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INTRODUCTION

This catalog presents the full range of TML standard strain gauges and associated products,
including bonding adhesives and coating materials,
manufactured by Tokyo Sokki Kenkyujo Co., Ltd.
It also describes how to find specific strain gauges, introduces typical applications,
and defines the most commonly used technical terms.

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

PRICES

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

HANDLING STRAIN GAUGES

1. The technical data supplied herein do not reflect the influence of
the lead wire. The data must be corrected in accordance with the
effect caused by the lead wire.

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

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

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. After unpacking the strain gauge, store it in a dry place.

HANDLING BONDING ADHESIVES AND COATING MATERIALS

1. Read the operation manual carefully before using bonding
adhesives and coating materials.

2. After using an adhesive, wipe all remaining adhesive off of the
container and nozzle with a cloth, and replace the cap.

3. After using an adhesive, put the container back in the package and
store it in a cool, dark place away from direct flames.

4. If an adhesive contacts skin or clothing, wash well with soap and
water.

If you have any questions about this catalog, please contact TML or your local representatives.

<>

Tokyo Sokki Kenkyujo Co., Ltd.

www.tml.jp/e

8-2, Minami-Ohi 6-Chome, Shinagawa-Ku, Tokyo 140-8560, Japan
Tel:Tokyo 03-3763-5611 Fax:Tokyo 03-3763-5713

E-mail: sales@tml.jp

Your local representatives:

SUNSTAR

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com



TML STRAIN GAUGES

TML Strain Gauges are widely used for physical force measurements in mechanical,
marine, aircraft and civil engineering as well as the fields of architecture,

automobiles, and medical science.

Strain is measured to determine the degree and behaviour of forces such as stress or load.
Strain gauges are easy to use and offer a high degree of accuracy and stability.

They generally have a simple construction consisting

of a fine electric resistance wire or photo-etched metallic resistance foil,

together with an electrical insulation base and a set of gauge leads.

Weldable strain gauges are made by encapsulating the sensing element

into a metal tube for use in harsh environments.

Backed by our long experience and advanced technology,

TML products are the world's most widely used strain gauges for engineering applications.

Table of contents

GENERAL DESCRIPTION
TECEHNIC AIRTE RN ST e —— 4

POLYESTER FOIL STRAIN GAUGE SERIES "PF" ---:v-evosveevvsasenenes 48
LEADWIRE-INTEGRATED SERIES "PF" --+eeoeveeeveeeseresseeaueesieeennns 49

STRAIN GAUGES ANALYSIS c-veeeeeseereeerimemeniniiietainiiiesniietenaiieeens 5 METAL BACKING STRAIN GAUGE SERIES "FLM/WFLM" ------ 49
STRAIN GAUGE BRIDGE  +++eervveeeesrsreeesimeresmniietenniiiesntetessnnanenas 6 MOLD STRAIN GAUGE SERIES "PM" AND "PMFE" «+-cccoeeeeesuueecn 50
TML ORIGINAL STRAIN MEASUREMENT -+-++-+eveveveveuenenennes s
“ FD000000000000003000000TATA000ATI0 51
TML STRAIN GAUGE CODING SYSTEM +--veevveeveereeereesreniueenes 9~10 ASPHALT MOLD STRAIN GAUGE “PMFLS
STRAIN GAUGE SELECTION PAVEMENT SURFACE STRAIN GAUGE “SSM-360” = 51
1) Measulring PUIPOSE #+#+#+sssesssesssssssssssssssststessiss sttt 112 COMPOSITE STRAIN GAUGE "UBE" AND "BE" v-rsseeeeeeseeeeees 52
2) Ope.ra“ona| temperature.s T Low ELASTIC STRAIN GAUGE SERIES "GF" .............................. 53
3) Strain Gauge Characteristics <« «-esserererreeeenemimieeiiiiiiiiiiin, 13~14 Leadwire-integrated GF series
P CKAGEIDESIGN AT O N uSa S ———— 15~16 LOW ELASTIC STRAIN GAUGE SERIES "LF" «:occoceceeeseceseneecnee: 54
GAUGE PACKAGE WOOD LONG TERM USE STRAIN GAUGE SERIES "PFLW/PLW" --------- 54
TML STRAIN GAUGE TEST DATA MAGNETIC FIELD STRAIN GAUGE SERIES "MF"
PRIMARY INSTALLATION --veeeeeeerreesrurasereiieentieenieeeiieenneeene s 17 POST-YIELD STRAIN GAUGE SERIES "YEF" .-
HE A D IWIR E S I S ——— 18  Leadwire-integrated YEF series
STRAIN GAUGE EXTENSION LEADWIRES :---:+coceeeeeeeesneeens 19~20 POST-_YII_ELD STRAIN G'A.UGE SERIES "YF" AND "YUF" ....ccc.... 57
STRAIN GAUGE APPLICATION Leadwire-integrated YF series
WITH BONDABLE STRAIN GAUGE :++cccccceeterenrunseeireneiniereeiueemunnnennnees 21 BOLT STRAIN GAUGE SERIES "BTM"
M | rf ....................................................................................
etal suriace 21 BOLT AXIAL FORCE MEASUREMENT WRENCH “BTMP” - 59
COnCrete SUrfaCe .............................................................................. 22
WITH WELDABLE STRAIN GAUGE SERIES "AW"  «ereeeereereerunrereasenns 22 ONE-SIDE STRAIN GAUGE SERIES "DD" -:--oceceeeeeneeenneeneinnnn 60
TML STRAIN METERS CRACK DETECTION GAUGE SERIES "FAC" ---ceeeerereeeiinnieiinns 60
Static and Dynamic Strain STRESS GAUGE SER'ES "SF" ...................................................... 60
Static strainmeter/ Dynamic Strainmeter TRANSDUCER-SPECIFIC STRAIN GAUGES ---- 61~62
Multi-Recorder TMR-200 TEMPERATURE GAUGE SERIES "TF" ..ottt 63
FOIL STRAIN GAUGE SERIES "F" ---ccceveeteremiiinmiiiniiiiiiniiiany 25~30 TEMPERATURE SENSOR  --ccoeiiiiiiiiiiiiiicciecc e 63
LEADWIRE-INTEGRATED SERIES "F" -+occcceevremmmmmniiiininennens 31~33 Platinum RTD Thermocouple
WATERPROOF STRAIN GAUGE SERIES "WF" -+ceeceeeeermemmmuiinnns 34 CONNECT|NG TERM'NALS ............................................................ 64
TEMPERATURE-INTEGRATED SERIES "FLA-T" w--eeeereeessueasees 35 STRAIN GAUGE ADHESIVES «+-veeoreeersreessersssesnuensesnnnneannns
FOIL STRAIN GAUGE SERIES "UF" ---ceoeeeeeereemmemmmmniinneinennens 36~37 COATlNG MATER'ALS ............................................................
LEADWIRE-INTEGRATED SERIES "UF" -+eeoveeeveereersemiueineenreeneennns SO G AU GE IR R O E GO R

HIGH TEMPERATURE STRAIN GAUGE SERIES "QF"
Leadwire-integrated QF series

HIGH TEMPERATURE STRAIN GAUGE SERIES "ZF" «---cceooveeeeeee 41
Leadwire-integrated ZF series

CRYOGENIC TEMPERATURE STRAIN GAUGE SERIES "CF"------ 42
Leadwire-integrated CF series

WIDE RANGE TEMPERATURE STRAIN GAUGE -++++++----v-evvovveeeeses 42
HIGH TEMPERATURE WELDABLE STRAIN GAUGE "AW"-------+-- 43~46
POLYESTER WIRE STRAIN GAUGE SERIES "P" ------vvovovveeoeereses 47

Leadwire-integrated P series

COATING TAPE FOR REINFORCING BAR

RELAY CABLES for gauges with leadwires -«----:---oooeeeeeeeeeeeiennns 70
STRAIN CHECKER “FGMH-1B”  +soeoreeeeeeeresrrmmnmmnninniii, 70
STRAIN GAUGE CLAMP - GAUGE MATE A AND R ----eeeeeeeeeeneeens 70
STRAIN TRANSDUGCER "KM™ ----vceeeeeeeesemnmmmmunenieieeeenennanneane 71~74
MINIATURE STRAIN GAUGE APPLICATIONS:-----cceeeeeeeneeee 75~76
STRAIN GAUGE INSTALLATION TOOL KIT "KIT-51" «:-oeeeceeeeeeeees 77

TML STRAIN GAUGE USERS' GUIDE
TML STRAIN GAUGE PEROFRMANCE CHARACTERISTICS

SUNSTAR

http://www.sensor-i CT%’%YT(E)L S(gféksﬁ%ééﬁ II(:AX :(b755-83376182 E-MAIL:szss20@163.com

yujo



Developing Strin Eiﬁﬂ and Instruments _
GENERAL DESCRIPTIO

STRAIN GAUGE PRINCIPLES

. strain measured
. Gauge resistance
. Resistance change due to

strain
. Gauge Factor as shown on
package

What is STRAIN
STRAIN GAUGE CONFIGURATION

& . strain
L : Original length of material
AL ¢ Increment due to force P

Example) when a material of 100mm length deforms by
0.1lmm length, it generates strain as follows.

What is STRAIN GAUGE SELECTING STRAIN GAUGES
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Developing Strain Gauges and Instruments - i i i

TECHNICAL TERMS

GAUGE LENGTH

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

GAUGE RESISTANCE

Gauge resistance in ohms (Q) expresses electrical resistance
under free conditions at room temperature, unbonded as supplied.

GAUGE FACTOR

The amount shown in the following equation is called the gauge
factor. In this equation, e indicates the strain generated due to
uniaxial stress in the direction of the strain gauge axis. 4R/R
shows the ratio of resistance change due to strain e. This is
generally indicated by specifying the Poissson's ratio of the test
specimen used.

, where K : Gauge Factor
K=4 R/R & * Mechanical strain
P R ! Gauge Resistance
AR : Resistance variation

TRANSVERSE SENSITIVITY (Kt)

The gauge also exhibits sensitivity in the direction perpendicular to
the axial diretion. The amount shown in the following equation
due to the uniaxial strain ( e t) in the direction perpendicular to the

FATIGUE LIFE

When strain is repeatedly applied to the gauge, it causes increased
resistance under zero strain, peeling-off of the gauge, or disconnection,
resulting in failure. The number of repeated cycles that the gauge can
endure is called its fatigue life. It is generally indicated by the repetition
number under the specified conditions of strain amount and repetition
speed as apparent strain drifts to 100X10-* strain from the beginning.
The fatigue life of TML gauges depends mainlly on the properties of the
backing material and adhesive used. This varies somewhat with the
size and configuration of the grid. In general, larger gauges exhibit
better fatigue performance. It is advisable to use foil gauges where
maximum resistance to fatigue is required.

STRAIN GAUGE SHAPE

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

Qty. of elements 1 2 2

Gauge =
pattern |:|

gauge axis, and the resistance variation generated thereby, is Nomenclature| Single element | 2-element Cross | 2-element Cross
called transverse sensitivity (Kt). Grid layout — Stacked type Plane type
K.= 4R/R 4100 »where K : Transverse sensitivity Qty.of lemens 8 8 5
£t & ¢ . uniaxial strain [
10RED
TEMPERATURE COMPENSATION RANGE | pattern I

This refers to a temperature range in which the thermal output of a
self-temperature compensated gauge conforms to the
requirement. Compensation is accurate within approximately =
1.8X10-¢ strain/C. For greater accuracy, corrections can be
made using the curves for apparent strain vs. temeprature which
are supplied with each package of gauge.

SELF-TEMPERATURE COMPENSATED GAUGES

The ambient temperature change may cause a variation of strain
gauge resistance. The amount of variation is subject to the
thermal expansion of both the strain gauge material and the
specimen, together with the thermal coefficient of resistance of the
gauge material. Self-temprature compensated gauges are
commonly used to minimize the gauge thermal output when
bonded to test specimens having a specific linear thermal
expansion coefficient in the specified temeprature range. The
following graph shows an example of thermal output.
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Temperature (C)

OPERATIONAL TEMPERATURE RANGE

The temperature range listed in the Normal column of the selection
is for stable static measurement. The Short-Term or Special
column indicates the range for dynamic measurement, short term
measurement or measurement without temperature change.

STRAIN LIMIT

The strain limit or allowable elongation percent depends on the
properties of the wire, foil material, backing, and adhesive used. In
general, the strain limit for a gauge with a short gauge length is slightly
lower than that for one with a longer gauge length in the same series.

SUNSTAR

Nomenclature | 3-element Rosette | 3-element Rosette | 5-element Single-axis
Grid layout

'GAUGE LENGTH SELECTION

Different gauge length should be selected depending on the
specimen. Gauges with short gauge lengths are used to measure
localized strain, while gauges with long lengths can be used to
measure averaged stress over a larger area. For a heterogeneous
material, a gauge length is required that can average out the
irregular stresses in the material. For example, because concrete
is composed of cement and an aggregate (gravel or sand, etc.),
the length of the gauge used is three times the diameter of the
gravel pieces so as to give an averaged evaluation of the concrete.

Stacked type Plane type

Gauge length Gauge applications

0.2~1 mm For stress concentration measurement

2~6 mm For metal and general use

10~20 mm For mortar, wood, FRP, etc.

30~120 mm

FREQUENCY RESPONSE

The frequency response of a strain gauge is determined by the gauge
length and the longitudinal elastic wave speed of the test specimen.

Gauge length (mm)| 0.2 1 3 5 10 | 30 | 60
[kHz]| 660 | 530|360 |270|170| — -
120| 50 | 20

Strain gauges with the same gauge length are also available in a

narrower width (FLK-type). Select narrow strain gauges for thin

specimens such as cylindrical pipes, etc.
)

For concrete

Steel

Concrete [kHz]| — - - -

F L A type

F LK type
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Developing Strain es and Instruments

STRAIN GAUGES ANALYSIS

. strain measured

. Gauge resistance

. Resistance change due to
strain

. Gauge Factor as shown on
package

Emzx=%[81+ e2+V2 ((e1— 697+ (g2— 9] |

& min = %[£1+ e2=V21(e1—e92+(e2—e 7] |

Ymax=+2 [(e1—e3)2+(g2—£3)?]

. Voltage output
_ RiRs—R:Rs . Exciting voltage
=———_~> _F 2¢e3— +
(Ri+R2)(Rs+Ro) Gauge resistance = 7; tan-! | 2es= (a1t e2) |

. . g1—¢€2
Fixed resistance

AR
4R+2A4R

When 4R (R, 0 max=

Ade =

((&max+ VEmin)
1-v?
AR E E. ci1t+e:2 1
Ae=R g2k = Eerez,
¢TUR 4 2y Ty

V2 {(e1—e32+(e2—¢2)?] )

(&mint VEmax )

g1t ex 1

1-v 1+ v V2{(e1—es)?+(e2— )2t )

T2y

E - —
—m«ﬂ{(ﬁl—sx) +(e2—¢3)?]

The above rosette analysis equations are based on the 3-
element strain gauge shown in the diagram. When the order
of the axis numbers is different or when the gauge is not a
90° rosette gauge, different equations must be used. Check
the axis numbers of the applicable strain gauge before
performing rosette analysis calculations.
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Developing Strain Gauges and Instruments

STRAIN GAUGE BRIDGE

Strain gauge connections and bridge circuits
Connection diagram varies according to strainmeter type.

Measuring mode Bridge circuit On switching box On bridge box Bridge output

Quarter bridge

— =

:Output voltage
-Output voltage due
4ae "to strain

g, :Output voltage before
‘strain generation

Ro -Resistance before
strain generation

-Resistance change
4R ‘due to strain

Ry R4 € Strain
K :Gauge Factor
e=ey+de

E :Exciting voltage
e

Izls]

3]

[l

Quarter bridge with 3-wire
system

=

ok

sl

i \%@ﬁ - E;ER
de=—7-Ke

Quarter bridge with double

h Ry=Ry+ 4R
gauge and 3-wire system
eliminating bending strain Ro=Rgy+ 4R
M R = 2R,
|l| I ll |l| |l|
0 o b b & _E
=== de=—7-Ke

R1 = R2= R3= R4= R0+ 4R

R = RO
=E
de a Ke
Half bridge with 1-active and
1-dummy gauges
Lmmy gauges. . Ry=Ro+ 4R
=
=E
Half bridge with 2-active gauges
eliminating tensile strain Ry=Ro+ 4R
R,= Ry~ 4R
R =Ry
_E
de= 5 Ke
Ry =R;=Rg* 4R
R, =R,=Rg-v * 4R
se=E0 *+1) o

2

v : Poisson’s ratio

R1 = R3= R0+ 4R
R2= R4= Ro“AR

de= EKe

Output voltage due to strain is based on the condition that output voltage before strain generation(e,) is zero.

SUNSTAR http://www.sensor-i c.l.%)igyT‘E’L S(g féksﬁ%éﬁﬁ I(FQ( U Oi7(5,5—83376182 E-MAIL:szss20@163.com



Developing Strln Eﬁﬂ and Instruments
TML ORIGINAL STRAIN MEASUREMENT

1-GAUGE 4-WIRE STRAIN MEASUREMENT METHOD

FEATURES (Superiority to 3-wire quarter bridge method)

3-wire quarter

Cable extension wnth one-touch connection
by modular plug

4-wire palleled leadwire attached
Applicable leadwire : 0.08mm? poly-propyrene with modular plug
Temperature range —20~-+100C

FLA-2-11- _LQM

SUNSTAR http://www.sensor—icl.acﬂ/y TgLs 87&%%3?%1'8‘9'(@%?@5—83376182 E-MAIL:szss20@163.com




Rectangular 3-element, 45° stacked rosette gauge

Applicable leadwire : 0.08mm? poly-propyrene with modular plug
Temperature range —20~+100C

Red stripe

L=

FRA-2-11-_ LHM

Red stripe

Blue stripe

FRA-2-11-_ LQM

Black stripe

With TML data logger model TDS-530, 1-gauge 4-wire method is completed by merely connecting the modular plug
to its built-in switching box and with TDS-602/TDS-303 data loggers to the exclusive external switching boxes.
(Wiring-saved rosette gauges needs external switching box model SSW-13R regardless of the data loggers.) If
TML high speed digital dynamic strainmeter model DRC-3410 is used, dynamic 1-gauge 4-wire strain

measurement becomes possible.

B 1-Gauge 4-Wire strain measurement system

1-Gauge 4-Wire system strain gauge

F:_-_—'?-——__

3-element rosette strain gauge
[3-Gauge 6-Wire system strain gauge]

Modular-plug integrated leadwires

Most of our strain gauges can be supplied
with any lengths of leadwires with modular
plug (RJ12). This makes wiring efficiently,
prevents wiring mistake and reduces cost
due to repeated use of the same leadwires.

No contact resistance
1-gauge 4-wire strain measurement need
not take contact resistance into account.
Using commercial interconnection
adapter, leadwire extension can be

easily done.

SUNSTAR

i
‘/

Static Strain Measurement |

Data Logger

TDS-630
TDS-530
TDS-303

Switching Box
IHW-50G/ISW-50G
SSW-50G
SSW-10F/SSW-13R

For wiring-saved
rosette gauges, confirm compatlble
model of switching box.

| Dynamic Strain Measurement |
High Speed Digital Strainmeter

http://www.sensor—icl.cgr(/yTgL's 7&5[(83%é%% IEY 0.735 -83376182 E-MAIL:szss20@163.com



Developing Strain

TML STRAIN GAUGE CODING SYSTEM

FLM /WFLM
MF

PM / PMF
YEF/YF/YUF
PMFLS / SSM
LF

PFLW / PLW
GF

UBF/BF
CEF

CF

QF / ZF

SFA

AW

BTM

BTMP

SUNSTAR

es and Instruments

Gauge length in mm

Gauge series Pattern configuration(*1)

L/LA/LK/LX/LG/BX/BY
C/CA/LC/CS/CB

Single
2-element
3-element
5-element Single
5-element Cross
Torque

45" Single

General purpose
Stress concentration use
Chain gauge CCFXX, R/LR/RA/RAS/RS
CCFYX XV/YV/BXV/BYV

General purpose cv

Waterproof construction CT

Polyester foil gauge LT

Polyester wire gauge

Metal-backing strain gauge

Magnetic field use

Polyester mold strain gauge

Post-yield foil gauge

For asphalt use

Low elastic modulus

For wood long term use

For plastic material use

For composite material use

Wide range temperature use

Cryogenic temperature use

High temperautre use

Stress measurement

Weldable capsulated gauge

Bolt axial strain measurement

Bolt axial force measurement

One-side gauge

Crack detection

Temperature measurement

Gauge resistance in Q
(standard 120 Q not presented)

Functions(*2) | Applicabe gauge
Right 45

for shearing strain

measurement

Thermocouple Temperature-
type integrated

http://www.sensor—icl.acﬂ/y I;Ls 87&52%3?%1'8‘9'(@%?@5—83376182 E-MAIL:szss20@163.com




Compensation material ppm/C (*3)

3 Composite material

Ceramic (SisNs)
CFRP

5 Composite material

Ceramic (SiC)
CFRP

8 Composite material

Glass
Titanium

Titanium alloy (Ti-6Al-4V)
11 Mild steel (ferritic)

Mild steel (0.1-0.2C)
Hard steel (0.4-0.5C)
Cast iron
Hastelloy-276

Inconel 600

Inconel 750

Monel

SUS 630 (17-4PH)
SUS 631 (17-7PH)
Concrete

2.6~3.3
3 ~5

4.6
3 ~5

7.9
8.9
8.8

11.8
11.2
10.5
11.2
13.3
12.1
13.5
10.8
10.6
7~13

17 _Stainless steel/Copper alloy

SUS 304
SUS 310
SUS 316
SUS 321
Copper
Beryllium copper
Brass
Bronze
Constantan

23 Aluminium
Aluminium
Aluminium 2024-T4
Lead and its alloy
Gypsum
Polyimide

28 Magnesium alloy

50 Plastics
Epoxy

70 Plastics
Acrylics
ABS
Polyacetal (POM)
Polycarbonate (PC)
Polystyrene (PS)

Color code of gauge base for
different test specimen

Lead wires pre-attached

Paralleled polyimide lead wire of 2cm long
Paralleled polyimide lead wire of 5cm long
Paralleled vinyl lead wire of 1m long

16.2
15.8
16.0
16.7
16.7
16.6
16.7
17.0
14.9

Paralleled vinyl lead wire of 3m long
Paralleled vinyl lead wire of 5m long
3-wire paralleled vinyl lead wire of 3m long
3-wire paralleled vinyl lead wire of 5m long

23.4
23.0
29.0
25.0
20~30
27.0

45~65
70

74
80

SUNSTAR http://wm. sensor-icecon/  TEL :e07p5r8335489 EAX: 0755-83376182 E-MAIL:s255200163. Com
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Developing Strgin Eiaﬂes and Instruments _
TML STRAIN GAUGES SELECTION

Room (—20~+4807C) F/PF CN/P-2/EB-2 | W-1/N-1/SB tape Vinyl/Enamel

High temperature ) i )

(—20~+200C) C-1/NP-50 KE-348 FEP(6F)/PTFE(4F)
High temperature . PTFE(4F)
(—196~+300C) Spot welding Contact TML M1 cable

General purpose

High temperature

(—196~-+800C) Spot welding Contact TML Ml cable

Cryogenic temperature

(—269~480C) EA-2A/C-1 FEP(6F)/PTFE(4F)

CN/C-1/NP-50 | Bond 1521B Vinyl/Cross-linked-

Long-term Room (~20~+80C) Spotwelding | W-1/SBtape | viny/PTFE(4F)

| Residual stress  |Room (—20~+80C)| FRS/FRAS | CN/P-2/EB2 | W-1/SB tape

High temperature

(201200°C) NP-50/C-1

Shearing strain

Room (—10~+4807C) BTM
Room (0~+60C) | BTMP-10A

Bolt axis

Twisted vinyl
Shielded vinyl

Magpnetic field Room (—20~+807C) CN/CN-E/RP-2| W-1/SB tape

Surface strain Room (—20~+80C) SSM RP-2/PS * sk K ok Vinyl
Inner strain Room (—20~+4607C) PMFLS Embedment k% sk ok Chloroprene

High temperature ) 3 ) :
General purpose (—20~+200C) CN/NP-50 W-1/KE-348

Generalpurpose |Room (—20~+80C)) _ LF___ | CNE | W1 | vy

—20~+200C | TF__ |CN/G-/NP-50| W-1/SB tape

11 SUNSTAR http://www.sensor—icl. 8cu/y TgLs 87&52%3?%1%9'(@ u ?3,55—83376182 E-MAIL:szss20@163.com



Strain Gauges Coating Materials

Extension lead sheathed material
Bonding adhesives ‘

NB: * marked PTFE(4F) is available up
to 300°C for short term of period.

SUNSTAR http://wm. sensor-icecon/  TEL :e07p5r8335489 EAX: 0755-83376182 E-MAIL:s255200163. Com
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Developing Strain es and Instruments

TML STRAIN GAUGES SELECTION

F CN/P-2/ 5%

Leadwire- Metal, Glass, Ceramic 8,11,17,23 | —20~+80 | +10~+80 | £g’s Epoxy Cu-Ni (50000)

integrated F

Temperature- . . . g Epoxy Cu-Ni 3%(30000)
Metal, Glass, Ceramics 11,17,23 +30~-+80 | +10~+80 | CN/P-2 Polyimide Ni-Cr 19%(10000)

QF (High . 0 - CN/NP-50 o N 3%
temperature) Metal, Ceramics 20~+200 | +10~-+100 Polyimide Cu-Ni (30000)

. oRO oA CN/EA-2A Special | 1%
Metal, Ceramics 11,17,23 269~+180 | —196~+180 Epoxy alioy (10000)

CF (Cryogenic
temperature)

AWM | Metal 11,12.7,23 | —196~-+300| Room~~+300 VSVZf’c}i'ng pusaos asﬁffial 21%000)
sk k| —196~-800| k% % \?Vre’?(}i'ng Inconel aslrlze;ial 210/6’000)

Adustable | 196~ +6%0) Room~-+600 32?5;% pusazt aS“FI’;;ia' ?ég?))

108,127 | —196~-+800 Room~+800| oP°L | Inconel | SPedl | T

11 —196~+300) +10~+300 | SPOC | susaos | Spec ?5'3;/%)

11 —20~+100 | +10~+300 | 2O | susaoa | SPec ?5-3%)

R e B CYTR TR T O (e MO

YUF .
YE Large strain | Metal elongation %kkx | —20~+80 | xkkx | CNONY | Specl CuNi
YEF plastics
STP-10A | Botaril force —to~+a0
FAC Metal, Concrete #%%% | —20~+80 | **%% | CN/RP-2 | Epoxy Cu-Ni Kok ok
Crack gauge !
Transducer- o CN/NP-50 | Epoxy, Pol Cu-N,
20~+200 e

20~30%
15~20%
10~15%
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Fatigue life at

room temperature SRR R
The F series employs specially controlled alloy foils which are 0.003 to 0.007mm thick. The grid is precision etched by the most advanced
1X10s8 processes available, and employs an extremely thin epoxy backing. Leadwire integrated F series has a pre-attached vinyl leadwire to F 25
series. 2 wire and 3 wire parallel are available.
This gauge eliminates the need for a moistureproof coating, which is sometimes troublesome in field test. The gauge has a vinyl leadwire
1X108 and the entire gauge and leadwire junction have been fully overcoated with a transparent and flexible epoxy resin. Perfect waterproofing 34
can be achieved by merely bonding the gauge with CN or P-2 bonding adhesive.
1X106 This gauge includes temperature sensor to measure both strain and temperature simultaneously. The FLA-T identical to the F series has 35
T thermocouple.
The operational temperature range of this general-purpose gauge series extends to 150°C. The gauges are temperature compensated for
1X108 mild steel, strainless steel and aluminium. The gauge backing is colour-coded according to the temperature compensated material type in 36
the same method as for the F.  The gauge with a pre-attached vinyl leadwire is available.
1X106 The QF series have a polyimide carrier backing for excellent performance at high temperature of 200°C. It offers a small gauge length of 39
0.2 or 0.4mm, for use as a stress concentration measurement gauge or shear stress measurement gauge.
1X106 The ZF series have a polyimide carrier backing for excellent performance at high temperature of 300°C. Owing to the use of Ni-Cr alloy 4
and special grid design for the strain sensing element, creep characteristics in high temperature have been much improved.
1X106 This epoxy-backed foil gauge is designed for measuring under cryogenic conditions and offers single element, rectangular 2-element, and 42
rectangular 3-element with 350 Q. The specially heat treated sensing foil shows very small zero shift under cryogenic temperature.
O1X106 The CEF series have a polyimide-amide carrier backing for wide use in temperature range from cryogenic condition up to 200°C and 42
configuration of single element.
O1X106 The AWM is a spot-weldable strain gauge with Quarter bridge with 3-wire system. As the element is hermetically sealed, the gauge 44
withstand upto 300°C and in harsh environment for strain measurement.
O1X106 The AWMD is a spot-weldable strain gauge withstand upto 800°C for only dynamic strain measurement. It has a standard high-pass filter 44
with full bridge configuration to eliminate unexpected low frequency influence.
O1X108 The AWH is a spot-weldable strain gauge withstand upto 600°C for static measurement or upto 650C for dynamic measurement. 45
The backing material is available in Inconel 600 or SUS321 which should be selected according to the test specimen.
O1X106 The AWHU is a spot-weldable strain gauge withstand upto 800°C for both static and dynamic measurement. Although it has a half bridge 45
configuration, the measurement is made by full bridge using the supplied temperature compensation circuit board.
O1X108 The AW-6 with quarter bridge with 3-wire system is suited for strain measurement in high temperature upto 300°C for measurement of 46
specimen to which adhesive is not applicable or for long term measurement.
O1X106 The AWC-8B is fully encapsulated in a stainelss steel tube with quarter bridge with 3-wire system. It enables a long term strain 46
measurement in harsh environment.
O1X105 This gauge is a standard wire strain gauge with a transparent plastic backing impregnated with a polyester resin. It offers several 47
remarkable features such as excellent electrical insulation, easy and accurate installation, and quick setting for concrete specimen.
1%106 This is a foil strain gauge with the same transparent plastic backing as that of the P series gauges. Electrical insulation is excellent, and 48
installation is very easy. It is especially recommended for mortar measurement.
O1X105 This gauge is designed for strain measurement on concrete surfaces. It has a thin stainless steel backing which prevents the penetration 49
of moisture from the reverse side. The WFLM gauge has moisutreproofing overcoating in addition to stainless steel backing.
* %ok % This gauge has been specially designed for measuring interior strain in concrete, mortar under a loading test. The PM is sealed, and PMF 50
employs super engineering plastics capable of superior wateproofing. For long term use, the Strain Transducer KM is preferable.
€5 3 63 3 The PMFLS series have a super engineering plastics carrier backing featuring high temperature resistive and waterproofing, making 51
embedment possible into pavement of asphalt with heating (200°C), while operating temperature is available during —20 to+60C.
- The SSM series are specially designed to measure pavement surface strain with multi strain gauge system as the vehicle driving is carried 51
out. The system is arranged with 16 sensing elements in X direction or Y direction respectively.
1%106 This gauge is specially designed for materials having a low elastic modulus, such as plastics, and is specially configured to minimize the 53
effect of gauge tightening. Self-temperature compensation is available for materials with thermal expansion of 50 and 70 ppm/C.
1X106 This gauge is designed for strain measurement on composite materials. Developing soft carrier backing, UBF series feature advanced 52
characteristics of thermal cycle examination and gauge creep, and BF series feature special element to minimize gauge tightening.
1X106 This gauge is specially designed for materials having a low elastic modulus such as wood or gypsum. It consists of a foil-etched gauge
) : : - . 5 54
with an epoxy carrier backing and it is self-temperature compensated with 11ppm/C.
O1X106 This gauge has a thin metal backing for a long term measurement on woods, not affected by moisture contained in wood. The gauge is 54
bonded with PS adhesive.
1X106 Consisting two identical grids, this gauge is designed to cancel noise voltage for strain measurement in a magnetic environment. By using 55
a specially configured element pattern, the gauge circuit minimizes electromagentic effects.
YUF/YF : % % % % These gauges feature a special plastic carrier base capable of withstanding extreme elongation without creeping or cracking. The YUF
YEE: 5'><105 series measure 20~30% elongation, the YF 15~20%, and the YEF 10~15% Cycle measurement under elastic strain (approx. 57
) +1500x10°) is available with the YEF series same as general strain gauge, while the other 2 series not available.
%ok % % The BTM is designed to measure the tensile force of bolts. To install, simply insert the gauge together with A-2 bonding adhesive into a 58
pre-drilled hole in the bolt head with syringe (optional). This method ensures that the gauge will not be damaged.
R This unique wrench is designed for measurement of bolt axial force with special terminal bonded on hexagonal bolt head. No wiring on 59
bolt-tightening is required, and greatly save complex works.
O1X105 The DD is specially designed to separately measure bending and tensile stress by simply bonding the gauge to one side of a plate or 60
beam. It works on the assumption that strain distribution in the section of the specimen which is subjected to both stress is linear.
.ok ko The FAC-20 is designed to measure the progress (length) of a crack and its rate of growth to a pre-determined location on a test specimen 60
for which metal fatigue monitoring is required. Adaptor CGA-120A is required between the gauge and the strainmeter.
1X106 The SF is a foil strain gauge with a polyimide backing and measures stress in the optioinal direction in a plane stress field. It detects 60
stress in the gauge axial direction regarding the shearing strain.
1X106 This range of strain gauges is lined up for strain gauge-type transducers such as force transducers, pressure transducers, torque 61
transducers, etc.
sk ok ok ok The TF is a series of resistance type temperature sensors(resistance thermometers) and is a bonded type like strain gauges. 63
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Developing Strain es and Instruments

PACKAGE DESIGNATIO

GAUGE PACKAGE

Tokyo Sokki Kenkyujo Co., Ltd.

LOT NO. GAUGE FACTOR

GAUGE PACKAGE

TYPE FLA-3-11 _ TEST CONDITION 23C 50%RH

LOT NO. A502515 BATCH NO. UK32K | GAUGE FACTOR
GAUGE LENGTH 3 mm

GAUGE RESISTANCE 120£0.3 Q | TEMP.COMPENSATION FOR 11

QUANTITY 10 TRANSVERSE SENSITIVITY 0.0

COLOR CODING FOR TEST SPECIMEN

23ppm/C FLA-3-23-5LT

SUNSTAR http://www.sensor—icl.acﬂ/y I;Ls 87&52%3?%1'8‘9'(@%?@5—83376182 E-MAIL:szss20@163.com



TYPE

LOT NO.  A510511

GAUGE FACTOR

GAUGE RESISTANCE

119.5£0.5 Q

TEMP.COMPENSATION FOR

TRANSVERSE SENSITIVITY

LEAD WIRES

10/0.12 3W 5m

GAUGE LENGTH

1%

QUANTITY 10

TEST CONDITION
23°C 50%RH

BATCH NO.ZF28T

2.14

11 x107°¢
0.0 %

TML STRAIN GAUGE TEST DATA

SUNSTAR

GAUGE TYPE

LOT NO.

GAUGE FACTOR

ADHESIVE

FLA-3-11 TESTED ON

LEADWIRE-INTEGRATED STRAIN GAUGE PACKAGE

COEFFICIENT OF

A502515
TEMPERATURE

P-2 DATA NO.

THERMAL OUTPUT (& app : APPARENT STRAIN)
€ app = —2.94X10'42.32XT'—4.60X10°XT+1.67X10"*XTH5.00X107"XT* (1 m/m)
TOLERANCE : +0.85 [ (um/m) /C] , T: TEMPERATURE

APPARENT STRAIN (y m/m)

INSTRUMENT G.F.SET : 2.00) ——APPARENT STRAIN

40
TEMPERATURE (C)

http://www.sensor-i Gl.cgw(/yTgL S(giksksf’%é%% IE

THERMAL EXPANSION :

COEFFICIENT OF G.F. :

11.8  X10°r¢

+0.1£0.05 %/0C

A0312

GAUGE FACTOR

GAUGE FACTOR OF LEADWIRE-INTEGRATED STRAIN GAUGES

6.0

4.0

2.0

VARIATION OF G.F.WITH TEMPERATURE
TEMPERATURE COEFFICIENT OF G.F. (%)

A ¥7g5-83376182 E-NAIL:s755200163.com
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Developing Strain es and Instruments

PRIMARY INSTALLATIONS
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Developing Strain

LEAD WIRES

es and Instruments

Effects of lead wire temperature

Quarter bridge with 2-wire

Paralleled 2-wire

Not available

Quarter bridge with 3-wire

Paralleled 2-wire

Available

Half bridge

Paralleled 2-/3-wiire

Available

Full bridge

Paralleled
2-wire pre-attached to
quarter bridge

4-core cable

Available

Paralleled
3-wire pre-attached to
quarter bridge with
3-wire system

Gauge factor correction due to the lead wire

A: Correction coefficient of lead wire

R

A= R

Ko: Gauge factor corrected

S S
Ko= 4 K=AK

A: Correction coefficient of lead wire

Ko: Gauge factor corrected

- R
Ko= — 7 K=AK

R+7

,where

R :Nominal gauge resistance

(Q)

K :Gauge factor shown on package r:Total resistance per meter

SUNSTAR

of lead wire (Q . m)
L :Length of lead wire (m)

Total resistance per meter of lead wire

Setting the gauge factor to the strainmeter

Cs
Ko

Yu

. Coefficient set
. Gauge factor corrected with
lead wire attached

http://www.sensor-i Gl.cgw(/yTgL S(giksksf’%é%% IEAX - 0i735—83376182 E-MAIL:szss20@163.com



Developing Strgin Eiaﬂes and Instruments _
STRAIN GAUGE EXTENSION LEADWIRES

EXTENSION LEAD WIRES

0.08mm? paralleled vinyl lead wire
7/0.12

(0.08mm?) —20~+80

0.08mm? 3-wire paralleled vinyl lead wire

0.08mm? twisted vinyl lead wire
7/0.12
(0.08mm2)

—20~-+80
0.08mm? 3-wire twisted vinyl lead wire

0.11mm? paralleled vinyl lead wire
10/0.12

(0.11mm?) —20~+80

0.11mm?2 3-wire paralleled vinyl lead wire

0.3mm? paralleled vinyl lead wire
—20~+80

0.3mm? 3-wire paralleled vinyl lead wire

0.5mm? paralleled vinyl lead wire
20/0.18

(0.5mm?2)

0.5mm? 3-wire paralleled vinyl lead wire

0.02mm? twisted vinyl lead wire
5/0.07

(0.02mm?) —20~+100

0.02mm? 3-wire twisted vinyl lead wire

7/0.12
(0.08mm2)

5mm-dia. 3-core shielded vinyl lead wire (07_?30'1'1232) —20~-+80

3mm-dia. 3-core shielded vinyl lead wire —20~+80
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RN

—10~+120

e e
—196~+200

0.14mm-dia. Polyimide lead wire “ $0.16
—269~+300
0.18mm-dia. Polyimide lead wire

0.09mm? 3-wire twisted cross-linked 7/0.127
vinyl sheathed lead wire (0.09mm?)

0.14mm? 2-wire twisted cross-linked 7/0.16 3.0
vinyl sheathed lead wire (0.14mm?) ¢3.
—20~+100

“n

0.09mm? 3-wire twisted cross-linked 7/0.127

0.18mm? 3-wire twisted fluorinated 7/0.18
in(FEP) sheathed lead wi 0.18mm?
resin(| .)s ea. e ?a wire : (¢ mm?) —269~+200
0.2mm-dia. 3-wire twisted fluorinated 1/0.2
resin(FEP) sheathed lead wire :

0.14mm? 3-wire twisted cross-linked 7/0.16 —269~+260
fluorinated resin(PTFE) sheathed lead wire (0.14mm?) NB: Also available

0.2mm-dia. 3-wire twisted cross-linked 1/0.2 upto +300C for
fluorinated resin(PTFE) sheathed lead wire : short-term use

- "
O.F)8mm 3-wire paralleled vinyl lead 7/0.12 —20~+80 1.2%X3.6
wire (0.08mm?2)
0.2mm-dia. 3-wire twisted fluorinated

SUNSTAR http://wm. sensor-icecon/  TEL :e07p5r8335489 EAX: 0755-83376182 E-MAIL:s255200163. Com
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Developing Strin Eﬁﬂ and Instruments R
STRAIN GAUGE APPLICATIONS

WITH BONDABLE STRAIN GAUGES
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WITH WELDABLE STRAIN GAUGES SERIES AW
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Developing Strin Eiﬁﬂ and Instruments _
TML STRAINMETERS

STATIC AND DYNAMIC STRAIN

Static strain Dynamic strain
Strain varies slowly or not at all with time. Strain oscillates with time.

strain .
strain

time (t) time (t)

STATIC STRAINMETER DYNAMIC STRAINMETER

Data Logger/Static Strainmeter Dynamic Strainmeter

. Personal
Data logger with . .
Switching box digital data computer Dynamic strainmeter Recorder

Strain with analog data

gauge —
(=D St —
U
Personal

Digital dynamic strainmeter computer
with digital data

With built-in
Digital printer

] o1e-
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TMR-200 MULTI-RECORDER

Display Unit TMR-281

Control Unit TMR-211

Voluntary combination of various inputs according to purposes

Strain full bridge unit
TMR-221

Strain 1G2G4G unit
TMR-222

Voltage/thermocouples unit
TMR-231

Voltage output unit
MR-241

CAN/VOICE/GPS unit
TMR-251

Telemeter I/F unit
TMR-252

Digital Input/Output unit
TMR-253

SUNSTAR http://wm. sensor-icecon/  TEL :e07p5r8335489 EAX: 0755-83376182 E-MAIL:s255200163. Com
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FOIL series " F"
STRAIN GAUGE

Operational temperature —20~+80T
Temperature compensation range +10~+80T

GENERAL USE

Backing
L W

: width (Unit :

FLG-02-11
17
-23
FLG-1-11
17
-23
FLA-03-11
17
-23
FLA-05-11
17
-23
FLA-1-11
17
-23
FLA-2-11
17
-23
FLA-3-11
17
-23
FLA-3-60-11
17
-23
FLA-5-11
17
-23
FLA-6-11
17
-23
FLA-1-350-11
FLA-1-350-17
FLA-1-350-23
FLA-2-350-11
FLA-2-350-17
FLA-2-350-23
FLA-3-350-11
FLA-3-350-17
FLA-3-350-23
FLA-6-350-11
FLA-6-350-17
FLA-6-350-23
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FOIL series " F"
STRAIN GAUGE

GENERAL USE

Backing
L w

: width (Unit :

FLA-6-1000-11
-17
-23

FLA-10-11
-17
-23

FLA-30-11
-17
-23

FLK-1-11

FLK-6-11
-17
-23

FLK-10-11
-17
-23
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FOIL ries "
STRAIN GAUGE S°" ¢

GENERAL USE

Backing
L w

: width (Unit :

FCA-1-11

FCA-3-350-11
FCA-3-350-17
FCA-3-350-23
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FOIL series " F"
STRAIN GAUG

GENERAL USE

Backing
Type L W

: width (Unit :

FRA-1-11
-17 $4.5
-23
FRA-2-11
17 $7.0
-23
FRA-3-11
-17 $11.0
-23
FRA-5-11
-17 $12.0
-23
FRA-6-11
-17 $14.0
-23
FRA-10-11
17 $17.0
-23
FRA-3-350-11
FRA-3-350-17 $11.0
FRA-3-350-23

@Gauge size
The location of gauge installation and the material on which it is installed impose restrictions on the strain gauge size. Also,
because lead wires have to be connected to the connecting terminals and a coating materials applied to protect the gauge from
moisture, the space required for the coating materials must also be considered.

@Gauge length
Gauges with short gauge lengths are used to measure localized strain, while gauges with long gauge lengths can be used to
measure averaged stress over a larger area.

@Gauge width
Strain gauges with the same gauge length are also available in a narrower width (FLK-type). Select narrow strain gauges for thin
specimens such as cylindrical pipes, etc.
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FOIL series """
STRAIN GAUGE

SPECIAL USE

GLASS/CERAMIC MATERIALS

Operational temperature —20~+80T
Temperature compensation range +10~+80T

Backing
L w

: width (Unit :

FLT-05A-11
-17
-23

FLT-05B-11
-17
-23

FCT-2-11
-17
-23

FCT-2-350-11
-17
-23

FCB-2-11
-17
-23

FCB-6-350-11
-17
-23

FRAS-2-11
-17
-23

FRS-2-11
-17
-23

FRS-3-11
-17
-23

FCA-2-8

FCA-5-8

FRA-2-8

FRA-5-8
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FOIL series " F"

STRAIN GAUGE

STRESS CONCENTRATION MEASUREMENT

g H

wl (Q0E

)

SUNSTAR

Backing
Type L W

: width (Unit :

[$)]
D
~
B

it '@u@ FBXV-04-11

FBYV-06-11

4
w
N
=)

FCV-1-11
-17 -005LE
-23

FBX-04-11

o
ES
a
o

FBY-06-11

FLX-1-11
-17
-23

Gauge leads

naﬂ'mwmwm

CCFYX-1

train measurement and ne
ails, contact TML.

http://www.sensor-iceco§/. TEL :«07p5183 89 1 FAX: (755-83376182 E-MAIL:szss20@163.com
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Leadwire series " F"
-integrated

Operational temperature —20~+80T
Temperature compensation range +10~+80T

Quarter bridge with 3-wire system is usable to avoid an
unexpected effect of resistance change with temperature.

Backing
L W

: width (Unit :

GENERAL USE

17
-23
FLA-2-11
17
-23
FLA-3-11
17
-23
FLA-5-11
17
-23
FLA-6-11
17
-23
FLA-1-11
17
-23

88 35
125 4.3
FLA-2-11
17 65 3.0
23
88 35
100 3.0

FLA-3-11
17
-23
FLA-5-11
17
-23
FLA-6-11
17
-23

ML or your local
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GENERAL USE

SUNSTAR

Leadwire series " F "
-integrated

Quarter bridge with 3-wire system is usable to avoid an
unexpected effect of resistance change with temperature.

Backing
L w

: width (Unit :

FCA-1-11
17
-23
FCA-2-11
17
-23
FCA-3-11
-7
-23
FCA-5-11
17
-23
FCA-6-11
17
-23
FCA-10-11
17
-23

FCA-1-11
17
-23
FCA-2-11
17
-23
FCA-3-11
17
-23
FCA-5-11
17
-23
FCA-6-11
17
-23
FCA-10-11
17
-23
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Leadwire series "J="
-integrated

Operational temperature —20~+80T
Temperature compensation range +10~+80T
Quarter bridge with 3-wire system is usable to avoid an unexpected effect of resistance change with temperature.

GENERAL USE

Backing
Type L W

: width (Unit :

FRA-1-11
-17
-23
FRA-2-11
-17
-23
FRA-3-11
-17
-23
FRA-5-11
-17
-23
FRA-6-11
-17
-23

FRA-10-11
-17
-23
FRA-1-11
-17
-23
FRA-2-11
-17
-23
FRA-3-11
-17
-23
FRA-5-11
-17
-23
FRA-6-11
-17
-23
FRA-10-11
-17
-23
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WATERPROOF series " n
STRAIN GAUGE WF

N RPROOC -V, R

Type

WFLA-3-11
-17
-23

WFLA-3-350-11

-17

-23
_________ WFLA-6-11
-17
-23
WFCA-3-11
-17
-23
WFCA-6-11
-17
-23
WFRA-3-11
-17
-23
WFRA-6-11
-17
-23

WFLA-3-11
-17
____________ -23

: WFLA-6-11
é i
-23
WFCA-3-11
-17

-23

WFCA-6-11

— -17
-23
WFRA-3-11
-17

-23
WFRA-6-11
-17
/2 -23

-3LT

-5LT

Operational temperature 0~+80T
Temperature compensation range +10~+80T

Quarter bridge with 3-wire system is usable to avoid an
unexpected effect of resistance change with temperature.

Backing
L WT

width T : thi

17.0

17.0

25.0

19.0

25.0

19.0

25.0

17.0

25.0

19.0

25.0

19.0

25.0

8.0

8.0

11.0

16.0

21.0

16.0

21.0

8.0

11.0

16.0

21.0

16.0

21.0
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1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5
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o FLA-T

Series F

Series QF

Operational temperature —20~+80T Operational temperature —20~+200T

THERMOCOUPLE USE

Backing
L W

: width (Unit :

FLA-1T-11
-17
-23
FLA-2T-11
-17
-23
FLA-5T-11
-17
-23

| oot

QFLA-1T-11

QFLA-2T-11 -6FB-3L

QFLA-5T-11

2 channels application wit
D3/-601/-601A/-602/-102/-

fed A
ite [T

Blue \\\\\\\\\\i\\\\
Juarter bridgewith 3-wire
ature with T-thermocoupl
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FOIL series " "
s ance = UF - emm—"

Operational temperature —20~+150T
Temperature compensation range +10~+100T

GENERAL USE

Backing
L w

: width (Unit :

UFLG-02-11
-17
-23

UFLA-03-11

-17

-23
UFLA-1-11
-17
-23
UFLA-2-11
-17
-23
UFLA-5-11
-17
-23
UFLK-1-11
17
-23
UFLK-2-11
-17
-23

[}
[$)]
w
<)

UFCA-1-11
-17
-23
UFCA-2-11
-17
-23
UFCA-5-11
-17
-23

UFRA-1-11
-17
-23
UFRA-2-11
-17
-23
UFRA-5-11
-17
-23
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FOIL series " F“
STRAIN GAUGE

Operational temperature —20~+150T
Temperature compensation range +10~+100T

GENERAL USE

Backing
L w

: width (Unit :

UFLA-1-350-11
-17
-23
UFLA-2-350-11
-17
-23
UFLA-3-350-11
-17
-23
UFLA-5-350-11
-17
-23

UFCA-1-350-11
-17
-23
UFCA-2-350-11
-17
-23
UFCA-3-350-11
-17
-23
UFCA-5-350-11
-17
-23

UFRA-1-350-11
-17
-23
UFRA-2-350-11
-17
-23
UFRA-3-350-11
-17
-23
UFRA-5-350-11
-17
-23
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Leadwire series " "
-integrated

Operational temperature —20~+150T

Temperature compensation range +10~+100T
Quarter bridge with 3-wire system is usable to avoid an

unexpected effect of resistance change with temperature.

GENERAL USE

Backing

: width (Unit :

UFLA-1-11
-17
-23
UFLA-2-11
-17
-23
UFLA-5-11
-17
-23
UFLA-1-11
-17
-23
UFLA-2-11
-17
-23
UFLA-5-11
-17
-23
UFCA-1-11
-17
-23
UFCA-2-11
-17
-23
UFCA-5-11
-17
-23
UFCA-1-11
-17
-23
UFCA-2-11
-17
-23
UFCA-5-11
-17
-23
UFRA-1-11
-17
-23
UFRA-2-11
-17
-23
UFRA-5-11
-17
-23
UFRA-1-11
-17
-23
UFRA-2-11
-17
-23
UFRA-5-11
-17
-23

-
=

o
(3,1
w
o

ntact TML.

RS S
N »
o 3
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HIGH TEMPERATURE series

n 1
QF s

Operational temperature —20~+200T
Temperature compensation range +10~+100T

Backing
L W

: width (Unit :

QFLG-02-11

QFLA-1-11

QFLA-2-11

o
o
o
=)

QFLA-3-11

w
3]

QFLA-5-11

o
=)

QFLA-6-11

QFLK-1-11

QFLK-2-11

QFLK-2-28

QFLA-1-350-11

QFLA-2-350-11

o
—
w
)]

QFLA-3-350-11

QFLA-6-350-11

QFLA-6-1000-11

QFCA-1-11

QFCA-3-11

QFCB-2-11

QFRA-1-11

QFRA-3-11

QFLT-05A-11

QFLT-05B-11

QFLT-1A-11 57 2.0

QFLT-1-350A-11 57 2.0
-002LE

QFLT-1B-11 57 2.0

QFLT-1-350B-11 5.7 2.0

auge leads -002LE : Pol e-attached
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HIGH TEMPERATURE series "Q F"
STRAIN GAUGE

STRESS CONCENTRATION MEASUREMENT
Type I-Backin\glgv
: width (Unit :

QFXV-1-11

R % ] 'W”IW N

QFBXV-04-11

) (28] e] (EE- —

QFBX-04-11

[$]
D
~
D

4
w
N
=}

QFBY-06-11

QFLX-1-11 -002LE

-002LE pre-attached

Gauge leads
-005LE pre-attached

TORQUE MEASUREMENT

Backing
L w

: width (Unit :

QFCT-2-11 8.7 6.5

QFCT-2-350-11 76 53

Leadwire-integrated QF series (made-to-order)

Operational temperature range varies with different materials of lead wire outer sheath. Before use, be sure the temperature range for lead wire.

2-wire Parallel vinyl wire —20~+80C L : QFLA-1-11-3LJC Grey

Blue stripe

3-wire Parallel vinyl wire —20~480C LT : QFLA-1-11-3LJCT .
(Independent wire)

Crosslinked vinyl sheath wire —10~+100C LJRTA © QFLA-1-11-3LJRTA Red-Green-Black

Red-Green-Blue

6F : QFLA-1-11-6FA-3LT (7-core 0.18mm-dia.)

3-wire strand FEP sheath wire —269~4200C
Red-Green-Blue

6F : QFLA-1-11-6FB-3LT (Single-core 0.2mm-dia.)

* Red is independent wire.
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HIGH TEMPERATURE series " "
STRAIN GAUGE

Operational temperature —20~+300T
Temperature compensation range +10~+100T

GENERAL USE

Backing
L W

: width (Unit :

ZFLK-2-11

ZFLA-1-11

ZFLA-3-11

ZFLA-6-11

ZFLA-3-60-11

ZFLA-1-350-11

ZFLA-3-350-11

ZFLA-6-350-11

ZFCA-1-350-11

ZFCA-3-350-11

ZFCAL-1-11

ZFRA-1-350-11

ZFRA-3-350-11

ZFRAL-1-11

For self-temperature-compensated (S-T-C) gauge, other linear thermal
expansion coefficient is also available such as for stainless steel and
aluminium alloy.

Leadwire-integrated ZF series (made-to-order

Operational temperature range varies with different materials of lead wire outer sheath. Before use, be sure the temperature range for lead wire.

2-wire Parallel vinyl wire —20~-480C L : ZFLA-3-350-11-3LJC Grey
3-wire Parallel vinyl wire —20~480C LT : ZFLA-3-350-11-3LJCT Blue stripe
Crosslinked vinyl sheath wire —10~+100C LJRT - ZFLA-3-350-11-3LJRTA Red-Green-Black
6F . ZFLA-3-350-11-6FA-3LT | Red-Green-Blue (7-core 0.18mm-dia.)
3-wire strand FEP sheath wire —269~-+200T
6F . ZFLA-3-350-11-6FB-3LT | Red-Green-Blue (Single-core 0.2mm-dia.)
—269~4260C 4F . ZFLA-3-350-11-4FA-3LT | Red-Black-White (7-core 0.16mm-dia.)
3-wire strand PTFE sheath wire (+300°C usable for short time
measurement) 4F . ZFLA-3-350-11-4FB-3LT |Red-Black-White (Single-core 0.2mm-dia.)

* Red is independent wire.
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CRYOGENIC TEMPERATURE s

eries " "
STRAIN GAUGE C F _

Operational temperature —269~+80T
Temperature compensation range approximately —196~+80T

CRYOGENIC

Backing
L w

: width (Unit :

CFLA-1-350-11
-17
-23

% CFLA-3-350-11
17

23
CFLA-6-350-11
17

23
CFCA-1-350-11

17

-23
CFCA-3-350-11

17

23
CFRA-1-350-11

17

-23
CFRA-3-350-11
17

-23

Leadwire-integrated CF series (made-to-order
Operational temperature range varies with different materials of lead wire outer sheath. Before use, be sure the temperature range of lead wire.

3-wire strand FEP 269~ 1-200C 6F : CFLA-1-350-11-6FA-3LT | Red-Green-Blue (7-core 0.18mm-dia.)
sheath wire 6F : CFLA-1-350-11-6FB-3LT | Red-Green-Blue (Single-core 0.2mm-dia.)

* Red is independent wire.

WIDE RANGE TEMPERATURE series "

STRAN GAUGE CEF - ommeen

Operational temperature —269~+200T
Temperature compensation range approximately —196~+80T

Backing

: width (Unit :

CEFLA-1-11
17
-23
CEFLA-3-11

-17 6.9 28
-23

CEFLA-6-11
-17
-23
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HIGH TEMPERATU.RE
WELDABLE STRAIN GAUGE

series " AW |

WELDABLE STRAIN GAUGE(AWM/AWMD/AWH/AWHU

These gauges are fully encapsulated in a corrosion-resisting metal tube for use in various environments, including gas-filled atmospheres and
underwater. These gauges can be easily installed by using dedicated spot welder W-50R.

AW series coding system

@
AWM
AWMD
AWMD
AWH
AWHU

1B

A
7TA

Qu Qo Q0 Ot Qo

® 00 ® ©®
A KM

9 A KM

@

2 -1

(6F) -

7.
1.
1

0
2 6Hz"
2 6Hz"
2 - 11.0
(6F) - 12.7

2

*High-pass filter only for AWMD  Either one available among 1.6, 7.2 or 16Hz

®Type (@Gauge length | (®Temperature compensation range | @Backing materials™ ®0ption
AWM ! static/dynamic | 8 : 8mm 0 :—196C~RT A : Inconel 600 E: Ground earth
7777777777777 so0c| |1 IRT~+300C Applicable thermal F: Compression fittings
AWMD 5:5mm 2 RTN+350:C expansion coefficient | K: Narrow gauge width
dynamic only 3 : RT~+4OODC of 11ppm/C or closer W=3mm (5mm standard)
7777777777777 qqojq | 8:8mm | g : 21~igggg M: Small junction type of sleev B
AWH 4 4mm 6 . RT~+550C B : AWH SUS321 #2.0mm L=20mm
static : 7 :RT~+600C AWM SUS304 AWHU anq AWMD-'5 are. normally
600C | 8:8mm 8 :RT~+650C Applicable thermal provided with small junction
dynamic 9 : RT~-800C expansion coefficient | P: NDIS type plug attached*?
7777777777777 Q@Oj’g | | 10:Others of 17ppm/C or closer | R: Bend of gauge backing or pipes
AWHU 5:5mm NB1: Dynamic use AWMD is Z: Filter-less (AWMD)
static/dynamic not applicable
800°C | 8 :8mm NB2: RT Room temperature
*1 Select code A for thermal expansion coefficient of 11ppm/°C or closer, or B for coefficient of 17ppm/C or closer.
*2 For option code P, NDIS plug with ¢ 3mm shielded chloroprene cable of 2m is positioned to Temperature-compensation
board or High-pass filter. Available with AWMD-8/AWH/AWHU
®MI cable (DSupplied cable length (®Temperature compensation materials or High-pass filter
2 1 ¢41.6mm 2m No marks : ¢ 4.1mm shielded vinyll cable of 0.5m long | Materials available for temperature-compensation

Core cable of heat-
resistive copper

is given in bracket.
(6F)
AWHU-5, -8, AWMD-5

is given after suffix 6F.

Except for standard length, required length
Example: 4.5m long to (4.5)
# 1.6mm shielded fluoroethylene
propylene cable (FEP) of 0.5m long for
Except for standard length, required length

Example: 4.5m long to (6F4.5)

10.9 : SUS430 or equivalent

11.0 : Mild steel (ferritic) or equivalent
12.7 . INCONEL 600 or equivalent
17.0 : SUS304 or equivalent

High-pass filter for only AWMD

1.6 1.6Hz
7.2:. 7.2Hz
16 .16 Hz

Option code F for Compression fittings
available with AWM/AWMD/AWH/AWHU

MI cable

to strain gauge

\_

(Examples of installation

~

Installing a weldable gauge Welding probe of W-50R

(Refer to page 44 for further
information on the W-50R.)

Fixing a Ml cable
Stainless steel ribbon

Fixing a fluorinated sheathed cable
Stainless steel ribbon
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HIGH TEMPERATURE
WELDABLE STRAIN GAUGE

se.ries " AW“ |

Operational temperature AWM —196~+300C AWMD -—196~+800T

N GAUGE (AWM - AWMD)
HBAWM-8 Quarter bridge with 3-wire system

The AWM is usable up to 300°C for both static and dynamic measurement. The backing material is available in Inconel 600 or SUS304 which
should be selected according to the test specimen material.

Gauge Gauge base Operational temperature :
. Resistance
Type length Dimension {Temperature compensation range > in 0
(mm) (mm) Materials T
Static/Dvnamitc AWM- 8-1A-2-11.0 8 165 Inconel 600 —196~-+300
measuremen E———
300C AWM- 8-1B-2-17.0 SUS 304 {Room-temperature~-+300>
AWM-8 Vinyl extension cable
16 16 ‘ 10_ Ml cable of 2m 35 of 50cm
0} l 3L
@ g © © -
%‘ DA . 3
N~
o'}:'=
Red
White
Black

HAWMD-5, AWMD-8 (for dynamic measurement only : —196 to +800°C) Full bridge

The AWMD is applicable up to 800°C and it is dedicated to dynamic strain measurement. A high pass filter is a standard accessory. Using
the high pass filter, unnecessary direct current component or low frequency component (thermal output, drift etc.) in the measurement signal
can be neglected. The DC exciting dynamic strainmeter (DC-96A/DC-97A) or the smart strain recorder (DC-104R, DC-204R), Multi-Recorder
TMR-200 should be used for measurement.

Gauge Gauge base Operational temperature o .0
Type length Dimension {Temperature compensation range » in O
(mm) Materials ()
(mm)
Dynamic use  AWMD-5-AKMS-2 (6F)-1.6Hz* 5 10X3 —196~-800 60
only Inconel 600 ———
800C AWMD-8-A-2-1.6Hz* 8 16X5 ————> 120
AWMD-5 Either one available among 1.6, 7.2 or 16Hz
10 22 10 MI cable of 2m 20 FEP cable of 50cm
|
® Q] N - N © 3
~ J, ‘ < RN g RN ;
<t Vinyl extension cable
AWMD-8 16 .16 | 10 | MI cable of 2m 35 of 50cm i
0} ! 3 L
Pl IS «© © -
%{ he % - - 30
~1 B Red
Sf Green =—o—— :‘?0 g
Black Z—————= A1 O
White
o]

Option code P for NDIS plug connector (available with AWMD/
AWH/AWHU) attached to Temperature-compensation board or

High-pass filter

High-pass filter
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HIGH TEMPERATURE . series " R AR"
WELDABLE STRAIN GAUGE AW

Operational temperature  AWH Static —196~+600T Dynamic —196~+650T AWHU —196~+800T

STRAIN GAUGE (AWH - AWHU)
BAWH-4, AWH-8 Fulll bridge

The backing material is available in Inconel 600 or SUS321 which should be selected according to the test specimen material. Although it has
a half bridge construction consisting of active and dummy gauges, the measurement is made by the full bridge method using the supplied
temperature compensation circuit board. The maximum operational temperature is 600°C for static measurement and 650°C for dynamic
measurement.

Gauge Gauge base Operational temperature Resistance
Type length {Temperature compensation range> . 0
(mm)  Dimension (mm)| Materials % n
Static AWH-4-7A-2-11.0 Inconel 600 Static—196~-+600
measurement 4 10X3 T —
600TC AWH-4-7B-2-17.0 SUS321 <{Room-temperature~-+600>
Dynamic AWH-8-7A-2-11.0 Inconel 600 Dynamic—196~-+650
measurement 8 16 X5 1
650C AWH-8-7B-2-17.0 SUS321 <{Room-temperature~-+650>
B C D MI cable of 2m 35 Vinyl extension cable of 50cm
| | /
<t | = / - ] 3
— c\l} @
S S N
Oy 7
ot
Type A | B|C | D Red e=———
Green —=—————
AWH-4 | 3 |10 | 8 | 10 Black ———y
o
AWH-8 5 16 | 16 | 10

HAWHU-5, AWHU-8 Fulll bridge

These gauges are usable up to 800°C for both static and dynamic measurement. Although it has a half bridge construction consisting of
active and dummy gauges, the measurement is made by the full bridge method using the supplied temperature compensation circuit board.
The gauge base, junction part and cable of this gauge are constructed small as a standard specification and it is suited for being mounted on
a narrow or a curved part.

Gauge Gauge base Operational temperature :
. Resistance
Type length (Temperature compensation range> in O
(mm)  Dimension (mm)| Materials 1

Static/Dynamic  AWHU-5-9AKM-2 (6F)-12.7 5 10X3 —196~+800 60
measurement Inconel 600 —

800C AWHU-8-9AKM-2 (6F)-12.7 8 16X5 {Room-temperature~-+800> 120

AWHU-5 10 22 10

MI cable of 2m

FEP cable of 0.5m

[sp]

— ol @
8 8- —
oo_% _~S~
of
Red cz——
Green e=———
Black e=——
White e=——
AWHU-8 16 16 10
™
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HIGH TEMPERATURE . series " /A o
WELDABLE STRAIN GAUGE Aw

Operational temperature AW —196~+300C AWC —20~+100T

N GAUGE(AW - AWC)

These gauges have corrosion-resisting stainless steel backing with thickness of 0.08mm. They are easily installed by using dedicated spot
welder W-50R.

BAW-6-350-11-01LT Quarter bridge with 3-wire system
This gauge is suited for strain measurement in high temperature up to 300°C, for measurement of specimen to which adhesion is not
applicable or for long term measurement.

Extension leadwire: ¢ 0.2mm fluorinated resin sheath (PTFE) of 0.1m standard

Gauge i Operational ~ Temperature :
Type length Materials of temperature ~ €OMPensation  ragt specimen Resistance
(mm) gauge base c) ans n O
AW-6-350-11-01LT 6 SUS304 | —196~+800 +10~-+100 Mild steel 350

92 |

l 24 |

[ [

o o8 000 db o Red
[ts) %cu SIS EZ==Black

L = White

Each package contains 5 gauges.

HAWC-2B-11-3LQ 1-Gauge 4-Wire system
HAWC-8B-11-3LT Quarter bridge with 3-wire system
These gauges are fully encapsulated in a stainless steel tube. It enables long term strain measurement in harsh environment.
Extension leadwire:
AWC-2B-11-3LQ: ¢ 3mm 0.05mm?* 4-core shielded chloroprene of 3m standard
AWC-8B-11-3LT: $ 5mm 0.3mm?  3-core shielded vinyl of 3m standard

Gauge Operational =~ Temperature

Materials of compensation . Resistance
Type I?r?n?'r'\[? gauge base tempz%r?ture r?rc‘: o Test specimen n 0
AWC-2B-11-3LQ 2 0~-100 .
SUS 304 —20~+100 ———————————  Mild steel 120
AWC-8B-11-3LT 8 +10~+100
’\ B 15 approx., C T 3000 J‘
N— Red
%[ (I | [m)] | ) ) — Black
> q. L\m White
- Shield
Type A B C D

AWC-2B-11-3LQ 16 | 35 | $5 | NB: AWC-2B-11-3LQ has 4-core leadwire.
Each package contains 1 gauge. AWC-8B-11-3LT | 5 | 28 | 35 | ¢8

SPOT WELDER W-50R

o

This is a capacitive charge spot welder used for installing weldable
strain gauges and fixing lead wires. The welding energy is
controlled in 2 ranges of 1~10/5~50 watt second continuously,
and a stabilizing circuit cancels the effect of changes in the power
source voltage. Projecting parts such as electrical cables is
packed inside, it is extremely convenient for field applications.

BSPECIFICATIONS

Welding energy 1~10 watt sec./5~50 watt sec. continuous Power source 90~110V ac., 50/60Hz
60 watt sec. Max. (110V ac. 50Hz) 550VA peak (160msec.), 210VA/2 welds/sec.
Output voltage approx. 32V Max. Dimensions 300(W)X195(H) X195(D)mm
Output pulse width approx. 5 msec. Weight 13 kg.
Repetion use 2 welds/sec. at 50 watt sec. Standard accessory
Rated output 20 min./1.5 welds/sec. at 50 watt sec. Operation MANUAI oo 1
Welding probe Il type probe AC Power Cabl@(CR-01) « e 1
Welding force  4.9~19.8N Welding tip -ooooeeeeeeeeens .
Welding tip Arm ¢ 3mm, Nose ¢ Tmm Protective cap -
Cable length 2m Abrasive paper (#400) -
Operation environment 0~—+50C  85%RH or less Hexagon head wrench (M2.5) oo 1
(no condensation) allowed Carrying Delt - e 1
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STRAIN GAUGE

CONCRETE, MORTAR, ROCK MATERIALS USE :
Type LBackm‘t_’:;v
: width (Unit :

POLYESTER WIRE series “P"

Operational temperature —20~+80T
Temperature compensation range +10~+80T

Quarter bridge with 3-wire system is usable to avoid an
unexpected effect of resistance change with temperature.

Single-element
PL-60-11
PL-90-11
PL-120-11

- -
w o N
o o b

90° 2-element Cross

PLC-60-11

45°/90° 3-element Ros
“ \"I PLR-60-11

PL-90-11

PL-120-11

auge of P series.

SUNSTAR http://www.sensor—ic‘r 8(.'2/y gLsgﬁi&%Siz%RQkFAX:0755—83376182 E-MAIL:szss200163.com
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STRAIN GAUGE

STEEL, CONCRETE, MORTAR MATERIALS USE

POLYESTER FOI-L series "PF" -

Operational temperature —20~+80T
Temperature compensation range +10~+80T

Backing
L w

: width (Unit :

PFL-10-11
PFL-20-11
PFL-30-11

PFLC-20-11
PFLC-30-11

PFLR-20-11
PFLR-30-11

SUNSTAR http://www.sensor-i Gl.ch](/yTgL .s(ngRSi?»?%é%% 'EAyX60i735—83376182 E-MAIL:szss200163.com 48



LEADWIRE-INTEGRAL series " "
POLYESTER GAUGE
Operational temperature —20~+80T
Temperature compensation range +10~+80T
Quarter bridge with 3-wire system is usable to avoid an

unexpected effect of resistance change with temperature.

STEEL, CONCRETE, MORTAR MATERIALS USE
Backing
-L w

: width (Unit :

PFL-10-11

PFL-20-11

PFL-30-11

ice, contact TML.

U T1 11—

CONCRETE MATERIAL USE

Operational temperature —20~+80T
Temperature compensation range +10~+80T

Backing
L WT

width T : thic

FLM-30-11 60 18 0.12
FLM-60-11 90 18 0.12

WFLM-30-11
WFLM-60-11

(777777777777 §
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MOLD STRAIN series " n
GAUGE PM

Operational temperature —20~+60T

CONCRETE, MORTAR MATERIALS USE

Backing

h W : width (Unit :

*For long-term period use, Strain Transducer
KM should be applied.

125 13 5 40

-2LT*
PML-120 180 13 5 65

stem(-2LT) is made to

95"21']8 ESTRAIN series " P M Fn

CONCRETE, MORTAR MATERIALS USE

Backing

L W T
h W : width T : thic
m)

*For long-term period use, Strain Transducer
KM should be applied.

PMFL-50 60 ¢8 44 27

PMFL-60 70 ¢8 44 32

PMFL-50T 60 ¢8 44 27

PMFL-60T 70 ¢8 44 32

For wiring age 33.

Se gauges are made to
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Asphalt Mold

STRAN GaUGE Semes "PM FLSH

Gauge pattern

Operational temperature —20~+60T

Tvoe Gauge size Backing  Resistance
yp L W L W nQ

The gauge is embedded in asphalts and used for testing in loading
application such as rolling compaction. The material of the gauge
base is super engineering plastics with water and heat resistance.
The gauge withstands a high temperature up to 200°C expected
when asphalts are placed and is self-temperature-compensated
for the asphalts.

@Single element

L:length W : width (Unit : mm)

a b c d

PMFLS-60-50-2LT 60 12013 7 60 120

Leadwires used: 6mm dia. 4-core shielded chloroprene insulated, 2m long

Total resistance per meter of leadwires : 0.11Q
3-wire quarter bridge configuration

a

| |
o/ | - =

\ d

Black

Pavement surface series" I
STRAIN GAUGE SSM.360 e

Compatible adhesive & Operational temperature

Gauge pattern

RP-2 (—20~+80C)

Operational temperature —20~+80T
Temperaturecompensation range +10~+80T

Tvoe Gauge size Backing  Resistance
yp L W L W inQ

The gauge has 16 strain elements in X or Y direction on
the same gauge base. The gauge is stuck on the surface
of pavement and can monitor strain distribution of the
surface.

SSM-360-X 360

-

00

e ©° e @ © ¢ ©° o © 9 o o v e Y

...............QI
FASH-Y-2

1=0.34
This series is a joint development product with National
Institute for Land and Infrastructure Management - Airport
Department, Toa Road Corporation and TML.
Patent No.4260864

L :length W : width (Unit : mm)

SSM-360-X 10 0.9 360 100 120

@Single element
X direction 16 strain elements

SSM-360-Y 10 0.9 360 100 120

@Single element
Y direction 16 strain elements

A test conducted for some pavement study demonstrated that
the strains in the longitudinal direction of the pavement
measured by the surface strain gauge almost coincided with
the strains obtained by multilayer elastic analysis.
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COMPOSITE series " n
STRAIN GAUGE

Operational temperature —30~+150T
Temperature compensation range -

Backing
L w

: width (Unit :

Static measurement  : —30~-+
Dynamic measurement : —30~-+

UBFLA-03

UBFLA-1

Composite materials such as GFRP (glass fibers),
CFRP(carbon fibers), or AFRP(aramid fibers) for reinforced
plastics have different elastic modulus and linear thermal
expansion coefficient depending on their fiber orientation. For
strain measurement, consideration of materials property and

fiber orientation should be taken.
COMPOSITE series "

" _
Operational temperature —20~+200T
Temperature compensation range +10~+80T
composite

COMPOSITE MATERIALS USE
Backing
-L w

: width (Unit :

Composite materials such as GFRP (glass fibers),
CFRP(carbon fibers), or AFRP(aramid fibers) for reinforced
plastics have different elastic modulus and linear thermal
expansion coefficient depending on their fiber orientation. For
strain measurement, consideration of materials property and
fiber orientation should be taken.
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LOW ELASTIC series " it
STRAIN GAUGE G F

Operational temperature —20~+80T
Temperature compensation range approximately +10~+80T

ALS - PLASTICS USE

Backing
L w

dth (Unit : mm)

GFLA-3-50
-70

GFLA-6-50
-70

GFLA-3-350-50 m

-70

GFLA-6-350-50
-70

GFCA-3-50
70 105 10.5
GFCA'3'35°'57% 15.0 15.0

GFRA-3-50
-70

GFRA-3-350-50
-70

50 : Ep

Leadwire-integrated GF series (made-to-order)

Operational temperature range varies with different materials of lead wire outer sheath. Before use, be sure the temperature range for lead wire.

2-wire Parallel vinyl wire —20~+80C L: GFLA-3-50-3L Grey
. . . o0 o . Blue stripe
3-wire Parallel vinyl wire 20~+80C LT: GFLA-3-50-3LT (independent)

@Effect of test specimen elastic modulus

The gauge factor of strain gauges is tested at the elastic modulus for steel of 206GPa equivalent to 21000kgf/mm2. When a
strain gauge is installed on materials such as plastic that have a low elastic modulus, the stress distribution where the gauge is
installed is distorted, which has the effect of reducing the gauge factor. This phenomenon is referred to as the strain gauge
constraint effect and increases as the elastic modulus of the test specimen decreases. For materials with an elastic modulus
of 2.9GPa equivalent to 300kgf/mm? or less, a preparatory test must be conducted separately to correct the gauge factor.

@Effect of Joule's heat generation

GF series gauges have a TML originated gauge pattern designed to reduce an effect of Joule's heat. In general, strain
gauges have an allowable current of 30mA for metallic specimens, while 10mA or less should be applied to plastic materials.
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LOW ELASTIC series “L F"

Operational temperature —20~+80T
Temperature compensation range +10~+80T
gypsum

: width (Unit :

LFLA-10-11

Stran cavce PFLW/PLW'

LONG TERM OF PERIOD - WOOD USE

Operational temperature —20~+80T
Temperature compensation range +10~+80T

L w

: width (Unit :

PFLW-30-11
PLW-60-11

PFLW-30-11

PLW-60-11
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MAGNETIC FIELD series " - "
ST R AI N G A U G E g:lmp_atzlgf idsr(l)?give & Operational temperature

CN-E : —20~+80C RP-2: —20~+80C

Operational temperature —20~+80T

MAGNETIC FIELD USE
Gauge size Backing  Resistance

Gauge pattern Type L w L W ino

This gauge is designed for measurement in magnetic field. It uses L:length W : width (Unit : mm)

an element material which exhibits low magnetoresistance. Also its
grid is designed to eliminate the influence of induction.

@Single-element (G.F. 2.1 approx.)
0.08mm? integral stranded vinyl leadwire of 1m standard
Total leadwire resistance per meter : 0.44Q

e

(x3)

MFLA-2-350 2 05 47 19 350
-1L
-1LS

MFLA-5-350 5 05 79 19 350

Shielded leadwire
¢ 3.2mm 2-core shielded stranded vinyl leadwire of 1m standard
Total leadwire resistance per meter : 0.44Q

Femmi—cd ] 16 =
shield

MFLA-5-350-1LS

for CONCRETE MATERIALS

@Single-element (G.F. 2.1 approx.)
0.08mm? integral stranded vinyl leadwire of 1m standard
Total leadwire resistance per meter : 0.44Q

[ i | (¢
[ , [ ) Y

MFLA-60-350-1L

-1L
Shielded leadwire MFLA-60-350 ALS 60 0.1 64 5 350
¢ 3.2mm 2-core shielded stranded vinyl leadwire of 1m standard

Total leadwire resistance per meter : 0.44Q

‘ ‘ c@—: M J 4 \ =]

\
MFLA-60-350-1LS shield

Each package contains 10 gauges.

~Point> ,

@Countermeasure against Noise interference in magenetic field

In case that a magnetic field strain gauge is not used, use a strain gauge with a narrow gauge width. A
narrow gauge width reduces the induced voltage on the gauge leads and is preferable to a wide strain
gauge. The parallel lead wire used in normal strain measurement are affected by induction. Always use
twisted wires. The intertwining of twisted wires cancels out the induced voltage that is generated. Using
shielded lead wires also prevents interference from noise.
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POST-YIELD series

STRAIN GAUGE YEF _

Operational temperature —20~+80T

LARGE STRAIN MEASUREMENT

Backing
L w

idth (Unit : m

YEFCA-2 10.0 10.0
YEFCA-5 145 145

YEFRA-2 10.0 10.0
YEFRA-5 145 14.5

Leadwire-integrated YEF series (made-to-order

2-wire Parallel vinyl wire —20~+80C L : YEFLA-2-3L Grey
3-wire Parallel vinyl wire —20~480C LT : YEFLA-2-3LT Blue
Y ) (independent)
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POST-YIELD series " "
cananias YR

Operational temperature —20~+80T

Backing
L W

dth (Unit : m

POST-YIELD series

strancavae > ' YUF' _

Operational temperature —20~+80T

Backing
L w

dth (Unit : m

Point .
@®YUF/YEF/YF/F applications

20~30% elongation Not applicable Not applicable

10~15% elongation 5X10¢ cycles 2000X10-¢ strain/10 cycles

15~20% elongation 1X102 cycles 2000X10-¢ strain/10 cycles
3% 1X10¢ cycles 400X10-¢ strain/10 cycles

Fatigue limit : Cyclic loading with +1500X10-° strain, 15Hz, Apparent strains exceeding 100X10-° strain
Large strain : £10000X10-¢ strain, 4 min./cycle,
Please note that YEF and YF series can not be used for cyclic large strain measurement.
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BOLT STRAIN series "

GAUGE BTM o

BOLT AXIAL STRAIN MEASUREMENT

L w
: width (Unit :

BTM-1C
(Hole drilled : ¢1.6mm)
BTM-6C
(Hole drilled : ¢ 2.0mm)

Temperature-integrated
BTM-6CTB
applicable in -10~+80C
(Hole drilled : ¢ 2.0mm)

g

N

\\\\\\\\\\\V

——,

N\NNNNN\}

Gauge leads
Polyurethane (Cu) ¢0.14 80mm to BTM-8C/BTM-1C
Polyurethane (Cu) ¢0.14 80mm to BTM-6CTB
Polyester (Cu-Ni) ¢0.12 80mm to BTM-6CTB

NB: Polyurethane sheath
removed by heat of sg
sheath is by chemical re

5 is easily
Polyester

Green - Cu
Light yellow
Red - Cu (in
S . dent)

W’

ntion, exclusive leadwir

9

[0]

H Syringe optional
Exclusive syringe for injecting A-2 adhesive

into the pre-drilled hole before e
BTM-1C or BTM-6C gauge is * ; —
embedded

M Single element Gauge leadwire bolt specimen

¢ 2mm hole filled bonding

adhesive

BTM-6C embedded

* Applicable hole diameter in
bolt specimen: ¢ 2mm

(I,

SUNSTAR http://wm. sensor-icecon/  TEL :e07p5r8335489 EAX: 0755-83376182 E-MAIL:s255200163. Com
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Operational temperature —10~+80T
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measurenent wrenct © - BTMP=10A

H Dimensional drawing
280

234 Modular connector

M10 bolt wrench (size: 17)

56
o

*Minimum order quantity: 1 piece

I An Installation Example of Exclusive Terminal

1-Gauge 4-Wire Measurement Method

Our developed and patented 1-gauge 4-wire method allows strain
gauge to be connected by a modular plug through 4-wire leadwires.
Since soldering of leadwires is not needed but only plugging in, wiring
time and labor can be largely saved, especially in multipoint
measurement.

The built-in switching boxes of our data logger TDS-630 and TDS-
530 incorporate connectors mating with the 1-gauge 4-wire modular

plug.
\ [Patent: 3546203, 3681359, 3681361, 3848661, 40381193]
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ONE-SIDE
STRAIN GAUGE

“="DD’

ONE-SIDE STRAIN GAUG

Compatible adhesive & Operational temperature

CN: —10~+70C
P-2: —10~+70C

Operational temperature —10~+70T

Thickness of applicable Gauge size Backing Resistance
SRRl specimen (mm) Type L w L W inQ
This gauge can measure tensile strain and bending strain L:length W : width (Unit : mm)
separately by simply bonding the gauge to one side of a plate or
a beam. a b c
Approx. 5 orless DD-1-15 15 7 1
a Approx. 5~10 DD-2-30 3 2.9 30 350
Approx. 10~15 DD-3-45 45 7 3

Each package contains 5 gauges.

Leadwire-integral service is available on request.

CRACK series
DETECTION GAUGE

'FAC' =M

CN: —20~+80C
RP-2 . —20~+80C

Compatible adhesive & Operational temperature

Operational temperature —20~+80T

This gauge is designed to measure the progress (length) of a
crack and its rate of growth in a metal specimen. This gauge is
bonded to the location where the generaiton of crack is pre-
determined. The grids of the gauge which are aligned with
interval of 0.5mm are disconnected one by one by the progress
of the crack. The gauge is used together with the crack gauge
adaptor CGA-120A and the disconnection of one grid is
measured as the change of 50 x 10~¢ strain by strainmeter.

Crack Gauge Adaptor CGA-120A I T |
Output per grid : i & dft
50X 10-¢ strain approx. . ks i _

Bridge connection:
Quarter bridge with 3-wire system 120Q

crack open

Crack Gauge Adaptor
CGA-120A

s

CRACK GAUGE
Measuring range
Gauge resistance
Grid interval

Number of grid
Backing size
Quantity per package

FAC-20

: 20mm
:1Q
:0.5mm
141

: 43X25mm
:10

Each package contains 10 gauges.

to instrument

A\

\

STRESS GAUGE series “sF" !

AXIAL ;

Compatible adhesive & Operational temperature
NP-50 : —20~+-200C
C-1:—20~+200C CN:—20~+120C

Operational temperature —20~+200T
Temperature compensation range +10~+100T

VEASUREMENT

Poisson's ratio

EETE UL of specimen

Type

Gauge size

L W

Resistance
in Q

Backing
L W

This gauge is sensitive not only in axial direction but also in
transverse direction and the sensitivity of transverse direction is
proportional to the Poisson's ratio of the specimen. Also the
gauge is not sensitive to shearing strain. Accordingly the output
of the gauge is proportional to the stress of the axial direction.
The stress along the gauge axis can be measured easily.

@Single element

L:length W : width (Unit : mm)

0.285
0.305
0.330

= ‘

SFA-285-11
SFA-305-17
SFA-330-23

120

Y (X3)
Each package contains 10 gauges.
Leadwire-integral service is available on request.
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Developing Strin Eﬁﬂ and Instruments _
TRANSDUCER-SPECIFIC STRAIN GAUGES

VARIOUS TYPE OF TML TRANSDUCER-SPECIFIC SRAIN GAUGES

“ Polyimide resin —20~+200T
“ Polyimide resin —20~+200TC

Torque (Shearing strain) use —

2. &4

|
ﬂmﬂ% U TE= -

Single-element 350, 1000
Torque (Shearing strain) use “
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TRANSDUCER-SPECIFIC
STRAIN GAUGES

Backin
Type L 3\,
FLA-2-350 -C2 11 : width (Unit
(QF) c4 17
6 03 6.8 46
cs
FLA-3-350 -C2 -11
(QF) c4 17
C6 23
cs
FLA-3-1000-C2 -11
(QF) c4 17
C6 23
c8
FCT-2-350 -C2 -1
(QF) c4 17
C6 23
cs8
FLA-2-350 -C2-2H -11
(QF) C4-2H 17
C62H 23
C8-2H
FLA-3-350 -C2-2H -11
(QF) C4-2H 17
C62H 23
C8-2H
2 8.2
-3-350
FCB - 11
(QF) -6-350 17
- 23
-2.8-350
FCM-2.8-350

EFCM-2-350-11

EFCMX-3-350-11

EFCMY-3-350-11

@In addition to those shown above, various other gauges for transducers are available.

/ )

bt

@Detailed specifications must be discussed and decided before ordering gauges for transducers.
Consult a sales representative.
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series "

TEMPERATURE "
G A U G E Compatible adhesive & Operational temperature
NP-50 : —20~-4200C
C-1:—20~+200C CN:—20~+120C
Operational temperature —20~+200T
\A D .’A 1T-
Sensitivity = Gauge size Backing  Resistance
Gauge pattern Type (a/C) L w L W inO
This gauge is bonded on the specimen surface like as L :length W : width (Unit : mm)
ordinary strain gauge for the measurement of surface
temperature. It can measure not only relative temperature TFL-2-60 0.34 approx. 2 1.9 61 3.5 60
but also actual temperature by using optional temperature TFL-3-60 0.34 approx. 3 3.2 85 5.0 60
gauge adaptor (TGA) together. TFL-6-60 0.34 approx. 6 26 13.0 45 60
TFL-8 0.68 approx. 8 3.5 140 5.4 120
TFL-2-60 TFL-8

Leadwire-integral service is available on request.

TGA-1A/TGA-1B Temperature Gauge Adaptor Optional

This adaptor is provided with temperature gauge TF series for
direct reading of temperature with optional strainmeter, and

converts output to 100X 10~¢ strain/C.

Cable length 1.5m

z

to strainmeter — i\
\
\

TGA-1B g

TEMPERATURE GAUGE ADAPTOR

L=
TFL-8 NDIS plug CM
@Takyo Sokki Kenkyujo Co., Ltd.
Type of Temperature| Sensitivity | Accuracy . Dimensions .
Adaptor | G349° | "(c) |(xtostain/c)| () | Br99° Mode () () X (D) mm VeI
TFL-2-60 Temperature gauge adaptor
TGA-1A | TFL-3-60 | —20~+200C 100 +1,0r less | Full bridge 100X40X70 3709
TFL-6-60

TGA-1B | TFL-8 —20~+200C 100 +1,or less | Full bridge 100X40X70 3709
WPLATINUM RTD (Pt100) B i Resistance (o] ional
The platinum RTD is designed to mount Type Rated current ase size . peratlonao

: (mm) in Q temperature (C)
on a specimen and connect to a data log-
ger to measure temperature. Easy mea- CRZ-2005 1mA or less 5.0X2.0X1.1 100 (at0TC) —50~+400
surement of temperature by bonding to a
specimen with strain gauge adhesive. . . 5 10
Units equipped with lead wire are also Outer dimensions - mm >‘
available upon request. |
Vinyl sheathed leadwire — E . | £ L
pre-attached | 5 Y
Fluorinated resin (PTFE) e S
sheathed leadwire pre- T — E o
attached available. - : .
——y Applicable Data Logger : TDS-602,TDS-303

THERMOCOUPLE

A thermocouple configures the closed circuit in which a small electric current flow in the circuit composed of a pair of
dissimilar conductors, and measures temperature using thermoelectric effect produced at both ends of conductors in

different temperatures.

63
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U

_ Sheath color
Thermo L

Type couple (S el Sheath materials Insulator Out beshlEte Length per roll Remarks

diameter |diameter uter | temperature
code + — | sheath
0.32X1P T-G T 0.32mm |2.1X3.2| Heat-resistive vinyl | Red | White | Brown | 100C approx. 100m
0.65X1P T-G T 0.65mm |2.6X4.0| Heat-resistive vinyl | Red | White | Brown | 100C approx. 100m
0.32X1P T-6F T 0.32mm | 1.0X1.6 | Fluoroethylene propylene | Red | White | Brown | 200C approx. 100m
0.65X1P T-6F T 0.65mm | 1.5X2.5 | Fluoroethylene propylene| Red | White | Brown | 200C approx. 100m
0.65X1P T-GS T 0.65mm | $7.2 | Heat-resistive vinyl | Red | White | Brown | 100C approx. 100m shielded
0.32X1P K-H K 0.32mm |1.4X2.3 Glass Red | White | Blue | 350C approx. 100m
0.65X1P K-H K 0.65mm |2.0X3.4 Glass Red | White | Blue | 350C approx. 100m
SUNSTAR FAX
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Developing Strﬁin Gauges and Instruments - . . .

CONNECTING TERMINALS

TML Connecting Terminals provide convenient
junction points to connect strain gauges to
instrumentation leads.

T series is made of a cubic plastic and two wires of
approximately 0.8mm diameter are fixed to the cube. TY is
laminated with rubber sheet and suitable for large strain
measurement. TP-2 is a self-bonding terminal with two
wires. TF is made of a 0.03mm thick copper foil and a glass-
epoxy insulation base of approx. 0.15mm thick. TFY is
laminated with rubber sheet approx. 0.8mm thick over the
back side of TF series terminals.

Cubic shape
for general purpose

Self-bonding type
(No adhesive required)

we )
ey
//»./

Foil shape
for general purpose

TF-2SS TF-2S TF-2MS TF-2M
for large strain with rubber backing
TFY-2SS TFY-2S TFY-2MS TFY-2M
High temperature use with polyimide resin backing
TPF-2SS TPF-2S TPF-2MS TPF-2M
TPFH-2SS  TPFH-2S  TPFH-2MS -

Type Dimensions | Operational temperature |  Quantity
T-2 10X10X5 —20~+90C 100/ box
T-3(3-wire system use) 10X10X5 —20~+90C 100/ box
TS-2 7.5X7.5X5 —20~+90C 100/ box
TYS-2 7.5X7.5X7 —20~+90C 100/ box
TY-2 10X10X7 —20~+90C 80/ box
TY-3(3-wire system use) 10X10X7 —20~+90C 80/ box
TP-2 10X10X6 —20~+60C 100/ box
TF-2SS 5X4X0.2 —196~+180C |50 pairs/sheet
TF-2S 6X5X0.2 —196~-4180C | 50 pairs/sheet
TF-2MS 8X6.8X0.2 | —196~+180TC |50 pairs/sheet
TF-2M 10X9X0.2 —196~+180C |50 pairs/sheet
TFY-2SS 5X4X0.8 —20~-+120°C |50 pairs/sheet
TFY-2S 6X5X0.8 —20~-+120°C |50 pairs/sheet
TFY-2MS 8X6.8X0.8 —20~-+120°C |50 pairs/sheet
TFY-2M 10X9X0.8 —20~-+120C |50 pairs/sheet
TPF-2SS 5X4X0.2 —196~+200C |50 pairs/sheet
TPF-2S 6X5X0.2 —196~-+200C |50 pairs/sheet
TPF-2MS 8X6.8X0.2 —196~+200C |50 pairs/sheet
TPF-2M 10X9X0.2 —196~-+200°C | 50 pairs/sheet
TPFH-2SS 3.8X4.8X0.1 —269~+350C |50 pairs/sheet
TPFH-2S 5.5X6X0.1 —269~-+350°C |50 pairs/sheet
TPFH-2MS 7.5X8X0.1 —269~-+350C |50 pairs/sheet

NB: TPFH series features heat-resistive connecting terminals with
polyimide resin backing to TPF. It allows high temperature
measurement using QF/ZF series gauges and bonding repetition
on the terminals.
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Developing Str%in Gauaes and Instruments . - i i i

STRAIN GAUGE ADHESIVES

TYPE Contents Component Applnf:able Operational Curing tem_perature
specimen temperature and time
. . . Room temperature
CN Single component Room- Single Cyanoacrylate Metal, Plastics, —196~+120C 20sec. -1 min.
temperature-curing 2gXx5 Composite (thumb pressure)
. . Room temperature
CN-E Single component F_loom Single Cyanoacrylate Porous, Concrete, —30~4120C 40s€0. -2 min.
temperature-curing 2gX5 Mortar, Wood (thumb pressure)
. ) . Room temperature
CN-R Single component If!oom- Single Cyanoacrylate Metal, Plas_tlcs, —30~+120C 10-30 sec.
temperature-curing 2gX5 Composite (thumb pressure)
. : 7 Room temperature
ey | SO EEEE Single Cyanoacrylate AT, [AEEHEs, —30~+80C 20sec. -1 min.
temperature-curing 2gX%X5 Composite (thumb pressure)
Two component Room- A100 Room temperature
P-2 temperature-curing B:1 9 Polyester Metal —30~-+180C Pressure 50-300kPa
(Mixing ratio: 1-3%) 1109 2~3 hrs.
Two component Room- A:100 Room temperature
RP-2 temperature-curing B: 10 9 Polyester Concrete, Mortar —30~+180C Pressure 50-300kPa
(Mixing ratio: 2-4%) 159 2~3 hrs.
Two component Room- .
PS temperature-curing AZZOOg Polyester Concrete, Mortar —30~-+100C Room temperature
L L B:20g 2~3 hrs.
(Mixing ratio: 2-4%)
Two component Room- A:50 Room temperature
NP-50 temperature-curing B:1 Og Polyester Metal, Composite —30~-+300C Pressure 50-300kPa
(Mixing ratio: 2-4%) 199 2~3 hrs.
c-1 Slngle component Heat- Single Phenol Metal —269~~4200C 130C 1t1r. pressed
curing 509 200C thr.
Two component Room- . Room temp. 1 day or
EA-2A temp.-or heat curing gjggg Epoxy Megcl),"?%nsci:tret}ate, —269~+50C heating 50°C 2hrs.
(Mixing ratio: 2:1) =9 P Pressure 50~300kPa
Two component Room- A100%X3 Room temperature
EB-2 temperature-curing : 9 Epoxy Metal, Composite —30~+150C Pressure 50-300kPa
o = ain. B:3gX3
(Mixing ratio: 10:3) 1 day
Two component Heat- A:50 Room temperature
A-2 curing 5;_5 9 Epoxy Bolt —30~-+100C 12 hrs. and 140C
(Mixing ratio: 10:1) ~9 3 hrs.
N.B: : -
Shelf life  Effective storing duration while the adhesive is properly kept in a cool, @For two-component adhesive, use the supplied

dry and dark place such as a refrigerator (+5~-+10°C, do not store in a freezer).

Thumb pressure

~CPoint>

@®In general, curing condition of room-temperature-curing
type adhesives varies with an ambient temperature and
humidity. Taking consideration of standard application
described in operation manual, test curing should be
recommedable in site before measurement.

@®CN Adehsive (Cyanoacrylate component) use minute
guantities of moisture in the air or on the surface of the
specimen to quickly polymerize and generate adhesive
strength. A certain amount of moisture is required for
the adhesive to harden.

100~300kPa

mixing vessels.
Mixing vessels : Polyethylene make

75mm-diameter, 10mm depth
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TML strain gauge adhesives are specially designed for bonding strain gauges to test specimens. Various types are available for specific

applications.

Shelf life

Applications

6 months

Single-component cement for strain gauges. The time required to bond the gauge is extremely short and handling is very easy. The thin
bonding layer allows adhesion to plastic objects as well as metal. Curing time under normal conditions is 20~60 seconds.

6 months

Single-component cement featuring high viscosity for bonding strain gauges to porous materials such as concrete and mortar. Curing time
under normal conditions is 4~120 seconds.

3 months

Single-component cement for accelerating cures in ambient lower temperature, or lower relative humidity.

6 months

A single-component adhesive designed exclusively for use on post-yield strain gauge. Offers minimum degradation n bonding performance
(peel strength) due to aging. Suitable for a long-term measurement of large strain.

6 months

A 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 1~3% the weight of drug A. Use the mixed adhesive within 5~15
minutes.

3 months

A 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% the weight of drug A. Use the mixed adhesive within 10~20 minutes.

3 months

A two-component room-temperature-curing polyester adhesive. Use as a surface precoating agent for bonding P and PF series gauges to
the concrete and also as an adhesive for WFLM series strain gauges. The special filler contained exhibits excellent alkali resistance and
effectively shuts off moisture and gas from inside of the concrete. Its high viscosity enables use on vertical walls or ceilings. Put the
necessary quantity of drug A in the supplied mixing vessel, then add drug B by drops to total 2~4% the weight of drug A.

3 months

A two-component room-temperature-curing polyester adhesive for bonding QF, ZF and BF series strain gauges. Put the necessary quantity
of drug A into a mixing vessel, then add drug B by drops to total 2~4% the weight of drug A. Use the mixed ahesive within 10~15 minutes.

3 months

Single-component heat-curing type adhesive. For use on strain gauge that are subject to heat curing. Enables reliable measurement for
long periods and high temperatures up to 200C.

3 months

A two-component room-temperature-curing epoxy ahesive for bonding CF serices strain gauges for use at temperature from cryogenic (—
269°C) up to room temperature. Mix the necessary quantity of drugs A and B at the weight ratio of 2 to 1.

3 months

A two-component room-temperature-curing epoxy adhesive for bonding strain gauges for use at temperatures from —30°C to +150C. Mix
the necessary quantity of drug A and B at the weight ratio of 10 to 3.

3 months

A two-component heat-curing epoxy adhesive for bonding BTM strain gauges. Mix the necessary quantity of drugs A and B at the weight
ratio of 10 to 1, then pour the mixed adhesive into a hole drilled of the bolt in which the gauge is inserted. Allow to set at room temperature
for 12 hours, then cure at 140°C in furnace for 3 hours.

MSDS (Material Safety Data Sheet)
TML supplies an MSDS for all its strain gauge ahesives and coatings. Contact your TML supplier for more information.

Y "-’f{t_

A - ] Li,:ﬂ
el e

SUNSTAR http://www.sensor—lc.l.cgi](/yTgL chfg’kgﬁ%éfﬁ 'Eg( U %735—83376182 E-MAIL:szss20@163.com 66



Developing Strain es and Instruments

COATING MATERIALS

TML coating materials are used for water-
or moisture-proofing over bonded strain
gauges. For long-term use or field
measurement, the strain gauges and
connecting terminals require protection
from ambient moisture.

Microcrystalline

wax solid Single 500g. Hot melting 100~120°C, hardening in room temperature

Special rubber —196~+60C Air-drying solvent-thinned a half day in room temperature

38mmX1mm 6m

long/roll —20~+80C

Epoxy resin
AV138

Two-component room-temperature - curing

Canned 1.4kg —60~+180C Mixing ratio 10 to 4

Silicon rubber —50~+200C | Air-drying solvent-thinned a half day in room temperature

N.B.:
MSDS (Material Safety Data Sheet)

TML supplies an MSDS for all its strain gauge ahesives and coatings. Contact your TML supplier for more information.
Coatings in special substances

For use in special substances such as acids, alkalis and alcohols, contact TML or local representatives.
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Moisture- and
Water-proofing

Cryogenic
temperature-resistive

Moisture- and
Water-proofing

Physical protection

Heat-resistive

The type of coating required and the
application method differ depending on
the environment in which the strain gauge
is to be 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 are
recommended for strain gauge protection.

General-purpose coating for laboratory and field requirements where mechanical protection is not needed, or as
a prime-coat for duplex coating.

For laboratory requirements from cryogenic to room temperature. Does not provide a high degree of mechanical
protection.

1-mm thick tape-form coating

Coating for mechanical protection in high-temperautre usage

Suitable for laboratory requirements with harsh temperature conditions where a high degree of mechanical
protectioin is not needed.
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Developing Strain Gauaes and Instruments R

GAUGE PROTECTOR

Sample application

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 overcating 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 further increases the coating performance.

9-mm-dia. extension
cable

Cover

Frame

1st overcoating layer
with W-1

Bonded strain gauge

2nd overcoating layer
with SB-tape

Caution:

Strain gauges with a large-size backing, such as the PFL-30-11 and
PL-60-11, cannot be used with the Gauge Protector.

SPECIFICATIONS
Frame ¢ 100mm (Inner ¢ 92mm)
Dimensions X15mm (Height)
Cover # 100mmX3mm (Thick)
Operational —20~+80C
temperature range
Extension cable| ¢ 9mm measuring purpose cable recommendable

Other size is available on request.

COATING TAPE FOR REINFORCING BAR

Tape anchor

Sealing

+ Cable bed

This tape is specially designed for use as a waterproof coating for strain gauges
bonded onto reinforcing bars or other cylindrical surfaces. Coating is achieved by
simply taping it onto the surface, saving considerable time in comparison with
conventional procedures.

Operational temperature : —20~+80T

Applicable| gy antity per | APPlicable | size finish (example)
Type [reinforcing box strain E———— :
\Thermal contracton tape Bar gauges |Reinforcing bar|Diameter X Width (mm)
CT-D04 D4 10 FLK-2-11 D4 #10X21
CT-D06 D6 10 FLK-2-11 D6 $12X21
Coating tape
CT-D10 D10 10 FLK-2-11 D10 # 15X21
Extension lead wires
CT-D13 D13 10 FLA-3-11 D13 # 19X26
CT-D16 D16 10 FLA-3-11 D16 $21X26
Reinforcing-bar
CT-D25 | D19~D25 10 FLA-3-11 D25 #31X31
Strain gauge

CT-D35 | D29~D35 10 FLA-3-11 D32 # 37X35
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Developing Strain Gauges and Instruments R

RELAY CABLES for gauges with lead wires

This relay cable consists of an extension and relay terminals of the
same type as those used in the switching box. The cable allows
connection of a quarter-bridge strain gauge. By routing the relay
cable to a location near the test specimen, the strain gauge does
not require long lead wires for attachment to the specimen. Relay
cable can be used repeatedly.

Type GLJ-5A (10) | GLJ-5A (20)
Length of cable standard (m) 10 20
No. of connection 5
Operational temperature (C) 0~-+80
Dimension WideXDepthXHeight (mm) 170X 66X approx.46
Core/diameter(Cross section area) | ¢ 11.1mm 20/0.18 (0.5mm?)

Strain Checker FGMH-1B

Utilizing friction

Adhesives are not required.

No repainting is required after the measurement.
Repeated measurements are possible.
Simultaneous multi-point measurement

While ordinary strain gauges measure the strain generated in a
structure through adhesives, Strain Checker (FGMH-1) is directly
pressed against the structure with the attractive force of a magnet
to measure the strain by the friction produced at the interface.
Strain is easily measured by directly attaching the Strain Checker
to a position of a steel bridge, crane, or any other structure where
you want to measure the strain. Positions of measurement can be
easily moved and the measurement can be repeated easily.

HSPECIFICATIONS

Model name FGMH-1B

Number of axes Single

Gauge length 6mm

Height 48mm excluding the shaft
Diameter ¢ 34mm

Gauge factor Approx. 2

Gauge resistance Approx. 122Q

Accessory Bridge circuit board with leadwires
Bridge Full bridge

Option Provision of a plug to the end of lead wires
HENOTE :

1. The installation is available with metal test specimen in which
magnetic force is generated.

2. A zero drift may occur when measuring area is hammered.

3. Against high-speed vibrating specimen, precise measurement
may be lost.

4. For more precise measurement, remove paints before measure-
ment

STRAIN GAUGE CLAMP - GAUGE MATE A ANDR

model R

When bonding the strain gauges, a fixing pressure should be
applied to the gauge until curing is completed. This can be easily
done using the TML Gauge Mate, which is a gauge clamp device
consisting of a coil spring and a permanent magnet. For use on
specimens of different shapes, two types are available. Model A is
for flat specimens, and model R is for round specimens. Both can
be used with room-temperature curing type bonding adhesives.

Type Applicatiom

Gauge Mate A | Flat specimen use (1mm thick or over)

Gauge Mate R | Round specimen use (¢ 5~ ¢ 32mm)

N.B : Strain Gauge clamp should be used in room temperature.
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Developing Strain Gauges and Instruments

STRAIN TRANSDUCER "KM" £5000x10-¢ strain

The KM series strain transducers are designed to measure strain in
materials such as concrete, synthetic resin which undergo a
transition from a compliant state to a hardened state. Their
extremely low modulus (40N/mm? approx. except for KM-A) and
waterproof construction are ideally suited for internal strain
measurement during the very early stages of curing. They are
totally impervious to moisture absorption, producing excellent
stability for long-term strain measurement. Relative temperature
measurement is also possible with the KM-A and KM-B. The built-
in thermocouple sensor of the KM-AT/KM-BT enable actual

rd B j/ temperature measurement in addition to strain measurement.
rd Adding to the above embedment use, surface strain measurement
> “:._ onto concrete, H-beam steel is also available with various optional
g 1 fittings.
BFEATURES
‘ @Self-temperature compensated transducer having a linear
thermal expansion coefficient similar to concrete
@Low elastic modulus enables inner strain measurement
during the very early stages of curing
@Simultaneous measurement of strain and temperature
except for KM-30,KM-50F
@Surface strain measurement is also available onto
retaining wall, strut, sheet pile, etc.
A Type Dimensions (mm) Weight
A|B|C|D]|E F (9)
E E Inputoutput cable KM-30 34 12 | 10 | 31| 3 |M3Depths | 12
. KM-50F 541 20 | 17 | 50| 4 | M3Depth6 45
KM-100A
mﬁ ; — — KM-100B 104| 20 | 17 | 100| 4 | M3 Depth6 75
- = . . = KM-100HB 104| 20 | 17 [100| 4 | M3 Depth6 80
E = = KM-200A 205| 28 | 23 |200| 5 | M5Depths | 220
KM-100AT
D (Gauge length) KM-100BT 104| 20 | 17 | 100| 4 | M3 Depth6 75
‘ ‘ KM-200AT 205| 28 | 23 |205| 5 | MsDepths | 220
BSPECIFICATIONS
TYPE KM-30 ‘ KM-50F ‘ KM-100A ‘ KM-100B KM-100HB KM-200A KM-100AT | KM-100BT | KM-200AT
Capacity +5000X107° strain
Gauge length 31mm 50mm 100mm 200mm 100mm 200mm
Rated output 2.5mV/V 4mV/V 2.5mV/V 5mV/V 2.5mV/V 5mV/V
(approxately) (5000X107°) | (8000X107°) (5000X107°) (10000X107°) (5000X107°) (10000X10%)
Non-linearity 1%RO
Apparent elastic modulus 40N/mm?2 1000N/mm?2 \ 40N/mm?2 \ 1000N/mm?2 \ 40N/mm?2 \ 1000N/mm2
Integral temperature — #Strain gauges (350Q Quarter gauge with 3-wire  50X10-* strain/C approx.‘ *2Thermocouple T
Temperature range | —20~+60C —20~+80C —20~+180°C‘ —20~+80C
Input/Output 120Q Half bridge 350Q Full bridge
*1 Relative temperature measurement possible
*2 Real temperature measurement possible
Input/output cable KM-30 #2.4mm  0.04mm>  3-core shielded  Vinyl cable 2m cable-end free
KM-50F #é 6mm 0.35mm?  4-core shielded  Chloroprene cable 2m cable-end free
KM-100A/-100B #9mm 0.3mm? 5-core shielded  Chloroprene cable 2m cable-end free
KM-100HB # 6mm 0.3mm? 5-core shielded  Fluoroplastic cable 2m cable-end free
KM-200A $11.5mm 0.5mm? 5-core shielded  Chloroprene cable 2m cable-end free
KM-100AT/-100BT ¢ 9mm 0.3mm? 4-core shielded  T-thermocouple compound cable 2m cable-end free
KM-200AT #11.5mm 0.5mm? 4-core shielded  T-thermocouple compound cable 2m cable-end free
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Developing Strain Gauges and Instruments

For use of inner strain measurement

The KM Strain Transducers make possible strain measurement in
materials such as concrete which undergo a transition from a
compliant state to a hardened state. Various strains are
produced by external force, ambient temperature, drying
shrinkage, materials creep, etc., the KM is designed to measure
such strains.

Applicable gauge length should require three times the diameter of
the gravel pieces so as to give an averaged evaluation of the
concrete.

An installation to reinfocing concrete structures inside

Reanforcimg-tbar

As shown in figure right, attach wires to KM body at 2 points,
then position the KM to marked points in advance of
reinforcing bar to fix it.

s Fixing by wires

An installation with optional Non-stress casing KMF-51/KMF-52

Optional Non-stress casing is available for measurement of the linear thermal expansion coefficient and dry shrinkage strain when a container

with the transducer inside is embedded in concrete.

In case that the non-stress casing can not be applied, prepare
the same model of concrete specimen to install the casing
with the same condition of water inducement during unloaded.
And linear thermal expansion coefficient and dry shrinkage
strain of concrete can be measured.

An installation to pavement

During pavement construction, driving tests, loading test, and long-period deterioration tests are conducted using various types of sensors to
check the degree of fatigue in relation to the load bearing capcity. The KM measures inner stress produced in each layers under road.

Measuring cables are separately positioned in
advance. To protect sensors from mechanical

damage, protective cover should be required,
and such sensors are temporarily positioned.
Then, they are fixed same time in each layer.

KM Siraln Iransdigers
ambedmant usa

[ ]
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Developing Strain Gauaes and Instruments )

For use of surface strain measurement

Surface strain measurement onto steel and concrete structures is available with KM-100B or KM-100BT.

Collar are available for fixing the model and positioning gauge length.)

(Optional fittings such as Spacer and

An installation onto surface of steel structure

A strain transducer is installed onto surface of steel using optional
Collar KMF-22-100 with welding works. Optional Protective Cover
KMF-31-100 protects the transducer from physical damage.

Ciplonad Proteniiive caver
KKEF-T1-100

KM

Clipsticr s Ca ki
KM F -3 31 01

An installation onto surface of concrete structure

A strain transducer is installed onto surface of concrete using
optional Collar KMF-23B-100 with anchoring works. Optional
Protective Cover KMF-23B-100 protects the transducer from

physical damage. Choad Periestiv Citien

FOME-AAE 1]

— ——
= = s
s —— — e

N Crtronm Coila
EWF-Z3-10E ]l

The KM model is combined with optional Collar KMF-22-100 to
install onto surface of steel by welding.

The KM model is combined with optional Collar KMF-23B-100
to install onto surface of concrete structure with anchor bolts.

BWiring connection Strain gaguge type temperature- CH 1 CH 2
integrated
CH.1
RED @ Strain transducer Green Yellow short-circuited
) BLACK ® KM-A/B/HB H by copper wire
Strain transducer - Black
- WHITE %White —©
i ® Shielded {E)
Shielded Strain with ~ Temperatue with
120 Q Half bridge Wire to a continuous 2 channels. full bridge quarter 3-wire 3500
Directly wire the colored cables of RED, YELLOW, BLACK to 2nd channel, while
consecutive terminals A-A and C-C should be short-circuited by copper wire.
H.1
RED - o-intoarated CH.1 CH.2
ermocouple-integrate —®
GREEN ple-inied Red
BLACK ® Strain transducer Red [BH)
KM-50F © KM-AT/-BT Black—{) (Cv

C
— << WHITE =
Full bridge Shielded %

Wire to a continuous 2 channels.

hit
White—D) (i) @IV
Shielded{E) ®

Strain with  Temperatue with
full bridge T-thermocouple

Directly wire the colored cables of Red, Green, Black, White and shield to 1st
channel, while wire the colored thermocouple of Red (Cu) and White (Cu-Ni)
to 2nd channel.

B Temperature measurement by Strain Transducer
Temperature sensor-integrated strain transducer have 2 types. One is
for relative temperature measurement with strain gauge 350Q quarter
bridge with 3-wire system, another is for real temperature measurement
with thermocouple sensor. Using Data Logger, it makes more precise
measurement possible. Comparing to an external temperature probe
use, this model can save considerable installation and wiring works.

Strain gauge temperature sensor integral type
KM-100A/KM-100B/KM-100HB/KM-200A

Thermocouple sensor integral type
KM-100AT/KM-100BT/KM-200AT

For more precise strain measurement with the transducer, correction of zero
shift should be required. Optional temperature data on each supply is
available on request.

Example of Temperature data (optional)

i Zero shift due to temperature change

Temperature L 1
- pLLy=al”"+ bl +ef+d
Type KM {[B@E equation !
Serial No. | FT Zero drift amount
Iy "l i 1 Temperaturei ™t i
] —___ = = = — _—
. |
| y | |
| =
| ®
|
= 1 - 1 T 1
=
= =
©
o = ikm i | }
—
&
[ L =l — — e — (TR B
=i f m | m &=

Temperaturel &
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Developing Strain Gauges and Instruments )

KM Optional accessory

2

KMF-22
-100

—_—
—
-

- KMF-23B
-100

(]
e =

KMF-31-100 KMF-32B-100

| Spacer KMF-12-100

A spacer is needed whenever strain
transducer is installed to measure surface
strain. The KMF-12-100 spacer is used to

accurately locate the gauge length needed "— —aTo
to attach KMF-22 and KMF-23B Collars to a = Z[L N ‘_g_
structure. -
4 L12 88 12J 4
120
Applicable transducer : KM-100B
KM-100BT
| Collar KMF-22-100/KMF-23B-100
The KMF-22-100 Collars are used to 2—M8 Hexagonal
mount a strain transducer to steel surface head bolts
(2 per set), and KMF-23-100 Collars are 2—M8 Hexagonal
head bolts
used to mount the transducer to the
surface of concrete (2 per set). —\4 /—_ o B =a
= — 510 LT |
¥ 4—%’ ] 98 m
’ . 30 ‘12‘ T I T
Applicable transducer : KM-100B 50 T S
KM-T100BT 50 12
80 40
100 60
| Protective Cover KMF-31-100/KMF-32B-100
The KMF-31-100 Protective Cover is used Cable entry
to protect the transducer attached onto |
steel surface with a KMF-22 Collar, and ™
the KMF-32B-100 is the same onto “l ==
concrete surface with a KMF-23B Collar. 138 60 Cable entry
188 ‘ 5—M5
Fixing jig for fixing jig
(3 pcs. supplied)
Applicable transducer : KM-100B S $10./ 2 /ﬂ/f
KM-100BT o IR
o | sl
| Non-stress casing KMF-51/KMF-52
KMF-51 and KMF-52 are used to Barrier(Plastic foam) Housing case
measure the linear thermal expansion Filter /(Hard viny! chloride)
coefficient and dry shrinking strain
with a container with the transducer Fixing jig

inside is embedded in concrete.

?j

¢ 114( ¢ 165)

Type Applicable transducer b o b o b b e |
- - R R R
KIMF-51 KM-100A /-100B BOOOOOO0E
KM-100AT /-100BT i$i$i$i$f$i$iéi$i

KMF-52 KM-200A / -200AT 202(302)

. () I KMF-52
| Spiders KMF-41/KMF-42
KMF-41 and KMF-42 Spiders are used to Base ¢50mm
properly embed the transducer in a Thick 10mm

predetermined direction for measuring plane
and threedimensional stress in structure.

Type Axes | Applicable transducer
— KMF-41-2 | 2 KM-50F
2-dimensional
KiiFaza |3 KMT00A
KMF: 42: 4| 2 KM-100AT
3-dimensional KMF-425 | 5 KM-100B
KMF-426 | 6 KM-100BT
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Miniature strain gauge application

Various strain gauge series according to

The need for the measurement of strength in test and versatile purposes g 3
research fields wherein miniature and light weight is an . # 3
important factor has been growing. TML strain gauges | .
have been used as a means of measuring directly the ZE L —— L f‘,'

strength of a specimen. The strain gauges introduced
below have much demand in automobile, aircraft and

industrial machinery fields. é ‘ﬂ Lﬁ m m Ep”ﬁg

Ultra-miniature strain gauge measurement in less space area

F series — 20~ + 80C
UF series — 20 ~ +150C
EFLK/EFLX (Single) — 20 ~ +300C

EFCA/EFRA (2-/3-axial) —196 ~ +200C

Printed circuit boards and surface mounting parts of automobile,
computers and industrial machinery have become small. The
following miniature strain gauges can be installed in a very limited
gauge installation space.

Compensated temperature range Bonding adhesive applicable
F series +10 ~+ 80T CN (—20 ~ +1207)
UF series  +10 ~ +100C EB-2  (—20~ +1500)
EFLK/EFLX 410 ~ +150C C-1 (—20 ~ +2000)
EFCA/EFRA 0~ +150C NP-50  (—20 ~ +3007C)
- - Active gauge(mm) Backing (mm) Resistance
Gauge patterns Configuration = Gauge type name Iengthg wi%th length gvfli dth) Q
FLA-03 FLA-03 03 1.4 30 20 120
UFLA-03 x3)
~ UFLA-03 03 14 30 20 120
EFLK-02 E=—————— Single axis
(x3) EFLK-02 02 08 16 1.2 120
EFLX-02
(x3) EFLX-02 02 08 18 1.2 120
EFRA-05 2-/3-axis EFCA-05 05 04 ?3.8 120
stacked EFRA-05 05 04 ¢3.8 120

Shearing strain/Torque measurements

QFLT [QF series] —20 ~ +200°C

The gauges measure strains in 45-degree direction generated by
shearing stress. The narrow gauge size is suitable for fine spring. The
polyimide resin backing makes the use in temperatures up to 200°C
possible. Standard self-temperature-compensation is for materials with
a linear expansion coefficient of 11 x 10-6/°C, but self-compensated
strain gauges for other materials can be manufactured to order.

Compensated temperature range | Bonding adhesive applicable
+10 ~+100C N (—20 ~ +120°C)
C-1 (—20 ~ +200C)
NP-50  (—20 ~ +2007C)
. - ey
Gauge patterns Configuration = Gauge type name Aﬁgx;tﬁaﬁggwm) IBe?g:lhngvsl:gt?]) esa)ance
e QFLT-05A-11 0.5 0.66 40 1.3 120
QFLT-05A
(x3) QFLT-05B-11 05 0.66 40 13 120
2 w—
QFLT-05B (x3 Single axis QFLT-1A-11 1 1.1 57 20 120
Shearing strain
EB=— W g QFLT-1-350A-11 -002LE* 1 1.1 57 20 350
QFLT-1A
(x3) QFLT-1B-11 1 1.1 57 20 120
=z — .
QFLT-1B QFLT-1-350B-11 11 57 20 350
(x3) *Gauge lead -O02LE : Polyimide cable 2 cm attached
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Miniature strain gauge applications

Special specimen materials

Strain gauges can be used for composite materials such as CFRP
and special materials such as ceramics, glass and plastics as well
as metallic materials. The following strain gauges and adhesives
are recommended for such applications.

i . Applicable thermal i . .
sggélitr::eb:‘e Gauge series e)?;?arfsaig: (p;m /?C) t%ﬂ?;;:trlant%re Bonding adhesive
BF series 3,5,8 —20 ~ +200°C | CN, NP-50
Composite UF series 3,5, 8" —20 ~ +150°C | CN, NP-50, EB-2
QF series 3,5, 8" —20 ~ +200°C | CN, NP-50, C-1
Glass F series 8 —20 ~ + 80°C | CN, NP-50, EB-2
Plastics GF series 50, 70 —20 ~ + 80°C | CN
QF series 3,5, 8" —20 ~ +200°C | CN, NP-50, C-1
Ceramic F series 3,5, 8 —20 ~ + 80°C | CN, NP-50, EB-2
CF series 3,5, 8" —269 ~ + 80°C | CN, EA-2A, C-1
Magnesium alloy QF series 28 —20 ~ +200°C | CN, NP-50, C-1

* Operating temperature depends on bonding adhesive.
* For the type of strain gauge and specifications, please consult us or TML distributors.

Axial force measurements

FLK type [F/QF/ZF series]
F series —20 ~ + 80°C
QF series —20 ~ +200°C
ZF series —20 ~ +300°C

The FLK type strain gauge with narrow gauge width is adequate
for installation in an axial direction of bolt screw, fine pipe and
round bar. The F, QF and ZF gauge series can be selected
according to usage environments. Standard temperature compen-
sation for the QF and ZF series is for materials with a linear expan-
sion coefficient of 11 x 10°6/°C, but self-temperature compensa-
tion for other materials is available on request.

Compensated temperature range Bonding adhesive applicable
Fseries  +10~+ 80°C NP-50 (—20 ~ +300°C)
QF series  +10~+100C c-1 (—20 ~ +200°C)
ZF series  +10 ~+100°C CN (—20 ~ +120°C)
. |Gauge type name Active gauge(mm) Backing (mm) Resistance
Gauge patterns Gauge series | fyndamental length width length width  (Q)
FLK-1 1 0.7 4.5 14 120
Sie [ =—F—— F series FLK-2 2 09 55 15 120
QFLK-1 (x3)
FLK-6 6 1.0 11.2 2.2 120
=— %:
FLK-2 ) . QFLK-1 1 0.7 4.5 14 120
QFLK-2 QF series QFLK-2 2 09 | 55 15 120
e (= -
ZFLK2 QFLK-6 6 1.0 112 22 120
(x3) ZF series ZFLK-2 2 05 54 14 120
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Developing Strain Gauaes and Instruments )

STRAIN GAUGE INSTALLATION TOOL KIT "KIT-51"

The KIT-51 provides all of the necessary tools for bonding strain
gauges from surface preparation upto complete wiring, in a single
tool box.

M Tools contained
Tool box/ Sponge cushion/ Screwdirver/ Drafting tape/ Tweezers/
Polyethylene sheet/ Nipper/ Solder (melting point 180°C)/ Radio

pinchers/ Paste for solder/ Measuring tape (2-meter length)/
Numbering plate/ Stainless steel scale/ Fine abrasive paper/

‘ 5 L J Mending tape/ Protractor/ Wire stripper/ Soldering tip cleaner/
_f"'f L ‘% Connecting terminals/ Cutter/ Marking pencil/ Soldering iron/
- -5 .
_

Compasses/ Scissors/ Acute swab(cotton)/ Heat gun/ AC plug/

/{/Af/ ‘-t. \ Vinyl tape/ Brush for coating works, etc.
- ‘;v 4 e =

TML STRAIN GAUGE USERS' GUIDE
TML STRAIN GAUGE PERFORMANCE CHARACTERISTICS

A wide range of TML strain gauges are available to match diverse
measuring conditions. Since strain gauges provide their designed
functions only when they are attached to specimens, it is important
to select the most appropriate gauge type in consideration of the
specimen material type, gauge type in consideration of the
specimen material type, operation temperature, measurement
environment and installation dimensions. The Strain Gauge Users'
Guide provide inexperience users with comprehensive information
on strain gauges, covering various subjects ranging from step-by-
step strain gauge installation instructions to cautions in handling
strain gauges. The Strain Gauge Performance Characteristics
compile a guide to the technology of current strain gauge for use in
consideration of a limit in detection with regard to the materials and
size of a test specimen, humidity, the amount of strain, speed,
fatigue, environments, etc.

77 SUNSTAR http://www.sensor—lcl.aclgly I)ELS 87IE%FR%3'i‘Z6e4'819kF¢)ﬁ?7°55—83376182 E-MAIL:szss20@163.com



SUNSTAR

SUNSTAR

http://www.sensor-ic.com/ TEL:0755-83376549 FAX:0755-83376182 E-MAIL:sz2ss20@163.com

http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com

78



@ Tokyo Sokki Kenkyujo Co., Ltd.
www.tml.jp/e
8-2, Minami-Ohi 6-Chome, Shinagawa-Ku, Tokyo 140-8560, JAPAN

TEL: Tokyo 03-3763-5611 FAX: Tokyo 03-3763-5713 49 TFRINTED WiTH
#-mail address:sales@tml.jp ~-

SUNSTAR http://www.sensor-ic.com/ TEL: 0755-83376489 FAX:0755-83376182 E-MAIL:szss20@163.com
092103X






