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This catalog presents the full range of Our standard strain gauges and associated products
including bonding adhesives and coating materials
manufactured by Tokyo Measuring Instruments Laboratory Co., Ltd.
, W DOVR GHVFULEHYVY KRZ WR ¢(QG VSHFL¢F VWUDLQ JDXJHV L
DQG GH¢{¢QHV WKH PRVW FRPPRQO\ XVHG WHFKQLFDO

Prior to using the catalog, please check the information listed below.

CHANGES IN SPECIFICATIONS

In the interest of product improvement, the specifications in
this catalog are subject to change without prior notice.

DIMENSIONS

Dimensions are mainly given in milimeter. Strain gauge
patterns are in actual size, with enlargements of some
miniature patterns.

PRICES

Prices are not listed in this catalog. For price information or
orders, please contact us or your local representative.

HANDLING STRAIN GAUGES

1.The technical data supplied herein do not reflect the
influence of the leadwire. The data must be corrected in

3. Insulation resistance should be checked at a voltage of 50V
or less.

4. Do not apply an excessive force to the gauge leads.

5. Apply adhesive to the back of the strain gauge and attach
the gauge to the specimen.

6.The back of each strain gauge has been washed and
degreased. Do not contaminate it by touching it directly.

7. For maintaining quality, store products in a dry place.

HANDLING BONDING ADHESIVES AND COATING
MATERIALS

1. Read the operation manual carefully before using bonding
adhesives and coating materials.
2.$IWHU XVLQJ DQ DGKHVLYH ZLSH DOO UHPDL(
container and nozzle with a cloth, and replace the cap.
3. After using an adhesive, put the container back in the
SDFNDJH DQG VWRUH LW LQ D FRRO GDUN SO
4. If an adhesive contacts skin or clothing, wash well with soap
% ALY LUH

DFFRUGDQFH ZLWK WKH HfHFW FDXVHG L H OHDGZ

2.The service temperature of a strain gauge depends on the
operating temperature of the adhesive, etc.

If you have any questions about this catalog, please contact us or your local representative.

m Approval Certificate 1SO9001

UKAS

MANAGEMENT
SYSTEMS

Design and manufacture of
strain gauges, strain measuring
equipment and transducers

014
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Stress measurement technologies are
indispensable for ensuring the safety and
efficiency of all kinds of structures. Since its
founding in 1954, Tokyo Measuring Instruments
Laboratory Co., Ltd. has been a specialized
manufacturer of stress measuring instruments
including strain gauges and related products.
Throughout the history of more than 60 years,
the company has striven to meet the needs of the
times and to provide trustworthy products that can
be used with full reliability.

Strain Gauges are our main products,and we
unveiled the world's first polyester strain gauge
in 1956. This new gauge brought about a great
improvement in the humidity resistance of gauge
backings compared to the strain gauges with
paper backings which were popular at that time.
Since then, our various technologies represented
by the development of foil strain gauges and high
temperature strain gauges have enabled reliable
measurements under diverse conditions.

Tokyo Measuring Instruments Lab.
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Our strain gauges are manufactured under a fully integrated system that covers all stages from
development to tests and inspections, and the utmost attention is paid to quality management in all
processes. Our strain gauges, which we manufacture in the cleanest environment using the best
materials available, are tested and inspected according to international standards, most notably NAS942,
the National Aerospace Standard.

4USBJO HBVHFT 5FTUJOH BOE *OTQFDUJPO 4UBOEBSET

¥ Y

- : Testing and Inspection Standards

1 Visual and Microscopic Inspections
TML Inspection Procedures and Standards
i Gauge Resistance
TML Procedures and Inspection Standards
i Gauge Factor
ASTM E251, NAS942 and BS6888
9 Transverse Sensitivity
ASTM E251 and NAS942
1 Temperature Coefficient of Gauge Factor
ASTM E251 and NAS942
9 Thermal Output
ASTM E251 and NAS942
§ Strain Limits
NAS942
1 Fatigue Life
NAS 942
9 Creep
NAS942
1 Drift
NAS942

1SsJODJQBM TUBOEBSET VTFE GPS TUSBJO HBVHF DBMJCSBUJP

1 ASTM E251-74
"Standard Test Methods for Performance Characteristics of Metallic Bonded Resistance Strain Gauges"
Designation: E251-92, ASTM
1 BSI BS6888
"Methods for Calibration of Bonded Electric Resistance Strain Gauges"
Draft for development 6:1972. BSI
1 NAS942
"Strain Gauges, Bonded Resistance"
&ODVVL;FDWLRQ 6SHFL;FDWLRQ 1%$6
1 VDE/VDI Richtlinen NR 2635
"Bonded Electric Resistance Strain Gauges with Metallic Measurement Grids - Characteristics and Testing Conditions"
VDE/VDI-Richtlinen NR 2635 August, 1974
1 Other standards
JIS Z2300-91 - "Glossary of Terms Used in Nondestructive Testing", Japan Industrial Standard
NDIS 4001:2008 - "Glossary of Terms Relating to Electric Resistance Strain Gauges", NDI, Japan

3 Tokyo Measuring Instruments Lab.
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IMiniaturestraingauges I IODJQHWLF HOG XVH I

Printed circuit boards and surface mounting parts of
automobile, computers and industrial machinery are getting
smaller. Miniature strain gauges can be installed in a very
limited gauge installation space.

Strain gauges in the valley
of gear

Strain gauges on printed
circuit board

10-element chain type strain
gauges on bolt head

I Shearing strain and torque measurements |

Shearing strains in 45-degree direction generated by shearing
stress.

3-element residual
stress measurement
by center-hole
drilling method

Strain Gauge single element and twisted leadwire

= ----

Strain Gauge 0°/45°/90° 3-element and FEP twisted leadwire

Strain measurement less
influenced by EM noise
between pantograph and
«trolley wire of electrified
railway system

Railway axle load
measurement

I Concrete/Mortar measurements |

Surface strain measurement of concrete and mortar

Strain Gauge with longer gauge length for concrete surface

.

Strain Gauges with longer gauge length and metal backing
for concrete surface

Internal strain measurement of concrete and mortar

Mold strain gauges

PMF series available .
with temperature -
sensor integrated

« Full bridge
Strain Transducer
KM series

Before placement of
concrete, 3 KM trans- =
ducers are installed to *

reinforcing bars.

Tokyo Measuring Instruments Lab.



I Bolt tensile force by emebedment type gauges | I Weldable strain gauges |

For measurement of tensile strain in a
bolt. Simply inserted into a pre-drilled hole
in the bolt head together with bonding
adhesive. BTM and BTMC gauge series are
recommendable if an ordinary strain gauge
cannot be mounted on the bolt surface.
Accurate tensile force measurement is
possible by calibrating the bolt after installing
the bolt gauges.

Strain Gauge

I Frictional Strain Checker, Axial Strain Transducer, Torque Sensor System |

Strain Checker FGMH series for single and  Torque Sensor System FGDH series applicable to driving
3-directional measurement. Re-usable with shaft with split and cover-up system. With built-in telemetry
installation by magnet. transmitter, no wiring is required. P
)i

APPLICATIONS

High Endurance Strain Gauge bonded on
composite materials

Axial Strain Transducer k‘*
FGAH series applicable -
to steerling shaft with
cover-up system

'LTHUHQW IURP
FGDH, wire connection £
is required. ;

Composite materials on which High Endurance Strain
Gauge DSF is bonded are demonstrated for fatigue test
over 107 cycles at strain level of 3,000 microstrain. Long term measurement

For construction measurement and maintenance.

I FBG Fiber-optic Strainmeter

Designed for Fiber Bragg Grating based strain gauge

ZLWK RSWLF ¢(EHU

- Temperature-compensation avallable with our FBG sensor

* No effect by EM noise

» Long distance measurement

« Fiber branching due to WDM
techniques

Tokyo Measuring Instruments Lab. 6
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Strain gauges are generally used for one of three reasons: (BVHF CBDLJOH

~To ascertain the amount of deformation caused by strain
~To ascertain the stress caused by strain and the degree of safety of a material or
of a structural element that uses that material.
~To indirectly ascertain various physical quantities by converting them to strain.
There are a number of ways of measuring strain mechanically and &UDIFE NFUBMMI
electrically, but the vast majority of stress measurement is carried out SFTJTUBODF GPJM
using strain gauges due to their superior measurement characteristics.

4QFDJNFO

(BVHF -FBE

"EIFTIJWF

8IBU JT 4USBJO 4USBJO (BVHF 1SJODJQMFT

External force applied to an elastic material generates stress, which When strain is generated in a measurement object, the strain is
subsequently generates deformation in the material. At this time, the transferred to the resistance wire or foil of the strain gauge via the
OHQJWK RI WKH PDWHULDO / HIWHQGV WM / 0/;plx WK PSP OHEN LRYFH §v D UHVXOWFHWKB ZLUH R

WHQVLOH IRUFH 7KH UDWLR RI WURRY Wmé%néevchéyge./ THichhgnBeQSoekhgﬂy\Sroportional to the strain
the other hand, if a compressive force is applied, the length L is as in the equation below.

UHGXFHG WR /ia/ 6WUDLQ DW WKLV WLPH LV ia/ /

R G . XIFSF
’ \ \ 4USBJO NFBTVSFE
! ' \ N N - 0SJHJOBM MFOHUI PG NBUFSJBN
1 _‘ ; "-1 1“”1 .“_|" 0- $IBOHF JO MFOHUI EMNF UP GPSD
N , | 3 (BVHF SFTJTUBODF
Nl o o e 4 03 B3FTJTUBODF DIBOHF EVF UP TU S
0- 0- , (BVHF 'BDUPS BT TIPXO PO
— ‘ - ‘ ‘ — QBDLBHF
1 1
Normally, this resistance change
y ZKHUH 0 6WUDLQ is very small gnd requirgs a
el /' 2ULJLQDO OHQJWK RI PDWARRLDRHE bridge circuit to oo
’ a/ &KDQJH LQ OHQJWK GXH swrvam the isnall resistance 23
change to a more easily 55
([DPSOH ZKHQ D PDWHULDO RI PP ORQJ GHIRUPV E\ | L5
PP LQ LWV OHQJWK WKH UHVXOWLQT%W@ESQEW%VWROORZV i
3
. "Ill vt . ] " The voltage output of the circuit
! is given as follows.
Exciting
Voltage
XIFSF
The electric resistance of a metal changes proportionally to the 41 YYYYYVIYY F 7PMUBHF PVUQVU
mechanical deformation caused by an external force applied to the ¢e" £ > g‘ (ég‘\)(HDlg]US‘]FC-)r'jTV&PBI\QBEHF
metal. By bonding a thin metal to a measurement object through a 3 w3 'JYFE SFTJTUBODF
thin electrical insulator, the metal deforms depending on deformation

of the measurement object and its electric resistance changes. The

VWUDLQ JDXJH HOHFWULF UHVLVW DR i WDWXILHYETS B RTRL=RA7RE=RANS (erigjance of the strain gauge changes
the strain by means of measuring the resistance change. WR 5 05 GXH WR VWUDLQ TKXV  WKHQRXGXBXWRY ROWI

the strain is given as follows.

4USBJO (BVHF $POGJHV] R
141 =
@&
A strain gauge is constructed by forming a grid made of fine electric
resistance wire or photographically etched metallic resistance foil on 8IFO &
DQ HOHFWULFDO LQVXODWLRQ EDVH EDFNLQJ 41 !A!'!lllf LY

&0E MPPQT  (BROEFMFRATI

When measuring with a strain gauge, it is connected to an instrument
called a strainmeter. The strainmeter configures a Wheatstone bridge
circuit and supplies exciting voltage. Measured strain is indicated on

a digital display and/or output as analog signals.
(BVHF -FBE

Tokyo Measuring Instruments Lab.
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The stress in a material balanced with an applied external force can
be considered a combination of more than one simple stress. In
other words, these stresses can be divided into simple stress in the
respective axial directions; however, measurement with ordinary
strain gauges is restricted to the plane strain. In case that the stress
exists in uniaxial direction like tension of a bar illustrated below, the
following equation are applicable.

1
0=E p
_ 1
0= r o rg-
where
1 6WUHVV
( (ODVWLF PRGLDHXV
Q 6WUDLQ LQ|[ LUHF
Q 6WUDLQ LQ \ GLUHFW
3RLVVRQ V|UDWLR
Stress and strain under uni-stress
condition

The biaxial stresses generated by pulling the bar in both normal and
transversal directions are:

@=Q r O
_x 1 1
T E ' E
E X ril
0=0 r0
v 1k
"E FE
E v\ r _’[]( Stress and strain under bi-stress
condition
Q VWUDLQ LQ WKH GF_LU W Q
XN WR L
6] VWUDLQ LQ WKH]_\\,QE_JJQ-U:\J,WLQ?Q
GKH WR

For the stress in other than the crossed biaxial directions, it is shown
according to its angle as follows.

9 1 §FRVLVEQHVLQ

2

—

——7— F4# 0sh VLQQFRV
2 [ﬁ

1L
As noted from the above equations, in a certain direction, the
maximum value of the resultant stress appears in the uniaxial
diretion. The axial direction is called a principal direction of stress
and the stress in that direction a principal stress. In this direction,
the shearing stress is zero. The maximum value of shearing stress
is generated in the direction of 45° against the principal direction of
stress. It can also be applied to the strain. The strain in such a
direction is called a principal strain.

i
‘ﬁ 5 =FADL+g sl FRVAIVLQ

VTJOH FMFENFOU SFDUBOHVMBS SPTF

When strain is generated in the surface of material and the principal
direction of the strain and its extent are unknown, the principal strain,
stress and their directions and shearing strain and stress can be
obtained by measuring the strains in three directions over the surface.
In order to simplify calculation, the relative angle in the three
directions are determined as follows.

Strain Gauge

VW DLV
QG DR DWW
UG D[ADW

SR
SR

N<C N¢

What is Strain?

Q
.BYJNVN QSJODJQBM TUSBJO

NB\}‘MIL ’ 'ﬁ u ¢E u £@§

.JOJNVN QSJODJQBM TUSBJO

NJélt ’ H‘W u ¢E H EC

.BYINVN TIFBSJOH TUSBJO

NB‘}W u CE up £0©

"OHMF GSPHBVHF UP EJSFDUJPO PG QSJOLCL
1LUBAO-MD’HLM©

- - WKH DQJOH WR WKH PD[LPXP SULQFLSDO
clockwise from the 1st axis, and the minimum principal

VWUDLQ LV ORFDWHG DW z - - WKH DQJOH \
VWUDLQ LV URWDWHG E\ Z FORFNZLVH IUR
PLQLPXP SULQFLSDO VWUDLQ LV ORFDWHG DW

.BYINVN QSJODJQBM TUSFTT
NB}% NBYY Y WY E

I O Iy yyyuy egyyyn  £C§

.JOJNVN QSJODJQBM TUSFTT
nb e wioyy e

14 LLL}LLH I yyyywyssyyyn £8

.BYIJINVN TIFBSJOH TUSFTT

3 4 jL‘t\L\EV? NBY Y

yyr LY —glyyyypypyy B £©

5lF BCPWF SPTFUUF BOBMZTJT FRVBUJPOT B¢
FMEFNFOU TUSBJO HBVHF TIPXO JO UIF EJBHSE
PSEFS PG UIF BYJT OVNCFST JT EJGGFSFOU P
JT OPU B e« SPTFUUF HBVHF EJGGFSFOU FR
VTFE $IFDL UIF BYJT OVNCFST PG BQQMJDBC
CFGPSF QFSGPSNJOH SPTFUUF BOBMZTJT

Tokyo Measuring Instruments Lab. 8
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O(BVHF -FOHUI

This dimension represents the actual grid length in the sensitive
direction.

O(BVHF 3FTJTUBODF

The gauge resistance is the electrical resistance of an unbonded
gauge at room temperature and subject to no external stress. The

JDXJH UHVLVWDQFH JHQHUDOO\ XVHGVIRV

O4FMG 5FNQFSBUVSF $PNQFOTBUFE (BVHF
A change in the ambient temperature may cause a variation of strain
pdauge resistance. The variation is ascribable to the thermal
expansion of both strain gauge material and specimen, together
|with the thermal coefficient of resistance of the gauge material.
Self-temperature compensated gauges are commonly used to

inimize the gauge thermal output when bonded to test specimens
Yhdvh§Va dp&ifidiMelr UhdraPexpansion coefficient in the

SURGXFHG ZLWK JDXJH UHVLVWDQFH RI Qpdcified tetnp&&upe rangeY The folldwhing graph shows an

resistance gauges yield a high bridge output when high voltages are

Dexample of thermal output.

applied but they are also susceptible to noise. The majority of the E 300
strain gauges used in the production of transducers have a gauge |
UHVLVWDQFH RI ¥ O 200 stram P ————
T 100 S
O(BVHF 'BDUPS e O S
The amount shown in the following equation is called the gauge E i O/ /ﬁT I _
IDFWRU ,Q WKLV HTXDWLRQ 0 LQGGKBWHR w.KH) . -1
XQLD[LDO VWUHVV LQ WKH GLUHFWLRQ (R 1209 Strain/ee ———]
VKRZV WKH UDWLR RI UHVLVWDQFH FKDQJH GXI@:\ABR)
0 50 100 150
XIFSF , (BVHF 'BDUPS Temperature °C
1 [ .FDIBOJDBM TU|SBJO

63 B3FTJTUBODF

O-POHJUVEJOBM 4FOTJUJWJUZ
Longitudinal sensitivity is very similar to the gauge factor and refers
to the sensitivity of the gauge when no strain is applied in the
direction perpendicular to the gauge axis.

O5SBOTWFSTF 4FOTJUJWJUZ

The gauge also exhibits sensitivity in the direction perpendicular to
the axial direction. The amount shown in the following equation due

3 (BVHF 3FTJTUBODF

O5FNQFSBUVSF $PNQFOTBUJPO 3BOHF
DB O H Ehis refers to a temperature range in which the thermal output of a
self-temperature compensated gauge should be within the given

range. Compensation is accurate within approximately +1.8x10°°
strain/°C. For greater accuracy, corrections can be made using the
curves for apparent strain vs. temperature which is supplied with

each package of gauge.

O0OQFSBUJOH 5FNQFSBUVSF 3BOHF
This range is the temperature range within which a strain gauge can
be used continuously under appropriate conditions. The figure

WR WKH XQLD[LRQ VWKBIDGEQUHFWLRQ SHUsHQGLlﬁe'?)“bstﬂw}xfﬁh?mfhmﬁt%ugStﬁrade”wcs for Cu-Ni and Ni-Cr

axis, and the resistance variation generated thereby, is called
WUDQVYHUVH VHQVLWLYLW\

XIFSF y, 5SBOTWFSTF 4FOT
yu 60JBYJBM TUSBJO

clywlll
¢ UP UIF HBVHF BYJT|

O5SBOTWFSTF 4FOTJUJWJUZ 3BUJP

This refers to the ratio of transverse sensitivity to longitudinal
sensitivity. This is usually 1% or less and does not usually pose a
problem except in high-precision measurement or in locations with
biaxial strain.

OGauge Hysteresis

When a strain gauge is bonded to a test specimen and strain is
applied, resistance change for identical strain in increase and
decrease processes may differ. This difference is referred to as
hysteresis. Gauge hysteresis varies depending on factors such as
grid configuration, base material, adhesive and temperature.

O5IFSNBM )ZTUFSFTJT

Thermal hysteresis refers to hysteresis that occurs in the heating or
cooling cycle such that the respective cycles do not pass through
the same point. Thermal hysteresis poses an ongoing problem in
strain measurement where temperature change occurs. This
hysteresis must be removed by applying heat treatment to stabilize
the characteristic of the strain gauge and the adhesive.

O(BVHF ;FSP %SJGU XJUI 5FNQFSB
At high temperature, effects such as thermal oxidation of the
sensing elements in a strain gauge cause the zero point of the
gauge in a no-load state to gradually drift. This is one of the
characteristics that determine a strain gauge's resistance to heat.
Above 200°C, Ni-Cr alloy performs far better than Cu-Ni alloy, and
alloys such as Pt-W are used in 500°C to 800°C environments.

loys used for the sensing elements in TML strain gauges. Most
strain gauges use Cu-Ni alloy, while Ni-Cr alloy is used in strain
gauge series that have a wider operating temperature range.

Juiwijuz CE Cu-Ni

QFSQFOE

-3l -200 -100 0 100 200 300
! ! —b 1 |

Thermal output

Temperature °C

O(BVHF -FOHUI 4FMFDUJPO

Different gauge lengths should be selected depending on

specimens. Gauges with short gauge lengths are used to measure

local strain, while gauges with long lengths can be used to measure

averaged strain over a larger area. For a heterogenous material, a

gauge length is required that can average out irregular strain in the

material. For example, as concrete is composed of cement and
DJJUHJDWH JUDYHO RU VDQG HWF WKRHUBDHQJIJWK R
than three times the diameter of the aggregate so as to give an

averaged evaluation of the concrete.

UV 'S RV MFOHU‘I NN (BVHF "QQMJD

w 'PS TUSFTT DPODFOUSBUJPO NFBTVS
w 'PS NFUBM BOE HFOFSBM VTF

w 'PS NPSUBS XPPE '31 FUD
w 'PS DPODSFUF

Tokyo Measuring Instruments Lab.



04USBJO -JNJU

The strain limit is the maximum amount of strain under which a
strain gauge can operate under a given condition without suffering
damage. At TML, the strain Ii@Jt is the smallest value of mechanical
strain at which the indicated stnain exceeds the mechanical strain by

10%. g
*HQHUDO XVH ¥WUDLQ J@%dH
) VHULHV )/$~ 20+ L
o %
3RVW <LHOG VWUDLQ JB%
<) VHULHV <)Z$ | Fastt 2
- 0
“1or .
O v
SR
0 16 2‘0

O'BUJHVF -JGF

When strain is applied repeatedly to a strain gauge, as the amount
of strain becomes large, the gauge resistance increases and
disconnection or peeling-off of the gauge occurs to make the gauge
useless. In general, the fatigue life is determined by the amount of
applied strain and speed of cyclic loading and expressed by the
number of repetitions. At our company, a constant mechanical
strain is applied repeatedly to the bonded strain gauge and the
fatigue life is indicated by the number of repetitions at which the
indicated strain value without load exceeds 100x10-® strain. A
Brpical calibration result is shown below. Even if the number of
epetitions exceeds the specified life, the gauges will not
nk-cessarily fail. The fatigue life of most of our strain gauges under
a cyclic strain of +1,500%x106 strain is between 10°® and 107 cycles.
Ghder cyclic strain of less than 500, the fatigue life of most gauges
léinfinite. Post-yield strain gauges should not be subjected to cycle
loading in elastic range as well as in large strain range.

=
>
Q 100 -~ mmm e
T FLA-5-11
=
o)
LL
-
O o
(04
10° 10° 10° 10° 107 10°

Number of cycles

O1FSNJTTJCMF $VSSFOU

The current flowing in a strain gauge is related to the output voltage
of the gauge bridge, and the larger the current, the larger the
voltage is obtained. However, depending upon the material of a
specimen and the area of the gauge, Joule's heat is generated by
the current to raise the temperature of gauge and as a result
apparent strains are produced. In general, a current less than
30mA is recommended for metallic specimens and less than 10mA
for wooden and plastic specimens which dissipate heat less
efficiently.

6WDQGDUG OHFKDQLFDO VWUT

04USBJO (BVHF 'SFRVFODZ 3FTQPO"

The frequency response of a strain gauge is determined by the
gauge length and the longitudinal elastic wave speed of the test
specimen. Frequency response limits are typically only a concern
under impact conditions.

(BVHF MFOH#I N%\l ‘ ‘ ‘ ‘ ‘

4UFEM <L)[>
$PODSFUF <L)[>

O(BVHF $SFFQ

A bonded strain gauge subjected to a constant strain will give a
decreasing indicated value as time progresses. This phenomenon
is referred to as creep. In general, the shorter the gauge length, the
greater the gauge creep becomes. Also, this tendency exhibits
well if the strain gauge or adhesive absorbs moisture.

. Gauge creep

Indicated strain

Time ——

N Gauge cree|
0O4USBJO (BVHF 4IBQF

TML also supplies strain gauge in different patterns for a range of
applications. Select the appropriate gauge patterns for your
application.

EXr I
Gauge -
Pattern :|

Single axis 0°/90° 2-axis| 0°/90° 2-axis
S Stacked type Plane type

Gauge
Pattern

0°/45°/90° 3-axig

Stacked type

i [DO00E

0°/45°/90° 3-axis
Plane type ‘ .

Grid layout

1FSNJTTJCMF 7PMUBHF

Tokyo Measuring Instruments Lab.

Strain Gauge

TECHNICAL TERMS

5-element Single-axis
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Temperature compensation for leadwires in Quarter bridge

For strain gauge measurement, the Wheatstone bridge circuit is
used to convert resistance change of the strain gauge into voltage
output. The simplest bridge method is a quarter bridge, where one
arm is composed of the strain gauge while the other three arms are
composed of fixed resistors in the instrument. A 2-wire leadwire
may be used for connecting the strain gauge to the instrument.
However, if the temperature of the leadwire changes, thermal output
of the bridge is caused even if there is no change in actual strain.
For this reason, the quarter bridge 2-wire method should be used
only when temperature change is not expected during the
measurement or for a dynamic measurement in which the thermal
output can be disregarded. A quarter bridge 3-wire method is
available as a mean to eliminate the thermal output of the leadwire,
when a 3-wire leadwire is used for connection of the strain gauge.
In this method, the influence of resistance change of the leadwire
caused by temperature change is cancelled. In addition, the effect
of the leadwire on gauge factor is half as large as that of the quarter
bridge 2-wire method. The quarter bridge 3-wire method is
recommended over the 2-wire method, especially when temperature
change is expected during the measurement and/or comparatively
long leadwires are used.

Other bridge methods including half bridge and full bridge are also
available. Refer to p.17~18 for details.

Strain Gauge and leadwire connection
Connection

_—

Paralleled 2-wire
leadwire

Bridge Circuit
Quarter bridge
with 2-wire

B-C: Short circuit

Q_uarter _bridge é>c°mmon
with 3-wire ~ Independent
Paralleled 3-wire
leadwire

O5IFSNBM PVUQVU DBVTFE CZ UFNQFS

In a quarter bridge 2-wire method, changes in leadwire temperature
cause changes in the leadwire resistance, which result in thermal
output. Use the equation below to compensate for this thermal
output.

yyyy/ﬁyd'é%’(WﬂyWKHupDonQS{ML 0/

K 5 Y
yXIFSF
y 0/ /HDGZLUH WKHUPDO RXWSXW
yyy K :Gauge factor indicated on the strain gauge package
yyy . 7KHUPDO FRH"FLHQW RI UHVLVWDQFH RI
7 f& IRU FRSSHU
yyy U 7RWDO UHVLVWDQFH RI OHDGZLUH SHU
yyy |/ /HDGZLUH OHQJWK P
yya7 7THPSHUDWXUH FKDQJH RI OHDGZLUH f&
1RWH

« Compensation is possible on condition that the temperature change is
uniform for whole length of the leadwire.

* In a quarter bridge 3-wire method, compensation is not necessary

EHFDXVH WKH LQAXHQFH RI FKDQJH LQ OHDGZ

temperature change is cancelled.
« Also our 1-Gauge 4-Wire Strain measuremet method does not require

DERYH FRUUHFWLRQ EHFDXVH LW LV QRW LQAX

resistance. Refer to following page for details.

O(BVHF 'BDUPS (BVHF TFOTJUJWJUZ DPSSF

The leadwire resistance between the strain gauge and strainmeter
noticeably lowers the gauge factor. Calculation for the correction is
required depending on the measurement method and on the
leadwire type and length.

Quarter Bridge with 3-wire

Quarter Bridge with 2-wire

&RUUHFWLRQ FRH™HRRQW HFIWALHRDGFRH"H
wire : A wire : A
R R
= A= ——
ASRarL R+-L

2

Corrected Gauge Factor : Ko Corrected Gauge Factor : Ko

R
Ko=—— K=AK R
R+rL Ko= ———F K=AK

where

U 7RWDO UHVLVWDQFH SHU PH
K : Gauge Factor shown on package
L : Length of leadwire in meter

O5PUBM SFTJTUBODF QFS NFUFS PG PVS
In strain gauge, the leadwire resistance produces a deterioration of
gauge sensitivity and thermal drift. The leadwire should be as thick
and as short as possible.

Twisted leadwire

=

IVNCFS PG
%JBNFUFS

Single-core leadwire

PMZJIJNJEF XJSIPMZJINJEF
$POTUSVDUJP6 NN EJB NN EJB

$SPTT TFDU

PG MFBEX

S5PUBM SFTJ
MFBEXJSF Q

1 Setting the Gauge Factor to Data Loggers*

200 Cs &RHFLHQW VHW

Ko Ko : Gauge Factor corrected with leadwire
attached

Cs=

For the detall of Data Loggers, refer to page 93.

Tokyo Measuring Instruments Lab.
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Complete Compensation Method of Strain with Wheatstone Bridge - CC

COMET: Abbreviation of Complete Compensation Method of Strain

When measuring strain using a strain gauge, quarter bridge method is
commonly used. Quarter bridge 2-wire method is the easiest for
strain measurement, while quarter bridge 3-wire method has an
advantage of eliminating thermal output caused by the temperature
change of the lead wire. It is known that there may be some small
errors in measured values obtained by these methods, which are
caused by initial unbalance and non-linearity of the bridge circuit.
Most of our strainmeters already have a function of correcting non-
linearity of quarter bridge circuit. However, if we look into the matter
more closely, this function is not enough to completely correct the
measured values, for example when the initial unbalance of the bridge
is significant. Our unique technique “Complete Compensation
Method of Strain” is a method which is capable of fully correcting the
errors in measured values obtained by quarter bridge method without
being influenced by initial unbalance and non-linearity of the bridge
circuit. This method is available in our instruments listed below.

%BUB MPHHFST

TS-560, TDS-630, TDS-540, TDS-530*%, TDS-602*, TDS-303*,
TDS-150, TDS-102*, TC-31K*, TC-32Ky

*: No longer in production

%FTDFOU PG TFOTJUJWJUZ DBVTFE CZ UIF

DPSSFDUFE

The strain gauge sensitivity is influenced by the resistance of the
leadwire. In quarter bridge 3-wire method, the lead- wire resistance
is measured and the sensitivity is corrected automatically by using a
data logger having the Complete Compensation Method of Strain.
When measuring multiple points of strain gauges, it is not necessary
to use lead wires of the same length for the purpose of simplifying the
correction calculation.

$PNQMFUF $PSSFDUJPO PG UIFSNBM PVUQ

Thermal output of strain gauge is given as data under no strain, and it
may somewhat differ under strained condition. The Complete
Compensation Method of Strain compensates thermal output by
taking the applied strain into consideration. This is especially
effective when the thermal output is large.

7KLYV FRPSHQVDWLRQ LV DYDLODEOH LQ 7'6

$PSSFDUJPO PG FSSPS DBVTFE CZ SFQMBI

When measuring a large strain, it is a common practice to replace the

.FBTVSFNFOU FSSPS JT OPU DBVTFE CZ JOJU BB ad0e Bill B O pne @hep e stigip comes close to strain

If the resistance of strain gauge and bridge completion resistors is not
exactly the same when the strain is zero, an output voltage is yielded.
This should more or less occur in actual bridge circuits. The output
voltage is treated as an initial unbalance and deducted from the
output voltage when strain is applied. However, it causes some error
in measured strain values. This error becomes zero by using the
Complete Compensation Method of Strain.It is especially effective in
cases as follows, in which a large initial unbalance is expected.

* The leadwire is extended during the measurement.

« The strain gauge is mounted on a curved surface.

« Strain gauges having uneven resistance are used.

« Temperature change is large during the measurement.

limit of the strain gauge. In this case, accurate strain after the
replacement can be known by correcting the measured values
referring to the strain value at the time of replacement. The Complete
Compensation Method of Strain makes this correction automatically.

4FUUJOH PG USVF TUSBJO NFBTVSFNFOU

This is the setting for performing a measurement correcting the error

of strain value using the function called "COMET".

When the sensor mode is quarter bridge 3-wire method, the
measurement value is displayed
by implementing non-linear
correction even if [Not use] is
selected. By selecting Comet, it

/PO MJOFBSJUZ FSSPS PG CSJEHF DJSDVJU JT DPNQMFUFMZ DPSSFiFpegsible to obtain more

The relation between the output voltage of bridge circuit and the
strain is not exactly linear. Non-linearity error becomes larger with
increase of strain. Conventional method for correcting the non-
linearity is based on condition that the initial unbalance of bridge is
zero. The Complete Compensation Method of Strain works to correct
the non-linearity error even when the initial unbalance of bridge is
large. It is also effective in the following cases in addition to the
cases mentioned in former clause.

Bridge output voltage e[mV]

100
| —=— Output voltage [—gp
—©- Reference 50

6 WU D

]
-100

| L I | I | |
-80 -60 ([0 20 40 60 80 100

<Y >

-120
-140)

/IHDGZLUH UHVLVWDQFH LV

< Strain gauge is replaced with a new one when measuring large strain.
« Initial unbalance is readjusted during the measurement.

VXSS%NH

correct strain value.
Half bridge common dummy can
be used only for Comet A.

$0.&5 "

This is the correction method to correct the non-linearity error by
initial unbalance of the bridge, and this is effective when the initial
unbalance value is large. The bridge output voltage eo is measured at
initial in and memorized internally. The bridge output voltage e when
the strain is generated is calculated when the measurement is
performed, and the correction calculation below is implemented.
o HA H
AH [ H

$0.&5 # 2VBSUFS CSJEHF

This is used when correcting the descent of sensitivity by leadwire at
the same time as the correction method of Comet A.

The bridge output voltage eo at initial unbalance and both-ends
voltage of lead wire resistance er are measured at initial in, and
memorized internally. The bridge output voltage e when the strain is
generated is measured at the measurement, and the calculation
below is implemented.

HAH

P = AAHAL H

(é WR_E H| S . .
en Comet B calculation is implemented, the correction calculation
that includes initial unbalance value that is recorded at initial in and
both-ends voltage of leadwire resistance is implemented from the
formula above, so only the measure measurement is available. Be
sure to perform the measurement after implementing the initial in at
the initial unbalanced status for starting measurement.

Tokyo Measuring Instruments Lab.
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Application example of Complete Compensation Method of Strain

Measurements using our data loggers equipped with Complete
Compensation Method of Strain have the advantages of the followings.
« Complete compensation of non-linearity

*+ 1R LQAXHQFH RI VWUDLQ JDXJH UHVLVWDQFH

+ 1R LQAXHQFH RI GXPP\ UHVLVWDQFH

* No need of using leadwires of the same length saving costs and
space for unnecessary leadwires

* No need of correcting sensitivity change caused by leadwire
resistance

Accurate strain measurement is possible owing to the features above.

Furthermore, measurements as in the following examples become

possible by the use of Complete Compensation Method of Strain.

"QQMJIDBUJPO FYBNQMF

$PNQFOTBUJPO PG UIFSNBM PVUQVU XIFO VT

JOUFHSBUFE TUSBJO HBVHF

Thermal output of strain gauge is automatically compensated when
measuring a temperature-integrated strain gauge with data logger TDS-
630. A polynomial representing the thermal output is attached to each
strain gauge, and coefficients of the polynomial are input to TDS-630
before starting the measurement. Thermal output of the strain gauge
caused by the change of environmental temperature is calculated and
corrected by the TDS-630 with better accuracy than conventional method.

Real temperature and apparent strain measurement
o[0) m—— ‘ BPEREY

'
'
P

80 %
| [Temperawré £

60

40

Temperature {C)

Thermal output (m/m)
o

Time

True strain after thermal output correction
(010 O o N

80— T A
b §Tem§eraturéj/"§

60 60

40

40

20

Temperature {C)

Thermal output (m/m)
o

"QQMJIDBUJPO FYBNQMF

.FBTVSFNFOU PG TUSFTT DPODFOUSBUJPO HBVHF §$

The CCFXX and CCFYX are newly developed strain gauges having
10 grids aligned continuously without interval between each adjoining
grids. Different from the conventional stress concentration gauge
having individual grids aligned with small intervals, it can measure strain
distribution of the specimen more precisely. This strain gauge should be
measured using our data logger with Complete Compensation Method of
Strain. The number of leadwires is reduced to 11.

CCFXX

Measurement example

Measuring range HnmH

[a N
|
(o4
_
[a)]
D
z 0 ;
> -50 /
o -100
/
x -150 /
= -200
> \
< 250 7
I -300 \
3 -350 —
T -400 A
- -450
75 6 45 3 15 0 15 3 45 6 75
3RVLWLRQ RI VWUDLQ JD|
$[LDO VWUDLQ —P P
-e--e-(Q
—o——1000

The number of leadwires is 30 which is
required for measuring a conventional
10-element strain gauge with quarter
bridge 3-wire method. The number is
reduced to 11 in CCFXX/CCFYX strain
gauge. This is achieved by using one
leadwire for measurement of two or three
grids. The adjacent grid is connected
in series with one leadwire of 3-wire
connection. The resistance of this
adjacent grid can be ignored by using our
data logger with Complete Compensation
Method of Strain.

Tokyo Measuring Instruments Lab.
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1-gauge 4-wire strain measurement method

Abstract

When measuring strain gauges, various connection methods are available according to the number of strain gauges used and the purpose of

measurement.

gauge leadwire. However in the method, gauge factor correction is required depending on the leadwire resistance.
may be caused by the contact resistance in the connection part such as between the strain gauge leadwire and the instrument terminal.

In quarter bridge method, 3-wire connection is widely used to remove the effect of temperature change in the resistance of the strain

In addition, some measurement error
The 1-gauge

4-wire strain measurement is our unique method which eliminates the need of gauge factor correction depending on the leadwire resistance and the

measurement error caused by the contact resistance.

6LQFH D QHZ OHDGZLUH DQG D VLPSOH FRQQHFWRU PRGXODU SOXJ

FDQ EH XVHG LW KHOSV

to reduce the cost of strain measurement by reusing the leadwires. Furthermore, since soldering works are not necessary, it can save wiring materials

and realize lead-free connections.

_ +=(5;(.,
§—FBEXJSF SFTJTUBODF

Itthe conventional method, leadwires as thick and short as possible
ate recommended to keep the resistance of the leadwire as small as
possible. However, since there is no influence of the leadwire

istance in 1-gauge 4-wire method, it is possible to use thin and/or
lopg leadwires for connecting strain gauges.

> Sensitivity loss caused by extension of leadwire

o 1-gauge 4-wire

I -

; T~

2 \-\ m H

o N

T \-\}ﬁ\

>

[a)

T

=) £ Quarter bridge vaﬁre.\

(iR

I \-\= N
/IHDGZLUH OHQJWK P

$PNQBSJTPO PG TUSBJO NFBTVSFNFOU NFUIPE CFUXFFO 2VBSUFS
"EWBOUBHF PG OPU CFJOH BGGFDUFE CZ MFBEXJSF SFTJTUBODF

arter bridge 3-wire 1-gauge 4-wire
KHDWVWRQH E &tai6 thehshiretdénXrhey

Thickness of leadvillal[43 Thin

INACELI Heavy Light
The same material must beNo need of using the same
Material of leadwi :
used material

She 911 Must be the same color | No need of using the same
depending on the measurecmot
Heavy Light
[ Transportaiion colfleR Low

¢6=,9¢8<(9;,9¢)90+.,¢006>09,¢4,;/6+

O$POUBDU SFTJTUBODF

Conventionally, leadwire extension and connection to a measuring
instrument are done by soldering or by the use of specially designed
connectors in order to eliminate the influence of contact resistance.
Since the 1-gauge 4-wire method is not affected at all by contact
resistance, a modular plug which is installed by crimping can be used.
The modular plug makes easy connection of the leadwire to an
instrument or to an extension leadwire, and efficient connection works
without wiring mistakes become possible. Furthermore, since
soldering is not necessary, lead-free connection is actualized.

$PNQBSJTPO PG TUSBJO NFBTVSFNFOU NFUIPE CFUXFFO 2VBS
"EWBOUBHF PG OPU CFJOH BGGFDUFE CZ UIF WBSJBUJPO PG L

Quarter bridge 3-wire 1-gauge 4-wire
:KHDWVWRQH [E &trai6 thehskiretdénXnhe

Connection using 4
Not pOSSIbIe

Necessary (for long-term
PHDVXUHPHQW
For short-term measureme
screwing is possible

Possible

Soldering rNot necessary

Time required fo
wiring works

W RNISIELGEE Care must be taken

Long Short

Largely decreased

4USBJO HBVHF XJUI MFBEXJSF BOE N

This is a strain gauge applicable to our newly developed 1-gauge
4-wire strain measurement method. Most of our strain gauges can be

VXSSOLHG ZLWK WKH H[FOXVLYH OHDGZL®WHDQ

attached. Because the modular plug is attached to the end of the
leadwire, neither soldering nor screwing is necessary when

O/PU JOGMVFODFE CZ UIFSNBM PVUQV E?”“W‘;“gl\}f‘? %%”)@?1“3‘*#0 a measuring instrument. The strain

When a 10 meter long leadwire having cross sectional area of
0.11mm? LV XVHG IRU PHDVXUHPHQW RI
EULGJH ZLUH
be resulted if there is a temperature change during the measurement.
Therefore, compensation is necessary. Even if the quarter bridge
3-wire method is used, compensation is necessary when the type,
length, cross sectional area, or temperature environment of the three
wires is not the same. In 1-gauge 4-wire strain measurement method,
cBmpensation is not necessary even under such conditions.

VWUDLQ §05XJ
PHWKRG WKHUPDeramk®@XW R I RERKWHw-50G, ISW-50G, SSW-50D and FSW-10. The sheath

o4 $SSDUHQW VWUDLQ FDXVHG E\ WHPSHUDWXUH FKDQJH RI OHDGZLUH 7KHUPDO RXWSXW
5‘ /HDG ZLUH OHQJWK PHWHUYV *DXJH UHVLVWDQFH
D
= u
> /
2
=4 J/<./
I n I
o Quarter bridge 2-wire Parallel
o vinyl leadwire (0.1mm
%)
g; 1—gauge 4-wire 4-wire paiallel

leadwire (0.08rhm

7THPSHUDWXUH FKDQJH f&

auge is connected by simply inserting the modular plug into the
modular conn?_ictor re(iloptacle which is equipped in data logger TDS-

RRYWHERQ 76

of the 4-wire leadwire is made of polypropylene, which does not
generate noxious gas even if exposed to fire. A vinyl sheathed
leadwire is also available at a lower cost.

Easy leadwire extension using modular connectors

Tokyo Measuring Instruments Lab.
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1-gauge 4-wire strain measurement method

.FBTVSFNFOU QSJODJQMF

The 1-gauge 4-wire strain measurement method uses a simple series

FLUFXLW ZKLFK LV FRPSRVHG RI D UHVDQW DI F H
UHIHUHQFH UHVLVWDQFH 5V WR PHOWW BSSWUHB -
WR WKH ERWK HQGV RI WKH VHULHV FKHPXWWDW R -
REWDLQHG IURP WKH YROWDJH 9 JHQ@QHUDNDWDBQ -7

DQG WKH YROWDJH 9V JHQHUDWHG B\WWKHKHUSD M R W"

where the current flows and the path where the voltage is measured are ,'/ “%:i/ o

different, measurement is possible without being affected by the N D N rs E
OHDGZLUH UHVLVWDQFH RU WKH FRQWDFW UHVL el %;0

XIFSF el g
3 (BVHF SFTJTUBODF 1 *—O
3T 3FGFSFODF SFTJTUBODF N
S™MS -FBEXJSF SFTJTUBODF BOE DPOUBDU SFTJT Y R Vs
J $VSSFOU GMPXJOH JO TUSBJO HBVHF SFTJ
& &YDJUBUJPO WPMUBHF

7 7PMUBHF HFOFSBUFE CZ HBVHF SFTJTUBOTL
7T 7PMUBHF HFOFSBUFE CZ SFGFSFODF SFTJTUBODF

655,*:065¢c6¢ 7730%()3,¢05::9<4,5::

The 1-gauge 4-wire method is a new strain measurement method that does not need gauge factor correction for the leadwire resistance and does
not cause measurement error by the contact resistance. In addition, the method can remove the initial unbalance caused by the leadwire resistance
and also can remove the influence of leadwire resistance change caused by the temperature change. While the use of a leadwire as thick and short
as possible is recommended for quarter bridge 3-wire method, a thin leadwire and/or connectors for connection and extension of the leadwire can be
used for 1-gauge 4-wire method. Correction of the measured values is not necessary even if leadwires of various types and/or of different length for
each strain gauge are used.

The 1-gauge 4-wire strain measurement method is available only by the data loggers and switching boxes made by our company.

abneo urens

ININIINSVIN

1-gauge 4-wire strain gauge with modular plug 4-core shielded cable is connected directly if a
modular plug is not used

Built-in switching box of data logger TDS-540 is not

Fast connection using 4-wire parallel applicable

ZLUH ZLWK PRGXODU SOXJ 5-

7KH H[FOXVLYH ODHGZLUH ZLWK PRGXKRIBE WBXPRB¥YW RFRQLENVDOWNRFIDXJHNV ZR,WN ¥ @D BVAKHRWX W | PLLAMWHIN
The leadwires can be used repeatedly to reduce the cost of the measurement.

"QQMJIJDBCMF TFOTPS NPEF

(8 (BVHF SFTJTUBODF
(8 (BVHF SFTJTUBODF
(8 (BVHF SFTJTUBODF

Applicable instruments

'DWD ORJJHU 7'6 ZLWK RSWLRQ 76 7'6 7'6 7&
1-gauge 4-wire strain measurement is possible by fast connection to the modular jack of

the switching box

Switching box IHW-50H/IHW-50G/ISW-50G/SSW-50D/FSW-10

poylaW Juawainsesw urens alim- obneb-1

'BTU DPOOFDUJPO UP UIF NPEVMBS KBDL QSPWJEFE UP UIF
CVJMU JO TXJUDIJOH CPY PG EBUB MPHHFS PS UIF TXJUDIJOH
CPY

O FMFNFOU SPTFUUF TUSBJO HBVHF TISJOLBCMF UVCF UZQF

This is a 3-element rosette strain gauge having a 4-wire parallel leadwire with modular plug attached to each element in 1-gauge 4-wire
connection. Fast connection of the leadwires are possible to each channel of a data logger or switching box for static strain measurement.
Note: This strain gauge is not applicable to dynamic strain meters.

~ FMEFNFOU A A A TUBDLFE UZQF
6TFE MFBEXJSF
NN WJOZM TIFBUIFE MFBEXJSF XJUI NPEVMBS QMVH
"QQMJIDBCMF UFNQFSBUVSF w AsS
'3 O0-2. NPEVMBS QMVH XJSF 3+
O TIPXT UIF MFBE XJSF MFOHUI JO NFUFS
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Measuring Method of Strain and Temperature

()
=]
8
Temperature measurement is necessary for strain measurement involving temperature change. In addition to the thermocouples and platinum RTDs 0}
which are generally used for measuring temperature, our product line includes temperature gauges which may be used in a same way as strain c
gauges, and temperature integrated strain gauges which are capable of measuring strain and temperature simultaneously. We will provide you with the ©
=]
introduction of their features and applications. n
5FNQFSBUVSF NFBTVSFNFOU BQQMJDBUJPOT UP PVS TUSBJO NFBTVSJOH JOTUSVNFOUT
Temperature Application to static straiApplication to dynamic straiamperature measurement e
measurement means measuring instruments  measuring instruments
7KHUPRFRXSOH 7 HW F Applicable Applicable -269 ~ +1760 Wide temperature range
Platinum RTD Pt100 Applicable Not applicable -40 ~ +400 High accuracy. Can be used only with
Temperature integrated strain gauges Applicable Not appligable -20 ~+200 Applicable to most of the foil strain E
Temperature gauges TF Series Applicable Applicable -20 ~ +200 A dedicated adapter necessary g
Temperature gauge KT-110A Applicable Applicable -30 ~ +80 Robust structure, mainly for civil engii E
2
THERMOCOUPLE 2’
Wide range of temperature can be measured by selecting the types of By using static strain measuring instruments such as data logger L'EJ

thermocouple wire and sheath material. In this catalog, the following

TDS series and TC-32K, temperature measurement using various

VKHDWK PDWHULDO IRU WKHUPRFRXSOHV DUH the@qu¢auRes dar beGarriadiont. ¥AsHoP BHdyrane)stakh Yheasuring

LQGLFDWHG DUH XSSHU WHPSHUDWXUH OLPLWYV

Vinyl: 80 °C

Fluorinated resin: 200 °C

*ODVV ¢(EHU f&

See page 76 for the details of thermocouples.

PLATINUM RTD

instrument DC-96A/DC-97A, DC-204R, DC-004P, DH-14A, TMR-300 and
DS-50A, temperature measurement can be carried out by thermocouples
K and T through Dedicated unit or thermocouple adapter TA-01KT.

Temperature measurement can be carried out by bonding the platinum
RTD to the surface of an object to be measured, just like when using
strain gauges. The measurement accuracy is high, and the measurement
can be done by connecting to lead wires for strain gauges. Platinum RTD

TEMPERATURE-INTEGRATED STRAIN GAUGES

is connected to static strain measuring instruments such as data logger
TDS series or TC-32K when measuring. Platinum RTD is not applicable
to dynamic strain measuring instruments.

Temperature measurement function can be mounted to almost any foil
VWUDLQ JDXJH 6HH WKH FKDUW LQ SDJHV
JDXJHV DQG GHGLFDWHG OHDG ZLUHV
is the tab of a strain gauge, so the temperature shown is as same as the
temperature of the strain gauge. The temperature can be measured using
our data logger.
The applicable lead wires with temperature measuring function are as
follows:

v 6LQJOH FRUH

Applicable temperature: -269 °C ~ +200 °C

v ZLUH SDUDOOHOHG YLQ\O OHDG ZLUH 7/-%7 7/-%7 )

Applicable temperature: -20 °C ~ +80 °C

v ZLUH SDUDOOHOHG YLQ\O OHDG ZLUH 7/4

Applicable temperature: -20 °C ~ +80 °C

6HH SDJH IRU GHWDLOV Rl OHDG ZLUHV
8JSF DPOOFDUJPO NFUIPET
1. For TDS-630/-540/-530 CH.1

One channel:
Simultaneous strain and
temperature measurements

TEMPERATURE GAUGES TF SERIES

ZLUH WZLVWHG AXRULQDWHG UHVLQ )(3

Channel 1: Strain measurement
Quarter bridge 3 wire connection
method

Channel 2: Temperature measurement

7 WKHUPRFRXSOH

If you wish to mount the temperature measuring function on the strain

D Q Guauge rfyoprrekoice, dnsery & RGafter thevpumber dpdicating the length
7KH wH P sHhemeuseu #ndrhen degignate the lpngthrradyyge of the lead wire.

For example, if you want to add temperature measuring function and a 3
meters vinyl lead wire to FLA-2-11, the type name should be written as:

FLA-2 T -11 -3 TLJBT

HDG ZILu I-L 3—1%ir§ ?gpfllleled vinyl lead wire TLIBT
Desired length of the lead wire: 3m

With temperature measuring function

Temperature integrated strain gauges are not applicable to measurements
by dynamic strain measuring instruments.

2. For other applicable measuring instruments: TDS-302/-303/-601/-601A/-602/
-101R/-150/-102/-300

RED
WHITE
BLUE

Temperature gauge TF series is used for measuring surface temperature
by bonding it to the surface of structural object just like strain gauges. By
using adapter TGA for temperature gauge and strain measuring instrument

TEMPERATURE GAUGES KT-110A

in combination, the measurement will be performed and represented in
the unit of 100x10°%/°C. See page 76 for details of TF series and adapter
TGA.

KT-110A is a temperature sensor using full bridge method. It is used in
civil engineering and construction sites for its robustness. KT-110A can
carry out measurement as temperature sensor using full bridge method

DOVR XVHG E\ WUDQVGXFHUV E\ XVLQJ VWUDLGC

Consult us for details of KT-110A.

Tokyo Measuring Instruments Lab.
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STRAIN GAUGE BRIDGE CIRCUIT

453"*/ ("6(& #3*% (& $*3$6*5

#SJEHF| #PY

.FBTVSJOH NPEF

2VBSUFS CSJEHF XJ

R4
-

ul

Iy
el
EDCBA

Connection diagram varies according to strainmeter type.

&
E

1F

+

3

#SJEHF 0VUQ

&YDJUBUJPO WPMUBHF
oOvVUQVU WPMUBHF
0OVUQVU WPMUBHF EVF

UP TUSBJO

0vUQVU WPMUBHF CFGPSF
TUSBJO HFOFSBUJPO

3FTJTUBODF DIBOHF
EVF UP HFOFSBUJPO

3FTJTUBODF DIBOHF

Terminal code short-circuited |13 EVF UP TUSBJO
2VBSUFS CSJEHF XJUI XJSF (BVHE “BDUPS
5lFSNBM PVUQVU P|G ’ PG TUSBJO HBVHF
DBODFMMFE
FFIF
R4
oz e
«— —
3 3
Terminal code short-circuited TF' -‘-g‘,
2VBSUFS CSJEHF Re R Ri R
HBVHFT DPOOFDUFE J strain gauge 33 "3
BSN FMJNJOBUJOH CF HDFK ~
33713
(NI h 3 3
UALSA AL L] " &
EDCBA IFee
Terminal code short-circuited
2VBSUFS CSJEHF XJ
DPOOFDUFE JO
QBSBMMFMFE JO PO¥ 3 3 3
13
3 3
I iF S
short-circuited
)J)BMG CSJEHF XJUI BDUJWF BOE
EVNNZ HBVHF
R+ 33 "13
- - - s
i K
|)_lBBI:II/SF_IC_ISJEHF X J Ul R Ry
B3 "I3
R 83 p 13
— |||||**| ie &
= ;l:l!!llllull IF o eeeem
2 @Jlfl@l@l@l 1PJTTPO T SBUJP
EDCBA
Terminal code short-circuited
)BMG CSJEHF XJUI BDUJWF
HBVHFT #FOEJOH|TUSBJO 33 ‘i3
R l 33 13
3 3
T

oOvUQVU WPMUBHF EVF UP TUSBJO JT CBTFE PO UIF DPO BRSSP 0USBUOPNRU@QEIB YWPBMBEBHF CF

Tokyo Measuring Instruments Lab.




Strain Gauge

453"*/ (“6(& #3*%(& $*3$6*5 Connection diagram varies according to strainmeter type.
.FBTVSJOH NPEF D U 4SIEHE #pY #SJEHF O0VUQ
)BMG CSJEHF DPNNPO EVNNZ
3 JT VTFE GPS UXP
DIBOOFMT BT B DPN
BDUJWF 33 13
(__) Available only by 33 3
switching box .,
T -
EVNNZ | 5
O
o
O
L
OQQPTJUF BSN )BM )
XJUl BDUJWF HBYV Available only by bridge 33 13 a
Applicable type %
SB-120B 33713
SB-350B 3
SB-128A
SB-123A iF " .(?
SB-353A ’
OQQPTJUF BSN )BM
XJUI XJSF BDUJW Available only by bridge 33’13
Applicable type
SB-120B 33713
SB-350B 3
SB-128A
SB-123A iF " .§c
SB-353A ’
'VMM CSJEHF XJUI BDUJWF
HBVHFT 60JBYJBM TUSBJO 3313 ‘13
33:3 p B
1F §‘...~,
1PJTTPO T SBUJP
'VMM CSJEHF XJUI BDUJWF
HBVHFT #FOEJOH [TUSBJO
3313 13
R4 R3
R, R, 3313 "13
iF &,
e
'VMM CSJEHF XJUI BDU F
HBVHFT 5PSRVF Ra Rs R Rz
33:3 13
- E . — 3313 "3
I I
1010 @l F &,
'VMM CSJEHF XJUI BDUJWF HBVHFT
BOE EVNNZ HBVHFT 3 13 ‘i3
BDUJWF
— 3 3
a2
EVNN M
_y 24 i

OVUQVU WPMUBHF EVF UP TUSBJO JT CBTFE PO UIF DP O BRSF 0USBUOPNU@EIB WPMB¢BHF CF
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STRAIN GAUGE CODING SYSTEM

&
)
=
(@)
()
Lg (BVHF SFTJTUB
© (BVHF MFO TUBOEBSE
JO NN
(@)
@] [ ]
v
z
(9]
@
o A
_|
m
<
Applications 3DWWHUQ FRQILJXU
General purpose L/LA/LK/LX/LG/BX/BY Sl e Integrated withpplicable to most of stfain
ggjé%al stress, Stress concentration, ChainAB/LKB/LGBOBET
. CICA/LCI/CSICB
\li\::': \(,:er:iz;zzfs?n;(t)rl;ztsl?; foil gauge CABGOBET Sy Al e
P Concrete use, Polyester wire gauge ';{:BR (IEROA;IBgS/RS 3-ax;s Rofsette f 8 |Large width FLAB’\/%FLIJ%Bﬁ QS O.r]n |§ OT] HV
FLM/WFLM Contret.e u-se, Metal backing strain gauge XVIYV/BXV/BYV e S 1R W LQGLFDWHG IRU
M Magnetic field use 5-element Rosette general strain gauges
PMF Concrete use, Embedment type strain ga@g f f
YEF/YF/YHF | 3BRVW \LHOG VWUDLQ /DUJH VWUDLQ PRHDWXUHPHQW
PMFLS Asphalt use, Embedment type strain gaugel 45° Single-axis
LF Low elastic material use, Wood, Gypsum 1RW DOZD\V FRGHG
PFLW/PLW | Low elastic material use, Wood, Gypsumy y (0°/90° 2-axis
GF Low elastic material use, Plastics yy 0°/45°/90° 3-axis
BF/UBF Composite material use
DSF High endurance use, Fatigue test »
CEF Wide range temperature use 3 Composite material 17 Stainless steel/Copper alloy
QF/ZF/EF | High temperature use Ceramic (i, 2.618.3 SUS 304 16.2
SFA Stress measurement CFRP 3 w SUS 310 15.8
AW Weldable strain gauge 5  Composite material SUS 316 16
BTM Bolt axial strain measurement &HUDPLE 6L& 4.6 SUS 321 16.7
DD One-side gauge CFRP 3 W Copper 16.7
FAC Crack detection gauge 8  Composite material Beryllium copper 16.6
TF Strain gauge type temperature measurement Glass 7.9 Brass 16.7
KM ggggéﬁtceé,ﬁsphalt embedment use, strain e — 8.9 BN 17
EGMH Frictional Strain Checker 7LWDQLXP DOORBB8B7L $/0 9Constantan 14.9
FGAH Frictional Axial strain transducer 11 Mild steel 23 Aluminium
FGDH Frictional Torque Sensor System 0LOG VWHHO 41.8& Aluminium 23.4
i X +DUG VWHHO 41.2 & Aluminium 2024-T4 23
The following strain gauges are CE marked. Cast iron 105 Lead and its alloy 29
. . . . Hastelloy-276 11.2 Gypsum 25
For st.raln gauge \{vnhout integral lead wire Inconel 600 13.3 Polyimide 2080
- Strain gauge with “-F” appended to the type Inconel 750 121 28 Magnesium
number Monel 13.5 Magnesium alloy 27
- Strain gauge indicated with “CE” mark in this SUS 638 17-4PH 10.8 50 Plastics
catalog SUS 638 17-7PH 10.6 (SR[\ &DVW 4565
Concrete 73 70 Plastics
Acrylics 70
ABS 74
3RO\DFHWDO 3280
3RO\FDUERQDW H66 %&
3RO\WWW\UHQH 3®0~80

Indicated only for self-temperature-compensated strain gauges For
other materials, contact TML or your local representative.
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-FOHUI PG MFBEXJSF Q

Strain Gauge

7KHVH VvwWUD '

with 2wire  Standard length 1,3,5m  4re ayailable with integral 0QUJPO r
with 3-wirg  Standard length 3,5 m OHDGZLUHYVY DWW D F K The leadwire pre-attachment is available
RUGHU using lead-free solder. For the leadwire

pre-attached strain gauges using lead-free
solder, the option code “-F” is appended to
Y the type number to discriminate them from
conventional leadwire pre-attached strain
gauges using leaded solder.

=
—_— ] -_— L
|_
0
>_
n
)
A z
(@)
o
@)
OQUJPO r' 4VGGJY DPEFT PG QSF BUUBDIFE MFBEXJSF
Strain gauges using leaded solder as standard St# -+# 0.08mrhparalleled vinyl leadwire
specifications are optionally available with lead-free -+#5 -+#5 "' 0.08mrh 3-wire parallel vinyl leadwire
solder used. The option code “-F” is appended to the “+$ -+$ ' 0.11mparalleled vinyl leadwire
type n_umber of lead-free so_lder use_d gauges to -+$5 -+$5 "' 0.11mr3-wire paralleled vinyl leadwire
discriminate them from conventional strain gauges using 2 8 4
leaded solder. The option code “-F” is omitted|for strain -+t % 0.3mrparalleled vinyl leadwire
gauges with CE marking such as GOBLET series. -+ %5 0.3mrh3-wire paralleled viny! leadwire
) 0.02mrntwisted vinyl leadwire
-)5 0.02mr3-wire twisted vinyl leadwire
-4 3.2mm-dia. shielded vinyl leadwire
-54" -54"" 3mm-dia. shielded 3-wire vinyl leadwire
-544# -54# " 5mm-dia. shielded 3-wire vinyl leadwire
o g 0.08mr polypropylene 4-wire paralleled leadwire with
’ ’ modular plug
-95 -95 " 3-wire parallel special vinyl leadwire
-+3" 2-wire twisted cross-linked vinyl leadwire
$ P M P S D P E J O H G P S U F T U T -+35" 3-wire twisted cross-linked vinyl leadwire
-+25" 3-wire twisted cross-linked polyethylene leadwire
5-+#5 5-+#5 "' Temperature-integrated 3-wire paralleled vinyl leadwire
Most of our strain gauges are self-temperature-compensated. The 5-2 Temperature-integrated 4-wire paralleled vinyl leadwire
backings of F, WF and CF series strain gauges are classified into "#'5.5 '#' 5.5 ° Temperature-integrated 3-wire twisted fluorinated resin
three colors according to the objective material for measurement. )(3 VLQJOH FRUH OH D,G ZLUH
-1 -1 0.14mm/0.18mm polyurethane leadwire
-6 -6 0.14mm/0.18mm polyester leadwire
inear q Type number _ _ ' i i
.F<" Backing color & -& 0.14mm/0.18mm polyeimide leadwire
t | th | H[DPS(
IEESHIEMmE Bt st [ 'vt.5  'mtog ZLUH WZLVWHG IOXRULQDWHG UHVLQ
Mild steel 11x16C Red [ FLA-3-11 twgtlg  mgtg ZLUH WZLVWHG IOXRULQDWHG UHVLQ
- WUHDWPHQW WHWUD HWFKLQJ LV QR\
gtamless”steel 17x10/°C Brown ELA-3-17 '#'-5 '#'-5" ZLUH WZLVWHG IOXRULQDWHG UHVLQ
o] - '$ -5 '$°-5 " ZLUH WZLVWHG IOXRULQDWHG UHVLQ
Aluminium 23x18C | Green M FLA-3-23 ‘% 54 PP GLD ZLUH WZLVWHG IOXRULQDV
? leadwire with shield
'vt.5 vt ZLUH WZLVWHG IOXRULQDWHG UHVLQ
%5 H 5 ZLUH WZLVWHG IOXRULQDWHG UHVLC
leadwire

For further information on combination use with strain gauges,
refer to pages 39~40.

IBNF PG FBDI QBSU PG TUSBJO HBVHF

Gauge backing length

‘ Gauge length

Gauge _ | d A ‘

backing | ©Gauge < >

width width — i
v / \

Gauge backing Gauge lead

Leadwires
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STRAIN GAUGE SELECTION

(0)]
=
o
=1
o 4USBJO (BVHF $IBSBDUFSJTUJDT
o)
c
«Q . . pplicable coefficient of Operating Temperature . q
® \S/tlr_‘ag E":jg/e (f)l??ncwe r?zi;er %ear thermal exparndiemperature rangempensation raj Mgw&:ppil\;ca (£ RoHS2 Directive compliance
RECSHENS A fe fe& fe& adnesive | gacking
4USBJO HBVHF GPS HFOFSBM VTF
L e CNpP-2 |  Special
' GOBET Single/Multi-axis Glass 811,17,23 | -196~+150°C  +10~+100°C p', Igstics Cu-Ni CE marked
Ceramic P!
Single/Multi-axis Metal : : .
; CN,P-2 Special . |Partly compliant with Option -F
Stress concentratio®lass 8,11,17,23 -196~+150°( +10~+100°C ; Cu-Ni
Shearing/Torqué Ceramic EB-2 plastics H[FHSW JHQHUﬁ)O VWUDLQ
I'(ﬂ 4USBJO HBVHF XJUI XBUFSQSPPG DPOTUSVDUJPO
— Metal
g 8' Single/Multi-axis Glass 11,17,23 0~+80°C +10~+80°C CN,P}2 Epoky CurNi CE marked
1 Ceramic
6 4USBJO HBVHF GPS IJHI UFNQFSBUVSF VTF
z
2' GOBET | Single/Multi-axis Met@! 11,17,23,28 | -30~+200°c|  +10~+1000Cc SN-C-1 | poimide Cu-Ni CE marked
Ceramic NP-50
Single/Multi-axi . .
. . Metal e _ CN,C-1 o ;i | Partly compliant with Option -F
2 Stsrisésé::iggf?;tc:ﬁgo@eramic 11,17,23,28 20~+200°C| +10~+100PC NP-50 Polyimide Cu-Ni H[FHSW JHQH UFD O VWUDLQ
o : vk Metal o0~ ~ CN,C-1 . - Not applicable (high mejting
; Single/Multi-axi Ceramic 11,17,23 20~+300°C| +10~+100PC NP-50 Polyimide Ni-Cr SRLQW VROGHU &( PDUN
; Single -196~+300°C  +10~+150°C CN,C-1 o _cr | Not applicable (high melting
& Metal 11 EB-2 Polyimide Ni-Cr SRLOW VROGHU &( PDUN
Multi-axis -196-+200°C  0~+150°C NP-50 Q (

4USBJO HBVHF GPS IJHI BOE MPX UFNQFSBUVSF VTF

-196~+80°C| CN,C-1 i ’ ot applicable (high melting
i Ewoa | Polyimide|  Special aldy% 3FF QW VROGHU &( PDUN

Metal

., |~ o]
Ceramic 11,17,23 269~+200°(

$&' Single

4USBJO HBVHF GPS DSZPHFOJD UFNQFSBUVSF VTF

, : ik Metal 5RO -196~+80°C| CN,C-1 Special ’ Not applicable (high mejting
o $ Single/Multi-axi Ceramic 11,17,23 269~+80°C| i EA-2A plastics Special alloy SRLQW VROGHU &( PDUN
—
@_ 8FMEBCMF TUSBJO HBVHF
=
8 "8. Single Metal -196~+300°C RT~+3009C  Spot wel 330640( Special alloy CE marked
c
Q
[}
9 "8.% Single Metal -196~+800°C 1 Spot welding Inconel 600  Special alloy CE markef
=
8
= _ L
@ "8) Single Metal -196-+650°C o1 1600°C Spot weldi Udos Special alloy CE marked
=, 4 Iconel 60(
2
o
7
"8)6 Single Metal -196~+800°C RT~+8009C  Spot welding Inconel 600 Special alloy CE mprked
"8 Single Metal -196~+300°( +10~+100°C Spot welding  SUS304 Special alloy Not comppliant
"8% # Single Metal -20~+100°C| +10~+100PC Spot welding  SUS304 Special alloy Not compliant
4USBJO HBVHF GPS DPODSFUF BOE NPSUBS
1 Single/Multi-axi ﬁ:/l%rrltcarrete 11 -20~+80°C +10~+80°C R%NZES Polyester Cu-Ni wire CE marked
1 Single/Multi-axi mgﬁf‘; 1 20~+80°C|  +10~+80°C o5 | Polyester Cu-Ni CE marked
8-, Single ,‘\:A‘(’)rr‘grete 11 —20~+80°C|  +10~+80°C PS SUS304 Ni{cr Not compligint
.PME TUSBJO HBVHF
. ’ Concrete < _ < J‘ Special : ) . )
1. Single Mortar 1 -20~+60°C 1 Embedment plastics Cu-Ni Compliant with Optiof -F
1.'-4 Single Asphalt 1 -20~+60°C| 1 Embedment Slgig':sl Cu-Ni Compliant with Option -F

"QQSPYIJNBUFMZ UFNQFSBUVSF DPNQFOTBUFE SBOHF
6Q UP >$ GPS TUBUJD NFBTVSFNFOU 6Q UP >$ GPS EZOBNJD NFBTVSFNFOU
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Strain limit in room

WHPSHU \WmEPSJ;’%M WiELY

%FTDSJQUJPO

Strain Gauge

5% “ $0 | 7TKHVH DUH &( PDUNHG VWUDLQ JDXJHV FRPSOLDQW WR 5R+6 'LUHFWLYH IRU
1x18 to our well proven F-series general-use strain gauges. CE marked leadwires are also available in combination with the strain gaug
50¢ u $0 These are foil strain gauges for general use having expanded operating temperature range of -196 to +150°C by the employme
IDXJIHV ° 1x16 plastics backings. The backing is color coded to identify the objective material for self temperature compensation. Strain gauge;
X free solder are available with option code -F. Various leadwires are also available for this series to meet diverse measurement con
pd
3% Y] These are F-series strain gauges with integral vinyl leadwires. Whole area of the strain gauge and the leadwire junction are coate E
@ ax16 UHVLQ IRU ZDWHU SURR¢QJ 7KH FRDWLQJ LV WUDQVSDUHQW DQG AH[LEOH \ O
B gauge with an adhesive, outdoor or underwater measurement for a short-term becomes possible. w
—
&
o 3% * $3 | 7TKHVH DUH &( PDUNHG VWUDLQ JDXJHV FRPSOLDQW WR 5R+6 'LUHFWLYH
) 1x18 measurement in high temperature up to 200°C. They are also used for strain gauge type transducers such as load cells.
N 3% * $@ | These are strain gauges utilizing polyimide resin as the backing material . They are suited to strain measurement i high tempt
JDXJHV - 1x16 200°C. They are also used as the strain sensing element in strain gauge type transducers such as load cells.
1% $@ | These strain gauges utilize specially designed Ni-Cr alloy foil for the grid and polyimide resin for the gauge backing. Qwing to the
HG 1x16 these strain gauges are successfully used for measurement in high temperature up to 300°C.
1% « 30 These are extremely small strain gauges enabling strain measurement in narrow space. Single element gauge is applicable to r
HG 9‘3 1x16 in high temperature up to 300°C. Two or three element gauge is applicable to measurement up to 200°C. In cryogenic temperatt
% gauges are applicable down to -196°C.
® 1% * $@ | These strain gauges feature a wide range of operating temperature from cryogenic temperature to +200°C. They utilize polyimide 1.
HG & 1x16 JDXJH EDFNLQJ 7KLV VHULHV LV DYDLODEOH RQO\ LQ VLQJOH D[LV FRQ{IJXUDWLR
® 1% " $@ | These are strain gauges designed for measurement in cryogenic temperature. They are available in single element, 2-element and 3-elemen
HG ) 1x18 FRQ¢JIJXUDWLRQV ZLWK UHVLVWDQFH 7KH WKHUPDO RXWSXW LV VWDEOH HYHQuWQC
o
=
2
o 1% $@ | This strain gauge has a strain sensing element fully encapsulated in a metal tube. The connection method is quarter bridge 3-wire. It i€suite
: 1x18 to measurement in high temperature up to 300°C and/or in harsh environment. This strain gauge is installed using our spot welder W-sogc.
This strain gauge has a sensing element of quarter bridge 3-wire connection which is fully encapsulated in a metal tube. It is measuregin ful
® 1% * $0 | EULGJH PHWKRG XVLQJ WKH DWWDFKHG KLJK SDVV ¢OWHU W LV VXLWHG WR PHPVX
N 1x16 This strain gauge is applicable only for dynamic strain measurement using DC exciting dynamic strain meter. It is installed using our spogyvelde
W-50RC. [=)]
>
The sensing element is made of special alloy and is fully encapsulated in a corrosion-resistant metal tube such as Inconel 600. The sensmg pa
o 0.6% * $3 | KDV KDOIl EULGJH FRQ¢JXUDWLRQ ZLWK DFWLYH HOHPHQW DQG GXPP\ HOHPHQW @QG
e 1x16 FRPSHQVDWLRQ FLUFXLW ERDUG 7KLV JDXJH LV VXLWHG WR VWDWLF PHDVXUHPHDQW
is applicable to use in various environment including gas or liquid. Installation is made using our spot welder W-50RC. ©
The sensing element is made of special alloy and is fully encapsulated in a corrosion-resistant metal tube such as Inconjel 600. The sengmg pa
® 1% $3 | KDV KDOI EULGJH FRQ¢JXUDWLRQ ZLWK DFWLYH HOHPHQW DQG GXPP\ HOHPHQW DQG
ES 1x16 compensation circuit board. This gauge is available for use in high temperature up to 800°C for both of static and dynamic measurement. Iti
applicable to use in various environment including gas or liquid. Installation is made using our spot welder W-50RC.
. 0.5% « $0 7KH FRQVWUXFWLRQ RI WKLV VWUDLQ JDXJH LV WKDW D KLJK WHPSHUDWXUH VWUDLQ
® 970 1x16 curing adhesive. Strain measurement in temperature up to 300°C is possible by this strain gauge. It is suited to measurement of a specimer
X on which strain gauge bonding is not possible, and/or to a long term measurement. Installation is made using our spot welder W-50RC.
A 0.5% « $0 The sensing element of this strain gauge is encapsulated in a stainless steel tube with adhesive. Owing to the sealed construction, this strair
2 970 1x16 gauge is suited to measurement under water and/or for a long term. It is installed by spot welding the stainless stee| backing using our spo
X welder W-50RC.
206 ¢ | These strain gauges utilize a thin wire as the sensing element and have comparatively long gauge lengths. They are mainly used for
N 1x16 measurement on concrete. Since the backing is transparent, the bonding position can easily be checked in the installation works. Strain
2 gauges with integral leadwires are available with CE marking.
20 « 3@ These strain gauges have polyester resin backings which are the same as P series, while they have sensing elements made of foil. They car
" ° § be handled as easily as P series gauges. They are applicable to various materials including concrete, mortar and metals. Strain gauges witt
Ix1 integral leadwires are available with CE marking.
0.5% u $0 These strain gauges have resin backings lined with metal foil for the purpose of preventing the penetration of moisture from the reverse side
3 970 1x16 7KH\ DUH H[FOXVLYHO\ XVHG IRU WKH PHDVXUHPHQW RI VWUDLQ RQ FRQFUHWH VXUI

integral leadwire in addition to the metal backing. It is suited to long term measurement or measurement on underwatef-curing concrete.

-—)

These gauges are designed for measurement of internal strain of concrete or mortar. They are embedded into the

measurement position

when the concrete or mortar is placed. These gauges are exclusively used for short term measurement such as a logding test. For long tern

PHDVXUHPHQW WKH XVH RI VWUDLQ WUDQVGXFHU >.0@ LV UHFRPPHQG

HG VHH SDJH

—)

This strain gauge utilizes super engineering plastics for the backing material, whice exhibit excellent water and heat 1

esistance. It withstand:

the high temperature of 200°C when the asphalt is placed. This strain gauge is manufactured using lead-free solder Wifh option code -F.

Tokyo Measuring Instruments Lab.
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STRAIN GAUGE SELECTION

4USBJO (BVHF $IBSBDUFSJTUJDT

Strain gauge
VHULHV

Objective mater é
for measureme

x10° f &

pplicable coefficient of Operating
Inear thermal exparndiemperature rangempensation raj

f&

Temperature

f&

Mgin applicable Material

adhesive

Backing

RoHS2 Directive compliance

4USBJO HBVHF GPS DPNQPTJUF NBUFSJBM
Static
, ) Composite N -30~+120°C| CN,EB-2| Polyimide )
6# Single material [ Dynamic 1 NP-50 amide Cu-Ni CE marked
-30~+150°C]
. : . ... Composite CN,EB-2 L .
#' GOBET| Single/Multi-axi mate’r)ial 3,58 -30~+200°C] +10~+80°C "\ b 50 Polyimide Cu-Ni CE marked
4USBJO HBVHF GPS MPX FMBTUJD NPEVMVT NBUFSJBM
, ! A } o o Special ;
(* GOBET| Single/Multi-axi Plastics 50,70 -30~+80°C +10~+80°C CN plastics Cu-Ni CE marked
' GOBET Single Wood 1 -30~+80°C| +10~+80°C  CN-E SPecial | oy CE marked
Gypsum r plastics
4USBJO HBVHF GPS MPOH UFSN NFBTVSFEFNFOU PO XPPE
1'-8 . Cu-Ni foil
Single Wood 1 -20~+80°C +10~+80°C PS Polyester——— CE marked
1-8 Cu-Ni wire
4USBJO HBVHF GPS NBHOFUJD pFME VT
. . Metal @ i T CN,CN-E|  Special - "
Single Concrete 1 20~+80°C 1 RP-2 plastics Ni-Cr Not compliant
" Multi-axis Metal 11,17,23 -20~+200°C| 1 NPy | Polyimide Ni-Cr Not compliant
4USBJO HBVHF GPS QPTU ZJFME MBSHF TUSBJO NFBTVSFENFOU
o ) ) l = _ N # Special Ni
1 & Single/Multi-axi Metal ] -30~+80°C| |1 # - plastics Cu-Ni CE marked
Single Metal i 20~+80°C| 1 # Special | o CE marked
# - plastics
)" i i _30~+80° T # Special )
) Single Metal 1 30~+80°C ] # - plastics Special allo] CE marked
)JHI FOEVSBODF TUSBJO HBVHF
Metal R R 4 EB-2
% 4" Single Composite 1 -60~+200°C| 1 C’_l Polyimide | Special alloy Not compliant]
material
OOF TJEF TUSBJO HBVHFT
Single axis < < # . . . . .
% % ?_' OHPH é/Wal 1 -10~+70°C 1 p.2 Acrylic Cu-Ni Compliant with Optign -F
$SBDL EFUFDUJPO HBVHFT
" T Metal < _ < CN Special N
$ 1 Concrete [ -30~+80°C| 1 RP-2 plastics Cu-Ni CE marked
4USFTT HBVHFT
( i Metal 11,17,23 | -20~+200°C|  +10-+1000"N N30 polyimide | cu-Ni Not compliant
5FNQFSBUVSF HBVHF
: General < N CN,NP-5Q . ) ) ) )
) Single materials ] -20~+200°C| 1 1 Polyimide Ni Compliant with Optign -F
#PMU TUSBJO HBVHFT
; Not applicable (high mejting
. Bolt < < Special :
b Single 1 -10~+80°C 1 A-2 : Cu-Ni SRLQW VRPpGHU
M10 or larger plastics CE marked
- - Special Not applicable (high mejting
#5.$ Single Bolt 1 -10~+80°C | 1 CN Igstics Cu-Ni SRLQW VRPpGHU
p CE marked
'SJDUJPOBM TUSBJO HBVHFT
Single/Multi-axis Metal AR (AT : : : T :
Torque Steel 11 0~+60°C 0~+60°C Not required Special resin Cu-Ni Partly conppliant

Tokyo Measuring Instruments Lab.



Strain limit in room

wHPsHUDWXHES

'BUJHVF

3

JO.MFWFM

%FTDSJQUJPO

Strain Gauge

These are strain gauges developed for measurement on composite materials. Owing to the development of gauge backing

3{ 3% 1 16$Q compliance, the number of repetition in thermal cycling test and the creep characteristics have been significantly jmproved ¢
X conventional strain gauges.
.« 3% " $@ | These are strain gauges designed for measurement on composite materials. They have a specially designed grid pattern to
) 1x18 stiffening effect to the measurement object. =
©}
- - - - - - =
3% « 30 These strain gauges are suited to the measurement on materials such as plastics, which have low elastic modulus dompared tc (@)
- specially designed grid reduces the stiffening effect of strain gauge to the specimen material, and also reduces the effect of Joul L
1x16 strain =
gauge. ]
3% * $@ | This strain gauge is designed for measurement on materials having low elastic modulus such as wood or gypsum. Its specially ¢ o
1x18 reduces the stiffening effect of the strain gauge to the specimen material.
= 2% " $@ | These are polyester strain gauges whose backings lined with metal foil. The metal foil prevents the penetration of moisture to the
® 1x18 and makes it suited to the use for long term measurement.
1% 30 7KHVH JDXJHV DUH GHVLJQHG IRU VWUDLQ PHDVXUHPHQW LQ PDJQHWLF ¢HOG
1x16 ORZ PDJQHWRUHVLVWDQFH HIIHFW ,Q DGGLWLRQ WKH VHQVLQJ HOHPHQW
A electromagnetic induction.
1% « Y These are multi-axis strain gauges designed for strain measurement in magnetic field. They are applicable to the measuren
° 1x16 temperature up to 200°C. The sensing element of the gauge is made of a material which exhibits low magnetoresistance effect. Ir
X VHQVLQJ HOHPHQW LV FRQVWUXFWHG WR PDNH WKH VWUDLQ JDXJH OHVYV VHQ\
% (185105;{;1 “ $@ | These strain gauges are applicable to the measurement of large strain up to 10~15%. Also they withstand the repeatied strain in elastic rang
- ! 5x16 (strain level of about +1500x10 LNH RUGLQDU\ VWUDLQ JDXJHV 6WUDLQ JDXJHV XVLQJ OHDG IUHH
(126200(:61 i These strain gauges are applicable to the measurement of large strain up to 15~20%. They are not applicable to the measurement of r@ea’[@
’ strain in elastic range as well as in large strain range. =
7]
~409 =
) (ggo%%{; : $@ | These strain gauges are developed for the measurement of very large strain up to 30~40%. They are not applicable to the measurerfint o
) ’ 2x16 repeated strain in elastic range as well as in large strain range. g
a
&
< 1% " $@ | These strain gauges are developed for measurement in fatigue test. They satisfy the fatigue life over 10 million times at a strain Ieyel of
= 1x10 +3000x1Bstrain. It can save the labour and cost for replacing strain gauges during the fatigue test. o
S
O
These strain gauges are intended for measuring the bending and tensile strains separately by simply bonding the gauge on one side ofaa plats
< 0.15% ' $2 | or beam. They are effectively used for the measurement of a box construction in structures such as bridges or pressure vessels, whgge the
L 1x16 reverse side of the measurement object is not accessible for strain gauge installation. Strain gauges using lead-free solder are newly intgaduce
with option code -F. 2]
. R R These gauges are designed to measure the propagation speed of fatigue crack in a metal specimen. The gauge is borjded with an adhesive ol
P 1 ] the position where the crack is initiated or the crack initiation is expected. The gauge is used together with the crack gauge adapter CGA-120l
for the measurement.
7KHVH JDXJHV DUH LQWHQGHG WR PHDVXUH WKH VWUHVV LQ DQ RSWLRQDO GLUHFWLI
N i ' $@ | in its axial direction but also in its transverse direction, and the sensitivity ratio of the transverse direction to the axial|direction is equal to the
) 1x16 Poisson’s ratio of the specimen material. In addition, the gauge is not sensitive to the shearing strain. Therefore, the output of the gauge is
proportional to the stress in the direction of the gauge axis.
R R These gauges are bonded on the specimen surface like ordinary strain gauges, and measure the surface temperaturg. By combining with the
a 1 ] GHGLFDWHG WHPSHUDWXUH JDXJH DGDSWHU 7*$ $ RU 7*$ % DFWXDO WHPSHUDW XL
lead-free solder are newly introduced with option code -F.
" R R These gauges are used for measurement of tensile strain of bolt. The gauge is simply inserted into a pre-drilled|hole in the bolt shank
o ] 1 together with A-2 bonding adhesive and cured. Installation service of bolt strain gauge from drilling till bonding and calibration service after the
installation are also available.
b3 i i These gauges are used for measurement of tensile strain of bolt. The BTMC gauges have a tube shape sensing element, and they are installe
® with fast-curing CN adhesive. The installation is easily made at room temperature.
The frictional strain gauge measures strain using frictional force working on the contact surface between the strain gauge and the measuremel
@ i i object by pressing the gauge to the object with a constant force. It is utilized in the Strain Checker FGMH series which is mounted on a stee

structure using magnet, and in the Torque Sensor System FGDH series and Axial Strain Transducer FGAH series whic
torque or axial force by merely being mounted on a drive shaft or tie rod.

h enable measurement

Tokyo Measuring Instruments Lab.
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Measuring purpose

(BVHF TFSJFT TFMFDUJPO DIBSU

.FUBM

_BUFSJBM 1VSQPTF (BVHFT TFSJFT 0QFSBU#PMEUIONGRSETYWF $BBUT T NREFSA

General use Mid-high tempd lu_ yy'ly GOBET e CN/P-2/EB-2 W-1/N-1/SB tape 9LQ\O )(3 )
p I CN/P-2/EB-2 W-1/N-1/SB tape | Vinyl, Enamel
Underwater I CN/P-2/EB-2 W-1/N-1/SB tape ~ |-LDBB, -LDBTB
General use = CN/C-1/NP-50B KE-348 Y(3 ) 37)( )
High temperat p CN/C-1/NP-50B TSE-3976-B | 37)( )
yyyyy m:::;z:g :: == CN/EB-2/C-1/NP-50B KE-348/TSE-397%B ) 37)( )
[ VV‘”L, - EA-2A/CN/C-1 K-1 Y3 ) 37)( )
Spot welding —— T T
I Y
———— e B
Y A < 2LU
@ 8% E
v C-UNP-508 W-156 tape Vinyl/Cross-linked vinyl /
_ [u yyys 4XDUWHU ZLWK ZLUH Spot welding 37)( )
Wy Iy E CN/P-2/EB-2 WB/tape Vinyl
R N 000 I CN/C-1/NP-50B KE-348 )(3 )
W v v E CcN KE-348/N-1 Vinyl
v v | CN/P-2/EB-2 WSB/tape Vinyl
I I CN/C-1NP-50B | KE-348 )(3 )
I CN/C-UNP-50B | KE-348 9LQ\0 )(3 )
L____¥ CN/CN-Y SB tape Vinyl
)
Metal or Concrete
I O H CN/CN-E/RP-2 VBB tape Twisted vinyl with shield
—  k CN/NP-50B/EB- 2/C-1 KE-348 Twisted FEP with shield
Concrete or Mortar
Surface strain | N CN-E/RP-2/PS Vinyl, Cross-linked
I - s PS W-188 tape polyethylene
I Embedment " Cross-linked vinyl
| MEVE Y Embedment Chloroprene

Plastics

General purpose y GOBET

Composite

General purpose

cN

|W-UN-USBtape |

Vinyl

T

=

(0]

(2}

=
o
FH

Printed circuit board

General purpose 7 ]
b yyyyé&: D[LV |

Wood long-term/Gypsum
y GOBET

CN/NP-50B/EB-2

CN-E

General purpose

Temperature

y1l'-8 1-8
General use

PS/CN-E

| CN/C-1/NP-508B

W-1/N-1/SB tape

‘ VBB tape

9LQ\0 )(3

Vinyl

] CN/NP-50B/EB-2
ic W-1/SB t; 9LQ\O 3
for static ' CN/EB-2 ape Q ) ( )
for dynamié
I CN/C-1/EB-2 9LQ\O )(3 )

)

[9LQ\0 )(3 )

Tokyo Measuring Instruments Lab.
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Operating temperature range

(0]
()]
>
T
O
=
©
N
4USBJO HBVHFT $PBUJOH NBUFSJBMT
e @e ) (O (O e ) (O () e
| 1 [ | | 1 | |
"8)6 "8.% |p d | u | | 548& #
1 | 1 1 1 Z
o [ — ) .o g
| 1 | 1 1 | ’& 5 5
"g. g o
| I I K 6& lﬂ
b | &
U / #
2" #' (0#-&5 i |
2 m H 4% UBQF
| | I | |
(0#-&5 [u | n 7. UBQF
" | . TUBUJD NFBTVSFHNgOL |
T EZOBNJD NFBTYJRNFOU |
(- 1
| 8
o | |
"8% u
" 4JOHMF BYJT H |
BYJT T | ©
| T 2
s [ | g
I | | | )
$&' I | 5
| | | I I uP '$GPS §
& [ BYJT &'$" &'3" g
[ [ £
(&' ) L Q
| o
M £
| g
11 n | &YUFOTJPO MFBE JOTVMBUFE NBUFS§B|\
I I | | I I
#5. #5.% M | |u 1PMZJINJEF
1-8 1'-8 U I | I | |
|u 15'&
‘ | | | |
|p &1
‘ #POEJOH BEIFTJW‘FT I | | I
1PMZFTUFS
I . [
11 # 1]
| 4QFDJBM 7J0ZM
s [+ |
. $SPTT MJOLFE
1 31 T H 1PMZFUIZMFOF
$SPTT MJOLFE
&# H WJoz
$/ |“ : | | 1PMZQSPQZMFOF
$/ & $/3 "
| 7J0ZM
14 T
$/ |I,l
o " o
ey

1% 37)( )

6KRUW WHUP XVH RI Z&
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PACKAGE DESIGNATION

70/ VWUDLQ JDXJHV DUH GHOLYHUHG WRBRHHMRAW 'BMWDK HPD PSMOUHDVRRZDX EHORZ

IDWLRQDO $HURVSDFH 6WDQGDUG 1%$6

("6(& 1"%,"(&

f

$& DPNQMJBODF

"GGJYJOH UIF $& NBS BOE
PVS MPHP NBSL PG TU O HBVHF
(0#-&5 TFSJFT UP B

DPOUBJOFS QBDLBH

5&45 %"5"

(BVHF UZQF——>
-PU /P —_>

>
>

>

>
>

2vBOUJUZ

(BVHF SFTJTUBODF
&MFDUSJDBM SFTJTUBOD

BT TVQQMJFE 7BSJPVT
BSF BWBIJMBCMF

(BVHF MFOHUI

F
GSFF DPOEJUJPOT BU SPPN
SB

FRROHRMHPDW R DIWK. IR Q
RRQGGIAIHGE DQRUER@VWGILDO GWWERGQGXUHYVY SOHDVH VHH WKH GEC

#BUDI /P
&OWJISPONFOU

1SPEVDUJPO DPEF GPS

OSPDFEVSF BOE G§FNQFSBUVSF JO EFHSFFT DFOUJHSBEF B(
SFMBUJWF IVNJEJSUZ JO BU XIJDI UIF UF
EBUB BSF PCUBJOFE

l

<

<

3BUJP PG USBOTWFSFF—FFOoT34YIwWJIUZ

IVNCFS PG HBVHFT DPOUBJOFE JGIF OBOLIBBFWIUZ JO UIF EJSFDUJPO QFSQFOEJDVMBS Ul

EJSFDUJPO JO QFSDFOU

iF REBIBEREN T ERFSBUVSTEPNQFOTRUIPO

U
FNQFBBLPASF UFNQPOEBESF DPNQFOTBUJPO WBMVFT BSF BW
F PS ON > $

#MBOL JOEJDBUFT UFNQFSBUVSF DPNQFOTBUJPO OPU B

PG
U
OH

(BVHF GBDUPS XJUt+UYPMFSBODBF——

51JT SFQSFTFOUT UIF BDUVBM HSSEIMEGBWUWIPSOJUIE SBUJP PG UIF SFTJTUBODF WBSJBUJPC

BYJBM EJSFDUJPO

8JUIJO UIJT MRGHBUD HFOFSBUFE EVF UP UIF VOJBYJBM TUSFTT JO Ul

NFBTVSFE TUSBJO JT BWFSBHFE PG UIF HBVHF BYJT

$0-03 $0%*/( '03 5&45

Colors of package label differ depending on the test specimen
material for temperature compensation.

#SPXO

3FE

41&$*. &/

(SFFO

"MVNJOJV
OUIFST
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Strain Gauge

-&"%8*3& */5&(3"5&% 453"*/ ("6(& 1"%$,"(&

LJCT : 3-wire system
LJB : 2-wire system (\

Z

®}

|_

<

zZ

Qo

D)

ul

(a]

w

2

-&"%8*3&4 ("6(& 3&4*45"/%& 5

$PSF OVNCFS EJBNFUFS 8JSJOH TZTUFN -FOHUI PG MFBEQSSFBUUBDIFE TUSBJO HBVHF UIF <

R -+$5 ' -FGU EPFT OPU JODMVEF UIF MFBE XJSF SFTJ &
8 N DPSF NN EJBNFUFS XJSF NFUFS WM+ GBDUPS EVF UP UIF QSPMPOHFE M
vy -+# ' 3JHIU UIF SFTJTUBODF QFS NFUFS S WBMVF H:

8 N S $< N DPSF NN EJBNFUFS XJSF NFUFS
MPOH MFBEXJSF SFTJTUBODF QFS NFUFS $« BCPWF

453"*] ("6(& 5&45 %"5"

Test specimen used in thermal output test

Gauge type\
Lot Numbe:\

Gauge Factor___

A linear thermal expansion
coefficient of specimen
material in thermal test

A

A

Bonding adhesive.

. Temperature coefficient of
used in tests

Gauge Factor with tolerance
per 10°C

Allowable tol-erang
of temperature co
pensation

*\7“ vov Y/

Gauge Factor set+

strainmeter Quartic equation of thermal

output (apparent strain with
WHPSHUDWXUH

Example of curved data on thermal output

("6(& '""$503 0' -&"%8*3& 13& "55"$)&% 453"*/ ("6(&4

The gauge factor of a leadwire pre-attached strain gauge given in its STRAIN GAUGE TEST DATA and package label is a value of the strain gauge
itself. Since the given gauge factor does not include the influence of the leadwire resistance, it should be corrected referring to the description of
“Gauge factor correction due to leadwire” in “Handling of strain gauge” which is found in the attached test data. The correction should be made
considering the influence of all leadwires that are actually connected.

Tokyo Measuring Instruments Lab. 28



PRIMARY INSTALLATIORHg#ing strain gauges

w0
=
D
>
@
g When bonding the strain gauges, the most suitable adhesive should $VSJOH BOE QSFTT‘]OH
Q be selected for each application. A typical installation procedure is IMBDF UIF HBVHF PO UIF QPTJUJPO QMWEDP B QBWMEFUIZM
@ described below using the fast-curing adhesive CN. QSFTT EPXO PO UIF HBVHF DPOTUBOUMXHWHJOH ZPVS UIV]
DMBNQ 5I1JT TIPVME CF EPOF RVJDLMZ BT UIF DVSJOH Q¢
DPNQMFUFE WFSZ GBTU 5IF DVSOEBH OJMIFF MBS HFT EFQF
UFTU TQFDJIJNFO UFNQFSBUVSF IVNJEIGZDEGHEOHSFTTIOH
1SFQBSBUJPO UIJNF VOEFS OPSNBM DPOEJUJPOT JT TFDPOET
5/F GPMMPXJOH JUFNT BSF SFRVJSFEFA@FPSOOFDOBJBA BOE MFBEXJ
4USBJO HBVHFT CPOEJOH BEIFTJWF TDPQUFBINFOH UFSNJOBMT U
TPMWFOU DMFBOJOH UJTTVF GPSQOENMEES$BM VTF TPMEFSJOH J N
g BCSBTJWF QBQFS -  HSJU NBSIR[GEHTQFODJM TDBMF UXF )
= FYUFOTJPO MFBEXJSF QPMZFUIZMFOF TIFFU OJQQFST
>
py) Polyethylene sheet
= 1PTJUJPOJOH ety
=z 3PVHIMZ EFUFSNJOF B MPDBUJPO PO UIFUSBTO TQFDJN IF
g e SN o B 58I 76H HBVHE MFBET
> "GUFS UIF BEIFTJWF CFOFBUI UIF QPMZ RFISGIFDEMIZFFU |
= DVSFE SBJTF UIF HBVHF MFBET 3BJUFJOTRNBF BEA VQ UP
E, 4VSGBDF QSFQBSBUJPO HBVHF CBTF XIJMF QSFTTJOH EPXO WKFFRPYTPGPUIF MFE
o) #FGPSF CPOEJOH SFNPWF BMM HSFBRFCPOEMOHQBIAWP EBNBHEFESPN- MFBET
% BSFB UP QSPWJEF B TI1JOOZ NFUBMMIBQIRSSGBBDF 6TF BCSBTJWF

BCSBEF BO BSFB TPNFXIBU MBSHFS UIBNMBIBOEHF OEJOH BSFB VOJG
GJOFMZ XJUI BCSBTJWF QBQFS 'JOJP UIF TVSGBDF XJUI
BCSBTJWF QBQFS GPS TUFFM PS upP GPS BMVNJOJVN

Gauge leads
hold dow

Gauge lead w
ends lift up —

#POEJOH DPOOFDUJOH UFSNJOBMT
#POE UIF UFSNJOBM DMPTF UP UIF HBVHF CBTF

'‘JOF DMFBOJOH
$MFBO UIF BCSBEFE TVSGBDF XJUMBOEVPBEBBM Q) BTd V)i l&fQF DPOOFDUJO
TNBMM RVBOUJUZ PG DIFNJDBM TPM\MBOUFI'DMFBCDJB%-EgﬁE)&BM%PO
VOUJM B OFX UJTTVF PS DMPUI DPNFT BXBZ DPNQMFUFMZ GSFF
DPOUBNJOBUJPO 'PMMPXJOH UIF TVEBDRAUBBIFQBSBUJPO CF TVY
HBVHF CFGPSF UIF TVSGBDF CFDPNFJOMPWFSFE XJUI BO PYJEJ
NFNCSBOF PS CFDPNFT OFXMZ DPOUBNJOBUFE

— 4PMEFSJOH UIF HBVHF MFBET
% 1MBDF UIF HBVHF MFBET PO UIF HBVHBDUB®NEIOBM XJUI I
BQQMZ TPMEFS TP UIBU UIF NFUBM GBUMWIGE UFSNJOBM J
% TPMEFS "O FYDFTT HBVHF MFBETCIARPUMFE [EFETUXJTUFE P
—
[}

"QQMZJOH CPOEJOH BEIFTIJWF
%SPQ B QSPQFS BNPVOU PG BEIFTJWF FQUBFTEIIF CBDL PG UIF HBV
6TVBMMZ POF ESPQ PG BEIFTJWF XJMMTWN®EGRIDF CVU ZPV NBZ JO
OVNCFS PG ESPQT BDDPSEJOH UP UIFIAJ[F PG UIF HBVHF 6TF U

BEIFTIWF OP[[MF UP TQSFBE UIF BEIFTDWBIPONB UIF CB4DF§.M'E§-_G§JOH MEBEXJSET

BOE VOJGPSNMZ
*UJT SFDPNNFOEFE UP QMBUF UIF FY\QPFITFEIP®SF XJSFT
MFBEXJSFT XJUlI TPMEFS QSFMJNJOBSJIMZ

4PMEFS UIF FOE PG M= 7"
UIF UFSNJOBMT 5Bl
@ FYDFTTIJWFMZ IFBU
QFFM PGG UIF NFUB
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PRIMARY INSTALLATIOR&coating strain gauges

Water- and Moisture-proofing with SB tape and VM tape

Requirement in strain gauge coatings

JOTVMBUJPO

Tem
w(PPE BEIFTJPO UP UIF TUSBJO HBVHH:DJ\NH:E)EXJSFTC%ﬁfgmgFT

TVSGBDF
w/P DPOTUSJDUJPO PG UIF UFTU TQFDJNFO

4# UBQF
W&YDFMMFOU SFTITUBODF UP NPJTU DS BIEMXBUF B ROEpHRPE FMF

7. UBQF

Butyl rubber

Temperature : -20 to +80°C

Contents : 38mmx1mm
6m long/roll

erature : -30 to +80°C
L! lB%mXSmm
5m long/roll

#PUIl PG UIF 4# BOE 7. UBQFT BSF CVUZ4FSOWSEHFE UBQF HFOFSBMMZ
UP BT QSFTTVSF TFOTJUJWF BEIFTJWSF BORQMNIBRBIKZIOH UBQFT
CFJOH QSFTTFE POUP UIF UFTU TQFDD¥NMMFEXQE UIFZ QSPWJEF FY

SFTJTUBODF UP NPJTUVSF BOE XBUFS

&YBNQMF GPS MFBEXJSF JOUFHSBUFE TUSBJO HBVHF

'JSTU DPBUJOH XJUI 4# UBQF

5SIJNNJOH UIF 4# UBQF

8JUI TDJTTPST DVU PGG POF QJFDF PG UBQF
MBSHF FOPVHI UP DPWFS UIF DPBUJOH BSFB
BOE BOPUIFS QJFDF NN UP NN JO

MFOHUI UP GJU VOEFS UIF MFBEXJSFT

60EFS MBZJOH

'JOJTI DPBUJOH XJUI 7. UBQF

$VU B QJFDF PG 7. UBQF TMJHIUMZ MBSBIGBE UIB
DPBUJOH BOE QSFTT JU EPXO POUP DPBQMBHDE
GVMMZ DPWFSFE CZ UIF 7. UBQF

-JGU VQ UIF MFBEXJSFT BOE QSFTT WPGUMNBVAMBETQWIFDF PG UBQF

TQFDJIJNFO TVSGBDF VOEFS UIF MFBEXJSFT

OWFSBMM DPBUJOH

1SFTT UIF MFBEXJSFT CBDL EPXO POUPOEIRIFIFDF PG 4# UBQF

Strain Gauge

PRIMARY INSTALLATIONS

QSFTT UIF MBSHFS QJFDF PG DPBUJOHBVYUBRF EPXO POUP UIF TUSBJO H
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STRAIN GAUGE INSTALLATION

5.-
UZQFT EFQFOEJOH PO UIF NFUIPE PG J

abneo uens

"EIFTIWF CPOEJOH UZQF

In general, most of strain gauges are installed on the surface of test
specimen with adhesive. Measurement is possible as far as the
specimen material is bondable with adhesive. This method can be
applied to various materials including metal, concrete, wood and
composite material. After installation, coatings should be applied to
protect the strain gauges and leadwires from various environmental
conditions. The availability of this bonding type depends on the
operating temperature of adhesive. The maximum operating
temperature is 300°C.

Epoxy resin
or VM tape

Leadwire

NOILVTIVLSNI

Leadwire

SB tape bed

Connecting
terminals

Strain gauge
Fixing leadwire

Bonding adhesive

Metal specimen

6% WDSH ZKLWH

Leadwire applied on concrete specimen

Strain gauge

PS adhesive pre-coating
layer for long time use

Concrete specimen

&MFDUSJDBM 4QPU XFMEBCMF UZQF
The strain gauge of this type is fully encapsulated in a corrosion-
UHVLVWLQJ PHWDO WXEH
and underwater environments. It is constructed heat resistive, and
the installation is made by electrical spot welding which maintains

DQG 90 WDSH

Axial Strain Transducer
FGAH Series

TUSBJO HBVHF TFSJFT BSF SPVHIMZ DMBUJFRXIBMEBEBYBURZQF 3F VIBCMF UZQF

6h||s @@Mwsgtfﬁﬁ?% rubber layer on its contact surface and a

magnet which presses the Strain gauge against the specimen surface
by magnetic force. It measures strain by friction which is caused
between the contact surface of strain gauge and the measurement
surface of the metal specimen. It has the advantage of being usable
repeatedly because it is attached by magnetic force without using
adhesive. Since the measurement point can be moved easily, it is
useful for preparatory or supplemental measurement. The maximum
operating temperature is 60°C because of adopting magnetic force.

Frictional
f auge
Frictional pressing gaug

force

Strain Checker
FGMH Series

EODFN

Torque Sensor System
FGDH Series

*OUFSOBM TUSBJO NFBTVSFNFOU VTJOH FNCFENFOL

Above strain gauges of three types measure surface strains of test
specimen. This strain gauge measures internal strain of concrete,

IRU XVH LOQDYDYOQRMKG FRaGdr\WdpRaQ Wy béiXd-émbzddel into the material before its

hardening. It makes possible with measurement in the early stage of
hardening of the material. Some series of this type are applicable to

H[FHOOHQW ¢([DWLRQ HYHQ LQ KL J®JWHHPFSHHIDDWKXUtheas it éntenRiS &sphBIVhLhigh temperature of 200°C.  We also have

range is from -196°C to +800°C. The spot welder W-50RC is
developed exclusively for installation of strain gauges of this type, and
it can be used without any qualifications or special skill. Naturally,
the specimen material must be a metal which allows electrical spot
welding.

Strain Gauge AW series Leadwire

Spot welded

Fixing leadwire
~_5XVW SURR¢{QJ OD\HU

a method to measure axial force of bolt by embedding a bolt strain
gauge which is specially prepared for this purpose.

Mold strain gauges PMF
series for use in concrete
and mortar

Strain Transducers KM for use in concrete
and KM-HAS for use in asphalt pavement

Metal specimen
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STRAIN GAUGE EXTENSION LEADWIRE.

(0]
=]
=]
©
Strain gauges are connected to strain measuring instrumergasismtpaxivires. We offer various types of leadwires to be selédictgddepe usage conditions. O
addition, most of strain gauges are available with extensismpteathaiieed at our factory. Those leadwire-integrated st @regtiygave the leadwire connec -%
works during the strain gauge installation. Please feel free uo comfa@ty or local representative for the extension leadwireslanc thredgrated strain gauges %
4UBOEBSE MFBEXJSF MFOHUI GPS MFBEXJSF JOUFHSBUFE TUSBJO HBVHFT
Standard length of our integral leadwires is 1m, 3m and 5m excepweresmel heastandard length of enamel leadwires are 0.3m, 0.5m an@édgths@hlaer the
standard length may be available on request. The enamel leadwikhble imoa dength more than 1m.
-OPTION -F Leadwire with CE marking
/HDGZLUH ZLWK &( PDUNLQJ FRPSOLDQW WR 5R+6 'LUHFWLYH
Identification code “-F” is appended to the type number of the leadwire. ﬂ
x
-FBEXJSF TFMFDUJPO 2
2
1 Vinyl leadwires u
Vinyl leadwires are widely used as strain gauge leadwires, and are available in a variety of types. Because the vinyl insulation can be colored, >
these wires allow color-coding for rosette gauges. Stranded core wires are flexible and easy to handle, and allow easy wire connection and @)
terminal attachment. n
P
Uu4NBMM EJBNFUFS WJOZM XJSFT $PEF UP PSEFS -) -)5 |I-I_J
These leadwires feature a thin vinyl insulated materials and small diameter core wires to achieve an outside diameter of 0.4mm. They are used E

for wiring in tight spaces. The stranded wires are flexible and minimize breakage due to repeated bending.

U4lJFMEFE WJOZM XJSFT $PEF UP PSEFS -54" -54#

These are 3-core wires with shield made of aluminium foil or braided copper wire. The outer insulation is made of vinyl. These leadwires offer a
noise shielding function.

Core/Diamete Total resist{Outer insulated

Type number of leadwires Length

2SWLRQ FRGH ) IRU &( PSLSJ@Q@’J e silizen] ol ons  ber ol

0.08mrparalleled vinyl lead wire LIB/LIB-F
7/0.12 11x2.2 Red, White, Green, Black, Yellow
(0.08mm e Blue, Red-White
0.08mm3-wire paralleled vinyl leadwire LIBT/LIBT-F -20~+80°C P 200m . . .
7/0.12 White wire and whichever color
. 1.1x3.3 Blue, Orange, Red, Green, Black or
(0.08m#k 9%
Yellow stripe is selectable.
0.11mrhparalleled vinyl lead wire LIC/LIC-F 10/0.12
(0.11mﬁ1 1.4x2.8 200m Grey
-20~+80° P
0.11mr3-wire paralleled vinyl leadwire LICT/LICT-F  10/g.12 0-+80°C
: 1.4x4.2 100m| Grey, One wire with Blue stripe
(0.11mf
0.3mrhparalleled vinyl leadwire LJD 12/0.18
(0.3mr°n 1.9x3.8 200m Grey
-20~+80° P
0.3mrh3-wire paralleled vinyl leadwire LIDT 12/0.18 0-+80°C
: 1.9x5.7 100m| White, One wire with Red stripe
(0.3mrh
0.02mrhtwisted vinyl leadwire LH 5/0.07 .
(0.02mﬁ1 ND.8 Red, Green, White
-20~+100°Q Pr— ”
0.02mm3-wire twisted vinyl leadwire LHT
5/0.07 NL.O Red-Green-White
(0.02mm :
3.2mm-dia. 2-core shielded vinyl leadwire LS 7/0.12 0-+80°C o 2 200m Outer : White
(0.08mfn : Core wire : Green-Green
3mm-dia. 3-core shielded vinyl leadwire LTSA
7/0.12 ane Outer : Red, White or Green
(0.08mm -20~-+80°C i 8 200m | Core wire : Red-Black-White
5mm-dia. 3-core shielded vinyl leadwire LTSB
710.26 ane Outer : Black
(0.3mrh -20~+80°C P N 200m | Core wire : Red-Black-White
0.08mr’npolypropyrene 4-wire paralleled leadwire LQM/
X 7/0.12 _ o White, One wire with Red, Black, or
LQM-F (0.08m -20~+100°Q P 0.9x4.0 200m| g e stripe
3-wire paralleled special vinyl leadwire LXT/ LXT+F 7/0.12
: -20~+150°Q P 0.9%x2.7 200m| Red-Black-White
(0.08mm

N.B.: * Stripe is for distinction of independent wire in quarter bridge 3-wire connection.
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STRAIN GAUGE EXTENSION LEADWIRES

Z
g
=1
(@) .
2 1 Enamel leadwires
% Enamel leadwires have a single core insulated with a resin. Heat resistance and handling methods vary depending on resin. Because the wire
mass and diameter are small, enamel leadwires are used for strain measurement of rotating specimens and/or measurement of multiple points
located in close proximity. Since the enamel leadwire contains one core covered with a thin resin, it must be handled with care.
UulPMZVSFUIBOF MFBEXJSFT
Polyurethane leadwires allow easy post-processing because the resin can be removed with a soldering iron. The resin is not strong, therefore,
polyurethane wires must be handled with special care.
UlPMZFTUFS MFBEXJSFT
m Polyester leadwires are harder than polyurethane wires. It cannot be removed with a soldering iron.
X
r_r|| UulPMZIJNJEF MFBEXJSFT
% Polyimide leadwires are harder than the polyester wire. A soldering iron cannot be used for post-processing.
o
=z
m
: Applicable Total resistance of Outer insulated
)6 Leadwire type temperature leadwire dimensions
= :
3 Polyurethane leadwird.P/LP-F 1/0.14 ND.16mm
m -10™+120°C 3FE #SPXO (S
wn 1/0.18 P ND.20mm
Polyester leadwireLU/LU-F 10.14 p ND.16mm
-196™+200°C #SPXO
1/0.18 P ND.20mm
Polyimide leadwire LE/LE-F 10.14 p ND.16mm
-269™+300°C #SPXO
1/0.18 P ND.20mm
1 % 7ZR W\SHV ZLWK GLfHUHQW FRUH GLDPHWHUV ZKLFK DUH PP DQG

*2: Attachment of lead wire cannot be performed on stacked-type two-element or three-element gauges.

1 Cross-linked Vinyl leadwires

The cross-linked vinyl insulation provides improved resistance against environmental elements. It is often used for underwater measurement in

ordinary temperature.

9 Cross-linked Polyethylene leadwires
The cross-linked polyethylene leadwire offers higher durability than the cross-linked vinyl leadwire. Cross-linked polyethylene leadwires can be
used in steam, warm water and concrete with virtually no insulation degradation.

Leadwire type

Core/Diameter

Applicable
H FeMperaire

Total resistance
leadwire

dDuter insulated  Length
dimensions per roll

Colors

FFO

PP DUH D)

2-wire twisted cross-linked vinyl leadwire LIRA

7/0.16 .
-20~+10C P NB.Omm " White
(0.14m#kn
3-wire twisted cross-linked vinyl leadwire LJIRTA 7/0.127
-20~+10C P N2.Oomm 200m Red-Green-Black
(0.09m#k
3-wire twisted cross-linked polyethylene leadwire LJQ'II/}0 127 Red-Yellow-Black
i -65~+12% P N2.0mm " Red-Yellow-White
(0.09mf

Red-Yellow-Blue
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1 Special leadwire for temperature-integrated gauge
Special leadwire for temperature-integrated gauge consists of 2-core copper and 1-core constantan. To extend this wire, the exclusive leadwire

should be applied propely.

Strain Gauge

Leadwire type Colors

Applicable | Total resistancel dDuter insulated Length
HefmpelraRuee

leadwire dimensions | per roll

Temperature-integrated 3-wire paralleled vinyl leadiwre ’
: 7/0.12
TLIBT/TLIBT-F -20w80°C 0.44 P 1.2x3.6mm " Red-White-Blue
(0.08mfn
Temperature-integrated 3-wire twisted fluorinated [resin
o ¢
)(3 OHDGZLUH )%'7/7 1/0.2 -269¢200°C 12 P NL.1mm " Red-White-Blue

N.B.: *1: Total resistance of copper wire per meter
*2:° LV (¢OOHG ZLWK WKH OHDG ZLUH OHQJWK LQ PHWHU
*: For the method of connection to a strainmeter, refer to the operation manual of the strainmeter.

EXTENSION LEADWIRES

1 Fluorinated resin leadwire
With a fluorinated resin leadwires, these leadwires can be used in a wide range of temperature from extremely low to high temperatures.
JOXRULQDWHG UHVLQ UHVLVWYV PRVW FKIBPHWFEYQJ$ VX QIPW HU W UXLDUMHGH B\W ) S\SHBW/U )

©uter insulated Length | Suffix code

Leacwireltype &URYV . VienparatiRe) of leadwire | dimensions| per roll | of leadwire Challere
ZLUH WZLVWHG IOXRULQDWHG UHVLQ )(3 OHDGZLUH
6FA'LT/6FALT-F 7/0.18
-269w200C P N2.Omm 100m| -6FA_LT Red-Green-Blue
(0.18mfn
ZLUH WZLVWHG IOXRULQDWHG UHVLQ )(3 OHDGZLUH
6FAS LT/6FASLT-F 7/0.18
(0.18mén -269%200C P N2.Oomm 100m| -6FAS_|T Red-Green-Blue
.18m

ZLUH WZLVWHG | GNqethre Datire UHVLQ ) (3
6FB'LT/6FBLT-F 1/0.2 -269r200C P NL.Imm " |.6FBLT Red-Green-Blue

ZLUH WZLVWHG IOXRULQDWHG UHVLQ )(3 OHDGZLUH

6FC' LT/6FCLT-F 7/0.08 .
-269w200C P NL.Omm " -6FC_LT Red-Black-White
(0.04mfn

ZLUH WZLVWHG IOXRULQDWHG UHVLQ )(3 OHDGZLUH
6FD'LTS/6FDLTS-F 7/0.08 Outer : Red

(0.04mfn ~2694200C > NL.5Smm ! “6FD_LTS Core wire : Red-Black-White
ZLUH WZLVWHG IOXRULQDWHG UHVLQ 37)( OHDGZLUYH
4FA'LT/AFALT-F 7/0.16 ] i
- .9mm m - ed-Grey-White
(014 o 269w260C P NL.9 100! AFA_LT Red-Grey-Whit
.14m

ZLUH WZLVWHG [ONMRIB-La®DWHG UHVLQ 37)(
leadwire 4FRT/AFBLT-F 102 | -26%260C P NL.Imm " |aFB_LT Red-Black-White

N.B.: *1: * is filled with the lead wire length in meter
*2: PTFE leadwire is available for use in 300°C for a short term
6XIIL[ FRGH /7 &7 PHDQV FRQQHFWLQJ WHUPLQDO MRLQW ZKLOH /7 7$ PHDQV LQVX
IRU HDV\ DSSOLFDWLRQ RI FRDWLQJ 6XUIDFH WUHDWPHQW WHWUD HWFKLQJ LV QR
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HOW ARE INTEGRAL LEADWIRES JOINTED

Most TML strain gauges are available with extension leadwires pre-attached for customer convenience. We have several methods for connecting
leadwires to be chosen depending on conditions such as the type of strain gauge and leadwire, measurement environments and so on.

abneo urens

%JGGFSFOU KPJOUT

U*OUFHSBM UZQF

A vinyl leadwire is jointed to polyimide insulated gafgedeails gauge. The solder joints are covénedsinithinsulation of the leadwire. This is our
standard method of integral leadwire attachment.

u)FBU TISJOLBCMF UVCJOH

A soldered joint between gauge leads and leadwiredsnptiotdteat shrinkable tube. The heat shitidsabte fvailable in three ratings of
temperature among 80°C, 200°C and 260°C.

USPOOFDUJOH UFSNJOBMT KPJOU UZQF

Gauge leads and leadwires are jointed using foil satjyeyterminals. Measurement in high temperature iy pesgitdenigh temperature solder
with melting point of 300°C or more for the joint.

u*OTVMBUJPO GJMN UZQF

A soldered joint between gauge leads and leadwired sittoaarinsulation film of glass cloth base.isTiesiBkxe to heat up to 300°C, so this
method is suited to measurement in high temperature.

U%JSFDU UZQF

A vinyl leadwire is jointed directly to gauge |dadse widde of nickel plated copper. The soldergoirsedreith vinyl insulation of a leadwire up to

the end of the gauge base.

S3dIMAV3T NOISN3ILX3

*OUFHSBM UZQF

C
4
. Code to
$SPTT TF n@ B Construction 0 1 order
1PMZJNJEF JOTVMBUJPO
Vinyl leadwi 2-wire 7/0.12 11 | 22 |[LIB/-LIB-F
—
2-wire paralleled 10/0.12 1.4 2.8 |LIC/-LIC-F
2-wire .
. 5/0.07 0.4 i }LH
twisted
Vinyl leadwir . 3wire 7/0.12 1.1 3.3 |[LJBT/-LIBT-F
. ) ] aralleled
Swire - — 1| P 10/0.12 1.4 42 |LICT/-LICT-F
The option code “-F” appended to the leadwire code indicates that lead-free solder is used for the leadwire.

YFBU TISJOLBCMF UVCJOH Heat-shrinkable tuje
8 _ Dimension Dimension
) jﬁ Construction
$sPTT TFHBINO) ])
Vinyl leadwire )
A 2-wire paralleled  12/0.18 1.9 341 3 6 -LID
2-wire
(BVHF MFBE
BQQSPY NN
Vinyl leadwire )
. 3-wire paralleled 12/0.18 L.9 511 3 7 -LIDT
3-wire
) ) . -LHT
3-wire twisted 5/0.07 0.4 i 5 0.8 1.6 LHT-F
Cross-linked Vinyl
leadwire Cross-linked vinyl .
Cross-linked Vinyl leadwire i i
_ Y , Crosslinked vifyl, 1 o7 4 1 2 4 | -LIRTA
Cross-linked Polyethylene leadwire 3-wire twisted
3-wire Cross-linked LIQTA
polyethylene | 7/0.12 0.8 i 11 2 4 -LIQTAF
3-wire twisted

The option code “-F” appended to the leadwire code indicates that lead-free solder is used for the leadwire.
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)FBU TISJOLBCMF UVCJOH | Leadwie | Heatshrinkable tufe

Strain Gauge

Gauge lead length  approx. 15mm 3 Construction Blimemetsr LNENSION
$SPTT TF&L) LTsA
3-core shielded Vinyl leadwire 7/0.12 N8 10 2 4
- -LTSA-F
3-wire 3-wire twisted
(BVHF MFBE [MFOHUI 710.26] N5 125/ 3 6 | -LTSB
BQQSPY NN &
x
Y% |17 =
High temperature use ‘ 1/0.2 NL.1 1 2 2 [a)]
©90 ) i %17 <
JOXRULQDWHG UHVLQ )(3 OHD@ngﬂ 2 FEP (Fluorinated- )%[/7 ) =
‘ HWK\OHQHSUYRSIOHOH 2‘
3.wire 3-wire twisted )$6(/7 9
, 7/0.18 N2 11 3 4 n
(BVHF MFBE )$61/7 ) 2
BQQSPY NN i}
'_
x
L

High temperature use % |17
9 P @,@1. 1/0.2 NL.1 11 2 2 ) OO l
JOXRULQDWHG UHVLQ 37)( OHDGZLUHKLON ) PTFE (Polytetra- Y% |17 )

10 XRURHWKYOHOH
3-wire twisted
Wi $|/7
3-wire i 7/0.16| N9 11 25| 4| )%
(BVHF MFBE W™ Y8117 )

BQOSPY NN

$POOFDUJOH UFSNJOBMT KPJOU UZQF
JOXRULQDWHG UHVLQ 37)( OHDGZLUH
Special construction

(BVHF MFBE| |

BQQSPY NN

Code to

Construction

Y% /7 &7
Y% /7 ) &7

PTFE(Polytetrafluor
HWK\OHQH

*OTVMBUJPO GJMN UZQF 8 Heat-shrinkable tlibe
; . Code to
Construction $io Biliension order

$SPTT TFD
JOXRULQDWHG UHVLQ 37)( OHDGZLUH
Special construction

3-wire ==
(BVHF MFBE I

BQQSPY NN

)$|117 7%
)$117 ) 7%

PTFE(Polytetrafluoro-
HWK\OHQH

N.B.:
Figures in Leadwire construction column show “"Number of cores/ Diameter of one conductor leadwire in mm". For example, “7/0.12"
represents "7core / 0.12mm diameter for one conductor leadwire". All dimensions of the Leadwire Heat-shrinkable tube and Film are
approximate values in mm.
| LQ WKH &RGH WR RUGHU LV ILOOHG ZLWK WKH OHDGZLUH OHQJWK LQ PHWHU
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S3dIMAV3T NOISN3ILX3

37

HOW ARE INTEGRAL LEADWIRES JOINTED

-FBEXJSF

DPMPST PG FMFNFOU 3PTFUUF TUSBJO HBVHF

These are generally used leadwires.
The option code “-F” appended to the leadwire type indicates that lead-free solder is used for the leadwire.

NN 1BSBMMFMFE WJOZM MFBEXJSF

4VGGJY DPEF

-tH# -+ #

Red
1st axis

NN XJSF 1BSBMMFMFE WJOZM MFBEXJSF
4VGGJY DPEF -+#5 -+#5 "'

Blue stripe
1st axis

yyy
White
2nd axis
Green ; i
: Orange stripe Red stripe
3rd axis 2nd axis 3rd axis
NN XJSF UXJTUFE DSPTT MJOLFE QPMZFUIZMFAOF MFBER ®IXITUFE WJOZM MFBEXJSF
-+25" -+25" "

4VGGJY DPEF

4VGGJY DPEF -)

Red

1st axis
White
2nd axis

Red-Yelow-White Red-Yelow-Blue
2ndaxis 3daxis
NN EJB DPSF TIJFMEFE WJOZM MFBEXJSF NN 1BSBMMFMFE WJOZM MFBEXJSF
54" -54" '

4VGGJY DPEF

White
2nd axis

4VGGJY DPEF -%HHE "

Red 1st axis
Green 3rd axis
yWhite 2nd axis

Red
1st axis

Green
3rd axis

NN XJSF 1BSBMMFMFE WJOZM MFBEXJSF
4VGGJY DPEF -%#5# '

Red stripe 1st axis

Blue stripe 3rd axis

Black stripe 2nd axis
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*OTVMBUFE MFBEXJSF DPMPST

These are generally used leadwires.

Strain Gauge

The option code “-F” appended to the leadwire type indicates that lead-free solder is used for the leadwire.

AUSFTT DPODFOUSBUJPO NFBTVSFNFOU VTF

FXV 5-element single axis integrated FYV 5-element single axis integrated
Paralleled vinyl leadwire -LJB/-LIB-F
. @pprox. 15mm parajieled vinyl leadwire -LIB/-LIB-F approx. 15mm arafleled viny! leadwire

Yellow
White
Black
Green
Red

3-wire paralleled vinyl leadwire -LIBT/-LIBT-F

Orange stripe

Yellow stripe

Black stripe

Green stripe

Red stripe

Blue
White
Black
Green
Red

3-wire paralleled vinyl leadwire -LIBT/-LJI

Blue stripe

Yellow stripe

Black stripe

EXTENSION LEADWIRES

Green stripe

Red stripe

Color stripes are marked on independent wire of each axis with 3-wire syste@y| o stripes are marked on independent wire of each axis with 3-wire s

"#97 FMFNFOU TJOHMF BYJT JOUFHSBUFE #:7 FMFNFOU TJOHMF BYJT JOUFHSBUFE

Paralleled vinyl leadwire -LJB/-LIB-F approx. 50mm

Paralleled vinyl leadwire -LJB/-LIB-F

approx. 50mm

Yellow ————— Yellow gjye Blue

White yWhite  whitec ) White

Black Black Bjack Black

Gree Green Gree Green

Red Red Red Red
3-wire paralleled vinyl leadwire -LIBT/-LIBT-F 3-wire paralleled vinyl leadwire -LJBT/-LJBT-F

Yello Blue —

White e -t White

Black ———— ) Black ——)

Greer — Greer —

Red — ! Red —

Independent wire Common two wires

Independent wire

Common two wires

AUSFTT DPODFOUSBUJPO N FBJI M-8dmbht2Qxi c\sk Iﬁtegrated 3-wire paralleled vinyl leadwire -LJBT/-LIBT-F
X-axis Y-axis

Paralleled vinyl leadwire -LJB/-LIB-F

Red stripe

Blue stripe

Yellow stripe

Black stripe

Green stripe

Red stripe

approx 50mm Green stripd
X-axis Y-axis Black stripe
Red Blue .
Gree hite Yellow strip
Black Black Orange strif
Whitey Green
Yellowr Red

_— Independent wire

Color stripes are marked on independent wire of each axis with 3-wire system.

5PSRVF NFBTVSFNFOU VTF *OUFHSBM UPZORFIBHVSF HBVHF

3-wire Paralleled vinyl leadwire
-LIBT/-LIBT-F

——f

Blue stripe

7)1

&RQQHFWLQJ WHUPLQDO MRLQW W\SH  )%"*/

Red
Green
Blue

Color of leadwire insulation may vary depending on the
leadwire type.

4JOHMF FMFNFOU TUSBJO HBVHF XJUI EJGGFSFOU MFBE)@)&%Fofleadwireinsulationmayvarydependingontheleadwiretype.

JOXRULQDWHG UHVLQT/-8A(-FOHD H )$
%i@”d | Vinyl leadwire
Polyester leadwire LU/LU-F
(( ] . .
= ) T % Vinyl leadwire
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Combination use of strain gauges and dedicated leaawires

Z
g
=
(@)
2
= 3|23
5 88
g | é
Option —F: Lead-free solder E
Use of lead-free solder is selectable fo ; % §
gauges and leadwires. When it is select 6 5
option code “-F” is added to the type nu 5
Q strain gauge and leadwire separately. % % %
— The GOBLET and PF/P/YEF/YF/PFL E &
g UBF/FAC series gauges are only availah €
b the use of lead-free solder because they|arecfiy code | LJB | LIBT | LIC | LICT| LJD | LIDT| LH | LHT | LIAY| LS | LTSA| LTSB
% marked with their exclusive leadwires. The CF/
= CEF/ZF/EF/BTM series gauges are CE markeg8 WLRQ -P -F -F -F -F -F -F
g because they use high melting point sol ie,(luanr]\ger of cords
o RoHS2 Directive is not applied. BT BLE Fﬂp‘% J/%32 | 10/0.12| 10/0.12| 12/0.18| 12/0.18| 5/0.07| 5/0.07 | 7/0.12| 7/0.12| 7/0.12| 7/0.26
g A stralh gauge with optlc?n code “—.F” is aRGHS= o
r;ﬁ compliant product. Since the issuancegzply mfk
7)) technical document is required for the Ro'azﬁerating _ _ _ _ _ _ _ _ _ N _
compliance, please contact us for the detaitg/Aperature -20 ~
CE marking availability for the product. UDQJH| 7% | * + * * * * + + + + *
CE té?\f;?g&?e C-gegl)%%rsa;%roen The table below shows the maximum operating temperature of the strain gauge in combined use with the
compliance o o GHGLFDWHG OHDGZLUH f&
range °C range °C
! 3DUWPO\ -196~+150 +18-100
GOBET CE -196~+150 +#9100
1 CE -20~+ 80 +1980
1 CE -20~+ 80 +1980
o - Non -20~+ 80 +1@80
o " 6LQJOHMon -20~+ 80 -
g— ." 5RVHW Wor -20~+ 200 =
2 :& GOBET| CE 30~ + 80 -
5 o CE -20~+ 80 -
2 ) CE -30~+80 -
g -' GOBET CE -30~+ 80 +1980
=3 1'-8 CE -20~+ 80 +1980
0 1-8 CE -20~+ 80 +1980
o (" GOBET| CE -30~+ 80 +1980
- #' GOBET| CE -30~+ 200 +1980
g 64 cE 'f W D Wit F20 )
) QDPLW®15
g %4 Non -60~+ 200 -
§ $ CE -269~+80 sl
% $& CE 260-+200 | W o [
Q 2' 3DUWPO\ -20~+200 +1%-100
3 GOBET CE -30~+200 +19100
g ;! CE -20~+300 +18100
g— &' 6LQJOHCE -196~+300 +10150
C:D. &' 5RVHWWH -196~+200 @150
%) #5. CE -10~+ 80 -
""$ CE -30~+ 80 -
5 ) -20~+200 -

Remarks: Strain gauges of the following series are available only with the dedicated leadwires which are the most suited to the series. Please also refer to the description abour
WKLV FDWDORJ 7KH RSWLRQ ) XVH RI OHDG IUHH VROGHU LV DYDLODEOH 7R VSHFLI\ WKLV RSWLRQ D

Series WF Operating temperature 0~+80°C Leadwire : LDBB-F  Parallel vinyl leadwire
LDBTB-F  3-wire paralleled vinyl leadwire 7/0.£2(0.08mm
Series WFLM Operating temperature -20~+80°C Leadwire : LIQTA 3-wire twisted cross-linked polyethylene leadwire Z meters 7/0.127(0.09mm
1RWH :)/0 VHULHV LV QRW DYDLODEOH ZLWK RSWLRQ %)
Series PMF Operating temperature -20~+60°C Leadwire : LIRTA 3-wire twisted cross-linked vinyl leadwire 2 rietersl 7/0.127(0.09mm
Temperature-integrated PMF Leadwire : TLIBT 3-wire parallel vinyl leadwiré 7/0.12 (0.08mm
6HULHV 30)/6 2SHUDWLQJ WHPSHUDWXUH a f& /IHDGZLUH /76& ZLUH VKLHOGHG &KORUR:
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Strain Gauge

HI200
HI200

HHIDON € ) (ONMMAHOI

SAYENHITZ SN (O HINATHS H .
HM 200

£ ) ( OO IS HTIZ

HMZ3aD O

COMEHNZ  SNAMOTHNTHS dH.
HM 20O HDI dIHE

HMZOOHH DON

£ ) ( OO IS HTZ

HIZA0OHH DON

HIXARDAN ©ODAH
@RVCHAGMHHINX9 200
£ ) ( ONNEAEIMHOISAYNINHTIZ
£ ) ( OO IS HTZ
) (2€ ONMNETHOISAYNEANHTZ
) (2€ ONMNETHOISAYNA\HTZ

%
2
2
:
5

n
|
x
6FB 6FAy | 6FAS| 6FB | 6FC | 6FD | 4FA | 4FB %
LQM | LXT | LIRA| LIRTA|LIQTA| TLIBT| | LP | LU | LE |7 ) "2 (o o 5
-F F F -F -F -F -F -F F F F -F F F ;
1/0.14| 1/0.14| 1/0.14 @)
7/0.12| 7/0.12| 7/0.16| 710.127| 7/0.427| 7/0.12| 102 | [, "ol ol o] 7/0.18] 7/0.18| 1102 | 7/0.08| 7/0.08| 7/0.16| 1/0.2 %
|
'_
>
w
+ + + + + + + + + + + + + + + + +
7KH WDEOH EHORZ VKRZV WKH PD[LPXP RSHUDWLQJ WHPSHUDWXUH Rl WKH VWUDLQ D§t5%2£§“% ;
yy
GOBET
e
1
o %)
6LQJOH @
5RVHWWH _g
Lo I
:&' GOBET $
s o
. ) ] 8
: I
-'  GOBET Qo
1'-8 ®
©
1-8 it
(' GOBET S
#'  GOBET 4
g
6# 2
o
%4’ £
o
$ @
, ks
$& °
(2]
2'y S
GOBET s
¥ IS
C
&' 6LQJOH 3
X 5RVHWWH §
#5. ]
g
5
Standard lenath of the leadwire is 1 m, 3mor 5 m.
Designation of leadwire-integrated strain gauge exampled
FLT-O05A -11 -E -3 LJCT -E
Strain Gauge F series Q L LOption F : LEAD-free soldering of leadwire
)/7 IRU VKHDULQJ VWUDLQ PHDVXUHPHQW ZLUH SDU

Self-temperature-compensated material Length of leadwire LICT 3: 3m
0LOG VWHHO 7KHUPDO H[SDQVLRQ SSP f&
Option F : LEAD-free soldering of strain gauge
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$& DPNQMJBOU TUSBJO HBVHF

GOBLET series GOBLET

In a conventional strain gauge, the gauge leads, which cocalusigeiEdb the metal foil called gauge element, are soldered
using leaded solder. The leaded solder is an alloy cdegubsed ¢ih, and the lead is effective to reducssthecstitse

it is soft. On the other hand, the lead is not only harméul bodies but may cause adverse effects on the natural
environment. Use of lead-free solder is requiried) &ac¢bedRoHS Directive. However, in the coofbieatidree solder

and conventional strain gauge pattern, fatigue lifiegonfibrenNAS 942 is not satisfied for some strain \y@ugase
developed a new gauge pattern that does not caussatrasation even if the lead-free solder is used.o3&'eprop

next generation strain gauge GOBLET, which maintainstiomalosivain gauge performance while considering the
environment by the adoption of the new gauge pattern.

The concept of development of GOBLET is “Gaugeg OfeBpbiarand Environmentally Thoughtful”, whicksrépesen
excellent fatigue life and small environmentaltbésetsdfain gauges. The GOBLET is series of our straihigjaages
compliant to RoHS Directive and CE marked.

The GOBLET is currently available for the seri@hbeledicated leadwires which use lead-free solder ardlaiso availa

4USBJO HBVHF GPS HFOFSBM VTRQMFASABT QBSUMZ OPU DP
4USBJO HBVHF GPS IJHI UFNQFSBWWF O/FEF 2P NBIVIBIO W B
4USBJO HBVHF GPS DPNQPTJUF NBUFSJBM #' TFSJFT

4USBJO HBVHF GPS QMBTUJDT (" TESJFT

4USBJO HBVHF GPS XPPE BOE HZQTVN -'" TFSJFT

4USBJO HBVHF GPS QPTU ZJFME WMB&HFFBUBEBJO NFBTVSFNFO

OO0 OO0 0O OO

(0#-&5 -PHP 3FHJTUFSFE EFTJHO

(JGOBLET

Gauges Ot Birilliant Lifespan -
and Environmentally Thoughtful se r Ies

1BDLBHF PG (0#-&5 TFSJFT
TUSBJO HBVHFT FYBNQMF

The GOBLET strain gauges bear
the logo and the CE mark on
their package.

%FEJDBUFE MFBEXJSFT VTJOH MFBE GSFF TPMEFS

-FBEXJSF OBNF $ SBUV
-FBEXJSF P
1BSBMMFM WJOZM MFBEXJSF LJIB-F w >$
XJSF QBSBMMFM WJOZM MFBEXJSF LIBT-F ™ >$
1BSBMMFM WJOZM MFBEXJSF LJC-F ™ >$
XJSF QBSBMMFM WJOZM MFBEXJSF LICT-F ™ >$
1IPMZQSPQZMFOF XJSF QBSBMMFM MF|BE XU@WF i >$
XJSF QBSBMMFM TQFDJBM WJOZM MFBE XJIXF-F ™ >$
XJSF UXJTUFE GMVPSJOBUFE SFTJO [&I6FMHABEXJSF ™ >$
XJSF UXJTUFE GMVPSJOBUFE SFTJO '&%#E EXJSF 4VSGBDF ™ ) $
USFBUNFOU UFUSB FUDIJOH JT OPU SFR S
XJSF UXJTUFE GMVPSJOBUFE SFTJO [&16FBJOHMHAE DPSF MFBEXJSF ™ >$
XJSF UXJTUFE GMVPSJOBUFE SFTJO [&IGFMFIBEXJSF ™ >$
1PMZVSFUIBOF MFBEXJSF LJIP-F s > $
1PMZFTUFS MFBEXJSF LJU-F ™ >$
1PMZJIJNJEF MFBEXJSF LJE-F ™ >$

Tokyo Measuring Instruments Lab.



(&/&3"- 64&

Foil Strain Gaugereries(GOBET) |3

Strain gauges compliant to RoHS2 Directive 2011/65/EU are added
to the lineup in F series. They are supplied with CE marking as
standard specification. Our logo GOBLET, which is an abbreviation
of “Gauges Of Birilliant Lifespan and Environmental Thoughtful”, is
marked on the package of these gauges.

Operating temperature range  "QQMJDBCMF BEIFTJWFT
i ™7150E g/ poo™E
Temperature compensation ran 1 o™ E
©10™ 100 & #

Gauge pattern

(GOBLET

Please specify the type number as shown in the e@ample bel
g +$

L Length in meter and type of integr
leadwire CE compliant leadwire
Objective material for temperature compel

*DXJH UHVLVWDQFH EODQN
Gauge length
Gauge series name

Objective material for temperature compensation
FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVL
-11: Mild steeM  -17:Stainless steel  -23:Aluminiumy/

*DXJH VL]H

PADFNLQJ VI ResRP

Length Width | Length Width

28

psa

O4JOHMF BYJT

#BDLJOH MFOHUI

(BVHF MFOHUI

#BDLJOH
XJEU]J

C(#

e

S

g

vy

vy

S

vy

vy

vy

S

vy

‘-, QBUUFSO mmm—
XJUl OBSSPX
HBVHF XJ Ciss—

(-

L #

"

#

o) 4JOHMF BYJT

™

(BVHF
SFTJTUBODF

vy

H o8

Loy

vy

vy o8

Loy

(BVHF
SFTJTUBO

Hin:

vy

Minimum order quantity is 10 strain gauges.
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(&/&3"- 648&

F serieso#-ass

—~~
—
@]
T
0y}
*DXJH VL]H|PFDFNLQJ VI ReésRP
2 CrugR Pl Length Width | Length Width
< OA A BYJT 4UBDLFE UZQF
— S #
N
$ s
_|
m
(£ Backing diametef
é
m
55|
o) A A BYJT 4UBDLFE UZQF ‘g
S #
S #
S #
S H
$ S #
S H
. st Qv
<
=
c
(&
@ T
=< OA A A BYJT 4UBDLFE UZQF
o 3n#
— Gauge width
3n#
3 3" #

gy

g
g
g

g

‘3" #

gy

=t
£
=)
=4
k5]
@
=)
=1
T
O

gy

Backing diameter

o] 4UBDLFE UZQF 3
3#
3# 3n#
3# 3
3 %
"3

3 # Qv

Minimum order quantity is 10 strain gauges.

43 Tokyo Measuring Instruments Lab.




(PGOBLET

Please specify the type number as shown in the ezample bel

('"44 $&3".*$ 64&C€ (MBTT $FEBNJID

*DXJH VLIH|PADFNLQJ VI RésRP

Gauge pattern

Length Width | Length Width

(MBTT $FSBNJD VTF

O4JOHMF BYJT

i = |
o

g Cony i
—
OA A BYJT 4UBDLFE UZQF é
-
U (%)
0
7% N L
=
S # )
S #
OA A A BYJT 4UBDLFE UZQF
‘3"#
'3"#

gy

Minimum order quantity is 10 strain gauges.

.VMUJ BYJT

%FEJDBUFE MFBEXJSFT SFDPNNFOEBCMF GPS ' TGGBIEIT TUSBJO;-HE

We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refettop#@éo8 the details of combination of a strain >-
gauge and a leadwire. For CE marked GOBLET seriegestrainlgthe leadwires using lead-free solder aee availabl

L

7\SH DQG GHVLJQDWLRQ Rl OHDGZLUHV *2%/(7 S

. I

Usage Leadwire name %psrgtl‘r;%tegl?egt rg GZLU il_'p/pefrymber example 9,

*HQHUDO SXUSRVH ZLWKRXW W HRlkelgdvingk UIB-F 20 ™80 FLAB-5-11-3LJB-F ~
FKDQJH Paralleled vinyl LJC-F " FLAB-5-11-3LJC-F
3-wire paralleled vinyl LIBT-F - FLAB-5-11-3LJBT-F
General use 3-wire paralleled vinyl LICT-F W20 ™80 FLAB-5-11-3LJCT-F
Mid-high tempeature 3-wire paralleled vinyl LXT-F n20 ™ 150 FLAB-5-11-3LXT-F
FLAB-5-11-3LQM-F

1-Gauge 4-Wire measurement Polypropyrene 4-wire paralleled LQM-F n20 ™ 100 Q

¢ modular plug attached £
/# 'PS VTF XJUI $& DPNQMJBOU (0#-&5 TUSBJO HBVHFT TQFDJGZ MFBEXJSF XJUI PQUJPO ' IBWJOH MFE

%FEJDBUFE MFBEXJSFT SFDPNNFOEBCMF GPS ' TFSJFT TUSBJO HI

We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refettopd@éo8 the details of combination of a strain
gauge and a leadwire.

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

Usage Leadwire name UDQJH RI OHDGZLU ;I_'p/pefrymber example

*HQHUDO SXUSRVH ZLWKRXW W Papaieted pivylX.0BA.JB-F 20 ™80 FLA-5-11-3LJB
FKDQJH Paralleled vinyl LJC/LJC-F W FLA-5-11-3LJC
3-wire paralleled vinyl LIBT/LIBT-F , FLA-5-11-3LJBT

General use 20 ™80
enerarus 3-wire paralleled vinyl LICT/LICT-F " FLA5-11-3LICT
Mid-high tempeature 3-wire paralleled vinyl LXT/LXT-F pu20 ™ 150 FLA-5-11-3LXT

Temperature integration 3-wire paralleled vinyl TLJBT/TLIBT-F u20 ™80 FLA-5T-11-3TLJBT

; Polypropyrene 4-wire paralleled , FLA-5-11-3LQM

1-G 4-W t 20 ™7 100

R re measuremen LOM/LQM-F - ¢ modular plug attached £
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(&/&3"- 648&

F series

In the F series, strain gauges dedicated to a special usage

VKHDULQJ VWUDLQ PHDVXUHPHQW WRNMINWVP
PHDVXUHPHQW RU VWUHVV FRQFHQWUDMNWLR

plane type strain gauges are compliant to RoHS Directive when
they are supplied with Option-F.

Operating temperature range
|’ e 1504 $/ u ™ ~ £

Temperature compensation ran: 1 po™M o E
“10™100& &# no™ £

"QQMIDBCMF BEIFTIJWFT

Please specify the type number as shown in the esample bel
HDBVXUHPHQW UHV4igGXDO V

Q HDVXUH fw t D ¢%ption9 .[II:EAD—free soldering of leadwire

Length in meter and typetegraleadwire
Option F: LEAD-free soldering of strain gauge
Objective material for temperature compensation
*DXJH UHVLVWDQFH EODQN IRU
Gauge series name
Objective material for temperature compensation

FRHIILFLHQW Rl OLQHDU WKKUPDO H[SDQ
11: Mild steeM -17: Stainless ste®/  -23: Aluminiun\/

41FBSJOH~5PSRVF~1MBOF

Gauge pattern

*DXJH VL]H|PADFNLQJ VI RésRP

Length Width | Length Width
O41FBSJOH TUSBJO NFBTVSFNFOU
EE— -5 "
-FGU A
-5 #
=
. 3JHIU A
O5PSRVF NFBTVSFNFOU
4
> Gauge backing length
- o
—_— '$5
Soc
b | s
O A A BYJT 1MBOF UZQF
o c Gauge backing length
El 5 Gauge width X /Y axis
o3 - ‘S #
K X 0 2 -
= %é% ‘g4 X 1Y axis
Oa =2 ‘
Sc -
33
o0s Gauge Length
Minimum order quantity is 10 strain gauges.

S3FTJEVBM TUSFTT NFBTVSFNFOU

Gauge pattern

*DXJH VL]H

PADFNLQJ VI ResiP

Length Width | Length Width

O3FTJEVBM TUSFTT NFBTVSFNFOU
'8 N
'3 '
Q v
O3FTJEVBM TUSFTT NFBTVSFNFOU !
VTIJOH IPMF ESIMMJOH\NFUYIPE Gauge center diameter
N NN '3"4
N NN '34 N
'3ng N NN ‘34 N
'34
Minimum order quantity is 10 strain gauges.
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4USFTT $PODFOUSBUJPO .BTVSFNFOU

*DXJH VL]H|PADFNLQJ VI RésRP
Length Width | Length Width

Gauge pattern

(&/&3"- 64&

O FMFNFOU 4JOHMF BYJT
‘97 -& T -& =
LL
Gauge pitch X-axis magnified Gauge pitchY-axis magnified (';;
: : w
M " (BVHF QbuUTI & -
w w NN '.7 _& ;
-002LE: Polyimide insulated gauge lead of 2-cm pre-attached
"#97 #eT
Gauge pitch magnified Gauge pitch magnified
(BVHF QauDY -&
NN #:7 -&
-005LE: Polyimide insulated gauge lead of 5-cm pre-attached
R (@)
(0] FMFNFOU BYFT o
-
)
m
9 BOE : BYFT n
BYJT MFBEXJSF JT Né§|ym:\‘FGQ>%U$'%' & )
JEFOUJGJDBUJPO @)
-005LE: Polyimide insulated gauge lead of 5-cm pre-attached 8
magnified o
o
O$IBJO 4USBJO (BVHFT o
Gaugepltch o
|_
$$'99 -
‘99 & =
$$':9 -& <t
X-axis 10- element Y-axis 10-element .
-002LE: Polyimide insulated _IggugJe lead of 2-cm pre-attached
5/FTF HBVHFT BSF TQFDJBMMZ EFTJHOFE UP VTF $PNQMFUF $PNQFOTBUJPO
.FUIPE PG 4USBJO BOE OFFE PVS %BUB -PHHFS|5%4 GPS UIF
NFBTVSFNFOU 'PS EFUBJMT DPOUBDU 5.-
O04JOHMF BYJT
4JOHMF FMFNFOU DVU BXBZ GSPN UIF BCPWF 4USRETT $PODFOUSBUJPO HBVHF
'wo  — NS — Qv # -&
y -9 -&
#: — . o Bl
-005LE: Polyimide insulated gauge lead of 5-cm pre-attached
-9 -: Qv -002LE: Polyimide insulated gauge lead of 2-cm pre-attached
Minimum order quantity is 10 strain gauges.

/NUE

OQUJPO 5/1/FTF HBVHFT BSF TQFDJBMMZ EFT.

51JT DPEF JT BQQFOEFE UP UIF cBTJD BFPMNQY B/ PP YREPTBUIPO .FUIPE PG
GPS TUSBJO HBVHFT XJUI MFBE GSFFOTPIMEFB V1® JvEBBBB pcP HHF S 5% 4
MFBEFE TPMEFS 'BUJHVF MJGF PG UINFBUYBFH HBYWHFPRBEFUBIMT DPOUBDU 5
CFDPNF TIPSUFS CZ UIF VTF PG UIF MFBE GSFF TPMEFS
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Waterproof Strain GaugéN Fseries €

These gauges eliminate the need for moisture-proafjngvbizdtis sometimes
troublesome in a field test. They have an intelgadwing] and whole area of the
strain gauges and the leadwire junction are coatedywigsiapoThe coating is
transparent and flexible, so the positioning and bidksdimg wery easy. By merely
bonding the gauges with CN or P-2 adhesive, outdoor or oretesuvateent for a
short-term becomes possible. These gauges are alsoireféeutiing primary
coating in case of applying a multi-layer coating.

Operating temperature range  "QQMJDBCMF BEIFTJWFT
0™ 80& 3/ ™

Temperature compensation rani 1 ™A
c10™ " 80&E &# ™ /E

Gauge pattern

O4JOHMF BYJT

NNe JOUFHSBM WJOZM MFBEXJSF
5PUBM MFBEXJSF SFTJTUBODF QFS NFUFS

XJSF TZTUFN

g8'-"

-%##

Gauge length
Basic gauge type

&YBNQMF PG UZQF OVNCFS EFTJHOBUJR

ﬁ; Length in meter and type of integr

leadwire CE compliant leadwire

Self-temperature-compensation number
*DXJH UHVLVWDQFH

EODQ

4VGGJY DPEF GPS UFNQFSBUVSF DPNQFOT
11: Mild steeM  -17:Stainless ste€W

JRU RUGHULQJ WKH DERYH VXI¢[ FRGH VK

-23:Aluminiumy/

O

2

IRU

BUJPO NBUF

RXOG EH DG

*DXJH VL]

Length

Width | Length

PPODFNLQJ VL]Refidt-
Width  Thicknd3® F

s
- . } 3FE
I
) 8'-" -%## gL
ﬂ 2 3FE S|ng|e g
g'-" -%H## element
g
2 Gauge backing length Wi
< Z-wire > element 8'$"
2 AT System posette
o c 1l "
EE 0°/90° | 8'8
0o=zY
3-element g3~
Backing
thickness Cea Rosette -
0°/45°/90°| 8'3
OA A A BYJT 4UBDLFE UZQF
XJSF TZTUFN
} 5HG VW D[LV
}] *UHHQ UG D[LV
} KLWH QG D[LV
8'3 -%#H#

O4JOHMF BYJT Single | 8"
XJSF TZTUFN e|ement g
8- -%#E#

l—> Red stripe . 2-element g g
) -Wir
'—QGHSHégtﬁQWosette
. . SYSIEM  gejgoe | 8'8"
OA A FMFNFOU TUBDLFE 3PTFUUF 3-element g+ 3
XJSF TZTUFN
Rosette
) 0°/45°/90° 8'3"
) Red stripe
VW D[LV
} Black stripe
° QG D[LV
8's$" -%#5#
OA A A BYJT 4UBDLFE UZQF
XJSF TZTUFN
I 5HG VWULSH VW D[[LV
} %OXH VWULSH UG |D[LV
} %ODFN VWULSH QG |D[LV
8'3" -%#5#

Minimum order quantity is 10 strain gauges.
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)*() 5&.1&3"563&

LL
0
. . . >
High Temperature Strain Gau eriesC€ YGOBLET 2
m
(0)]
LL
7KHVH DUH &( PDUNHG VWUDLQLUDMEMWNVY H RIHnyW&tyﬁemwrﬁber as shown in the ezample bel g
temperature use. They have joined to our well proves spfaisggauges 2'-" -+$ w
* 0,
ZL.W.K D.QHZ VHQLHV QDPH 2 %IDPXJIHVKHW HO U_I-QJ LOAV WA LLLengthinmeterandtypeofintegral o
polyimide resin as the backing material. leadwire CE compliant leadwire —
Measurement in high temperature is easily possible by usomg- o Objective material for temperature compensat I
temperature-curing adhesive NP-50 for bonding. *DXJH UHVLVWDQFH EODQN IRL ™
Gauge length -
Gauge series name
i " Objective material for temperature compensation
ratin mperature ran
Operating temperature range /fQMJDBﬁMEA,BEZ”WFT FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVLRQ E
Temperature compensation rani s &# o & -11: Ml|d steel?:StalnIess ste@S:AIumlnlum -28:Magnesium ‘ o
©10™ 100£E $/ o™ g Note: The backing color_of QF series gauges are the samudt@riayéor e
temperature compensation. Q
=
()]
*DXJH VL]H|PEDFNLQJ VLRésRP L
Gl PRl Length Width | Length Width -
N
#BDLJOH MEOHUI
T (BVHF MFOHUI EE— (#
o_, _ f— o
oS BE— | 2'-"#
a9 Zur—— — ‘
S e L
: 204
General purpose R
O4JOHMF BYJT 2'-"#
= |2 .
r_s " -
SN - -
= v T
N 2'-"# )
Q e = 2
FLK type with B 2'-.# E
narrow backin '
Q [ for magnesium alloy 2'-# :
L >
[E: 2'-"# om
= 2'-"# 8 w
o =
gauge resistance @: 2 -"# T
35 B | 2-# o
F=t i Law)
E: 24
l:IegsTs?;:cgee ’ » 2-#
O A A BYJT
A4UBDLFE UZQF ﬁ 2 ol oignp
OA A A BYJT 2'$"#
4UBDLFE UZQF
%& 2'3"#
2'3"# 2'3"#
Minimum order quantity is 10 strain gauges.

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS 2' TFSGOBHEISBNBERBWMHPBEFS

We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refettop#@éo8 the details of combination of a strain
gauge and a leadwire. For CE marked GOBLET seriegestrainlgthe leadwires using lead-free solder aee availabl

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

Usage Leadwire name UDQJH RI OHDGZLU '|[|ypefr&|mber example
*HQHUDO SXUSRVH ZLWKRXW W irp&xrsleE vibyWeddiyieXkFD Q J H -20~+80 QFLAB-1-11-3LJC-F
General purpose 3-wire parallel vinyl lgadiGieF -20~+80 QFLAB-1-11-3LJCT-F
3-wire twisted FEP leady@€A* LT-F -1-11-6FA3LT-F
High temperature ) ) . -269~+200 QFLAB-1-11-6FA3
3-wire twisted FEP single-core leqdkiBe LT-F QFLAB-1-11-6FB3LT-F

" TIPXT UIF MFBE XJSF MFOHUI JO NFUFS
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)*() 5&.1&3"5638&

High Temperature Strain Gaug@ Fseries

These are foil strain gauges having a polyimide resin backing,
which exhibits excellent performance in high temperature up
to 200°C. Stress concentration measurement gauges and
shear stress measurement gauges are also available in this
series. Integral leadwires using lead-free solder are available
with option —F.

Operating temperature range "QQMJDBCMF BEIFTJWFT

“200E |4 W E
Temperature compensatlon ran s &# po™ A
©10™°100& $/ b E

Please specify the type number as shown in the emample bel
-+$

A
t tOp’[ion F : LEAD-free soldering of lg
Length in meter and type of integral lead
Option F: LEAD-free soldering of strain gaug
Objective material for temperature compensatior
*DXJH UHVLVWDQFH EODQN IRU
Gauge length

Gauge series name

Objective material for temperature compensation
FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVLR

-11: Mild steel7:Stainless steed3:Aluminium -28:Magnesiiin

Note: The backing color of QF series gauges are the samadtarizvéor

temperature compensation.

41FBSJOH~5PSRVF~1MBOF

Gauge pattern

*DXJH VLIH|PADFNLQJ VI ResRP

Length Width | Length Width

adwire
wire

[]

Q1

O41FBSJOH TUSBJO NFBTVSFNFOU

\}Q%& Gauge backing length @: Q Y =
F O
‘s == QY =

Gauge
backing
width

e N
T =

A

S
S

I
&

O5PSRVF NFBTVSFNFOU

< T

2'$5

2'$5

e
Ay

O A A BYJT 1MBOF UZQF

2'$#

Minimum order quantity is 10 strain gauges.

QFLT-05A-11-002LE

QFLT-05B-11-002LE

QFLT-1A-11-002LE

QFLT-1-350A-11-002LE

QFLT-1B-11-002LE

QFLT-1-350B-11-002LE

-002LE: Polyimide insulated gauge lead of 2-cm pre-attached

2'$5

2'$5

X YBYJT
2'$# ‘

AUSFTT $PODFOUSBUJPO

Gauge pattern

BTVSFNFOU

*DXJH VL]H|PADFNLQJ VI ResRP

Length Width | Length Width

O FMFNFOU 4JOHMF BYJT

Gauge pitch X-axis magnified Y-axis magnified

@W;@@mﬁ @W@ (BVHE @

X-axis magnified Y-axis magnified

icIodd &

27 -&
-002LE: Polyimide insulated gauge lead of 2-cm pre-attached
1G5P’ &

2'#:7 -&

% %ﬁ%’} @ S
NN
2'#97 2'#:7

O4JOHMF BYJT

-005LE: Polyimide insulated gauge lead of 5-cm pre-attached

4JOHMF FMFNFOU DVU BXBZ GSPN UTF BCPWF #USFTT
$PODFOUSBUJPO HBVHF 2°#9 -&
4JOHMF BYJT 2'# &
T =8
2'#9  Q¢- £ 2'#: Q £ 2'-9 -&

Minimum order quantity is 10 strain gauges.

-005LE: Polyimide insulated gauge lead of 5-cm pre-attached
-002LE: Polyimide insulated gauge lead of 2-cm pre-attached

Tokyo Measuring Instruments Lab.
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High Temperature Strain Gaug%Fseries ce

These strain gauges are designed for measurement in high
temperature up to 300°C. It utilizes specially designed Ni-
Cr alloy foil for the grid and polyimide resin for the gauge
backing. Owing to the construction, the strain gauges are
successfully used for measurement in high temperature.

Operating temperature range  "QQMJDBCMF BEIFTJWET

i ™7 300& |, o™ E
Temperature compensation rani $  &# g™ A
©10™“100/E g/ ™ A&

Gauge pattern

Please specify the type number as shown in the ezample bel

L Length in meter and type of integr
leadwire CE compliant leadwire

Objectlve material for temperature compens;

*DXJH UHVLVWDQFH EODQN IRU

Gauge length
Gauge series name
Objective material for temperature compensation
FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVL
-11: Mild steel7:Stainless sted3:AluminiumU
Note: The backing color of ZF series gauges are the saynadteratdor
temperature compensation.

Al

atio

RQ

*DXJH VL]H|PADFNLQJ VI RésRP

Length Width | Length Width

O4JOHMF BYJT

Backing length Single axis =
Gauge
ength =

Backing
width
Gauge
width

EeEeEe=aT

O A A BYJT 1MBOF UZQF

a A

>

—
“ »
2
| | N

0°/90° L
2-axis
y @\ £ Plane type '8
OA A A BYJT 1LMBOF UZQ Fgcked
AICLE 5.4
type
% 0°/45°/90° ;'3
3-axis
Plane type ;'3
Stacked Sge No.4

| | type

;3" (¢

Minimum order quantity is 10 strain gauges.

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS

8F TVQQMZ WBSJPVT MFBEXJSFT EFEJBB UFE NFF T URBS @ HBWRNASTHFSFRVJSFNF O WP

TFSJFT TUSBJO HBVHFT

UIF EFUBJMT PG DPNCJOBUJPO PG B FT B@ BH @aikdl\stralh gau@és, BnlvtreBdadwiies freagtddel- are available.

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Leadwire name

Operating temperature range of
OHDGZLUH

Type number example

ZLUH WZLVWHG IOXRULQ®WHG) UHVLQ 26(93
ZLUH WZLVWHG IOXRULQDWHQ%WHVILQ

QHDGZUUH ;- o
(3N 1E8%oH FRUH o#DGZLUHA -5 -

High temperature

ZLUH WZLVWHG IOXRULQDWH G)% H V ERYr st tefm upe, €890Hs 3

dablp}, 'O'HDGZLUH: -5 '

ZLUH WZLVWHG IOXRULQBWHG JUHVLQ _Qég)-(+2@HDGZ§UH;'-" R

/# * TIPXT UIF MFBE XJSF MFOHUI JO NFUFS

Tokyo Measuring Instruments Lab.
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High Temperature Strain GaugEFseries c€

These gauges have a small grid pattern required for measuremelexse specify the type number as shown in the esample bel
printed circuit boards and surface mounted devices, which are getgng, ' .5 *
smaller and smaller. The backing of the gauges is made of polyimide t

resin. The maximum operaing temperature is +300°C for single element Length in meter and type of integral
gauges and +200°C for two and three elements gauges. The lowest leadwire CE compliant leadwire

operating temperatur&j@6°C for both gauges. Objective material for temperature compensatior]

Gauge length
Gauge series name

Operating temperature range "QQMJDBCMF BEIFTJWFT — . .
; ) ™ Objective material for temperature compensation
For more information, please see bel&. n E

) & # o™ & FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVLRQ i
Temperature compensation range; uoom & 11: Mild steelJ

For more information, please see belgw. poo™ Y3

140S4L . MSANISAONLS IHC(

*DXJH VLIH|PADFNLQJ VI RésRP

GRS (PRl Length Width | Length Width

Backing length
Gaugevidth

Backing width

Gauge
length
>t
[
—

. I
‘ | “

A g 4
&'-9
O4JOHMF BYJT

. . &'-,
Operating [ ™ 300& @: Q
temperature range @: )

Q - &'-9

Temperature © 10™ " 150/
compensation rangé

A A BYJT 4UBDLFE
Operating i ™ 200/& &'s" -
temperature range

Temperature 0™ 150/
compensation range

A A A BYJT 4UBDLFE
Operating i ™ 200& ]
temperature range -002LE: Polyimide insulated gauge lead of 2-cm pre-attached

Temperature 0™ " 150/
compensation range

O

-002LE: Polyimide insulated gauge lead of 2-cm pre-attached

O

&'3" -&

Minimum order quantity is 10 strain gauges.

1A CNWA" LCA9 dANHOCY

51 Tokyo Measuring Instruments Lab.
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High & Low Temperature Strain Gaug@EEeries C€

These are strain gauges utilizing polyimide resin for the gauge ba
and special alloy foil for the grid. It features a wide range of oper
temperature from cryogenic temperature to +200°C. This seriq
available only in single axis configuration with gauge length of 1,3
6mm.

Operating temperature range  "QQMJDBCMF BEIFTJWET

Please specify the type number as shown in the emample bel
$8'-" g

CE compliant leadwire
Objective material for temperature compensatio
Gauge length
Gauge series name

Objective material for temperature compensation
FRHIILFLHQW Rl OLQHDU WKKBUPDO H[SDQVLR

L Length in meter and type of integral leadwi

=}

(o™ 200 g e 11: Mild steel 7:Stainless sted3:AluminiumC
Temperature compensation rani $/ o™ E -1 Mild steel7:Stainless stedl3:AluminiumUJ _
DSSIURT™ " 80/& pooo™ £ Note: The backing color of CEF series gauges are the sammadtarievéor
peo™ £ temperature compensation.
*DXJH VLIH|PADFNLQJ VI ResRP
Gl PRl Type Length Width | Length Width | DQF
Backing length
Gauge
lengt
A
g_c Sy ‘
k=l —
§ s 8 = | <« -— >
v !
4JOHMF BYJT
== $&'-"
i
#:7 $& -
sa @ = s
Minimum order quantity is 10 strain gauges.

=

e

Q

-PX

YIHI
5FNQFSBUVSF

$&"' TFSJFT

4JOHMF BYJT

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS $&' TFSJFT TUSBJO HBVHFT NBE!

We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refetopd@éo8 the details of combination of a strain
gauge and a leadwire. For CE marked strain gaugdsadmiréseausing lead-free solder are available.

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

range
H &

Usage Leadwire name RICOHDGZL Type number example
3-wire twisted FEP leadwirg$ * /7 ) 269~+200 $&'-" -5

High & Low 3-wire twisted FEP single-core legdw)ifé * /7 ) $&'-" '# -5 "'
temperature ZLUH WZLVWHG IOXRULQIWHG JUHVLQ o Z%;GOOHDGZLRB&I'—" -5
ZLUH WZLVWHG IOXRULQDWHG )®HVAQ) 372) LQJOH FRB&' OHDGZAL UK "

1# "

TIPXT UIF MFBE XJSF MFOHUI JO NFUFS

Tokyo Measuring Instruments Lab.
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Cryogenic Temperature Strain Gau@Fseries Ce

Ul &
mw
Z N
o T . ) ) ) .
n T These are foil strain gauges with epoxy backing desigesdifement Please specify the type number as shown in the ezample bel
wn T under cryogenic conditions. They are available lersgfierectangular $'-"
w O HOHPHQW DQG UHFWDQJXODU UHRHWHNF W FH
cC < . Q Q .Q oW L Length in meter and type of integral
<O spgmally selected e.\nd heat treated grid of the gaugv'asrlysrmmdl zero leadwire CE compliant leadwire
0 shift under cryogenic temperature compared to convaintigaades. Ob]ectlve material for temperature compegnsation
T auge length
Gauge series name
Objective material for temperature compensation
Operating temperature range "QQMJDBCMF BEIFTIJWFT FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVLRQ 1
2 i ™780& &" " uo™E 11: Mild steeM  -17: Stainless ste®/  -23:Aluminium¥/
Temperature compensation rangé’ peo™ e
DSSIURT™ “804& ™o
*DXJH VL]H|PADFNLQJ VI ResRP
Cruge Pl Length Width | Length Width
O4JOHMF BYJT
_|
T ==
(n -: l ! $ h
(3 $'-
m $'-"
. e ==
$'-" $-"
O A A BYJT
IS 1MBOF UZQF $'g"
o $'$
o L L
I $'$
<
m
@ s e
=< OA A A BYJT
‘:| 1MBOF UZQF $'3"
< $'3"
< .
c $'3
(&)
o Minimum order quantity is 10 strain gauges.
<
(&
_|

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS $' TFSJFT TUSBJO HBVHFT NBEF U

We supply various leadwires dedicated to strain gaugezest asrtoustomers’ requirements. Please refe2ttop#@éoB the details of combination of a strain
gauge and a leadwire. For CE marked strain gaugdeadmiyrékeaising lead-free solder are available.

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Usage Leadwire name

RI OHDGZLUH f &Type number example

Operating temperature [*ange

3-wire twisted FEP leadwirg$ * /7 ) v $'-" '"o-5 "
3-wire twisted FEP single-core legdwigé * /7 ) $'-" '# -5 '
$SZPHFOJD
ZLUH WZLVWHG IOXRULQIWH®G )UHVL? 37)( OHDGZISUH -5t
ZLUH WZLVWHG IOXRULQDWHG)WHWVIE 7)( VLQJOH FBUH OHDGZEU '

/# 'TIPXT UIF MFBE XJSF MFOHUI JO NFUFS

53
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L
4 &% M L no\ no n =

Weldable Strain Gaug eries's-8 %~819)6~8-8st o
w
=

5/FTF TUSBJO HBVHFT IBWF TUSBJO TFOTJOH FMFNFOUT GVMMZ ';

FODBQTVMBUFE JO DPSSPTJPO SFTJTUJOH NFUBM UVCFT NBEF PG

TUBJOMFTT TUFFM PS *ODPOFM FYDRBVHE 5|/F TUSBJO

CBDLJOHT BSF BMTP NBEF PG UIF TBNFNBUFSJBM BOE UIF HBVH

BSF JOTUBMMFE CZ TQPU XFMEJOH WBP NFUBM TQFDJNFOT VTJOH

EFEJDBUFE TQPU XFMEFS

5ZQF =

Iy L ™ % 2VBSUFS CSJEHF XJSF "8 W ™ % 2VBSUFS CSJEHF XJSF -
n
L
'—

CE "g. " (BVHF CBTF *ODPOFM "g 4 -5 >

"8. # (BVHF CBTF 464

"8.% p ™" >$ GPS EZOBNJD TUSBJO 'VMM 'GBREHR ™" >$ 2VBSUFS CSJEHF XJSF

CE "8.% yy(BVHF CBTF *ODPOFM
"8$ # -54#
"8.% yy(BVHF CBTF *ODPOFM

"8) p ™" >$ GPS TUBUJD TUSBJO 'VMM 'GBHEHR ™" > $ 'VMM CSJEHF
p ™" >$ GPS EZOBNJD TUSBJO

CE CE "8)6 yy(BVHF CBTF *ODPOFM

"8) ""8) " (BVHF CBTF *ODPOFM "8)6 yy(BVHF CBTF *ODPOFM
"8) #°"8) # (BVHF CBTF 464

"8 TFSJFT DPEJOH TZTUFN

f " T * %o S
"8. #
va o " '
8.% x ) )JHI QBTT GIMUFS POMZ GPS¥38.¢
"8.% " )[ POF BWBJMBCMF BNPOH =l PS
Il8) n ;w
" " . !
8)6 ) ©
.(BVHF | ..5FNQFSBUVSF DPNQEO, P | ©
f5ZQF RO HUI SBOHE FEENAYY R T $0QUJIPO I
"g . .EN w AE™ 35 8
yTUBUJD EZOBNJD -gg:: i & (SPVOE FBSUI -l
8.%- * NN O . " $PNQSFTTJPO GJUUJOHT B3
yEZOBNJD POMZ ANN .357,\,.» £ (?.DI;OFhM aE /BSSPX HBVHE XJEUI -
ve: S| meterend e wn EvouvEIOH Ca)s
yTUBUJD L NN '35TM, - 1lgpm/°Corcloser 4NBMM KVODUJPO UZQF PG TMFFWF #
yEZOBNJD s M 4 264 N PP / PP :
*35 £ . AWHU and AWMD-5 are normally provided with small
35 ™’ SE Applicable thermal uncti
. expansion coefficient g Junction
35 ™ £ * .
"8)6e « NN 17ppm/°C or closer 1 /%*4 UZQF QMVH BUUBDIFE
yTUBUJD EZOBNJD AN *OUIFST 3 #FOE PG HBVHF CBDLJOH PS QJQF
NBl:DyljamicuseAWMDisnot : "JMUES METT "8.%
applicable.
NB2: RT Room temperature

~.* DBCMF %4VQQMJIFE DBCMFE MEOHU|l SSFNQFPSSB)UJVHSIFQ%';#‘ S
8 NNy N /P NBSLT 8 NN TIJFMEFE WJOZM DBCMF PIGBURNSJBMT BWBJMBCMF GPS UFNQFSBUYV
$PSF DBCMF PG IFBU SF TJBxcepifoF standard length, required length is given in bracket DPNQFOTBUJP O
DPQQFS ([DPSOH P ORQJ WR 464 PS FRVIWBMFOU
¢ '€ 8 NN TIJFMEFE GMVPSPFUIZMFOF QSRPRQZMFOFMEBTWHFM& GFRE&GJUJD PS FRVJIWI
N GPS "8)6 "8.% */$0/&- PS FRVIWBMFOU

Except for standard length, required length is given after suffjx 6F. 464 PS FRVIWBMFOU

(IREFSEE P RO R )JHI QBTT GIJMUFS GPS POMZ "8.%
)| ) )|

*1: Select code A for thermal expansion coefficient of 11ppm/°C or closer, or B for coefficent of 17ppm/°C
*2; For option code P, NDIS plug is attached to the end of cables following Temperature-compensation board or High-pass filter.

Tokyo Measuring Instruments Lab. 54
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8&-%"#-&
AVVserie@ "8. "8.%E

8. CE€

51F "8. JT VITBCMF vQ UP A$ GPS CPNIDURISEBI®OEEAGEFNFOU 5IF CBBCVEGHI G BOPPIBAW IT BAVBBJI
464 XIJDI TIPVME CF TFMFDUFE B DIDRPREEINIAHD UINAB U FS JBAVT U

Gauge Gauge base ; Temperature Applicable coefficignResist-
length| < _ Operatlngf 'fmperat "Eompensation range  Test specimen of linear thermal| ance in
PP| 'LPHQVLR QMeRerials f& expansion (x80f & ¢ £
AWM-8-1A-2-11.0 o L16XWEXTO.7 Inconel 600 £, static/dynamic useRoom-temperatute Mild steel equivalen 11x16/°C 120
AWM-8-1B-2-17.0 SUS304 A96~+300°C ~+300°C SUS304 equivalent|  17x10/°C
/HDGZLUH PP GLD 0, FDEOH P PP GLD VKLHOGHG YLQ\O FDEOH P 4XDUWHU EULGJH ZLWK
Minimum order quantity is 1 strain gauge.
&YUFSOBM EJNFOTJPOT
.* DBCMF N 7JOZM FYUFOTJPO DBCMF PG N
1:|—. * F [ 30
P4
2{ b4 b= =z
[ ;
f
3F
81Ju
#MBDT

"8.% —"8.% CE

51F "8.% JT BQQMJIJDBCMF VQ UP A$ BIPEEMDBNHF HUSBUPENFBTVSFNFQUB T'UBBERSH BODHAUFSSZ
6TJOH UIF IJHI QBTT GIMUFS VOOMFNQJHBBQG W EPSFMBXDESERUBODZ DPNQROFOD UIFSINBM PVUQVU
NFBTVSFNFOU TJHOBMT DBO CF OFHMFDUFE

Gauge Gauge base ; Temperature Applicable coeffici¢nResist-
length| E _ Operatlngf fmperat r8ompensation range Test specimen of linear thermal| ance in
PP | 'LPHQVLRQMd&edrials f& expansion (x20f
"8.% ",. )P 5 L10xW3xT0.7 Inconel 600 f 60
for dynamic :J se N/A Inconel 600 equivalent  12x16/°C —
A96~+800°C
"8.% " )b 8 L16xW5xT0.7 Inconel 600 120
*: High-pass filter only for AWMD Either one available among 1.6, 7.2 or 16Hz.
/IHDGZLUH $:0° PP GLD 0, FDEOH P PP GLD VKLHOGHG IOXRULQDWHG UHVLQ )(3 FDEOH
$:0° PP GLD 0, FDEOH P PP GLD VKLHOGHG YLQ\O FDEOH P )XOO EULGJH

Minimum order quantity is 1 strain gauge.

&YUFSOBM EJNFOTJPOT
.* DBCMF N FEP cable of 0.5m

"8.% =—1 : t : B\
= Z| = P4 =
= Vinyl extension cable
of 0.5m

"8.% "B T 1 I i

JMUFS

E Option code P for NDIS plug connector available
F F O with AWMD/AWH/AWHU attached to Temperature-

3F
1%*4 QM VL@@DEE (s
DPOOFD g M Ii’:Lcompensation board or High-pass filter
Tokyo Measuring Instruments Lab.
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The backing material of these gauges is available in either of Inconel 600 or stainless steel to be selected according to the material to be measured.
The sensing part has half bridge configuration with active element and dummy element, and it is measured in full bridge method using the attached
temperature compensation circuit board. This gauge is applicable to static measurement in temperature up to 600°C and applicable to dynamic
measurement up to 650°C.

Gauge| Gauge base " Applicable coefficieResist:
length . : Operating fnwperat re Temperature Test specimen | of linear thermal ance i
PP | 'LPHQVLR QMadrials f compensation ran expansion (><i0f ¢ £
AWH-4-7A-2-11.0 4 L105W3xTO. Inconel 600 ‘ - Mild steel eqL_uvaIent J_'Lxm/oc 60
AWH-4-7B-2-17.0 SUS304 |static  :A96~+600°Cstatic : RT~+6007CSUS304 equivalent  17x16/°C
_8-7A-2- dynamic A96~+650°Cdynamic : N/A i ivale o
AWH-8-7A-2-11.0 8 L16XW5XTO. Inconel 600/ dy! y Mild steel qulvale,nt nxi@°c 120
AWH-8-7B-2-17.0 SUS304 SUS304 equivalent  17x16/°C
/HDGZLUH PP GLD 0, FDEOH P PP GLD VKLHOGHG YLQ\O FDEOH P )XOO EULGJH

Minimum order quantity is 1 strain gauge.

&YUFSOBM EJNFOTJPOT

# 3 .* DBCMF PG N 7JO0ZM FYUFOTJPO
_‘ DBCMF PG N
: 1 : / 1 ]
e
b4
F:@:

"8)6 — "8)6 C€

These gauges can be used in temperature up to 800°C for both static and dynamic measurement. However, owing to the construction of the
sensing element, measurement is recommended in temperature at 600°C or above. The sensing part has half bridge configuration with active
element and dummy element, and it is measured in full bridge method using the attached temperature compensation circuit board. Since these
gauges have small backings and thin sleeves and cables as standard specifications, they are applicable to narrow and/or curved areas.

Applicable coefficieResist-
Test specimen of linear thermal ance i
expansion (x80f &

Type length ;
yp ng "LPHQV LR QMa&drials compensation range:

Gauge Gauge base Operating temperat{re Temperature 4
f&

$:+8 $.0 ) 5 L10XW3xT0.8 For static/dynamic use Room-temperature] Inconel 600 . 60
$:+8  $.0 )| 8 | Liexwaxros "M% " ko6 ig00°C ~ +800°C equivalent nx1dC 120
/HDGZLUH PP GLD 0, FDEOH P PP GLD VKLHOGHG IOXRULQDWHG UHVLQ )(3 FDEOH

Minimum order quantity is 1 strain gauge.

&YUFSOBM EJNFOTJPOT
# $ .* DBCMF PG N '&1 DBCMF PG N

Z(Z = =

41JFME

Our AWH and AWHU series strain gauges are adjusted to make the thermal output as small as possible in

consideration of the material to be measured, the MI cable length and the range of measurement temperature.
These strain gauges will be supplied on made-to-order basis except AWH-4-7A-2-11.0 and AWH-8-7A-2-11.0.

8FMEBCMEF

"8)6 TFSJFT

"8)

fiLead wire lengths other than the standard lengtabdeeoavatjuest. (Made to order: MI cable length is is mictemeter. Vinyl cable length is in increments

R PHWHUYV

Tokyo Measuring Instruments Lab.

56



8&-%"#-&
AWkeriegs "8 "8$£

(o]
T
<
m
m n
) 8
<
mn 51FTF HBVHFT IBWF DPSSPTJPO SFTJTUOB HJTWIBUONDEDIF TU PFAM C BN 5IFZ AN FBOKMZ I EFEBDBRIU F

TQPU XFMEFS 8 3$ BSF TVJUFE GPSOTUNSBJOFNRBEFB\BIANSFONQ UP AS$ G D NFBITWSFNXFDM PG

BEIFTJPO JT OPU BQQMJDBCMF PS GPS MPOH UFSN NFBTVSFNFOU

Gauge base Operating temperatyre ~ Temperature i
e "LPHQV LR QMd&erials f& compensation ran Test specimen
©
AW-6-350-11-4FBOL1LT 6 L24xW5 SUS304 A96~+300°C +10 ~ +100°C Mild steel 1x16/°C
) Leadwire N PP 7ZLVWHG FURVV OLQNHG IOXRULQDWHG UHVLQ 37)( VKHDWKHG OHDGZLUH RI P VWDQGD
06 A/HDG ZLUH OHQJWKY RWKHU WKDQ WKH VWDQGDUG OHQJWK DUH DYDLODEOH RQ UHTXHVW ODGH WR RU
©» Minimum order quantity is 5 strain gauges .
_|
M
wn
_I‘-'_I &YUFSOBM EJNFOTJPOT
— | | approx. 90 |
[ I I3FE JOEFQFOEFOU
I e i — #MBDL

81JUF

"8% #

51FTF HBVHFT BSF GVMMZ FODBQTVMBACHE JQ BFOBEBGNEVMMPAOHUBFBEBN TUSBO®W NFBIINEBFWNFOU JO IBST

Gauge| Gauge base . Applicable coefficieResist
length J : Operating fmperat 2 VETREETe Test specimen of linear thermal ance i
pp | 'LPHQVLRQMaerials f compensation ran expansion (x20f &
AWC-8B-11-3LTSB g L28xW5xT1 SUS304 &0~+100°C +10 ~ +100°C Mild steel 11x16/°C 120
LeadwireN P P PP3 FRUH VKLHOGHG YLQ\O OHDGZLUH RI P VWDQGDUG Y P 4XDUWHU EULGJH ZLWK

A/HDG ZLUH OHQJWKVY RWKHU WKDQ WKH VWDQGDUG OHQJWK DUH DYDLODEOH RQ UHTXHVW ODGH WR RU
Minimum order quantity is 1 strain gauge.

&YUFSOBM EJNFOTJPOT

7JOZM FYUFOTJPO DBCMF PG N

57 Tokyo Measuring Instruments Lab.
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| Accessories/Options/Installation exampleweidasie strain gauges)

|W-50RC SPOT WELDER

This is a spot welder used for installing weldable strain gauges and fixing leadwires. The
welding energy is controlled in two ranges of 1~10 and 5~50 watt second. Its short
welding pulse width of approximately 5 milisecond causes very little thermal damage on
the material to be welded. The welding energy is not influenced by changes in the power
source voltage owing to the adoption of stabilizing circuit. Electrical cables are stored
inside the housing for convenience in field applications.

4QFDJGJIJDBUJPOT

Two ranges of 1 to 10 watt second and 5 to 50 watt second  |RGAGUSTYEL

UECLREE - RQWLQXRXVO\ YDULDEOH ZBWW '\Rnate_d \ERI A C90 to 110V 50/60Hz or AC220V+10% 50/60Hz
aximum powe
(O[Vis]NIAY)[=Te B Approx. 32 V at maximum consumtign 9% SHDN PLOOLVHFRQG 9%

(1N} 1o V| Je[V[E=RWTli Approx. 5 millisecond Dimensions T + 1 " PP H[FHSW SURMHEF!
Welding interval ZHOGV VHFRQG DW PD[LPXP DW . Approx. 13 kg
Continuous use tighISEI VAN [ PLQXWHV DW ZHOG VHFFR Standard accessories

WG I@ Holder type Il Operation manual

L

r AC power cable... 1

WeId!ng ff)rce 4.'9'to 19.6 N : Welding tip 3
Welding tip Fixing parh8 mm, Tip\L mm Electrode protection cap...

Welding cable lenidyl $EUDVLYH SD.SHU.

. +H[DJRQDO ZUHQFK ZLGW. | A D.\W. V.
Environment WR  f& 5+ RU OHVV QR FRQGHQ  GrOUIEr DElL.os ]
| Examples of option 4USBJO HBVHE JOTUBMMBUJPO CZ SFET
(- $PNQSFTTJPO GJUUJOHT 5SJBM 8FMEJOH QFFMI@EPUFBPMEFS

51F EFEJDBUFE TQPU XFJ i P/t
UIF JOTUBMMBUJPO PRG X
HBVHFT

*O PSEFS UP TFDVS$FEM
XFMEBCMF TUSBJO H

PCKFDU JU JT OFDF

XFMEJOH DPOEJUJPOT

PCKFDU

'JYJOH UIF TMFFWF "

"MJHO UIF DFOUFS PG
* DBC XJUIl UIF QPTJUJPOJOH
- EPXO PO UIF HBVHF TP |
JT GMVTI BHBJOTU UIF
UIF TMFFWF " VTJOH UIF
to strain gaul to instrument SJCCPO BT TIPXO JO UIF

R: #FOE PG HBVHF CBDILJOH PS QJQF 'JYJOH UIF DBCMF
8FMEBCMF HBVHRY UIF .* DBCMF BOE

"8)6 BOE .* DBCMBFT UP BWPJE BOZ M
GJYFE TMFFWF " 4MJ
BOE GJY JU UPXBSE
DBCMF FOE TP UIBU
JT OPU BQQMJFE UP
JG UIF .* DBCMF JT G
MJOF UIF TFOTJO
EBNBHFE CZ B LJOL J

5FNQPSBSIMZ GJYJOH UIF HBVHF TFOJJOH QBSU

"MJHO UIF HBVHF TFOTJOH QBSU XJU| UIF
QPTJUJPOJOH NBSL BJE UF Y
FBDI POF QPJOU PO CPUI.T

TUSBJO HBVHF BT TIPXO|JO UI

4UBJOMFTT TUFFM SJEEPHTUBODF XFMEJOH !
%FTJHOFE UP GJY DBCMFT

Size 5mm x 10m x 0.08mm

(Smm x 10m x 0.08 0SEFS PG SFTJTUBODF XFMEJOH o8

mm X 29m x ©.05mm 1FSGPSN SFTJTUBODE XFMEJOH 130 UM
PSEFS TIPXO JO UIF GJpvsg | byr
BQQSPQSJBUF XFME J O Qe —3—
BOQSPYJNBUFMZ  NN| 3F Py
PQFSBUJPO NBOVBM GPS|UIF EFUBJHT 2

Tokyo Measuring Instruments Lab.
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Polyester Strain Gaugd?series Cce

©»
v
O
0 These are wire strain gauges with a grid made of fine electric Please specify the type number as shown in the ezample bel
M resistance wire formed on a polyester resin backing. They are 1- __-+$
(@ used for measurement of surface strain on concrete, mortar or ﬁ ) )
L rocks, and also for short-term measurement on wood. Length in meter and type of integral
leadwire CE compliant leadwire
< Objective material for temperature compensation
— auge length
M Gauge series name
i N Objective material for temperature compensation
- Operatlngtemperatuire[“?pggﬁ $?%MJDBCMHF ?M'?'FA:JWFT FRHIILFLHQW RI OLQHDU WKKUPDO H[SDQVLRQ i
i . PODSFUF
= Temperature compensation rangé1 ™ A $PODSFU
w “10™ 80& 14 o™ E
(0]
(&
m
= *DXJH VL]H|PFDFNLQJ VI ResRP
CrugR Pl Length Width | Length Width
O04JOHMF BYJT
1-
4JOHMF B-YJT
o
| "__—
PL-60 [
1-
OA A BYJT
0°/90°
9-axi 1-%
N £ 1 -axis
<
O
T
<
n PLC-60-11 Qe x1/4 £
w
é OA A A BYJT
= 0°/45°/90°
. 1-3
3-axis
<
<
c
(&
w
= PLR-60-11 Qg x1/4 £
_|
Minimum order quantity is 10 strain gauges.

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS 1 TFSJFT TUSBJO HBVHFT

8F TVQQMZ WBSJPVT MFBEXJSFT EFEJBB UFE NJFF U URBES @ \HBUV/ANASTFSFRVISFNFOWIP 1MPBTF SFGF
UIF EFUBJMT PG DPNCJOBUJPO PG BFTUSBIIGE&HEBHEFEOEUB BUOBHRYS FT J© 8 MZF B EF QVBHFBFERB BIEF S/ B ¢
BWBJMBCMF

5ZQF BOE EFTIHOBUJPO PG MFBEXJSFT

Operating temperature

Usage Leadwire name UDQJH RI OHDGZLU ﬁypefrymber example
*HQHUDO SXUSRVH ZLWKRXW W HRglkelgdDvinyk UIB-F 20 ™80 1- -+
FKDQJH Paralleled vinyl LIC-F H 1- —+$
3-wire paralleled vinyl LIBT-F 1- 4+ #5 '
| 20 ™ " 80
General use 3-wire paralleled vinyl LICT-F H 1- -+$5 °
1-Gauge 4-Wire measurement Polypropyrene 4-wire paralleled LQM-F p20 ™ 100 ¢ motiljlar plug ;ltztéched c

/# /P JOUFHSBM MFBEXJSF JT BWBJMBCMF GPS SPTFUUF TUSBJO HBVHFT 1-$ BOE 1-3
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LL
|_
' ' &2 ' .
Polyester Foil Strain Gaug Fseries C€ .
-]
LL
(9)]
These are foil strain gauges utilizing a polyester resin backing which is the Please specify the type number as shown in the emample bel )
same as the P series. The gauge length is available in 3 ranges of 10, 20 1'- -+$ (@)
and 30mm, so it is suited mainly to strain measurement on concrete or o
mortar Length in meter and type of integral ©
) leadwire CE compliant leadwire
Objective material for temperature compensatign
Gauge length
Gauge series name
|_
- . . L
Operating temperature range " MIDBCMFE BEIFTJWET Objective material for temperature compensation
P g P i m'gO/E $?(§ o™ & FRHIILFLHQW Rl OLQHDU WKKUPDO H[SDQVLRC (7)
Temperature compensation rangeé 1 peo™ A $PODSFUF 1L
©10™ 80& 14 o™ E [
=
*DXJH VL]H|PADFNLQJ VI RdésRP
Gl PR Type Length Width | Length Width | DQF
O04JOHMF BYJT
[ | ——1—
4JOHMHA BYJT
1'- 1'-
1'-
|_
1'- )
>
6 A & BYJIT Q
] L}
0°/90° |1'-$ 2
. =
[ 2-axis | 1'-g >
|_
Lawl
>_
m
PFLC-20-11 Qgx1/2£ PFLC-30-11 Qg x1/2 £
TR
OA A A BYJT =
I
0°/45°/90°| 1'-3 o
\ 3-axis |[1'-3 3
PFLR-20-11 Qgx1/2£ PFLR-30-11 Qg x1/2 £
Minimum order quantity is 10 strain gauges.

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS 1' TFSJFT TUSBJO HBVHFT

8F TVQQMZ WBSJPVT MFBEXJSFT EFEJBB UFE NJFF T USRS @ HBUYAHNASTRFSFRVISFNFOWP 1MBPBTF SFC
UIF EFUBJMT PG DPNCJOBUJPO PG BFTUSBIIG&HRBHEFEOEUB BUBHRYS FT J© 8 MZF B EF VBHFBFE KB BIEF &/
BWBJMBCMF

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

Usage Leadwire name UDQJH RI OHDGZLU il_'ypefr&lmber example
*HQHUDO SXUSRVH ZLWKRXW W HRSlktledDAanyk UB-F 20 ™80 1'- -+ H#
FKDQJH Paralleled vinyl LJC-F M 1'- S+$
3-wire paralleled vinyl LIBT-F , 1'- 4+ #5 "
G | 20 ™80
eneratuse 3-wire paralleled vinyl LICT-F H 1'- -+$5 '
) ] , 1'- -2,
- - - - ™
1-Gauge 4-Wire measurement Polypropyrene 4-wire paralleled LQM-F p20 100 ¢ modular plug attached £

/# /P JOUFHSBM MFBEXJSF JT BWBJMBCMF GPS SPTFUUF TUSBJO HBVHFT 1'-$ BOE 1'-3
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Metal Backing Strain GaugeELM/WFLMbries

These strain gauges have thin stainless steel backings which prevent the
penetration of moisture from the reverse sides. This construction is aimed
for successful strain measurement on concrete surface. The WFLM
gauges have moisture proofing over-coating and integral leadwire in
addition to the stainless steel backing. It is intended for long term
measurement or measurement on underwater-curing conctrete.

Operating temperature range  "QQMJDBCMF BEIFTJWFT
i ™M"80& 14 po™E

Temperature compensation range
©10™  80/&

Gauge pattern

Please specify the type number as shown in the egample bel
-+$5

T;Length in meter and type of integral leadwire

Objective material for temperature compensation|
Gauge length
Gauge series name

Objective material for temperature compensation
FRHIILFLHQW Rl OLQHDU WKKUPDO H[SDQVLRQ 1
$PODSFUF

*DXJH VLIH PR%DFNLQJ VL]

Length Width|Length Width Thicknd3$ F

O4JOHMF BYJT

4JOHM

Minimum order quantity is 10 strain gauges.
7KHVH VWUDLQ JDXJHV DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLUHV DWWDFKHG PDGH WR RUGHU

O8BUFSQSPPG 5ZQF 4JOHMF BYJT

NNe XJSF UXJTUFE DSPTT MJOLFERQPAM
JOUFHSBM MFBEXJSF PG -+25"
5PUBM MFBEXJSF SFTJTUBODF QFS NFYES
/# *OUFHSBM MFBEXJSF MFOHUI MPOHFZJOHY

dEPHEMFOF
F
F

BYFTBWBJIMBCMF

Minimum order quantity is 10 strain gauges.

EFQFOEFOU

Tokyo Measuring Instruments Lab.
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. . 0 >
Mold Strain Gauge eries o
- D
I
These gauges are designed for the measurement of intef marstrata or Please specify the type number as shown in the ezample bel E ~
mortar under loading test. These can also be usedeion sheasurement 1.'- , -+35" ! N o
of the behavior of concrete. These are embedded into témenéasu |~ 2 ~A A~ A I |_-
position when the concrete or mortar is placed. Thergplayesuper Option F : LEAD-free soldering of leadv o -
engineering plastics as the backing for sealing the Isemeihgvehich Length in meter and type of integral leadire (@)
provides excelle_nt waterproofing. . . Option F: LEAD-free soldering of strain gauge o
A temperature-integrated type PMFL-T is availatasuf@nmaat of both G lenath &
strain and temperature using our data loggers. >auge leng
Gauge series name
Operating temperature range oM =
L
Law]
Gauge #BDLJOH NN Resist- 2
CER EIE) Type /JHQIWK|PP By yly y2y y3 DQF =
O04JOHMF BYJT <~
XJSF TZTUFN 4 z
i (BVHF MFOHUIH 1.'- N8 Nt -
b | — 1.0- N8 ~ .
el i broLEs Black NN+ XJSF DSPTT MJOLFE WJOZM MFBEXJSF
Green 5PUBM MFBEXJSF SFTJTUBODF QFS NFUFS
1.'- -+35" 5HG LQGHSHQGHQW
O5FNQFSBUVSF TFOTPS JOUFHSBUFE 1. 5 N8 N
3-wire system Refer to page 16 for details of Temperature-integrated sttain-gauge
f 1.'- 5 N8 Nt
{ |
%O XH &X NNe JOUFHSBM DSPTT MJOLFE WJOZM MFBEX
1.'- 5 5-+#5 ‘KLWH &X 15PUBM MFBEXJSF SFTJTUBODF QFS NFUFS
o o ) 5HG &X LQG%?!—F(?G%I%TVV}TUBODF GPS DPQQFS DPSF XJSFTE
Minimum order quantity is 10 strain gauges. AThese gauges are made to order.

'PS MPOH UFSN NFBTVSFNFOU PG DPOD
VTF 4USBJO 5SBOTEVDES ,.

"41)"-5 1"7&.&/5

Asphalt Mold Strain GaugeQM FL Series

These gauges are embedded in asphalt and used for stramemtemsu Please specify the type number as shown in the eample bel
loading test such as rolling compaction. The matebatkihghis super 1.'-4 _ ' -54% "
engineering plastics featuring high temperature resistivaypamafing A ) ] )
performance. The gauges withstand a high temperaturéGiugr200 Option F : LEAD-free soldering of leadwire
| t of halt. and th rating temperatur@tme66°C Length in meter and type of integral leadwire
placement or asphalt, a € Operating temperatu L] . Option F: LEAD-free soldering of strain gauge
Objective material for temperature compensation
Gauge length
Operating temperature range o™ Gauge series name
Gauge #BDLJOH NN RESSd
Gauge pattern Type /JHQIWK|PP By yly y2y y3 DOF
O04JOHMF BYJT
XJSF TZTUFN a
‘ (BVHF DFOUFS ‘ 1.°=4 ‘ ‘Approx.?‘
3 NNN XJSF TIJFMEFE DIMPSPQSFOF DBCMF PG N -54%
bl [ Y 5PUBM MFBEXJSF SFTJTUBODF QFS NFUFS
T d Black
i ==y
1.'-4 -54% ——— 5HG LQGHSHQGHQW
Shield
Minimum order quantity is 1 strain gauge.

Tokyo Measuring Instruments Lab. 62



1d4rsH8d4dA3IL0O0dSS Oordsnyvy

63

453"*/ 53"/4%6%$&34

strain Transducerl M/KM-HA &ries 3

4USBJO NFBTVSFNFOU JO DP
BOE TZOUIFUJD SFTJO JODM)
TUBHF PG DVSJOH

These strain transducers are designed for measuséraeninahaterials such
as concrete, mortar or synthetic resin. Measusssiftiésnot only after the
material is cured but also during the stage of curing.

The elastic modulus of the transducers is equivalemtiteasgpr40ON/hm
Therefore, measurement is possible right after thesquaceste i

The waterproof construction of the transducers makesluhergdaogally
impervious to moisture absorption and offers excilitieribstabg-term strain
measurement. The thermocouple-integrated transduceesletealerature
measurement simultaneously with strain measuremesgvgrgatig wiring
works. In addition to the internal strain measureantsairf measurement

q3

on concrete or steel such as H-beam steel is also awgilshléous optional
accessories.
The KM series is compliant to CE marking except &odkdIA380F.

'"FBUVSH

Self-temperature-compensation with coefficient of thesical elkjse to
concrete

BURWHFWLRQ UDWLQJV , 3 HTXLYDOHQW .0 Measurement from early stage of concrete curing possible due to the low
,3 HTXLYDOHQW .0 a .0 %7 elastic modulus
Simultaneous measurement of strain and temperature pogsible (exce
.0 .0 )
Surface strain measurement on bracing for earth retaining opdteel shee
&YUFSOBM EJNFOTJPOT
Input/Output - )"4 GPS BTQIBMU QBWFNFOU
A cable Reinforcing bar
N = = Input/Output
. E E E cable
~
L n 2 n
<
2 QE : 3 (4) e=== ——t— =
vy X || L : o n
‘ ' *DXJH OHQJ\ILK % %
‘ ‘ = =
\ 100 |
. 1g %JNFOTJPOT NN 8EJH 24 147 Unit: mm
' N# | N$ % & ' H ) ) .
% 1 This transducer is embedded into asphalt for
! : s 2 measurement of internal strain. It has reinforcing bar
g 1 %1 flanges at its both ends for good fixation to asphalt
, # %1 pavement materials. The operating temperature
. )# | %1 range of the transduce®i@ to +180°C, and It has
, #5 . %1 fully waterproof construction.

4QFDJGJDBUJPOT

+5000 x 18 strain

EU JH ZLUH PHWKRG
*Eﬁ]ermocoup e

Capacity
Gauge length 31mm 50mm 100mm
5DWHG RXWSXW |$S58W/R [5000 840 4mV/v (8000 X80 2.5mV/V (5000 80
Nonlinearity 1%RO
Apparent elastic modulus Approx. 40N/mm?
Temperature measurement N/A TeWUDLQ JDXJH 4XDUWHU
50x 16 VWUDLQ f&
Allowable temperature range A0~+60°C f0~+80°C &0~+180°C &0~+80°C
Input/Output resistance +DOIlI EULGJIH )XOO EULGJH

In addition to the above, special products such as for the use in asphalt or roller compacted concrete are available. FRiatiectetaperature measurement possible

KM-30 and KM-50F are not CE marked.

Input/Output cable
KM-30 2.4mmdia. 0.04mm2  3-core shielded Vinyl cable
KM-50F 6mm dia. 0.35mm2  4-core shielded chloroprene cable
KM-100B 9mm dia. 0.3mm? 5-core shielded chloroprene cable
KM-100HB/-100HAS 6mm dia. 0.3mm? 5-core shielded fluoroplastic cable
KM-100BT 9mm dia. 0.3mm? 4-core shielded T-thermocouple compound cable

*2 Real temperature measurement possible

2m cable-end free
2m cable-end free
2m cable-end free
2m cable-end free
2m cable-end free

Tokyo Measuring Instruments Lab.



5SBOTEVDFST

U 8IFO VTJOH GPS NFBTVSFNFOU PG JOUFSOBM TUSBJO
.FBTVSFNFOU PG JOUFSOBM TUSBJJ RGTOROMSEFOFUTRPOMEUVBE UIF CFLBR/NFB BB FSU B B M \EYEC
DVSJOH 4USBJO JO TUSVDUVSF UPBVYVPE BZ AYWFSBBMGBDSDF SENOIF T US UG INEHTFS B BE
DSFFQ 51JT USBOTEVDFS JT EFTJH®BRD WF NFBEVBE FWFSZ TU
5/F HBVHF MFOHUI PG UIF TUSBJO USBOTERVDEUSINHPUME BBYBGRNUEIJBNFUFSBBBFSIF 'BISHSEH B
NFBTVSFNFOU GSPN UIF FBSMZ BHF PGSB IO DRSBDIEYD FSTE UIF FS ,.  #5

B

O *OTUBMMBUJPO FYBNQMF JO SFJOGPSDFE DPODSFU B

b

A4FSJFT 4U

8IFO JOTUBMMJOH B TUSBJO USBOTEVIDMGE XJ( AT
UXP QBSUT PG UIF USBOTEVDFS CPEXDBOE ﬂ.,/..,
JO BDDPSEBODF XJUI UIF NBSLJOH QSFWJPVT lFE PO U
SFJOGPSDJOH CBST BT JO UIF GJHVSF o
Reinforcing-bar
1 ] A | | -l
7 (] ]

For transducer protection

U 'PS TVSGBDF TUSBJO NFBTVSFNFOU
4VSGBDF TUSBJO NFBTVSFNFOU PO FUFFM EABBDMEDBIFUFJDUSVD@VES ,. GH5UJOHQIUIROBBT 4QB
BOE $PMMBS BSF BWBJMBCMF GPS GJYJP®IJOH WISBENEND MFBBEIQPT

O "O JOTUBMMBUJPO POUP UIF TVSGBDF PG TUFFM TUSVDUVSF

51F ,. NPEFM JT DPNCJOFE

XJUl PQUJPOBM $PMMBS ,.° Optional Protective Cover
UP JOTUBMM KMF-31-100

TVSGBDF PG TUFFM C@F EJOH

KM transducer

@ Optional Collar

¥ KMF-22-100

O "O JOTUBMMBUJPO POUP UIF TVSGBDF PG DPODSFUF TUSVDUVSF

51 F NPEF Mptiogal.lProtective Cover KMF-32B-100

DPNCJOFE XJUI PQUJPOBM
$PMMBS ,.' # KM transducer
JOTUBMM POUP UIF T
DPODSFUF TUSVDUYSF_XJU
BODIPS CPMUT

=

=
Optional Collar
KMF-23B-100
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Strain Gauged) BFseries C¢€

»
o
z
O ) : . ) . _
- These are foil strain gauges developed for measucemaaiside materials. Please specify the type number as shown in the ezample bel
— They have a specially designed grid pattern to retiffeaitiieesfect of the 6#'-" - +# '
S strain gauges. In addition, owing to the developnuget lndakang with A ﬁ ) ) )
c better compliance, the number of repetition in tHemnestyand the creep tg:%l;:g E:éxrznd type of integral leadwirg CE
L characteristics have been significantly improved conopamditoa strain Gauge length
Z gauges. L—— Gauge series name
(o9]
% fi The strain gauge of this series is nterapEratureompensated. The thermal

output should be measured prior to the actual measurement using a dummy test .

piece. Operating temperatgreT;Q.rIggE "QQMJIJDBCMF BEIFTIJWFT

i _ Lo

V] Temperature compensation rangg W™ E
= I
(] *DXJH VL]H| PADFNLQJ VL ReésRPP
u CrugR el Length Width | Length Width

04JOHMF BYJT

= ..
6#'-" VQ' £
6#'-" QD¢ £
Minimum order quantity is 10 strain gauges. 1

7KHVH vWUDLQ JDXJHV DUH DYDLODEOH ZLWK L LYUHV-DWWDFKHG PDGHWRYRUGHU
IN 5
[N &RPSRVLWH PDWHULDOV PDGH RI SODVWLFV UHLQI
(@] FDUERQ ILEHUV &)53 RU DUDPLG ILEHUV $)53 KDY
I and coefficient of linear thermal expansion depending on the direction of the
= fibers. When measuring strain on composite materials, pay enough attention to
n its components and the direction of the fibers.
[vs}
=<
(&
_|
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Strain GaugeB Fseries(GoBEN) € @

(GOBLET

These are strain gauges designed for measurement on composite matg
They have a specially designed grid pattern to reduce theffifferiing

Please specify the type number as shown in the e@ample bel

#rom 43

the strain gauge to the measurement object. Coefficient of linear the
expansion for temperature compensation is available in 3, %/°@d 8x10
which are applicable to ceramic, carbon or composite materials. These
JDXJHV DUH &( PDUNHG FRPSOLDQW MR B8R
RXU *2%/(7 VHULHYV

Operating temperature range  "QQMJDBCME BEIFTJWET

i ™ 2004& $/ & poo™ ’ Y3
Temperature compensation ran: /1 g™ £
“10™ 80 &# g™ A

$— Length in meter and type of integral
leadwire CE compliant leadwire

Objective material for temperature compensatic
Gauge length
Gauge series name

Objective material for temperature compensation

FRHIILFLHQW RI OLQHDU WKKRUPDO H[SDQVL
-3, -5, -8: Composite matelill PDUNHG RQ WKH EDFNLQJ
Note: The backing color of BF series gauges are the same for every mat
temperature compensation.

Gauge pattern

*DXJH VL]H PADFENLQJ VI ResBP

#' TFSJBOBLET $PNQPTJUF NBUFSJBMT

Length Width | Length Width
Coefficient of linear thermal expangoﬁ‘] OHMF BYJT s
of objective material (3,5,8 == — . N
Single axig
e #oe
O A A BYJT 1MBOF UZQF
#'$"#
0°/90° 2-axis -
#'$"# 2
#S"# HS"# g
A o~ ~ ~ Law]
OA A A BYJT 1MBOF UZQF =)
s QT =
0°/45°/90° * 3" # >
3-axis 43
#'3"# #'3"# ~ '.;
¥ *NQPSUBOU ;

Minimum order quantity is 10 strain gauges.

7KHVH VWUDLQ JDXJHV DUH DYDLODEOH ZLWK L QWi Ssompeneptsandthe dirpctiomofive fibeisH o

&RPSRVLWH PDWHULDOV PDGH RI SODVWLFV U
FDUERQ ILEHUV &)53 RU DUDPLG ILEHUYV $)5§
and coefficient of linear thermal expansion depending on the direction of th

fibers. When measuring strain on composite materials, pay enough attention &

PDGH WR RUGH

<

HL

%FEJDBUFE MFBEXJSFT SFDPNNFOEBCMF GPS #' TFSJFT TUSBJO HBVH

We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refelttopt@éoB the details of combination of a strain
gauge and a leadwire. For CE marked GOBLET seriegestyainlg#e leadwires using lead-free solder aee availabl

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

Usage Leadwire name UDQJH RI OHDGZLU i[l)/pefrymber example
*HQHUDO SXUSRVH ZLWKRXW W HaralklvibyNeatWwkdEHD Q JH -20~+80 #-"# -+$
General purpose 3-wire parallel vinyl lehd@ire~ -20~+80 #'-"# SHOIGRE
Medium high temperature 3-wire parallel special vinyl leadwire |LXT-F-20~+150 #'-"# -95
. 3-wire twisted FEP leadwide$ * /7 ) #'-"# -5
- ~+
High temperature 3-wire twisted FEP single-core lead\we * /7| ) 269~-+200 #'-"# '# -5 "'

/# 'TIPXT UIF MFBE XJ

Tokyo Measuring Instruments Lab.
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Strain GaugeG FseriesCE®

VGOBLET

|_\
<
o}
— . . ) . . -
c These strain gauges are suited to the measurement oructateriplastics, Please specify the type number as shown in the ezample bel
(& which have low elastic modulus compared to metal. Osipemiigiiyal ('-"# -+$
3 designed grid lowers the rigidity of the strain gauge aniheestiftening \ L Length in meter and type of integral
effect to the specimen material. leadwire CE compliant leadwire
< Objective material for temperature compensation
3 7KHVH VWUDLQ JDXJHV DUH &( PIFWNNGE DR *DXJH UHVLVWDOFH EODON IRU
T MRLQHG WR RXU *2%/(7 VHULHV Gauge length
Gauge series name
Operating temperature rangé  "QQMJDBCMF BEIFTIJWET Objective material for temperature compensation
. i ™'80E g/ po™e o E FRHIILFLHQW RI OLQHDU WKKUPDO H[S‘DQVLRQT
: Temperature compensation ran 60+ ¢ 76?@cRI:05  dp+ ¢ *9@307¢9,:056¢ Ug9,:03
- ©10™ " 804
=
n
(&
*DXJH VL]IH PADFNLQJ VL ReésRP
g Gy (RS Length Width | Length Width
o
ﬂ Backing length
Gauge O04JOHMF BYJT
length
(-"#
1
=4 o
8| 58] L = (e
s 03 Y
Al
(-"#
(-"#
- O A A BYJT
[ 1MBOF UZQFfra=0pm N
o o — 1 ('$"#
= A : ('$"#
n H L
> Csr [Teses
=<
(& — ~ -~
— OA A A BYJT
1MBOF UZQF [T =1
: ME— r R
= 5
C AN g ("3"#
- |
@ ("3"# | |('3"#
=<
o Minimum order quantity is 10 strain gauges.
_|

9 *NQPSUBOU

O*OGMVFODF PG FMBTUJD NPEVMVT
A strain gauge bonded on a material having low elastic chogkipiastics may disturb the stress distribution of ther et tize area where

the strain gauge is bonded. It may cause an apparent lowering of threojdngeti@n gauge. This is called a stiffening effect of strain gauge.
The lower the elastic modulus is, the larger the stiffening eftectThecgauge factor correction is necessary if the elastic modutus of the tes
object is approx. 2.9 GPa (300 KgfiRld ORZH U

O&GGFDU PG +PVME IF

The strain gauge of this series has a specially designed grid to reduoé tbelefiieat in the strain gauge. The allowable current for a strain

BU

gauge is 30 mA when it is bonded on a metal. However, if the strain gaugedstlsnitdd mepmmended to keep the current at 10 mA or less.

67 Tokyo Measuring Instruments Lab.



-08 &-"45*$%

(a)
L
. . D
Strain Gauge eries C€ UGOBLET -
m
=
LL
This is a foil strain gauge utilizing special plastics for the backing. It Please specify the type number as shown in the ezample bel <
has a grid designed for materials with low elastic modulus, and the AR - +%_‘ o
stiffening effect on the measurement object is reduced. Integral A A 0
leadwires using lead-free solder are available with option —F. This —— Length in meter and type of integral
VWUDLQ JDXJH LV &( PDUNHG FRPSOQIQMDWR _ leadwire CE compliant leadwire
o . Objective material for temperature compensat
joined to our "GOBLET" series.
Gauge length
Gauge series name
Operating temperatuir € 53 ng(()a £ "QQMJIDBCMF BEIFTJWFT Objective material for temperature compensation E
Temperature compensation ran $/ & po™ A FRHIILFLHQW‘RI OLQHDU WKKBUPDO H[SDQVLRC |
p = EE 600 ¢ 66+6¢ @Ui<4g é
=
()]
*DXJH VLIH PADFNLQJ VI ReésRP
CrugR PElET Length Width | Length Width -
O04JOHMF BYJT
SR
Minimum order quantity is 10 strain gauges.
7KHVH vwuUuDLQ JDXJHVY DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLUHV DWWDHRKKHG PDGH WR RU
|_
Lawl
>
1
%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS -" TFSJFT TUSBJO HBVHFT NBEF
We supply various leadwires dedicated to strain gaugesest asrtoustomers’ requirements. Please refelttopé@éoB the details of combination of a strain E
gauge and a leadwire. For CE marked GOBLET seriegestrainlg#e leadwires using lead-free solder aee availabl )
5ZQF BOE EFTJHOBUJPGOBEE MFBEXJSFT 3
Usage Leadwire name %pgrgtig%teg?egtﬂrg GZLU 'll_'ypefrymber example
*HQHUDO SXUSRVH ZLWKRXW WrarRlBlEdVDW XIBHF 20 ™80 - H# -+ #
FKDQJH Paralleled vinyl LIC-F H g -+
3-wire paralleled vinyl LIBT-F ™ U 4+ #5
General use 3-wire paralleled vinyl LICT-F W20 80 SEOE: S -+$5

S -2

1-Gauge 4-Wire measurement Polypropyrene 4-wire paralleled LQM-F n20 ™80
¢ modular plug attached £
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Strain GaugesP FLW/PL\Akries ce

These gauges are specially designed for long term measuretheihey wo | Please specify the type number as shown in the egample bel
have a metal foil lined on the back of the PFL ordalugési The metal foil -+$

1'-8
is effective to protect the strain gauges frormae oiffloeisture in the wood. { { Length in meter and type of integral

These gauges should be bonded with PS adhesive to make the best of leadwire CE compliant leadwire

NSdN HOdIN Sd9

14rs41 8-T -,
s 8 :I.L8/\ ENE[‘S:IHEN 0Od43dd8

performance. Objective material for temperature compensation
Gauge length
———Gauge series name
Operating temperature range
i ™M“80& "QQMJIDBCMF BEIFTJWFT
Temperature compensation rani 14 Heo™o A
“10™ 804

*DXJH VL]IH PADFNLQJ VI RésRP

SRR (PRI Length Width | Length Width

O4JOHMF BYJT

PL=60 i

1-8

Minimum order quantity is 10 strain gauges.

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPRSJFT TUSBJO HBVHFT

We supply various leadwires dedicated to strain gaugesest agrtoustomers’ requirements. Please refeR2ttop8@éo8 the details of combination of a strain

S .
o gauge and a leadwire.
O
T 5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT
= ; Operating temperature
M Usage Leadwire name UDQJH Rl OHDGZLU 'll_'ypefrymber example
@™
< *HQHUDO SXUSRVH ZLWKRXW WParRIgledvDyV KIBH 20 ™80 1'-8 EE A
C FKDQJH Paralleled vinyl LIC-F H 1-8 4§
— . .
3-wire paralleled vinyl LIBT-F ™ 1'-8 -+#5 '
General use 3-wire paralleled vinyl LICT-F n20 80 1'-8 -+$5 '
1-Gauge 4-Wire measurement Polypropyrene 4-wire paralleled LQM-F H20 ™80 ¢ rTJ;O(;L?Iar plug at;azched c
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Non-inductive Strain Gaug

These are non-inductive strain gauges suited to the méasnagmetit field.
The sensing element of this gauge consists of two identtbabieidgidvi
folded back on another. This construction makes te eteatebrtragnetically
induced noise each other. The twisted leadwire is alsaefaotel the
induced noise in the same way. Accordingly, this stimiesmseegasitive to the
influence of noise induced in changing magnetic field.

Operating temperature range  "QQMJDBCMF BEIFTIJWFT

i ™ B0E g/ wom g
$/ & o™ E
31 o™t

4JOHMF BYJT

Gauge pattern

d¥l Fseries

Please specify the type number as shown in the e@ample bel

*DXJH UHVLVWDQFH
Gauge length
Gauge series name

Objective material for temperature compensation

11: Mild steeM -17:Stainless stee  -23:Aluminiumy/

L Length in meter and type of integral leadwi
Ob]ectlve material for temperature compe
EODQN I

FRHIILFLHQW Rl OLQHDU WKKRUPDO H[SDQVL

Nse

R (

GPS TUFFM PS DPODSFUF

*DXJH VL]H|PGDFNLQJ VI RdsBP
Length Width | Length Width

O4JOHMF BY,
o -

{ L

R
_+v: Used leadwire 0.08mmisted vinyl leadwire 1 m

/IRRS UHVLVWDQFH SHU P
[ —
* .4 6KLHOGHG OHDGZLUH 41JFME

Used leadwire 3.2 mm dia. 2-core twisted shielded vinyl lea
/IRRS UHVLVWDQFH SHU P

O4JOHMF BYJT GPS DPODSFUF

dwire 1 m

{ (

1]

-+": Used leadwire 0.08mwisted vinyl leadwire 1 m
/IRRS UHVLVWDQFH SHU P

_—-zi_—@

fo-4 6KLHOGHG OHDGZLUH

Used leadwire 3.2 mm dia. 2-core twisted shielded vinyl lea|
/IRRS UHVLVWDQFH SHU P

Minimum order quantity is 10 strain gauges.

dwire 1 m

41JFME

1% * VKRZV WKH REMHFWLYH PDWHUERO IRU WH

.VMUJ BYJT GPS IJHI

.VMUJ BYJT TUSBJO HBVHFT PG UIJTSFFIOFE R

UIF CBDLJOH BOE UIFZ BSF BQQMJDBCMIHUP
UFNQFSBUVSF

Operating temperature rangeé  "QQMJDBCMF BEIFTJWFT
i ™7 200& g/ o™ E
/1 u £

™ -~

Gauge pattern

PSHUDWXUH FRPSHQVDWLRQ 1

UFNQFSBUVSF VTF

Please specify the type number as shown in the emample bel
St '% -54
! Length in meter and type of integral lea
Objective material for temperature compe
*DXJH UHVLVWDQFH EODQN
Gauge length
Gauge series hame
Objective material for temperature compensation
FRHIILFLHQW Rl OLQHDU WKKRUPDO H[SDQVLR
-11: Mild steel7:Stainless steg3:Aluminium -28:Magnesin
Note: The backing color of MF series gauges are the samedt@riadéor
temperature compensation.

\ ]

*DXJH VL]H PADFNLQJ VI ReésBRP

dwire
nsation
IRU

Q1

Length Width | Length Width
O® BYJT A A4UBDLFE UZQF
gi e 7
. . R 41JFM
Used leadwire 1.5 mm dia. 0.03mine et 7
s o twisted shielded FEP leadwire 1 m
S8 % -54 JRRS UHVLVWDQFH SHU P
O BYJT A A A4UBDLFE UZQF
m— | 3 7
Used leadwire 1.5 mm dia. 09@mine 4!IJFME 30 7
. Lo twisted shielded FEP leadwire 1 m
L3 % -54 JRRSO UHVLVWDQFH SHU P
Minimum order quantity is 10 strain gauges.
The length of integral leadwire for multi-axis strain gauges of this series is available up to 1 meter.

1% ‘ VKRZV WKH REMHFWLYH PDWHUERO IRU WH

PSHUDWXUH FRPSHQVDWLRQ 1

Tokyo Measuring Instruments Lab.

/PO JOEVDUJWF

" TESJFT

.VMUJ BYJT

4JOHMF BYJT

70



1045 :*&-% -BSHF TUSBJO

Post-yield Strain GaugeYEFseries@ C€E YGOBLET

, P
w Y
@ 2
_II_I N These gauges are applicable to the measurement of large strain up Please specify the type number as shown in the emample bel
<_‘ to 10~15%. Also these withstand the repeated strain in elastic (& -"# -+$
= 4 UDQJH DW VWUDLCG MMUIHDA® OLNH RUGLQDU\ A T
S < However, these are not applicable to the measurement of repeated Length in meter and type of integral
wm m strain in a large range. Integral leadwires using lead-free solder are | 'ea:Wife CE compliant leadwire
< DYDLODEOH ZLWK RSWLRQ #) 7KLV FRREXD Q Gauge lengt
@] WR 5R+6 'LUHFWLYH DQG KDV MRLQHG WR R Gauge series name
35 Operating temperatuire Iepger "QQMJIDBCMF BEIFTJWFT
QQ - . . u ™ 7 /E
= Strain limit in room-temperature ¢, . L™ E
4 10™5E
=
(7]
(]
o Cruge Pl Length Width | Length Width
o
E Backing length
m
_|
o
£ c
$3
g3
O04JOHMF BYJT
C&-"H#
-: -: Single axis
&t &TTH &
S
(&
O
T
<
-I-I A ~ ~
o OA A BYJT
&S H#
< 1MBOF UZQF .
S Q 0°/90° 2-axis
- Plane type
(&S #
< &S# &S
<
c
(&
w
< TR
o OA A A BYJT
— 1MBOF UZQF 0°/45°/909 & 3" #
3-axis
A Plane type. ¢ . 5. 4
(&'3"H#

Minimum order quantity is 10 strain gauges.

7KHVH vwuDLQ JDXJHV DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLUHY DWWDFKHG PDGH WR RUGHU

71
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w O
=
. . . =0
Post-yield Strain Gauge eries (€ =&
N 2
|_
D
, . L
These gauges are applicable to the measurement of large strain up Please specify the type number as shown in the emample bel a T
to 15 to 20%. These are not applicable to the measurement of S -+$ - 0
repeated strain in elastic range as well as in large range. 4 T o
Length in meter and type of integral
leadwire CE compliant leadwire
o T t Gauge length
[ SAEMITE) W] e uire :3[13&5 "QQMJIDBCMF BEIFTJWFT )
o no™E —— Gauge series name
Strain limit in room-temperature g, . W™ E
15™0E =
TR
Law}
()]
*DXJH VL]H| PADFNLQJ VL ResRP
R pEUET Length Width | Length Width | DQF -
O4JOHMF BYJT ~
Minimum order quantity is 10 strain gauges.
7KHVH vwWwUuDLQ JDXJHVY DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLUHYVY DWWDFKHG PDGH WR RU
-
1045 :*&-% -BSHF TUSBJO ;
m
TR
L] L] - E
Post-yield Strain Gauge eries z
(@]
Lawl
<
These gauges are developed for the measurement of very large Please specify the type number as shown in the esample bel
strain up to 30~40%. These are not applicable to the measurement )= -+$
of repeated strain in elastic range as well as in large range. / T
Length in meter and type of integral
leadwire CE compliant leadwire
i Gauge length
Operating temperatuire ES‘Dg&E "QQMJIDBCMF BEIFTJWFT
Lo ™ E i
Strain limit in room-temperature g, . b & Gauge series name
30™40E
*DXJH VL]H| PADFNLQJ VL ResRP
SRS [FELE Length Width | Length Width
O04JOHMF BYJT
- - Qe |-
-t
-: : ) h -
G
Minimum order quantity is 10 strain gauges.
7KHVH VWUDLQ JDXJHVY DUH DYDLODEOH ZLWK L RUGHU

Tokyo Measuring Instruments Lab. 12
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1045 :*&-% -BSHF TUSBJO

Post-yield Strain Gauges

%FEJDBUFE MFBEXJSF SFDPNNFOEFE GPS 6 0 TFSJFT TUSBJO HBVHFT

We supply various leadwires dedicated to strain gaugesest @srtoustomers’ requirements. Please refe2ttopt@éo8 the details of combination of a strain
gauge and a leadwire.

5ZQF BOE EFTJHOBUJPO PG MFBEXJSFT

Operating temperature

Leadwire name UDQJH RI OHDGZLU ﬁypefrymber example

. C&-"H -+$
HQHUDO SXUSRVH ZLWKRXW VEHEBZER W Kk W20 ™80 A
FKDQJH " '
1) - -+$
(&-"# -+$5
General use 3-wire paralleled vinyl LICT-F p20 ™80 -+$5 '
D) -+$5

9 *NQPSUBOU

Strain meas- Fatigue limit at rooChange of apparent strain due to cy®dilf-temperature

’ . 5 Applications
urement temperature*t loading of large strains*? compensation pp

~ 0, i
YEF | 10~15%|  5x16cycles 2000xFBtrain/10 cycles No Measurement of 10 to 15% elongation
~Measurement of repeated strain in elastic range.
YF 15~20% 1x16 cycles 2000x Postrain/10 cycles No ~Measurement of 15 to 20% elongation
YHF 30~40% 2x16 cycles N/A No ~Measurement of 30 to 40% elongation
F 5% 1x16 cycles 200 x Fostrain/10 cycles Yes ~Measurement of repeated straln in elastic range.
~Measurement of 5% elongation

*1: The number of repetitions at which the indicated strain value changesrain 100xrboe by applying repeated strain of approx. #4t&00xtA5Hz
*2; Change of indicated strain by applying a repeated strain of appro®.stE080x Bpeed of 4 minutes per cycle.

O"EIFTIJWF GPS :&' :' :)' TFSJFT HBVHFT

These strain gauges should be bonded with CN or CN-Ylfadtesueement is made a few days or longer aftarghegstiadonding, the CN-Y should be used.
Measurement of large strain is possible even after obengliag tie strain gauge with the CN-Y adhesivethatotridespecimens are stored at room temperature
ZLWKRXW DQ\ XQIDYRUDEOH ARQBWWLRQV PRLVWXUH GLUHFW VXQOLJK

O0$/ BEIFTIJWF WBSJBUJPO XJUI UJNF

Though CN adhesive is normally used for large elongatiasiseaiemethe strain limit gradually decreabesnwitiber of days following strain gauge installation.

7KLV YDULDWLRQ ZLWK WLPHVKEMHXWR BB DHFRQ VK@ B H QWD F8I H [BER B § HW DAV DX IR EHUE R KPQ BRWAYHU LQV
shows an example of the results of testing performed the B¥fedts of adhesive variation with time. $&hiéestiits show marked differences due to the exposure
FRQGLWLRQV RI WKH WHVW VSHFKPAMNQ@WO VWK KR I/ B WHWKQEN RKUPIDGOH/ON P WML\P HRED V W/HND IBRRW B X JIHQ VW D
not pose a problem in ordinary strain measurement, TML recatimendsasurement ends in 1 or 2 days after insthéatasdmnof large elongation strain

measurement. If the strain gauge is to be left foriad@ftepéring installed, use the CN-Y adhesive.

25
-
o 20
-
© YFLA-5
o 15 ACN
— @ CN-Y
[a)
D
©

s A

P 1 §

24 hours 2 days 3weeks 2months 6 months 1 year

Time lapse after bonding

O$PVOUFSNFBTVSF JO DBTF UIFSF JT B TQBO CFUXFFO HBVHF JOTUBMMBUJPO BOE TUBSU P(

Store the test specimen with the attached strain gaayelankaaral dry location.
8VH WKH &1 < DGKHVLYH SHEHG WR WKH LQVWUXFWLRQV SURY

O3FQFBUBCJMJUZ PG 1PTU :JFME TUSBJO HBVHFT

Post-Yield strain gauges can be used once to measungddiesttain, but cannot be used for measurement ofrgepektegdtion strain. When repeated testing
is performed in a strain range exceeding 590hel&train gauge experiences zero drift. Nugeathaunt of drift varies depending on factors sugip@sthe
strain gauges and the level and frequncy of strain.
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o
-
L o
n
. . . @)
D
High Endurance Strain GaugElS Fseries o7
o
n I
> 0
These gauges are designed for fatigue tests, and can reach a fatigue life Please specify the type number as shown in the emample bel w =
RI RYHU PLOOLRQ WLPHV DW D VWUDLQ OH0 - o uw
SUHYLRXVO\ PLOOLRQSWWMPWHIVLQW WKHVH DUH /7\4' < x ~t# o O
exceptionally high durability. ‘f ) . .
In aviation and other areas, repeated load tests of large elongation of Ler?gth in meter and type of integral leagwirc _ I':‘;':
composite materials are conducted. However, it had been necessary to ——Gauge resistance I
adhere a new strain gauge frequently as a gauge reached its fatigue life. Gauge length Law)
The DSF series greatly reduces time and cost of adhering gauges. L Gauge series name "T_
) L
Operating temperature range  "QQMJDBCMF BEIFTIJWFT "
i ™'200& g o & (%)
&# —$ p ™ A &
S
*DXJH VL]H|PGDFNLQJ VL RdsRP XX
Crauge [pEtifEi Length Width | Length Width ©
<
S

Q¢ S

E: g_ &&YBNQMF PG TUSBJO HBVHF GBUJHVF UFT
- - |
0 500
=)

%4!_” ' ;
Q ¢ S 400

The strain gauge of this series is not self—temperature—compensateghﬁl i

High stress durability
DSFLA-5-350
DSSUR]

recommended to measure the thermal output prior to the actual measurem:
a dummy test piece made of the same material as the object to be measu

\FOr.

D:

L 200
Fatigue Limit

This number is determined as the number of cycles in case a meg
repeated strain of +3000%&6rain is applied to the strain gauge befor
indicated strain changes by +30Ttf&in.

-100

Minimum order quantity is 10 strain gauges. 102 103 104 105 106 1
7KHVH VWUDLQ JDXJHV DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLMM]%rleVwé{&FKHG PDGH WR |RUG

#&I%*/( 453"*/
One-side Strain GaugeD Dseries

*
43OHMF BYJT

These gauges are intended for measuring the bending and tensile strains separa| Please specify the type number as shown in the ezample bel
simply bonding the gauges on one side of a plate or beam. It works on the assu % % ,

that the strain distribution in the section of the specimen is linear along the height
section when the section is subjected to both tensile and bending stress. The g Option F: LEAD-free soldering of strain gauge
are effectively used for the measurement of a box construction in structures su Gauge backing length

bridges or pressure vessels, where the reverse side of the measurement object Gauge length

accessible for strain gauge installation. Gauge series name
Operating temperature range  "QQMJDBCMF BEIFTJWFT
i ™M 70& $/ o™ A
1 po™ T E

Thickness of applicd *DXJH VL]H PPBODFNLQJ VL]|[ReBid-
Gauge pattern VSHFLPHQ Length Width|Length Width Thicknd3€ F

[ < Approx. 5 or less | % %

Approx.5t0 10 | % %

These strain gauges are not self-temperature-compensated. It may be necessary to
measure a thermal output using a dummy specimen prior to the measurement.
Minimum order quantity is 5 strain gauges.
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$3"$, 1301"("5*0/ .&"463&.&/54

Crack Detection GaugerAGerieS c€

These gauges are designed to measure the propagation speedaukfatigue cr

metal specimen. The gauges are bonded with an adhesive on the ptsition where

crack is initiated or the crack initiation is expected. Thieeggiasgefs, which are

aligned at interval of 0.1mm or 0.5mm, are disconnected one bh@ne with

propagation of the crack. The gauges are used together with the ackgkeyau
CGA-120B, and the disconnection of one grid is measured asothappiiargé5
or 40x18strain by a strainmeter.

Operating temperature rangé  "QQMJDBCMF BEIFTJWFT
H30™ “80&E $/ g™ A
31 po™ &

5P JOTUSVN

$("
$SBDL (BVHF BEBQUFS

$3"$, ("6(&4

Gauge type

Measuring range 4.5mm 20mm

Gauge resistance DSSUR[

Grid interval 0.1mm 0.5mm
Number of grids 46 41

Output per grid approx. 45x107° strain approx. 40x107® strain

-30~+80°C
28 x 5mm ‘

Operating temperature
Backing size

43 x 25mm

E

"9*"- 453&44 .&"463&.&/5

O0$SBDL (BVHFT__

g
Minimum order quantity is 10 crack gauges.

O$SBDL (BVHF BEBQUFS $(" #

FOUT a

Minimum order quantity is 1 crack gauge adapter.

$SBDL (BVHF BEBQUFS $(" #
Measuring point 1 QPJOU
Allowable temperature -30~+80°C

4XDUWHU EULGJH ZLUH PHWKRG

Bridge connection

Dimensions o0 + [ PP H[FHSW SURMHFWLRQ SD
Weight 59
~0QUJPO ' -&"% GSFF TPMEFSJOH
&YBNQMFE£ $SBDL HBVHF "$ ' "$
BEBQUFS $(" # '

Stress GaugeS Fseries Cé€

These gauges are intended to measure the stress in an optional direction
of the specimen in plane stress field. The gauges are sensitive not only in
these axial direction but also in the transverse direction, and the sensitivity
ratio of the transverse direction to the axial direction is equal to the
Poisson’s ratio of the specimen material. In addition, the gauges are not
sensitive to the shearing strain. Accordingly, the output of the gauges is
proportional to the stress in the axial direction. The gauges are available in
three types depending on the Poisson’s ratio of the specimen material.
Operating temperature range
i ™ 2004

Temperature compensation ran; $
©10™100&£ $/

"QQMIDBCMF BEIFTIJWFT
/1 oo™

Gauge pattern

O4JOHMF BYJT

Please specify the type number as shown in the egample bel
4 g
A Length in meter and type of integral leadwi
compliant leadwire

— Objective material for temperature compensation
Poisson's ratio of specimen
Gauge series name

CE

@

Objective material for temperature compensation
FRHIILFLHQW Rl OLQHDU WKKUPDO H[SDQVLRQ 1

-11: Mild steel7:Stainless sted3:AluminiumUJ

Note: The backing color of SF series gauges are the saynmadoeraldor

temperature compensation.

*DXJH VL]IH PADFNLQJ VI ResRP

Length Width | Length Width

= ‘

40

Q 6
Minimum order gquantity is 10 strain gauges.
7KHVH vVwWUDLQ JDXJHV DUH DYDLODEOH ZLWK L

QWHJUDO OHDGZLUHV DWWDHRKKHG PDGH WR RUGHU
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Temperature Gauge$ Fseries

These gauges are bonded on the specimen surface like ordinary strain Please specify the type number as shown in the ezample bel
gauges, and measure the surface temperature. By combining with the ,

GHGLFDWHG WHPSHUDWXUH JDXJH DGDSWHU A E
temperature can be measured easily using a strainmeter. Option F : LEAD-free soldering of leadv
Length in meter and type of integral leadwire

=

Option F: LEAD-free soldering of strain gauge

——*DXJH UHVLVWDQFH EODQN IRY

Gauge length
Gauge series name

Operating temperature range  *QQMJIDBCMF BEIFTIWFT
i ™ 200 /1 o™ A
$ u ™ © /E
$/ N ™ 7 £

AFOTJUJWIXNH VLIH PADFNLQJ VI RésRP

Length Width | Length Width

1MBUJOVN 35% 5FNQFSBUVSF
5|lFSNPDPVQMF NFBTVSVSFNFOU

5'- 0.34 approx.
5. 5'- 0.34 approx. —
5'- 0.34 approx. &
Minimum order quantity is 10 gauges. %)
7KHVH JDXJHV DUH DYDLODEOH ZLWK LQWHJUDQ OHDGZL UM appPWDFKHG PD[GH WR RUGHU I
'_
7R VWUDLQP AJRed _
Cable length 1.5m B:G
5(" " 5(" # 5FNQFSBUVSF (BVHF "EBQUFS g C plack o
This adapter is used with temperature gauges TF series for direct reading of TGAIE wom D:White
temperature with a strainmeter, and converts outputtstEBRTD TEMPERATURE GAUGE ADAPTOR E:Shield
Minimum order quantity is 1. TFL-8 .((((' S
NDIS plug connector
Type of i e Sensitivity Accuracy : .
adapter °C (x1 DLQ f& | Bridgemod
TFL-2-60
TGA-1A| TFL-3-60, &0 w200 100 +1 or less Full bridge 100x40x70 3709
TFL-6-60
TGA-1B TFL-8| \20 w200 100 +1 or less Full bridge  100x40x70 3709
5&.1&3"563& .&"46363&.&/5
1-"5*/6. 35%
U1l-"5*/6. 35% 1U &YUFSOBM EJNFOTJPOT

7KH 30DWLQXP 57' LV PRXQWHG RQ D VSHFLPHQ DQG FRQQHFWHG WR DE : 7&
. HWV WR PHDVXUH WHPSHUDWXUH (DV\ PHDVXUHPHQW RI WHPSHUDWXUH E\'ERQGLQJ R VSHFLPH(

gauge adhesive. Units equipped with leadwire are also available upon request.

Base size : Operating
Rated current PP Resistance temperature \ .
| S—
CRZ-2005 ImAor less 5.0x2.0x1.1 DW f& 40 w400 °C Unit: mm
Minimum order quantity is 10.
5)&3.0%$061-&
A thermocouple configures the closed circuit in which a small electric and measures temperature using thermoelectric effect produced at both
current flows in the circuit composed of a pair of dissimilar conductors, ends of conductors in different temperatures.
Core Outer Sheath color Heat-resistive
diameter|  dimension Sheath materials Outer | temperature Lengthpper ol Remarks
PP PP i sheath z&
T-G-0.32 T 0.32 2.1x3.2 Heat-resistive vinyl Red White | Brown approx.100 100
T-G-0.65 T 0.65 2.6x4.0 Heat-resistive vinyl Red White | Brown approx.100 100
T-6F-0.32 T 0.32 1.0x1.6 Fluoroethylene propylene Red White | Brown approx.200 100
T-6F-0.65 T 0.65 1.5x2.5 Fluoroethylene propylene Red White | Brown approx.200 100
T-GS-0.65 T 0.65 N.2 Heat-resistive vinyl Red White | Brown approx.100 100 Shielded
K-H-0.32 K 0.32 1.4x2.3 *ODVV ¢EHU Red White Blue approx.350 100
K-H-0.65 K 0.65 2.0x3.4 *ODVV ¢EHU Red White Blue approx.350 100
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#0-5 "9*"- 453"*/ .&"463&.&/5

Bolt Strain GaugeBTM series C€

These gauges are used for measurement of tensile strain of bolt. They .

are simply inserted into pre-drilled hole in the bolt with exclusive Operating temperature range
adhesives. This method is recommendable when an ordinary strain i ™°80/&
gauges can not be mounted on the bolt surface. Accurate tensile force

measurement is possible by calibrating the bolt after installing the bolt

gauges.

The BTM bolt gauges use heat-curing A-2 adhesive for installation, which

provides better long-term stability.

Gauge pattern

Length
O4JOHMF BYJT

"QQMJIJDBCMF BEIFTIJWFT

Width | Length

o™ E

*DXJH VL]H|PADFNLQJ VI ResRP

Width

‘ Gauge center Gauge LeadN PP 3RO\XUHWKDQH OHDGZLUH &X RI PP
#5. $
e
‘ Gauge center Gauge LeadN PP 3RO\XUHWKDQH OHDGZLUH &X RI PP
#5. $

e

f | Gauge center  Temperature integrated Green: Cu
G ———————

5HG &X LQGHSHQGHQW
Gaugeleadd PP 3RO\XUHWKDQH LQVXODWHG ZLUH &X RI PP
N PP 3RO\HVWHU OHDGZLUH &X 1L RI PP

: Cu-Ni

Minimum order gquantity is 10 strain gauges.

7KHVH vwuUuDLQ JDXJHV DUH DYDLODEOH ZLWK LQWHJUDO OHDGZLUHYV DWWDFKHG

@ Gauge Lead e 9
g % ¢C)PMF ESIMMVNEE
- Bolt
#5. $
| A2 ¢C)PMF ESIMMVEE
@ Adhesive
% #5. $5"
[l J] - BT™ ¢)PMF ESJVMFEE
Temperature integrated applicable in -10~+80°C
Z —~— NB : Polyurethane insulation of the gauge leads is easily removed by heat of soldering iron,

while Polyester sheath is removed by chemical solvent.

PDGH WR RUGHU

OQUJPOBM TZSJOHF BOE OFFEMF
Exclusive syringe for injecting A-2 adhesive into the pre-drilled hole
before BTM gauge is embedded.

Applicable to Needle diameter Needle length

BTM-1C 1.5mm-dia. 60mm
BTM-6C 1.8mm-dia. 100mm

Tokyo Measuring Instruments Lab.
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Bolt Strain GaugeBTMGeries C€

These gauges are used for measurement of tensile strain of bolt. They
are simply inserted into pre-drilled hole in the bolt with exclusive
adhesives. This method is recommendable when an ordinary strain
gauges can not be mounted on the bolt surface. Accurate tensile force
measurement is possible by calibrating the bolt after installing the bolt

gauges.

The BTMC gauges have a tube shape sensing element, and they are
installed with fast-curing CN adhesive. The installation is easily made at

room temperature.

O4JOHMF BYJT

a No

“\_ Gauge center

Gauge pattern

50

> Gauge Lead

Operating temperature range

"QQMJIDBCMF BEIFTIJWFT

i ™B0E g T
Gauge Gauge Backing .
Type Length | Center | diameter Féesusé-
PP | D PP| N pp|PQ
#5.$ % -& N
¢)PMF ESIMMNEE
#5.% % -& N
¢C)PMF ESIMMNEE
#5.% % &
$ o \

¢C)PMF ESIMMVKRE

Gauge Lead¥D.1mm Polyimide insulated of 30mm for BTMC-05 and BTMC-1, 60mm for BTMC-3

Tokyo Measuring Instruments Lab.
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#0-5 "9*"- 453"*/ .&"463&.&/5

Bolt strain gauge installation/calibration service

Currently, bolts are used in various fields for connecting structural
members. Confirmation and management of the fixing condition are
possible by measuring axial force applied to the bolt in machine structures,
cars, airplanes, expressways, bridges, fixing of segments and so on. Also
the axial force measurement is useful for knowing the strength of bolt and
designing the bolt connection.

1SPDFTTJOH NFUIPE
There are two methods in strain gauge installation service. One is
embedding, and the other is bonding.

&NCFEEJOH #5. #5.% TFSJFT

A hole of 1.0mm, 1.6mm or 2mm in diameter is drilled in the center of the
bolt. The strain gauge is inserted into the hole and embedded with an
exclusive adhesive. This method has the advantage of avoiding the
gauge being damaged by a washer, etc. while fastening the bolt.

Gauge
embedded
Cut away
BTM gauges
Bolt specimen
Bolt drilled

Gauge -
embedded Wiring and

overcoating

)

9 *NQPSUBOU

Embedment or installation service of strain gauges
on bolts for high temperature use is available
including the calibration work. Please contact us for
the detalils.

TML offers strain gauging service for measurement of axial force acting on
bolts. The service includes drilling a hole, fixing the gauge, connecting the
cable, and applying load calibration to the bolt supplied by the customer.
Strain gauge installation service for high temperature is also available.

#POEJOH 2" 0 8" TFSJFT

Two strain gauges are bonded on both sides of the bolt shaft in axially
symmetric positions to cancel the influence of bending. It is required to
slightly scrape off the surface of the bolt shaft where the strain gauges
are bonded, for the purpose of avoiding strain gauges being damaged
while fastening the bolt or by contact of a washer. Choose strain gauges
according to the usage conditions including temperature.

$BMJCSBUJPO TFSWJDF

&YBNQMF
5FOTJMF UFTU PG CPMU CPMU TJ[F

In order to achieve accurate measurement, we offer calibration service in which the bolt is calibrated with specified load. Instruments and calibration
machines used for the calibration service are periodically calibrated and inspected by public institutions traceable to the national standards.

o

-PBE
N

/PO MJOFBBMUZSBUJPO DPFGGJDJFOU
30 L/ °

4USBJO PYUQVU

o
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Transducer-specific strain gauge

TML strain gauges are used not only for the purpose of knowing strain/
stress but also as sensors for strain gauge type transducers. A strain
gauge type transducer converts physical quantity such as load, pressure or

("6(& #"$,*/( ."5&3*"-4

Unlike stress measurement gauges, the gauge backing materials for

GLVSODFHPHQW LQWR PHFKDQLFD®WMUDERGRQHWD IW%MB%P&%&%C gt’r‘éﬁ 'aaldge cannot be determined based solely on the

ERG\
strain gauges mounted on the elastic body. We offer various types of
transducer-specific strain gauges featuring highly reliable and stable
performance.

JRUFH WUDQVGXFHUV /RDG &HOOV
Pressure transducers

Acceleration transducers

Displacement transducers

Torque transducers

DQG WKH PHFKDQLFDO VWUDLQRKWsRWYm\@Fe?atﬁgygrﬁpewé?ﬂé:%&] blj):nlaigg method. To ensure maximum

transducer performance, it is necessary to test various combinations using
GLIITHUHQW VWUHVV JHQHUDWLQJ ERWKHVP R\OW W
backing mateirals.

01&3"5*/( 5&.1&3"563&

Operating temperature range differs from heat-resistive temperature. F
VHULHV JDXJH ZLWK HSR[\ EDFNLQJ RV IDIDIV\R E
type bonding adhesives. Refer to pages 87 and 88 for the details.

Gauge series

Gauge backing materials

Operating temperature

4USBJO (BVBSBOTEVDFS TQFDJGJD

7"3%064 5:1&4 0" 5.- 53"/4%6$&3 41&$*'*$ 453"/ ("6(&4 = Special plastic resin 20 w80 /£
QF Polyimide resin 20 w200 A&
("6(& 1"55&3/ "/% ("6(& -&/(5) EF Polyimide resin 20 w200 £

6LQJOH 5HFWDQJXODU HOHPHQW 7RUTXH 6KHDULQJ VWUDLQ PHDVXUHPHQW

5&.1&3"563& $0.1&/4"5*0/

Similarly as general purpose strain gauges, self-temperature-compensated
gauges are available in three types for mild steel, stainless steel and

Pattern *DXJH OHQJWK

Single axis 2z3

0°/90° 2-axis 22326 aluminium. Better temperature compensation is available by configuring a
Torque measurement 2 bridge circuit using self-temperature-compensated strain gauges. More
precise temperature compensation is achieved by adding a resistor for zero
point compensation in the bridge circuit.
1BUUFSO 1RWH () VHULHV JDXJHV DUH VHOI| ®&HRSHPIDWEX VMW FRE
only.
4JOHMF BYJT Torque
. Self-temperature-compensation materials
Gauge series | ) 5py WKHUPDO H[SDQVLR(
Il -11: Mild steel
F - -17: Stainless steel

- -23: Aluminium

¢-"£ ¢$5£

$3&&1 "%+645.&/5

The creep characteristic is particularly important in force transducers. The

PRVW FRPPRQ FRPSHQVDWLRQ V\VWHP XWRHWWHKH PD)
VWUHVV JHQHUDWLQJ ERG\ HODVWLF ERR FDQE HOKH
each other. Various TML strain gauges are available for creep adjustment

and are selectable by creep code.

$SFFQ DPEF
Gauge creep
Creep code 2 4 6 8

0°/90° 2-axis

CSHE

0°/90° 2-axis

Largey ———— >y Small

¢$. £

2 types of 0°/90° 2-axis gauge are lined-up with different pattern of gauge
tab. CM-type has half-bridge configuration.

5&.1&3"563& 4&/4*5*7*5: $0.1&/4"5*0/

(ODVWLF PRGXOXV RI VWUDLQ JHQYHDWDMH\W Z LBRIG \
temperature. In the same manner, as ambient temperature around the
strain-generating body varies, it results in a change of measured strain

under loaded condition. To reduce such temperature influence, sensitivity

compensation resistor is assembled in bridge circuit.

("6(& 3&4*45"/%$&

Pattern *DXJH UHVLVWD

Single axis 350 1000 $PEJOH TZTUFN PG 5SBOTEVDFS TQFDJGJD TUS
0°/90° 2-axis 120 350
Torque measurement 350 -t s
LOption F : LEAD-free soldering of legdwire

30HDVH QRWH WKDW JDXJH KDV OHVV S&Zgé‘héﬁ RQV XP S WV &dR-@mgefture-compensation number
EULGJH FLUFXLW FRPSDULQJ WR KIDXWH V¥V DQG Q:|,(£Lc - RM:QYlilgl steel
generation p 17: Stainless steel

’ 23: Aluminium
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'SJDUJPOBM TUSBJO HBVHFT

Frictional Strain Checkdr(GM Heries

[P CPOEJOH JT SFRVJSFE GPS TUSBJO NFBTV

'"FBUVSH

Easy mounting and detaching by lever operation

Paint removal, grinding, bonding and curing are not necess
Can be used repeatedly

6WUDLQ PHDVXUHPHQW LQ WKUHH G

'SJDUJPOBM

. TUSBJO HBVHFT
GSIDUJPOBM BESDF 5
1&:@_\@@;5@ 3JOUT

The Strain checker FGMH series measures strainiosalgfdrieg working on the can easily measure strains on steel materials suasasylridgnging measurement
contact surface of the frictional strain gauge by presasigg #uaigst the structure point one after another. It is the most suited taquyeperasurements before
with magnetic force. Unlike bondable strain gaugegrepeeation and bonding starting a long term measurement.

works are not required for this gauge, thus the wockforesjraie measurement are  In the FGMH series, three types are available. Thejl-A& &@NFGMH-2A both for
largely reduced. In combined use with a handheldntypéestthe strain checker single axis measurement and FGMH-3A for 0°/45°/@41% timesesurement.

MPXFS:@3JOUT

‘(.) # 4JOHMF BYJT NFBTVSFNFOU ‘(.) " 4JOHMF BYJT NFBTVSFNFOU

.BHOFU MFWFS

.BHOFU

-FWFS

Frictional strain gauge \ Frictional strain gauge —__
care.010p 0 - BHOF&BF-3-004L0P

The FGMH-1B is a strain checker constructed small and light. The frictional strain Haeigg€sMH-2A is a strain checker especially designed for measurement on a small area

is set to on, off and replacing position by the operation of lever, thus allowingstayas the vicinity of a welded part. It can be easily attached to and detached from

handling of the strain checker. measurement object by the operation of magnet lever. In addition, a lever is provided on
the upper part to slightly lift the frictional strain gauge from the measurement surface by
pushing the lever downward. It enables easy adjustment of the direction of the strain
gauge.

‘(.) " 5ISFF BYJT NFBTVSFENFOU ¢ o

The FGMH-3A is a strain checker for three-axis measurement in 0°/45°/90°. Principal
VWUHVYVY SULQFLSDO VWUDLQ DQG LWV GLUHFWLRQ
calculation to the measured strain values in three directions. It is applicable to
-FWFS measurement in the vicinity of weld bead like as the FGMH-2A. Also similarly as the
.BHOFU FGMH-2A, it can be easily attached to and detached from a measurement object by the
operation of magnet lever. Another lever is provided for easy adjustment of the direction
of the strain gauge.

The frictional strain gauge is a consumable part.
If it is stained, deteriorated or damaged, replace it with a new one.

oOQuUJPO "QQMJDBCMF GSJDUJPOBM TUSBJ

'SJDUJPOBM TUSBJO HBVHF
$#'3 -01
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"QQMJDBUJPO FY

Preparatory measurement of bridge which will undergo a long term measurenfeftSBJO NFBTVSENFOU JO B OB
. . . . . . . Stress concentration is caused in the vicip
Investigation of neutral axis position of composite girder bridge  weld bead, which is deposit of wElded

irapti i i i iQ initi erials along the welding pass. The strain
Stress direction of structural member of bridge on which fatigue crack is |n|t|a£l?§écker FGMH-2A/FGMH.3A s capable of

Stress measurement of newly built bridge where paint removal is not availabletrain measurement in a narrow area such as
the vicinity of weld bead because it is easily
attached and detached by ON/OFF operation|
of the magnet lever. Strain in three directions
can be measured simultaneously by the use of
FGMH-3A.

4QFDJGJDBUJPOT

FGMH-1B

FGMH-2A FGMH-3A

Number of axes Single axis
Gauge length 6mm \ 3mm
Operating temperaturg 0 ™+60&E

Compensated tempe-
rature range 0 ™+60E

Objective material OHWDO 6WHHO &RHIILFLHQW RI WKHUPDO H[SDQVLRQ
Approx. 2.00

Input/Output resistang
Full brdge

Input/Output cable S NBmm 0.05nfd-core shielded chloroprene cable of 2m NDIS 7-pin plug attached

S eils Leadwire with bridge circuit board 2m, NDIS 7-pin &
plug attached

‘HLIJKW H[FO Approx. 66 Approx. 260g

Three-axis

4USBJO $IFDLFS '(.) TFSUDFUJPOBM TUSBJO HBVHFT

DIFDLFS JT JOTUBMMF
DIFDLFS JT OPU BQQM
JOJUZ PG UIF TUSBJO
FBTVSFNFOU NBZ OP

PCKFDU CZ NBHOFUJD GPSDF *U JT OPU BQQw
B DVSWFE PS VOFWFO TVSGBDF

MZ XJUI B IBNNFS PS FRVIJWBMFOU B TIJGU JO
SBJO DIFDLFS PO B NBDIJOF PS TUSVDUVSF |
SFNPWF UIF QBJOU BOE UP CPOE BO PSEJOB!

~$PSS
~'PS NPSF QSFDJTF NFBTVSFNFO

cC

%INFOTJPOT

() # g7 1p ' ©
4JOHMF BYJTTQr

4L L

(o "(.) " e+ + + 5ISFF BYJT

4JOHMF BYJT *0QVU 0vVUQV]iDBCMF *0QVU 0VUQVU ﬁmﬂf
|
I I
3 ) ) S i
> .@
L ]

.

.BHOFU CBJ|TF

N

e
)

/1

v
s

*0QVU 0
DBCMF

BQQSPY
—

BQQSPY

[o
(BVHFQJEBJ\ (BVHA
CBDLJ CBDLJ

TVSGEEF/H ‘ ‘ ; .BHOFU CBfTF TVSGWL.‘
- |

BQQSPY w BQQSPY

8IFSF UIF HBVHF CBDLJOH TVSGBDF JT JO QBSBMMFM XJUI UIF NBHOFU cBTF 'f§IY NN
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'SJDUJPOBM TUSBJO HBVHFT

Frictional Axial Strain Transducer FGAH-1B

This transducer measures axial strain of steering tie-rod of a car and
consists of two types FGAH-1B-R and FGAH-1B-H for which a cross
section of the rod is round shape or hexagon's. It is also suited to measure
axial strain of a tension rod used in aseismic reinforcement structure or
in steel frame structure. Since frictional strain gauges are used in this
transducer, installation is completed and it gets ready for measurement
by merely pinching the rod with the transducer, without detaching the rod.
There is no need of technical skill and complicated works for attaching
strain gauges on the rod.
NB:

« Frictional strain gauges are consumable parts.
$SSOLFDEOH W\SH RI IULFWLRQDO VWUDLQ JDXJHV L)\

6SHFL:;FDWLRQV

Round shape Hexagon shape Width

Apgleatils i across flats 10~25mm

"QQMIDBCMF OPU POMZ GPS UJF SisESEGERERt
CVU BMTP GPS UFOTJPO SPE RSty -
TUSVDUVSFT 1%RO

Allowable temperature ran f& QR GHZ FRQGHQVDWLR

'FBUVSH Frequency response Approx. 6.5kHz

Easily installed by just clamping-on without detaching HagllEEEEutE ‘

existing tie-rod Dimensions $SSUR[ N [ PP

Tensile force management of rod between sheet piles Ay $SSUR[ J H[FOXGLQJ VSDFHUV DQ

{arra%r;gﬁgél: ';:%Insgreugst’gaersegza?ea;;y achieve(y— The Protection rating Equivalent to IP51

Applicable rod:

FGAH-1B-R : Diameter is 10 to 25mm 7 ol p OGHG \

FGAH-1B-H : Width cross flats 10 to 25mm Inputioutput cable N PP PP3 FRUH VKLHOGHG YLQ
2SWLRQDO VSDFHUV DUH UHTXLUHG

Small and light construction which allows installation irﬂngtallat'on image
narrow space lon imag

Recommended exciting vol A

Allowable exciting voltage 5v

. . Installation on tension rod of
Dimensions aseismic reinforcement structure

FGAH-1B-R

41BGU BIRE25mm

adjustble by 0.1mm step

Turnbuckle part

Fixing
bracket Spacers

- | Installation on steering tie-rod of a car
':LGWK DFURVV ADL—~

10~25mm adjustable
by 0.1mm step

(@/ \ Spacers

FGAH-1B-H

Fixing
screw

Unit : mm
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Frictional Torque Sensor System FGDH-8A

Dimensions .
Charge terminal

cover retainer

Fixing
bracket

Spacers

Frictional
strain gauges

| B =
Torque Sensor System measures torque on the drive shaft of a car.
Frictional strain gauges are used as sensing elements, and installation FGDH-3A 52
is completed by clamping the torque sensor system onto an existing FGDH-3A-30/40 64
shaft and securing it with a screw. There is no need of detaching the FGDH-3A-40/50 75

shaft, bonding nor wiring strain gauges for installation. Applicable shaft NA
diameters are 20 to 30 mm, 230 to 40 mm, and 240 to 50 mm. A digital

A
A

'SIJIDUJPOBM 5PSRVF 4FOTRIDYWIPOBWM TUSBJO HBVHFT

telemetry transmitter is built in the sensor, and measured data are =
transmitted to an exclusive receiver DT-182R by wireless and output as O
analog signals. For wireless transmission, 2.4GHz band advanced low
power data communication system is used. Power supply uses a USB o
power cable with recharging capability, so the sensor can be recharged L
without needing to be removed.
[Patent registered] Power switch :| O
with LED -
'"FBUVSH _
Unit : mm

Easily installed by just clamping-on without detaching the dri
shaft

Three types available for applicable shaft diameter of 20~
30~40 and 40~50 mm

BSHFL:;FDWLRQV 5HFHLYHU

Type DT-182R
[ Wireless part ]

No bonding is required because frictional strain gauges are ugamERtREEE IR 1
Conforms to 2.4GHz band advanced low power data

Globally standardized 2.4GHz band data communication SysjaEEESEERIEENENS communication system

is used for noise resistant digital transmission Number of wireless chann FKDQQHOV 6HW E\ ZDYH FKDQC
Battery is rechargeable with the FGDH installed on the shaft YR o R SMA connector

Power saving function provided [ Volage output part ]

1 of either received strain value or transmitter battery
Number of voltage output YROWDJH %1&

GSHFL&FDWLRQV TRTXH WUDQVG Strain measurement J_rSVFS(atﬂGOOOi&O\/WUDLQ LQSXW N O
FGDH-3A FGDH-3A-30/40 FGDH-3A Transmitter battery voltagd

Applicable shaft diame measurement
ppTcable shat damy a Voltage output accuracy " )6 (QWLUH V\VWHP
'"HSHQGV RQ WKH GLDPHWHU RXWHU

"HSHQGV RQ WKH GLDPHWHU RXWHU Stability on zero " P9 f& (QWLUH V\VWHP
However, within +16000%4#Bain including initial unbalance of Stability on sensitivity i )6 f& (QWLUH VIVWHP

a 9 N ORDG

+2000x16 strain 47dB
Non-linearity 1%RO Calibration output level +5V
Allowable temperature 6 a f& QR GHZ FRQGHQV DLEELERIES +] +] 3%66 QW G%
Sampling frequency 5kHz Balancing range +6000x16 strain
Frequency response 1kHz Balancing accuracy +5mV
. P Conforms to 2.4GHz band advanced low power data f : LED for output level, Low-pass filter selection switch,
Wireless specifications s el e Calibration output selection switch, Balancing switch

communication system

Number of wireless chal 16 [ General Specifications ]

Dimensions N [ PP N [ |pPP YO A Power source voltage DC9-~16V

:HLIJKW H[F O NN Approx. 130g Approx. 160g Current consumption P$ OD[ ZKHQ '& 9 LV VXSSOLHG D
Protection rating Equivalent to IP51 HOSHIDEN HEC3800

Continuous operating $SSUR] KRXUV “f& Connefztor - &RPSDWLEOH SOXJ N [ 3,11
Power source Lithium-ion secondary battery Operatlng.enwro.nment &l f& 5+ RU OHVV QR GHZ FRQ
Accessory USB charger External dimensions 0 + [ ' PP H[FHSW SURMH!
NB: Approx. 140g

- This system is approved for use in Japan, the EU member countries, the Peq %1& FRD[LDO FDEOH &5
Republic of China. Please contact us for other countries. & SRZHU FDEOH &5

« This system may not be applicable depending on the material, surface roughndSiabeCUeiEleesEdhY SHFHLYLQJ DOWHQQD $$ 5638
surface treatment of the shaft. Please contact us beforehand. 86% FKDUJHU )*'+)

« Frictional strain gauges are consumablépmitable type of frictional strain gauge is 86% FDEOH PLQL % $ &5
&%)7& &7 RSWLRQ NB: ] o ] ]

« Atorque driver is required for the installation of FGDH-3A « Coaxial cable for the extension of receiving antenna is required.

& 563- (;7 0 P ORQJ & 563- (;7 0 P ORQJ & 563- (
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.FBTVSFNFOU NFUIPE

Residual stress measurement

Residual stress, which is caused in structural parts by heat treatment,
welding or loading of the parts, lowers the strength and fatigue strength
of the structures because the residual stress is added to the actual load
even if the actual load is within the allowable range. Evaluation of
residual stress is an important factor for improving the machining
accuracy, evaluating the integrity and diagnosing the surplus life of the
structural parts.

Residual stress measurement using a strain gauge has the advantage of

directly measuring strain as nominal stress value. However, it is difficult

to know residual stress in general strain measurement. There are two

methods for measuring residual stress using strain gauges. One is a

SDUWLDO UHOHDVH PHWKRG DP\OH QOUKHGUH @ I0OG QD
stress locally by making a slit or hole in the vicinity of the strain gauge.

$QRWKHU LV D IXOO UHOHDVH PHW K RJH OFHDL\QHO WKXW W |
residual stress by cutting around the strain gauge by machining. We

supply strain gauges dedicated to residual stress measurement.

.FUIPE VTJOH QBSUJBM SFMFBTF

7KLY PHWKRG LV DSSOLHG ZKHQ D WIORQ K W HFPHnreladu@d, abdCre Sddal ¥irdss ks calculated using the strain and
GHVWUXFWLRQ LV DOORZHG IRU WER& QR FAH H R piantetdrs \auikiRax dilling \WiarReter and elastic modulus and Poisson’s

destroyed. A hole of approximately 2 mm in diameter and 3 mm in depth
will be made. A strain gauge dedicated to residual stress measurement
is bonded on the measurement position and a hole is drilled in the center
of the strain gauge. Partial release strain generated by the drilling is

I 3FTJEVBM TUSFTT NFBTVSFNFOU VTJOH ESJMMJOH NFUIPE

In the partial release method using FRS strain gauge, residual stress is
calculated from the partially released strain generated by drilling a small
hole on the specimen. This method is introduced in ASTM Standard

( '"HWHUPLQLQJ 5HVLGXDO 6WUHWUB\LKBJIJHROH 'ULOO

OHWKRG

Applicable strain gauge

)56 JDXJH OHQJWK PP
)5%$6 JDXJH OHQJWK PP

[OJ ETE U PRI EICVICNEG[E] —196 ~+150°C

Temperature compensation rgEalUEEHIILe

Applicable adhesives CN

Please refer to page 45, 87 and 88 for the detailed specifications.

4USBJO HBVHFT GPS SFTJEVBM TUSFTT NFBTVSFNFOU CZ IPMF ESIMMJBH NFUJPE

H PP % D F dldu g LeMibiRbsistdhc
Length  Widt LD P H

FRAS-2 2 11 9 9 N.0 120
FRS-2 15 13 N.5 Nb.14 120
FRS-3 3 2.6 N7.5 N0.26 120

ratio of the specimen. Since the hole must be drilled exactly in the
center of the strain gauge, and strain by machining must not be induced,
dedicated tools and drilling apparatus are used.

Strain Gauge
y FRS-2

Fully released strai y FRAS-2

Partially released strain

.BYIJNVN SFTJEVBM TUSFTT

u

NEBY y "y yy # DPT

.JOJNVN SFTJEVBM TUSFTT

”
eeecee eeecee

NJO Ty " yy DRT

Angle fron D[LV WR WKH GLUHFWLRQ RI OD[LPXP UHV|
clockwise direction fr@mD [ L V

vy ’ M
e UBO cccccee
H

Here, A and B are constants determined by the drilled hole diameter and the
gauge center radius.

" E , E " E
H H %3 &3

3RLVVRQTV UDWLR 5
d : Drilled hole diameter E : Young's modulus
Q a ;0Measured strain

*DXJH FHQWF
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.FUIPE VTJOH GVMM SFMFBTF

When the specimen is allowed to be destroyed, a strain gauge is bonded
on the measurement position and whole circumference of the position is
cut to fully release the residual stress. The residual stress is calculated
by stress analysis using the change of strain resulted from the cutting.

I 3FTJEVBM TUSFTT NFBTVSFNFOU VTJOH DVUUJOH NFUIPE

Strain gauge to be used is selected from single-axis gauge, 2-axis
gauge, 3-axis gauge and stress concentration measurement gauge
according to the condition.

Also in the full release method, care must be taken not to allow any
strain by machining is induced and not to damage the strain gauge
during the cutting.

As the cutting method, cutting grinder with a thin cutter or electrical
discharge machining is utilized. These methods cause little machining
stress.

PHWHU

A strain gauge is installed on the measurement position, and initial
unbalance value is measured. If the strain gauge and its wiring are
exposed to cutting fluid, protective coatings are applied, or the leadwire
is once detached and only the strain gauge part is coated before the
cutting process. Cut the specimen so as not to induce machining stress.
If temperature change is caused by the cutting, carry out measurement
after the temperature returns to normal.

Use the same channel of the same instrument for measurements before
and after the cutting. This is because initial unbalance values are not
consistent for different channels or instruments.

8FME CFBE SPTFUUF TUSBJO HBVHF

Applicable strain gauge (8% & JDXJH OHQJWK I

(Ol LIV RN IR S —196 ~+150°C

Applicable adhesives CN

Please refer to page 45, 46, 87 and 88 for the detailed specifications.
*HQHUDOO\ PHDVXUHPHQW LV PDGH KWWUDRGDWD ORJJHU VWDW

)5 JDXJH OHQJWK PP L

)&9 JDXJH OHQJWK PP

BFTJEVBM TUSFTT NFBTIWBFNBGEWFOU NFUIPE

'PS SFTJEVBM TUSFTT NFBTVSFENFOL

BYJT

®

&6#$

QY

FMENFOU QBSBMMFMFE

'$7
4QFDJBM TUSBJO HBVHF
DVUUJOH BYJT
FMFNFOU HBVHF

Q

8JUI QPMZJINJEF MFBEXJSF DN

"GUFS DVUUJOH BOE SFMFBTJOH

8FME CFBE TUSBJO HBVHF GPS T
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| Strain Gauge Adhesives

CN CN-E CN-Y CN-R pP-2 RP-2
" Jé:) CMFFSBUJOH$VSJOH UFNQFSB
$PO+FOUT $%NQ?|§1{/‘IED ¢F@FNQFSLUVSF BOE UJNF ‘Hry’aé MJIGF
Single component Single Metal, Plastics - -.~ROOM temperature
CN Room-temperature-curirlg 2g x 5 Cyanoacrylate Composite A96~+120°¢ VHF a PLQ W K X Fﬁé’”@wﬁ- VVXUH
) Single component Single Concrete _ -~ Room temperature 40sec.~2 min.
EHE Room-temperature-curig 2g x 5 CrEnEEEy ik Mortar, Wood /80~+120°C WKXPE SUHVVXUH & months
) Single component Single Metal, Plastics _ -~ Room temperature 10~30sec|
CN-R | Room-temperature-curilg 2g x5 | CYanoacrylate oo ocite /B0~+120°C "\ | X PE SUHV VX U H 3 months
N Single component Single Metal, Plastics . ano~ | ROOom temperature 60 sec.~2 min.
ERaY Room-temperature-curing 2g x 5 CrEiEEy ik Composite /80~+80°C WKXPE SUHVVXUH r’rg months
Two-component
.1 A 250 * -~ ROoom temperature
P-2 Room-temperature-curing . Polyester Metal AB0~+180°C ~ _ | 6 months
Mixing ratio: 2-6% B: 3g* Pressure 50~300kPa 2~3 hrs.
Two-component
.1 A 25g * Concrete Room temperature
RP-2 Room-temperature-curing . + | Polyester 0~+180°C . _ L. 3 months
Mixing ratio: 2~4% B: 3g Mortar Pressure 50~300kPa 2~3 hrs.
Two-component A: 250 * Concrete
PS Room-temperature-curing B: 39 « | Polyester Mortar /80~+100°C Room temperature 2~3 hrs. 3 months
Mixing ratio: 2~4% - o9 Wood
Two-component
.1 A:25g * Metal Room temperature
NP-50B | Room-temperature-curing . . | Polyester 8 B0~+300°C ~ 6 months
Mixing ratio: 3~4% B: 3g Composite Pressure 50~300kPa 16 hrs.
Pre-curing at 130°C 1 hr.,
: Single component Single 25¢g _ - pressure 200~300kPa.
c1 Heat-curing * Phenol Metal /269~+200 (’Post-curing at 200°C 1 hr. 3 months
without pressure
Two-component . * Pressure at 50~300kPa.
EA-2A | Room-temperature-curirig g‘j igg + | Epoxy Eﬂgﬁl,ogicigcrete £69~+50°C| Room temperature 1 day, 3 months
Mixing ratio:  2:1 -9 P orat 50°C 2 hrs.
Two-component
.| A:10g x3 Metal ~ -~ Room temperature 1 day
EB-2 R(_)qm-terr_]p_eratu.re-curmgB: 39 x3 Epoxy Composite 760~+200°C Pressure 50~200kPa. 3 months
Mixing ratio: 10: 3
Two-component . .
A-2 Heat-curing o 229 " | Epoxy Bolt AB0~+100°C oo™ femperature REWE i
Mixing ratio: 10: 1 -9 '
NB: Shelf life For two-component adhesives, use the supplied mixing

Effective storing duration on condition that the adhesive
is properly kept in a cool, dry and dark place such as a
UHIULJHUDWRU a

Thumb pressure 100~300kPa
SDS : Safety Data Sheet

TML supplies SDS for all its strain gauge adhesives and
coatings. Contact your TML supplier for more information.

Mixjng vessles:
f& GR QRW VWRUH LQ D |L5’H|—ﬁHU

* : These contents are for outside Japan.

vessles.

7

Polyethylene make

5mm-diameter, 10mm depth

Tokyo Measuring Instruments Lab.



"EIFTIWET

PS NP-50B C-1 EA-2A EB-2 A-2

"QQMJDBUJPOT

Single component adhesive for strain gauges. The time required to bond the gauge is extremely short and handling is very easy. The 1
adhesion to plastic objects as well as metal.

OHDVXUHPHQW RI ODUJH VWUDLQ SRVW \LHOG PHDVXUHPHQW LV SRVVLEOH XQWL
1RWH 8VH SURWHFWLYH H\HZHDU ZKHQ XVLQJ WKLV DGKHVLYH

Single component adhesive featuring high viscosity for bonding strain gauges to porous materials such as concrete and mortar.
1RWH 8VH SURWHFWLYH H\HZHDU ZKHQ XVLQJ WKLV DGKHVLYH

Single component adhesive for accelerating cures in lower ambient temperature, or lower relative humidity.
1RWH 7KLV DGKHVLYH LV VROG RQO\ IRU D OLPLWHG WLPH IURP 2FWREHU WR WK
1RWH 8VH SURWHFWLYH H\HZHDU ZKHQ XVLQJ WKLV DGKHVLYH

6LQJOH FRPSRQHQW DGKHVLYH GHVLJQHG H[FOXVLYHO\ IRU XVH RQ SRVW \LHOG V
aging. Suitable when a large strain measurement is made after a few days or more of bonding the strain gauge.

OHDVXUHPHQW RI ODUJH VWUDLQ SRVW \LHOG PHDVXUHPHQW LV SRVVLEOH HYHQ v»
1RWH 8VH SURWHFWLYH H\HZHDU ZKHQ XVLQJ WKLV DGKHVLYH

Two-component room-temperature-curing polyester adhesive for bonding PF, P and F series strain gauges. Put the necessary
quantity of drug A in the supplied mixing vessel, then add drug B by drops to total 2~6% in weight of drug A. Use the mixed adhesive
within 10~20 minutes.

Two-component room-temperature-curing polyester adhesive for bonding PF and P series strain gauges. The mixing procedure is
the same as above for P-2 adhesive. Put the necessary quantity of drug A in the supplied mixing vessel, then add drug B by drops to
total 2~4% by weight of drug A. Use the mixed adhesive within 10~20 minutes.

Two-component room-temperature-curing polyester adhesive. Use as a surface precoating agent for bonding P and PF series gauges
WR FRQFUHWH DQG DOVR DV DQ DGKHVLYH IRU :)/0 VHULHYV JDXJHV 7KH VSHFLDO ¢(0OO]|
VKXWV Rf PRLVWXUH DQG JDV IURP LQVLGH RI WKH FRQFUHWH ,WV KLJK YLVFRVLW\ HQ

Two-component room-temperature-curing polyester adhesive for bonding QF, ZF and BF series strain gauges. Put the necessary
quantity of drug A into the supplied mixing vessel then add drug B by drops to total 3~4% by weight of drug A. Use the mixed
adhesive within 5~20 minutes.

Single-component heat-curing type adhesive. For use on strain gauges that are suited to heat curing. Enables reliable measurement
for long periods and in high temperature up to 200°C.

Two-component room-temperature-curing epoxy adhesive for bonding CF series strain gauges for use in temperature from cryogenic
A f& XS WR f&

7ZR FRPSRQHQW URRP WHPSHUDWXUH FXULQJ HSR[\ DGKHVLYH IRU ERQGLQJ VWUDLQ
Enables stable measurement for a long period of time.

Two-component heat-curing epoxy adhesive for bonding BTM strain gauges.

&

9 *NQPSUBOU

~In general, curing time of an adhesive called "room temperature curing type" is largely affected by environmental conditions
such as temperature and humidity. Referring to the curing conditions described in the supplied operation manual, it is
recommended to carry out a "test curing” on the site.

~$%$ WUDFH RI ZDWHU LQ WKH DLU LV UHTXLUHG WR FXUH WKH &1 DGKHVLYH F\DQRDFU\C
humidity rather than temperature.
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| Coating Materials

The type of coating required and the application
method differ depending on the environment in which
the strain gauge is used. In general, if one type of
coating is not sufficient, multiple coatings can be
combined to protect the strain gauges. At TML, the
coating applied directly to the surface of the strain
gauge is referred to as the first coating with
subsequent coating layers referred to sequentially as
the second coating, third coating, etc. Multi-layer
coatings offer better strain gauge protection.

Single layer coating with one type
of coating materials

0OXOWL OD\HU FRDW
types of coating materials

ZL

WK GLfHUH

.BUFSJB % T
Mlt_:rocrystalllne wax Light yellow 500g 0~+50°C Hot mel_tlng +100~+120°C
solid Hardening in room temperature
Chloroprene rubber . . Air-drying
based solvent thinned Light yellow 259 Aa 14 A half day in room temperature
Special rubber based . N Air-drying
solvent thinned White 259 A a f &A half day in room temperature
Special rubber based . Air-drying
solvent thinned bl 259 A a f &A half day in room temperature
. PP ZLGH [ PP WKLEN .
VEVE=Ne) = Butyl rubber White 5m long/roll Iﬁ\ a  f &Pressure sensitive
Butyl rubber Black PP ZLER [ B WK L g N f & Pressure sensitive
6m long/roll
White 100g . .
Silicone rubber A a f &ﬁl:]-;;yér;g in room temperature
Transparent 1009 y P
Silicone rubber Black 100g A a f gAir-drying
One day in room temperature

SDS : Safety Data Sheet

TML supplies SDS for all its strain gauge adhesives
Contact your TML supplier for more

and coatings.
information.

Coatings in special substances
For use in special substances such as acids,
alkalis and alcohols, contact TML or your local
representatives.

* : These contents are for outside Japan.
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Moisture- and water-proofing coating for laboratory
DQG ¢HOG UHTXLUHPHQWY ZKHU
LV QRW QHHGHG RU XVHG DV W
layer coating.

"QQMJDBUJPOT

7KH VROLG

n<as
cooled W-1 forms an adequate thlckness

lly applied repeatedly till the

LV SXW LQWR D KHDWLQJ DSSUDW

: PSOHWHO\ PHOWHG D
?'&P H E E'IE' CS; %ﬁpﬁﬁlg 9 Q-]abrush The W-1 cools down
tLFrns mto s s so a;‘% I |s usu

Moisture- and water-proofing coating for laboratory
DQG OHVV VHYHUH ¢HOG UHTXLU
protection is not needed.

A layer of N-1 is applied directly from the tube or with a brush over the area
to be coated. Curing time is about half a day in room temperature, but it
Hiep ¢-h s WiV cahHitibbisHsuPHHas Khie @ple&ide@ material, temperature, and so
on. If the coating layer is too thin, apply another layer to make an adequate
thickness.

Moisture-proofing coating from cryogenic to room
temperature for laboratory requirements. Does not
provide a high degree of mechanical protection.

A layer of K-1 is applied directly from the tube or with a brush over the area
to be coated. Curing time is about half a day in room temperature, but it
depends on conditions such as the specimen material, temperature, and so
on. If the coating layer is too thin, apply another layer to make an adequate
thickness.

Qil-resistant coating for laboratory and field
requirements. Does not provide a high degree of
mechanical protection.

A layer of UE-1 is applied directly from the tube or with a brush over the area
to be coated. Curing time is about half a day in room temperature, but it
depends on conditions such as the specimen material, temperature, and so
on. If the coating layer is too thin, apply another layer to make an adequate
thickness.

Moisture- and water-proofing coating for laboratory
DQG ¢HOG UHTXLUHPHQWY ZKHU
LV QRW QHHGHG RU XVHG DV W
layer coating. Offers excellent moisture and water
resistant characteristics and is very convenient for
use.

TFheFSB FaleDiQduEiD &n &pr&oviate FewgthRa@d applied over the area to be

KRODWN® FROHWVLYSOIIRRDWXQQY LY FRPSOHWHG E\ SUHVVL
D VSDWXOD RU \RXU ¢QJHU FRYHUHG ZLWK WKH VHSDU

under the leadwire prior to the overcoating.

Used as the second coating or later for multi-
layer coating. Offers excellent moisture and water
resistant characteristics. Very convenient for use.

The VM tape is cut in an appropriate length and applied over the area to be
FRDWHG ZLWK ¢QJHU SUHVVXUH
VWUDLQ JDXJH DV D ¢UVW FRDWLQJ

Suitable for laboratory requirements with high
temperature conditions where high degree of
mechanical protection is not needed.

The KE-348 is applied directly from the tube over the area to be coated.
Curing time is about half a day in room temperature, but it depends on
conditions such as temperature, humidity and so on.

Suitable for laboratory requirements with high
temperature conditions where high degree of
mechanical protection is not needed.

The TSE3976-B is applied directly from the tube over the area to be coated.
Curing time is about one day in room temperature, but it depends on
conditions such as temperature, humidity and so on.

9 *NQPSUBOU

The application of coating material has an effect on test results when repeated strain is applied in the test such as a
IDWLIJXH WHVW VWUDfQ OHYHO RI * 1
Give careful consideration before the test, and apply the coating carefully. Please contact us for further information

if necessary.

Tokyo Measuring Instruments Lab.
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| Gauge Protecter

9mm-dia. extension cab

Protector cover

e

Protector frame

Strain gauge bongded

1st overcoating layer with W-1

This rubber protector is designed to protect gauges which are bonded onto
metal surface from the environment for long-term measurement. The strain
gauge is packed inside together with the applied adhesive and overcoating
materials. The protector is also provided with a hole for cable intake. It
allows the entire area to be isolated from ambient conditions which may
affect reliable measurement, and enhances the coating performance.

2nd overcoating layer with SB tape
4QFDJGJDBUJPOT
Bl Frame: 100mm-dia. (InNerPP [ PP +HLJKW
&RYHU PP GLD [ PP 7KLFN
Operating temperatur i w80°C

9mm-dia. cable recommendable

Extension cable

$0"5%/(

| COATING TAPE for reinforcing bar

This tape is specially designed for use as a waterproof coating for stain gauges bonded onto reinforcing bars or other cylindrical surfaces. Coating is achieved by

VLPSO\ WDSLQJ LW RQWR WKH VXU EB WRP$DYHVRRD YL EKUTRYMHOWLRQRY BHRKHGKGHRU DSKEODADIKL R Q

Applicable | Qty. pel
reinforcing bar Pox

FLKB-2-1 N
D6 10 FLKB-2-11 D6 N 1
D10 10 FLKB-2-11 D10 N 1
D13 10 FLAB-3-11 D13 N 1
D16 10 FLAB-3-11 D16 N T
D19vp25 10 FLAB-3-11 D25 N 1
D29vD35 10 FLAB-3-11 D32 N T

Tape anchor

Sealing

Cable bed

ya—
pa—

Heat shrinkable tape

Coating tape Extension

leadwire

Strain gauge

Reinforcing bar

Tokyo Measuring Instruments Lab.

2SHUDWLQJ WHPSHUDWXUH A a



015*0/"-

=
. . . m
Connecting Terminals/Strain Gauge Clamp o
o
e}
D
. . (04
Connecting Terminals S
TML Connec_ting Term.inals provide convenient jundiiocopoiecs strain gauges to T series is made of a cubic plastic and two or threappi@sately 0.8mm diame
instrumentation leadwires. are fixed to the cube. TY is laminated with rubtsrdskeiable for large stra
measurement. TP-2 is a self-bonding terminal with. tWé vermade of a 0.03m
thick copper foil and a glass-epoxy insulation base ofl&pprosiek. TFY is
$VCJID TIBQF for large strain with laminated with rubber sheet approx. 0.8mm thick okesideeobdE series terminals = ©’
=z
for general purpose rubber backing $VCJID UZQF g o
TS-2 T-2 T-3 TYS-2 TY-2 TY-3 e Dimensions | Operating tem- Quantity D=
P PP SHUDWXUH $E&V E 5) @
7 LUH PHVIEUSUED 20w 90 100 S
Self-bonding type TYS-2 7.5x7.5x7 20 w90 100 -
1R DGKHVLYH U XLUHG (@]
7< UH P HIELREY 20 w90 80 T
. , O <
PJM TIBQF PIJM UZQF a
for general purpose : ; ; ~ ; @
& & we | P | R e
S =S = < ~K
ST TF-2SS TF-2S TF-2MS TF-2M TF-2SS 4.6x3.8%0.2 —196~+180 50
TF-2S 6%5.3x0.2 —196~+180 50
TF-2MS 8x7.2x0.2 —196~+180 50
TF-2M 10%9.2x0.2 —-196~+180 50
for large strain with rubber backing LRGZSS STEEFOE =A0=120 g0
6x5.3x0.8 —20~+120 50
@ @ TFY-2MS 8x7.2x0.8 —20~+120 50
TFY-2SS  TFY-2S  TFY-2MS  TFY-2M 10x9.2x0.8 _20~+120 50
High ith polvimi . i
igh temperature use with polyimide resin backing TPE2SS 163802 T106-+200 50
& £ @ 6x5.3x0.2 Z106-+200 50
TPF-2SS  TPF-2S TPF-2MS  TPF-2M TPF-2MS 8x7.2 x0.2 —196~+200 50
TPFH-2SS TPFH-2S TPFH-2MS 1 10%9.2x0.2 _196~+200 50
NB: TPEH ser h o ) o i backi TPFH-2SS 4.6x3.8x0.1 —269~+350 50
: series are heat-resistive connecting tettmpmjsnvide resin backing to
TPF. It allows high temperature measurement using QFgéfigesiand 6x5.3x0.1 —269~+350 S0
bonding repetition on the terminals. TPFH-2MS 8x7.2x0.1 —269~+350 50
| Strain Gauge Clamp
| Gauge Mate GMR-S/GMA-S | Pressing Jig PRESSEE PM-19
When bonding a strain gauge, a fixing pressure shouldtbetepphede until curing PRESSEE is a pressing jig capable of not only pressurizinggthgstbut also
is completed. This can be easily done using TML GaugehNt&i,gabige clamp checking adhesion status from the clear pressing pagt witheeuse of PRESSEE
device consisting of a coil spring and a permanent magaen Bpedsens of saves time to keep pressing the strain gauge with youhdirgerding work. In
different shapes, two types are available. Model ®M#aBspetimens, and model  addition, since the PRESSEE can apply a constantoptiesssirain gauge, bonding
GMR-S is for round specimens. Both can be used witipevatureecuring type quality is expected to be higher than a finger pressure.
bonding adhesives. Al siEt oel Gauge length of 6mm or less and backing
pp 9 dimension of 15mm-dia. or less
Type Application Applicable adhesi CN/CN-R/CN-Y, P-2, NP-50B, EA-2A, EB-2
GMR-S S5RXQG VSHFLPHQ XVH a PP G EBBIESSHEREes Magnetic method by permanent magnet
GMA-S )ODW VXUIDFH Rl PDJQHWLF ERG\ [NV RYF bW VX UIDFH RI PDJQHWLF ERG\ PP

N.B: Strain gauge clamp should be used in room temperature.

(.3 4
(." 4

Dimensions 29mm-diaApprox. 30mm height
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TML Strain measuring instruments

1NOdNASNLOC

£  TML Data logger series

8 y 'DWD ORJJHUV RI KLJK DFFXUDF\ DQG VWDELOLW\ GHYHORSHG WKURXJK PDQ\ \HDUV F
w « Highly accurate measurement in wide measurement range
< is achieved owing to the use of A/D converter with high
©) accuracy and resolution and auto-ranging function

= « TDS-630 with extremely high speed measurement
T capability and versatile functions

W « TDS-540 with excellent adaptability for various usage
P conditions

; « TDS-150 for on-site measurement of comparatively small
< scale

O « TC-32K of handheld design for simple measurement and
T checking

« Input is selectable arbitrarily among strain, voltage,
thermo-couple and PtRTD for each channel

« External switching boxes are available for each data
logger

Software TDS-7130V2 for TDS-630/TS-560/TDS-540/

TDS-150

« Data analysis using various calculation functions

« Visually appealing measurement possible using various
monitor graphs and numerical monitor displays

. Other graph data are easily overlaid and quick data
reduction is enabled

« Alarm setting possible for each measured value and
calculation result

Software TDS-700L for TS-560/TDS-540/TDS-150/

TC-32K

« Direct saving of measured data into Excel worksheet

« Simple and quick operation from measurement to data
processing possible utilizing Excel functions

c € « Number of measurement channels is 200 at the maximum
Data Logger TDS-630 TDS-54( E T-ZACCS5 TS-560 TDS-150c € TC-32|c €
Number of channels|of
Built-in Switching Box 30 ch. 30 ch. ) ) Lch.
Number of channels 1000 ch. 1000 ch. 1000 ch, 50 ch, 5ch
Compatible Switching BoXHW-50H/IHW-50G IHW-50G/ISW-50G IHW-50G/ISW-50G FSW-10/FSW-10L CSW-5B/CSW-5B-05
Number of channels 50 ch. 50 ch. 50 ch. 10 ch. 5 ch.
Scanning Time IHW-50H IHW-50G IHW-50G

0.1 s/1000 channels 0.4 s/1000 channelg 0.4 s/1000 channels 4 s/50 channels 0.4 s/5 channels
IHW-50G ISW-50G ISW-50G ’
0.4 s/1000 channelg 2 s/1000 channels 2 s/1000 channels
Interface LAN/USB/RS-232C USB/RS-232C
Strain Measurement
Resolution R Ostrairi RU “®sfrain
High resolution mode Bstiain 1 -
Depending on measured value Depending on measured value
Measuring Range 640000 1strain 300000x18strain
High resolution mode 64000.0x1%train -
DC Voltage Measurement
Resolution
V1/100 range RU P9 RU P9
V1/1 range RU 9 RU 9
Depending on measured value Depending on measured value
Measuring Range
V1/100 range 64V 30V
V1/1 range 640 mV 300mv
Applicable thermocouple T,K J,B, S, R, E,N
Applicable Pt-RTD Pt 100 3-wire
AC 100~240 V 50/60 Hz DC 9~18 V
Power supply AC 100~240 V 50/60 Hz Built-in battery D battery 4pcs. AA battery 4pcs.

. TDS-7130v2 -

Applicable Software . ‘ TDS-700L

03 Tokyo Measuring Instruments Lab.



Multi-Channel dynamic data acquisition system with DS-50A
y A low cost measurement system mainly targeted on strain gauges

« 50 measurement channels for one set of DS-50A

« Simultaneous sampling of 1 millisecond possible when one set is used

« ' LUHFW FRQQHFWLRQ RI RU VWUDLQ J

« Numerical, statistical and trigonometric calculation and rectangular
rosette analysis

« Peak values of up to 20 points are displayed in the spectral chart

« Magnitude and direction of the force obtained by rectangular rosette
analysis are displayed as a vector

« Cutting out, thinning and combining of the data are possible for
processing after the measurement

« Overlapping of T-Y, X-Y and spectral chart on other data is possible

4USBJO NFBTVSJOH
JOTUSVNFOUT

Number of channels Maximum 50 channels
Strain, Voltage and Thermocouple units can be Iflixec
channels / 1 unit

Synchronization OD[LPXP VHWYV FKDQQHOV

Sampling speed a PV 6HWWDEOH E\ PV
1 ms is added to sampling speed per additional connection

Interface /$1 %$6( 7;
Strain unit

Gauge resistance | 4XDUWHU EULGJH ZLUH
+DOI EULGJH a )XOO EULGJH

Frequency responseDC-100Hz
Voltage unit
Input format 6LQJOH HQG XQEDODQFHG
Measuring range | +20V

Frequency responseDC-100Hz

Thermocouple unit
Measuring range T:-250~ +400°C K:-210 ~ +1370°C J:-200~ +1200°C
Frequency responseDC~10Hz

Small Multi-channel Data Acquisition System

Multi-Recorder TMR-300 Series
Number of channels - 80 Multi-recorder TI_VIR-300_Series is a compact mu_Iti-channeI _data acquisition system
Sampling speed : ' that can combine various measu_rement _unlts a_ccordlng to the purpose _of
Max 100kHz measurement. Due to its compact size and light weight, the system can be easily
Recording media : installed not only on existing structures such as machines and bridges in which the
SD card installation space is restricted, but also on moving bodies such as automobiles,
OD[ *% aircrafts and ships.
Interface : LAN, USB Measurement units for inputting sensors are available in several types for strain
gauges, strain gauge type transducers, DC voltage or thermocouples. Control unit is
XVHG IRU FRQWUROOLQJ PHDVXUHPHQW XQLWYV PHDVXIL
communicating with a computer. The control unit and the measurement units can be
connected together and placed in a small space, or each measurement unit can be
installed in the vicinity of the sensors to be inputted.

Display Unit TMR-381 Control unit TMR-311 Strain Full Bridge Unit TMR-321 Strain 1G2G4G unit TMR-322

C€ C€ Ce

CEY Y Y

Measuring units

a4 &Aaaaaaéai

Carrier type strain unit TMR-323 Voltage Input Unit TMR-331 Thermocouple / Voltage Unit TMR-332Voltage Output unit TMR-341

LIL ) L

Distribution unit TMR-371 Digital /O unit TMR-353 Synchronization unit TMR-372
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