q(SI | E
1]2]3]4]5]6|7]|8]9]10
[ T L T
V“glg’;ge L FWD REV  Ground
input STOP
3 | Motor kW 0.75kW | Setting motor capacity.
#Parameter (21)132kWto
(23)200kWcan beset only for a
400Vclass motor.
IN/ | Pin .
Name Symbol out | N. Explanation
11
Conltrol plwer POWER IN Connection of control power supply
<UpY veloge 12 4 load level P ion of idl i
Ground E N 10 | Ground terminal No load leve 5 500% Unused | Prevention of idle running
-15 ouT | 16 5 | Overload level |5 ~ 200% 100 [Overload detection level
15 out | 17 6 | Start time 1 ~ 300s 5 | Setting the start time
Current sensor C- IN 18 | Sensor cable No load Time between after underrunning no load
7 0.1 ~ 60min 15.0 "
C+ IN 19 continuing level | level unfil COUNTUP ouiput
FG - 20 Overload duration | MIN
,,,,,,,,,,,,,,,,,,,,,,,,,,, 'I ) -
U N 1 8 iine (Overood fime] | 0.1 ~ 10.0s O | Shock time when overload occurs
Motor voltage \Y% IN 2 | Motor voltage input ferminal 9 |Pause time (1) |1 ~ 600s 10 | Pousesime during swihing hom forwerd o revers roon
W IN 3 10 | Reverse time 1 ~ 600s 5 [Reverse running time
out | 5 11 | Pause time (2) |1 ~ 600s 10 | Pouseime during swiching o revere fo orvord rfon
FWD a Order of f d rotati
c our 6 raer ot forward rofation 12 | No. of reverse rotation | 1 ~ 10 times 5 | No. of reverse rotation unfl COUNTUP output
b out 4 Reverse Plus Time to count the no. of reverse rotation.
STOP Order of stop (1s shot 10
c out | 7 rder of stop (15 shot) 13 rotation 1 ~ 600s Add to 1 cycle time
REV a OUT | 8 | 5 derof ot (MQuicK
c out 9 raer ot reverse rofation 14 | Response (2JNORMAL (2) | Number of moving average operations
Count up c 831 :j Count-up output {?;iliOW Sefting the backliaht
OU"pr a 1 h t P ISR ‘,"fg)f? ,,,,,,,,,,,,,,, efling the backlig
b Out | 15 (15 shob 15 | LCD Backiight (2)2min ( illumination time
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Safety Guide and Warranty

( )

A WARNING Death or serious injury may result from product misuse due to not following the instructions.

" . L
Mechanical type Safety and Control devices

® Begin inspection and maintenance after verifying that no load or rotational force is being applied to the equipment.
® Check the operation of the device periodically so that it can be sure to function properly when overload occurs.

"Electrical type Safety and Control devices"

® When carrying out an operation test or making a periodic inspection, make sure to verify that it functions properly as a protection device.

® Follow the instruction manual when carrying out megger testing because most electrical devices have certain requirements for megger
testing.

® Check the operation of the device periodically so that it can be sure to function properly when overloaded occurs.

"Common"
® Comply with the 2-1-1 General Standard of "Ordinance on Labor Safety and Hygiene".
® When performing maintenance or inspections:

1) Wear proper work clothes and protective equipment (safety devices, gloves, shoes, etc.). To avoid an accident, make sure to perform
maintenance and inspections in an appropriate environment.

2) Make sure the power is switched off, and the machine has stopped completely before carrying out maintenance and inspections. Take
the necessary measures to ensure the power is not turned back on.

3) Follow the instruction manual.

4) Wire according to the technical standards of Electrical Installation and company regulations. Take note of the cautions in this manual
which explain installation direction, clearance and environmental conditions. Make sure to ground the device to prevent electrical
shock and to improve noise resistance.

® When using with lifting equipment, install a suitable protection device for safety purposes, otherwise an accident resulting in death,
serious injury or damage to the equipment may occur due to a falling accident.

A CAUTION  Minor or moderate injury, as well as damage to the product may result from product misuse due to not following the instructions.

"Mechanical type Safety and Control devices"

® The strength of the equipment should be designed to withstand the load or rotational force when the device is activated due to overload.

® Wear damage may occur depending on the number and frequency of activations. Following the manual, check the functions and operations
periodically. If something is not functioning properly, contact the distributor for repair.

"Electrical type Safety and Control devices"

® Consumable parts (tantalum electrolytic capacitors, relays, etc.) are built-in the products. Using the manual, periodically check the
functions and operation of the device. If it is not functioning properly, contact the distributor for repair.

® Do not use the device in a corrosive gas environment. Sulphidizing gases (SO., H»S) can especially corrode the copper and copper alloy
used on PCBs and parts, and cause a malfunction.

" "
Common
® Read the instruction manual carefully, and use the product properly. In case the instruction manual is not available, request one from the
distributor where you purchased the product, or our sales office with the product name and model number.
® Deliver this instruction manual to the final customer who uses the Tsubaki Emerson product.
. J

( )
W tv: Tsubaki Emerson Co.: hereinafter referred to as "Seller" Customer: hereinafter referred to as "Buyer"
arran’ty. coods sold or supplied by Seller to Buyer: hereinafter referred to as "Goods"

1. Warranty period without charge 4) Any modifications or alterations of Goods by the Buyer.
Effective 18 months from the date of shipment or 12 months from 5) Any repair by engineers other than the Seller or those
the first use of Goods, including the installation of the Goods to designated by the Seller.
the Buyer's equipment or machine - whichever comes first. 6) Operation in an environment not specified in the manual

7) Force Majeure or forces beyond the Seller's control such as

2. Warranty coverage natural disasters and injustices inflicted by a third party.
Should any damage or problem with the Goods arise within the 8) Secondary damage or problems incurred by the Buyer's
warranty period, given that the Goods were operated and equipment or machines.
maintained according to the instructions provided in the manual, 9) Defective parts supplied or specified by the Buyer.
the Seller will repair and replace at no charge once the Goods 10) Incorrect wiring or parameter settings by the Buyer.
are returned to the Seller. 11) The end of life cycle of the Goods under normal usage.

This warranty does not include the following: 12) Losses or damages not liable to the Seller.
1) Any costs related to removal of Goods from the Buyer's
equipment or machine to repair or replace parts. 4. Dispatch service
2) Cost to transport Buyer's equipment or machines to the The service to dispatch a Seller's engineer to investigate, adjust
Buyer's repair shop. or trial test the Seller's Goods is at the Buyer's expense.
3) Costs to reimburse any profit loss due to any repair or
damage and consequential losses caused by the Buyer. 5. Disclaimer
1) In our constant efforts to improve, Tsubaki Emerson may

3. Warranty with charge make changes to this document or the product described
Seller will charge for any investigation and repair of Goods caused herein without notice.
by: 2) Considerable effort has been made to ensure that the contents
1) Improper installation by failing to follow the instruction manual. of this document are free from technical inaccuracies and
2) Insufficient maintenance or improper operation by the Buyer. errors. However, any such inaccuracies or errors reported
3) Incorrect installation of the Goods to other equipment or will be gladly examined and amended as necessary.

machines.
. J
( )\

The contents of this catalog are mainly to aid in product selection.
/\ CAUTION s catalog are malnly o ald n product sslect!

Read the instruction manual thoroughly before using the product in order to use it properly.
_ Y,




7 TsuBAKI

TSUBAKIMOTO CHAIN CO.

1-3 Kannabidai 1-chome Phone
Kyotanabe, Kyoto 610-0380, Japan
http://tsubakimoto.com/

1 +81-774-64-5023/4
Facsimile : +81-774-64-5212

Global Associated Partners:

NORTH and SOUTH AMERICA

U.S. TSUBAKI POWER
TRANSMISSION, LLC
301 E. Marquardt Drive Mississauga, Ontario, L5S 1J6
Wheeling, IL 60090-6497 Canada

US.A. Phone  :+1-905-676-0400
Phone  :+1-847-459-9500 Facsimile : +1-905-676-0904
Facsimile : +1-847-459-9515

TSUBAKI of CANADA LIMITED
1630 Drew Road

EUROPE

TSUBAKIMOTO EUROPE B.V.

Aventurijn 1200, 3316 LB Dordrecht

The Netherlands Annesley, Nottingham

Phone  :+31-78-6204000 NG15 0DX U.K.

Facsimile : +31-78-6204001 Phone  :+44-1623-688-700
Facsimile : +44-1623-688-789

TSUBAKIMOTO U.K. LTD.
Osier Drive, Sherwood Park

ASIA and OCEANIA

TSUBAKIMOTO SINGAPORE PTE. LTD. TSUBAKI INDIA POWER

TSUBAKI BRASIL

EQUIPAMENTOS INDUSTRIAIS LTDA.
Rua Pamplona, 1018 - CJ. 73/74,
Jardim Paulista, CEP 01405-001,

Sao Paulo — S.P. Brazil

Phone  :+55-11-3253-5656

Facsimile : +55-11-3253-3384

TSUBAKI DEUTSCHLAND GmbH

ASTO Park Oberpfaffenhofen
Friendrichshafener StraBe 1 D-82205 Gilching,
Germany

Phone  :+49-8105-7307100

Facsimile : +49-8105-7307101

TSUBAKIMOTO (THAILAND) CO., LTD. TSUBAKI AUSTRALIA PTY. LTD.

25 Gul Lane

Jurong

Singapore 629419

Phone  :+65-6861-0422/3/4
Facsimile : +65-6861-7035

TAIWAN TSUBAKIMOTO CO.

No. 33, Lane 17, Zihciang North Road
Gueishan Township, Taoyuan County
Taiwan

Phone  :+886-33-293827/8/9
Facsimile : +886-33-293065

TRANSMISSION PRIVATE LIMITED
Chandrika Chambers No.4, 3rd Floor,
Anthony Street, Royapettah, Chennai,
Tamil Nadu 600014 India

Phone  :+91-44-42315251
Facsimile : +91-44-42315253

KOREA CONVEYOR IND. CO., LTD
72-5 Onsoo-Dong

Kuro-Ku, Seoul

Korea

Phone  :+82-2-2619-4711
Facsimile : +82-2-2619-0819

388 Exchange Tower, 19th Floor Unit
1902, Sukhumvit Road, Klongtoey,

Unit E, 95-101 Silverwater Road
Silverwater, N.S.W. 2128

Bangkok 10110 Thailand

Phone

Facsimile : +66-2-262-0670

Australia
1 +66-2-262-0667/8/9 (3 Lines) Phone  :+61-2-9704-2500
Facsimile : +61-2-9704-2550

TSUBAKI EMERSON MACHINERY (SHANGHAI) CO., LTD.
No.5 Building, No.1151 Xingxian Rd., North Jiading Industry Zone,
Shanghai 201815, People’s Republic of China

Phone

: +86-21-3953-8188

Facsimile : +86-21-6916-9308

Distributed by:

Note: In accordance with the policy of TSUBAKIMOTO CHAIN CO. to constantly improve its products, the specifications in this catalog are subject to change without notice.
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