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Strain Measurement Technical Support
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Backing S-T-C No.

Material

No Code

JMH ;

Grid Length Gage Creep Code
Resistance
Grid Pattern  Grid Width Option
Infomation

1 A Grid Material

A : Constantan, K : Karma

2 P  Backing Material

P : Polyimide film, B : Phenolic resin

3 23 S-T-C No. 11 : Steel, 23 : Aluminum
4 S  Grid Pattern S : Single Linear, T : Tee Rosette, D : Diaphragm, R : 3 elements rosette, Q-Shear
5 30 Grid Length 10(1mm} ~ 900{90mm)
6 S Grid Width N : Narrow, S : Same, W : Wide (width-length ratio)
7 350 Gage Resistance 120, 350, 700, 1000, 2000, 3000
8 50 Creep Code 05 ~ 11 {end loop-grid ratio)
9 EL Option E : Encapsulated, L : Lead wire attached, C : Cable attached
L Gage Width q]
| , CridWidth | ]
- CAS I | o Encapsulation
Film
g — Grid
£ 5 Grid Material
% —_— End Loap
E Backing Material
Solder Tab

Strain Gage Terminclogy Strain Gage Structure




Technical Property

ltem Unit AP series AB series
) Material Constantan
Grid 4
Thickness 25,5
. Material Polyimide Phenolic resin
Backing m
Thickness 25
. Value 12 120, 350, 700, 1000
Resistance
Tolerance % +0.2
Gage factor 2. 15411%
Gage factor variation with Temp. 1.2 £0.1%
Thermal output pe/°C 15 +£ 0.2
Transverse sensitivity % 3.0
Available temperature range ‘G -30 ~+80 -40 ~ +100
Quartz : 0
Molybdenum : 5
Titanium : 9
S-T-C no. Steel : 1
Stainless steel : 16
Aluminum : 23
Plastic : 65
Maximum expansibility % 35 2
Fatigue Life @ + 1000pe 107
Transverse Sensitivity % 1.7 £0.2
Thermal Output
<
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» Widely used general purpose linear type
strain gage (S series strain gage)

« Bending application

e Grid size : 1 ~90mm

» Resistance : 120 ~ 20000

* Similar geometry pattern available
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* General shear type strain gage
(Q : single shear, T : double shear series)
* Shear & torque application
* Grid size : 1 ~ 10mm
* Resistance : 120, 350, 700, 10000

* Similar geometry pattern available

o

T & 3-Element Rosette Pattern Diaphragm & Special Grid Pattern

%WW [ o
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¢ Tee & (delta]Rosette type strain gage
(T:2-90°, TS : 2-90°stacked,
R : 3-element, RS : 3-element stacked])

* Shear, torque, point stress analysis
application

* Resistance : 120, 350, 10000

N

* Diaphragm & other full bridge type strain
gage [ D : diaphragm, FB : full bridge)

* Pressure sensor or special application

* Resistance : 120, 350 O

¢ Special order made available

o




| Strain Gages

1 200 Strain Gages

Linear S=Saries 120()

Dimanslgn {unlt : mm}

i F

i

F‘:"'\ APASITIGI06120 | 16 | 12 | B0 | 32

APAB}1-5GON-120 B0 27 MO a2
T APAB}T1-SBON-120 | B0 25 | 180 | a0
APAB}T1-S300N-120 500 a8 | 40D A0
APAB}TIBEOONC120  BAO @ OB 700 | €0
Ak APIABII-B000N120 800 09 | 1000 80
APAB)23S108120 10 12 B0 32
dE APAB)235165120 1.6 16 720 | 40
APAB}23-E30N-120 30 17 @ B0 | ED
APIARI23SEON-1200  EO 21 | N0 @ 32
APAD}23-EBON-120 80 2 28 | 180 40
APAB} 23 S300N-120 | 30.0 @ 08 @ 400 @0

{.-E {1 {} il sk AP(AB|235800N-120 | 800 08 | 70.0 @ A0
@ o (M) (me] |50 7)) AP(AR)-23-8000N-120 800 08 1000 a0

IR APABMTIEIBE-120 | 16 16 | 70 | 40
i H APABR-11-530N-120 3.0 1.7 20 50
s o Ty s | :

1

_T
|

= r
Y

Orderk Dimenwlon {unlt: mm}

Modd | #| b o d]w |
48 14 B0 | 40 16

N ,] AP(AB}11-C1EN-120
B N

Single Shear Q-5erles 1200
— 4
|

N g G APABM1IQSON-1Z0 61 2B 100 68 30
" N ? N APPABIRITIEN120 38 14 B0 40 16
APIABI23CAON-120 | B1 | 28 100 BA 30

APABRIWTIOSN20 | 10 | 10 B3 B0
APIABMIITISEI20 1B 18 | BE 70

APABHINTIOSZ20 30 80 90 MO
‘HM‘]« - APABIITIOR-I20 | 10 | 10 B3 80
el

APIAB)23TIBE-120 | 18 | 18 88 70
APABL2ZTIOSA20 | 30 | 30 | 80 | 1D
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| Strain Gages

1 200 Strain Gages

Tea Rosatte TS-Saries 1200

Orelant Dimanalan {unkt : mm}

APABMITTENNS120 10 12 | BO | 6O
APABHITEXNS120 | 30 | 17 | 80 @ A0
APIABHTITSENS120 | BA | 21 | MO | 1A
APIABR23-TS08120 10 | 12 | BO | BD
APABR2ITE30S120 30 17 | 80 @0
APABNIITSBOS120 | BG | 24 | MO | M4

3-Element Rosette R-Series 1200

Y

AR i 0 AN

Crder#

APABHIRI0SI20 | 10 12 | B0 80
APIABF11-R1B5-120 1.6 15 20 120
APABHIR3ON120 30 13 | 80 180
APLBIZSRI0S20 | 10 12 | @0 80
APABLZERIBSIZ20 16 | 16 | 70 120
_APIABMZ3-RION-120 | 30 12 | 80 | 1m0

3-Element Rosette RS-Serles 1200

= &

Qrelar® Gimanslon (unlt : mm}

wio v ] s | o] i

APABHI-RESON120 30 | 17 | 80 @O

_APIABHII-ASBON-120  BO | 21 110 110

APABIZSRSSON-120 30 | 17 80 8D
APIABJIZREEON-120 BO 21 10 1D

Strip Gage SH-5erles 1200

I
W= wwiwr. ORI

d

Ordar#

e ) I 0
APABMIGHIGS120 W6 16 W6 | A0
APABIII-GHION-120 30 16 87 | 70
APABL23SHIBS120 18 1B 78 220
_ APIAB}ZBSHION-1Z0 30 | 16 B7 | 20




1 200 Strain Gages

=

Crooni Dimanalon {unlt : mm}

AFABHIISVIES120 1. 5.
AP(AB}T1-SVAON-120 30 13_ . 44.5_ ag,
APABIZ3SVIGE1Z0 16 15 20 BO
APIABFIZEVAON-120 . 30 @ 14 | 446 | B8

3501 strain Gages

Linear 5-Serles 3500

L

- §--
5 B

s s

APAB-I51E6380 1B 17 | 48 32
S Bl IR G RO R
AP(ABMI-GIOMEED 20 | 28 BG40
_AP(ABM11-20N-GE0 20 | 13 | B4 28
APABH-SION-GED 3D | 13 BB 26
APABMHMSI0SIE0 30 | 30 78 48
esmmsww 15 17 48 a1
APABFZZS1EWE0 1B | 2E  BO BD
AFABFI3-E2ONGE0 20 | 28 80 40
APIAB}22520NGE0 20 | 13 | B4 28
ummsoven 30 13 8n 2
Loci o liciciin i R ot R 2

Double Shear T=-Series 3501

LY
[ L]
- - w T [T mh| - aaf
Ak | A
: * H'1 [H L Ll F .
B 1 4 o4t 1 I P ™) I I )

APAR]-11-T1EN-350 {B‘Inh] 1]

AF‘U\BI-'I'I TEON-C*ED | .2.0 | EHE | ?D | BU
APABIIWTZEN3E0 26 41 76 B4
AP{AB)-11-TI0N-350 30 48 BE 70
APAB)20-TIEN-GBO(3mE) 15 30 BE | BO
APAR)Z3T20NBE0 20 | aE 70 B4
APUABI23TIGNSS0 26 41 7 B4
APF(ABI-23-T30N-360 | &0 | 48 | BE | 70
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| Strain Gages

35010 strain Gages

e Dimension {unit : mmj}

— | e o e [ ] o
- = mlu "mm’ AP{ABR)-11-
j ji: PAEFITOS05 350 | 3.1 3.1 8.5 5.0

AP{AB)-23-0305-350

-
AP{AB}-11-D100-350 10.0 10.0
AP{AB)-11-D130-350 | 13.0 13.0
AP{AB}-11-D170-350 170 170
AP{AB})-23-D100-350 | 10.0 10.0
AP{AB}-23-D130-350 | 13.0 13.0
AP{AB}-23-D170-350 | 170 170
n
Special type strain Gages
Linear S-Series 1K(2KIN
Order# Dimension {unit : mm)
d
a
Fo o AP(AB)-11-830S-1K 3.0 27 70 48
= —EL Co | AP(AB)-11-54058-2K | 4.0 | 38 | 8.0 | 55
. ’ " AP(AB}-23-830S-1K | 30 | 27 70 4B
v 1 e AP(AB)-23-5405-2K 4.0 38 8.0 5.5

High Temperature K-Series (Only Steel) Full-Bridge FB-Series (Special order)

KP(KB)-11-S30S350 | | 15
KPKBI11S40S1K 3 27 79 48




| Accessories

Order # Package
SC-1 IPA 500ml
Solvent Cleaners SC-2 MEK 500ml
SC-3 ACETONE 500ml
Surface Abrasion SA-1 ‘ Sand Paper 320 1000pcs
Materials SA-2 Sand Paper 400 1000pcs
Y
Tapes R4 U MylarTape 13mm x 66mm
L w @ Cold curing adhesive 30ml
Adhesives Banck{ ¢ Sg 8 ; g ; "
Bond-2 ¢ M- Hot curing adhesive 30ml
WR-1 Enamel coated wire 150m
Wires & Cables WR-2 2 Wire flat cable 50m
WR-3 3 Wire flat cable 50m
Protective Coatings PC-1 Silicone 100g
SD-1 Solder -
Solder & Flux EX-1 Flux 20.5 X 2kg
Bond-1 !
Soldering Station Bond-2 ‘A"W
D 0
Dra g A/P
A B @ D E
E
TL1-13 il D 45 & 1.3 0.9 176 50
Il
TL1-25 < mﬁ g4 | 64| 25 | 10 | 28 50
W TL2-13 U 45 | 32| 13 | 09 | 264 50
S \
TL2-25 1L BASALALA 84 | 64 | 25 | 10 | 44 50

10111



| DA1602-A Dynamic Strain Amplifier

Features

* Bridge excitation selection (DC 1V to 10V )

e Fully adjustable gain from 1 to 11,000

e All bridge completion built in, including 120, 350 ohm
»Single shunt calibration

e Selectable cut-off frequency of four low-pass filters

» Wide frequency response (25KHz, -0.5dB)

Specifications

Inputs

Bridge Exditation

Bridge Balance

Shunt Calibration (Built- In)

Intermal Calibation

Amplifier

Filter

Amplifier Outputs
Amplifier ndicators
Power

Size

Weight

e Excitation remote sense installed
 DC voltage calibrator built in

Applications

e Dynamic measurement - Strain, Force, Pressure,
DC displacement and High level voltage signal

e Safety diagnosis of structures in civil and architectural
engineering

e Lab test equipment with various physical sensors

straingages : 1/4, half(option), full(500~1kQ)dummy bridge resistor (120Q0~,3500)built in
transducer : foll, piezoresistive straingage types potentiometer, dcdt, displacement
transducer etc, high level : voltage (mV, V)

voltage : DC +1, £2, £3, +5V (x0.5%) remote sense (0.0005%/Q),at load resistor 350Q)
current : 0~100mA, max

counter : emf injection method ranges : +5000u¢e 2.5V/V(5% unbalance)
auto balance reset time : 2sec manual balance : 50ue (gain depen.)
balance data back-up : 3years

standard resistor built -in : 1000u€ (For Straingage 1200),3500G.F=2)
0.5mV/V (for transducer 3500)

precision power built -in  voltage : 10mV, 100mV, 1V (£0.01%)

differential, common mode amplifier
input Impeadance: » 100 MQ)
gain : x1, x10, x100, x1000 rotary sw (err : £1%)
x1~x11 continuously variable knob (err : £0.5%) ten-turn volume

total gain : x1~x11000
frequency response (two output) ; DC coupled : DC to 65KHz, -3dB max. (30% out put)
AC coupled : AC 5Hz to 25KHz, -0.5dB max
common mode input : =10V
stability : 2uV/Q, max reffered to input (gain over x100)
noise : 0.01 to 10Hz : 1uV p-p reffered to input

0.5 to 50KHz ; 5uV rms, max reffered to input

low -pass active 4pole butterworth filter (bessel filter)
frequency : 10Hz, 100Hz, 1KHz, 10KHz or wide band AC signal on/off (DC remove)

standard output : £10V 5mA,min monitor output : £10V 5mA,min
led indicators : power, +bal, -bal, over, cal, autobal

AC110V /AC 220V 50/60Hz (switch selected)+10%

217 x 71 x 296 (H x W x D)mm

2Kg



| DA1 602-8 Dynamic Analysis Module

Time Domain

\
Sampling Freq.[10000 =]Hz i

-~ Sampling
| 2 Xzoom x[7 = 0.00
Frequency [0 =] Kife g . =
¥ Zoom  x[1 3 500
Buffer Size [0 =] 2

I Show Grid -10.00 %
RESUME|  Show Cursor b T

0.017

0.026

Frequency Domain —— - —

X Zoom

1 3
|

Y Zoom

1875

X518 Y :[40.825755

Volt :[160 v :[3.658447
ChannelNo. [0~ i %
5 n A 7 A

0.034

>
2500

Hz

Features

AD Board & Accessories

Program
¢ Easy operating application software in Windows XP
* Channel information setting
* Data acquisition, save, load and print
* On line strip view (up to 8 channels simultaneously)
e X-T, X-Y and Spectrum view
eZooming and tracking
e Statistical analysis
(Mean, Max., Min., Variance, STD, Peak to Peak)
¢ Digital filters
¢ Binary to ASCI| conversion
e Static and Dynamic signal analysis

DA-1602

AD Board
(Notebook & Desktop Computer)

 Analog Inputs
-16 single-ended, 8 differential channels
-16 bit resolution
-100 KS/s sampling rate for Desktop PC
-200 KS/s sampling rate for Notebook PC
-Channel-independent gains and ranges setting
-Software calibration

* Digital /0
-8TTL lines

* Counter/Timer
-2 up/down, 24bit resolution
-20MHz maximum source frequency

* Shielded I/0 Connector Blocks
-Screw terminals for I/O connections
-Shielded enclosure
-On board temperature sensor for thermocouple
coldHjunction compensation

12113



Global Network

Norway Finland

Denmark

Sweden :
Est:r:ljya
ﬁ‘luawia
CAS Poland

CAS Fanr:ec'!‘S Geﬂ@%ﬂy Hungary

i Romania
Haly 3.9{2{% Bulgaria

Greece CAS Turkey eorglxzerbaijan

Tunisia  Cyprus Lebanog {ia Armenia

fe ol

Egypt

CAS Russia

UK  Netheland ikl

Moldova

Spain
Portugal

Iran

Saudnufrgbia
Nigeria

Ghana

Kenya

Maulitius

South Africa

Mongolia
Kazakhstan
Uzbekistan A Heaﬂggg;‘er
CAS China
CAS Pakistan CAS Bangladesi
CAS India Myanma
Trailand
‘CAS Vietnam
Srilanka Malaysia
Singarpore
Indonesia

CAS Oceania

World Class Weighing Solution - | %"
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Headquarter
Subsidiary
Production
Distributor

New Zealand

=
F7|= LA F=H 12| 19H7|
Tel: 031-820-1100

HEZRA
MBA| ZET HUIS 440-1
7} B/D

Tel: 02-2225-3500

CAS ZZ{X|AME
1577-5578

CAS FE2AH|A HIH
MZA| FEF FEE 1258HK|
TEEUFELX] 215 17295
Tel: 02-6679-5567

= £ X|H

CH7xkY
i TAl 87 &4t 35 336-21
Tel: 053-356-7111

BEXIE
BEA| ST 02 871-1
Tel: 063-211-4661

QIExRY

SIHA| ST B4 55 889-14
HEEYY 28

Tel: 032-434-0281

Canada

CAS USA

Cuba

Mexico Dominica Rep.

Panama .
Yenejuela

Peru

Chile

CHERIE
EA 57 EES 49-5
Tel: 042-672-1016

Uruguay
Argentina

dAE
T aMA| HES 1518-7 2&
Tel: 061-725-0262

ORAER|E FEXFE
ZY ORMAl YIS 174-2928  ETA BT SHE 622-6HX|
Tel: 055-255-4371 2& 202%

SMXIE
A YA| J7 HAE 1631-9
Tel: 052-267-3626

Tel: 062-363-0262

BAxE

SAGA AT ZES
165-1 S B/D 301=
Tel: 051-313-3626



WE WEIGH THE WORLD™
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