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The
Sensor
Company

Welcome to our latest catalogue
which autlines all TSM products,
together with a range of services
and accessories - designed fo
ensure you get the very best
performance.

TSM have been designing and
manufacturing strain gauges for aver
30 years. The resultant experience
and knowledge allows us to offer

a unigue service in strain
measurement, which enables us to
supply strain gauges for every
application in stress analysis and
transducer work.,

All products are manufactured in
our purpose built environmentally
controlled units, using the latest
photalithography processes and
micromachining techniques. Every
stage of design and manufacture of
strain gauges conforms to EC and
ISC 9001 standards.

As we control every aspect of
manufacture, you can be sure of
getting the right preduct you

need - when you need it. We
specialise in custom build to
specific requirements, with the
speed and flexibility you can expect
from a vibrant, dynamic company.

QOur philosophy is based on a
partnership approach with our
customers, by offering the very
latest technology at sensible
cost - backed up with full technical
assistance that is always available.
Let us share this philosophy
with you.

Mr. Albert Ellison
Marnaging Director

Mr. Ellison wha |5 the
owrier afl the company 15
& Chariered Enginear
with over 25 years
BXPESENCE in Strain
measurement and sensd
technodogy. His vision is
1 saeking oul the very
latest devefopments in
design, matesials and
technadogy and to offer
these developments to
the advantage of
customers. He avorsess
and directs a numbser of
research projscts in
partnershap with several
UK unsvarsitios

-

Mr.Sean Dobbins
General Manager

With a background in
Finance and
Postgraduate 1
Marketing, Mr. Dobbins
runs the day to day
managemant of tha
comgiany and is your
main contact for any
enquiry ar for spacific
spplications assistance
He co-ordinates sabes
wia 8 dedicated netwark
of distribuioes in same
31 countries worldwide
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Choosing the right Strain Gauge...

Careful sefection 15 imporfant in obtaining accurate and relizhle strain
measurement and achieving the best performance for specilic apphcations.
Choosing the right strain gauge will save tima and maeney o installation
costs. The foflowing characteristics for consideration are:

®  Strain sensitive alloy a.g. Censtantan or Karma
®  Backing matenal (carrier) &g Polyimide or Epoxy
[ ] Gauge length/Gauge pattern
L Gauvge resistance
Further requirements need to be considered such as
®  Accuracy and stability?
® Operating lemperature range?
[ ] Length of test duration and cyelic endurance?
[ ] Type of strain measurement (static, dynamic, ete)?

TSM will be happy to advise on all aspects to ensure you have the right
praduct

Despite the large numbar and types of strain gauges, (he process of selection
can be reduced lo a few basic steps, which are:

(1] Gauge length

a Gauge pattemn & resistance

(2] Option (it any)

(4] STG (Self Temparature Cempensation) number

Gauge Length:

Gauge length is the length of the gauge grid which is sensitive to strain and
which measures the average strain over the area of the grid. If an average
value s required, Tor example on & nonhamogeneods malerial like cament,
then a [ong stram gauge should be ulilised, For homogeneaus materials, the
length of the gauge is determined by the available space, ease of handling
and application; and grid area considerations for heat dissipation. TSM offer
gauge lengths from 1mm to 200mm.

Gauge Pattern & Resistance:

The suitability of a strain gauge pattern for a specific application will be
dependent on the gauge resistance and the type of stress analysis required,
Gauge resistances are typcally 120 ohms; 350 ohms, and 1000 ghms.
Higher resistance gaupes can use higher bridge voltages, generate higher
output signals, and reduce heat generation rates and leadwire effects. Single
prid gauges aie used in circumstances whare uni-aoal stress states exist
and the prncipk ases are known. Twa element grids are used in-a bi-axial
state where the principe axes are known and three element grids are used in
a bi-axial stress state where the principle axes are unknown,

Options:
TM offer the fallowing options for all strain gauges that are manufactured:

ta)  Leadwire atlachment - normatly up to 50mm vsing plain or
enamel insulated copper wire (Leadwire
lengths can be increased/decreased to suit
customer's application)

Folyimide laminale generally 25-50 micron
thick

i) Leadwire attachment and Encapsulation

Self Temperature Compensation Number (S.T.C.)

Constantan alloy pauges are available with various STC numbers which
miatch the thermal coeflicients of expansion of the test matenal in
ppm/degree C. These vanations are available for mikl steel, stainless stesd,
aluminivm and caramic.

b)  Encapsulation only -

T THAIN

— Karma — Constantan

tes on
Types of Foil

Constantan Alloy:

This 15 the most widely used and has a relatively high strain sensitivity

[or gauge factar), whilst being insensitive to strain level and temperaturs,
Constantan has a lang fatigue life, elangation capability and can be
mrocessed for salf temparature compensation. All batches of TSM foll which
hawe baen self temperature compensated are tested and their thermal ouiput
eurve plotted @nd approved. prior to the commencement of production.

Sea Fig. 1.

Karma Alloy/Nickel Chromium:

Harma resistance alloy has a high elecirical resistity and low temperature
coefficient of resistivity compared to Constantan, providing a wide
lemperature compensation range and having excellent stabilty and fatpue
charactanistics. Karma also allows higher gauge resistances to be achieved.

Foil Backing:

Plastic backing or carmer for the strain gauges. 1! provides electneal
insulation between the metal foil and the fest subject. Thare ae fwo
[asic types:

Epony Backing ~ for temperature up to 120 degrees C.
Polyimide Backing —  for temparatures up to 230 degrees C.

T5M can provide full details and guidance in the selection fo suil
Your requirements.



All basic designs have integral foil solder tabs provided for
lead attachments. Most of the configurations are also available
with leadwire attachment and encapsulation options. After
determining the desired foil type and backing material, choose
a gauge with the appropriate size, grid

pattern, tab geometry and gauge resistance from the charts
given on the following pages. It will then be necessary to
determine the temperature compensation required and any

options desired.

The charts show the code designation. Simply select the speci-
fications and options by the codes and numbers shown.
Remember — our engineers are on hand to provide every
assistance to help you with the right selection fo suit your
needs, We are just a phone call away! Tel 444 1265 55734

or Fax. +44 1265 58195.

Carfificate No. 957388
Qualified for design & manufacture of Strain Gauges

Ordering Information

Foil Strain Gauges Coding System

Availabifity:  Supplied in packets of 5 or 10 malched pauges.
Specification: Gauge Factor range 2.00 - 2.20. Gauge factor vamation with
in batch = 1%
Resistance variation =0.15% of nominal value on most
pauge configurations,

GAUGE BACKING
RESISTANCE MATERIAL
FOIL ALLOY

SELF-TEMPERATURE
GAUGE COMPENSATION

LENGTH CRID
meny GEOMETRY
OPTIONS

GAUGE TYPE

3—-/350-/PC11/D/C

1T mosefto C 1T mald steef f
5 stacking P Constantan 1t BA bi-axial ,rLl:fPM o."lr['l
K sl BAL balangy e
TK torgue Folyimele s il
R rosette : B 23 aluminuim 3 dual Frcapsiizon
[ e Only
00 ceramic e ey
10 transducer Rickal i TR - al .
iEapheapm  Eposy B P post yield l’i"!s wicle Tsilf
Balco Blwnk wncamp i Encapulation

CODING SYSTEM

Availability:  Suppliad n packets of 5 or 10
Specification: Resistance Vanation <17 of naminal resistance value

5/15/P/N
Nominal active  Naminal Backing Resistor Alloy
resistor length — Resistor Material
inmillimetres  Resistance I - Nichel
F - Polyimide

B - Balco

=



Further Technical Points...

Zero Drift:

Drift 15 a gradual change in gauge 2ero strai resistance with time. Deift is
always present, but can be minimised if the gauges are well matched and
carefully selected. To ensure minimum zero dft. TSM gauges are
manufactured from foil with very low temperature compensation spread
To ensure consistent performance, installation of all new gauges should b
temparature cycled af least three times, prior o taking measurements o
minimise zerm deift,

Creep:

Craep is the change in gauge output over time under a constant steain. This
oufput is revarsed on the removal of tha load. All TSM strain gauges are
designed to have minimum creep. However, for precision requirements, creap
can be a vital factor such as in electronic weighing. Gauges can be modified
fo match any characteristics of the customers transducer, & produce a creep
parformanca within Evropean standards.

Many factors can influence creep, These include the transducer body
materal, temperature, type and thickness of adhesive, type and thickness of
backing matertal, encapsulation and the geomelry of the slrain gauge design,
Even when the gauges have been carefully mamifactured, it an allermate
bateh is specified, it may be necessary 1o make adjustments

Hysteresis:

Hysterasis of a strain gauge (s the difference in the measured values far
rising nd falling strain loading or temperature. Hysleresis becomes smallay
after a number of load/tempearature cycles, therefore it is recommended that
installabions are load and femperature cycled o least three times before
experimental results are taken.

Errors:

Every strain measurement will unavoidably have measuremeant eror and the
knowledge of possibla sources of error will enable counter measures to be
taken. These may occur for example, in the change of resistance of the
gauge with tamperature. Other factors must be considered such as 2ara drift,
creep, hysteresis, inadequate insulation, cable, chemical effects and change
in gauge factor with temperature.

Gauge Factor:

Gauge Factor is a measure of the strain gauge's sensitivily and is expressed
&5 {he vatio of the relative change of resistance to applied strain. TSM
measure and indicate the gauge factor for every balch of strain gauges
produced, using special calibration equipment.

Temperature Compensation:

Uncompensated Constantan allay gauges are suitable for use at ambisnt
temperature only. Compensation for lemperature changes may be achieved
by the use of an active gauge and dummy gauge from the same production
batch, being bonded onto a test specimen, bath exposed to the same
temparature, with the dummy gauge being positioned in such a way that it
will nol be strained under test. Self-Temperature Compensation gauges are
made from Constanian which has been carefully selected and heat treated fo
extiibit the thermal expansion coefficients of the test specimen. This is e
most widely used temperature compensation method for stress analysis and
transducer applications.

|

CHECKLIST

Factors Affecting Strain Gauge Selection

Gauge Length

Gauge Pattern &
Resistance

Options

S.1.C. Number

0o

L 5 ) Ry

0 od

Y S oy

L

maximum strain area
accuracy & stability
heat dissipation
installation restrictions
cyclic endurance

heat dissipation

leadwire effects

stress state

strain gradients

installation restrictions
operating temperature

method of strain measurement
accuracy

signal to noise ratio

ease of soldering
environmental protection

type of strain measurement

test material

temperature range

<@

Caertificate Mo, 957388

Qualified for design & manufacture of Strain Gauges



Gauge Pattern

1/120

2/120

2N/120

2/350

AZ/350

2N/750

3/120

3/350

Resistance
in

OHMS

120

120

120 :

350 ¢

350

750 :

120 :

350

: 0.15%

0.15%

0.15%

0.15%

: 0.15%

0.15%

0.15%

0.15%

Gauge
Types
Available

1/120/PC
1/120/EC

2/120/PC
2/120/EC

2N//120/PC
2M/120/EC

2/350/FC
2/350/EC

AZ2/350/PC
AZ/3B0/EC

2MN/750/PC
2MN7ES0/EC

3/120/PC
3n20/eC

3/350/PC
3/350/EC

L RN

Active
Gauge
Length

1.00

1.50

2.00

1.50

1.50

1.50

2.90

2.80

Linear

Strain

Gauges

Linear
Strain
Gaupes

METX LEHGTH

Dimensions in mm

130 230
126 3.20
130 370
460 5.10
250  3.80
L70 510
1.50  4.50
160 470

Dwerall

Width

1.30

2.10

1.30

4.60

2.50

1.70

1.70

1.80

length Wil
490 2.90
5.50  4.00
480 3.50
7.00 7.00
/.10 5.60
8.00 3.80
8.00 4.00
6.00 4.00



Linear
Strain
Gaupes

LI
Strai
; J-::.:'.'.I—I _._I lll'.-(. .l-_l'.l:! ra ! n
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T —— Gauges
-1 = = &t
P pe—
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Resistance Gauge Dimensions in mm
Gauge Pattern in Types o X 5 8
' clive chive verall werall Matkrix Matrix
OHMS Available Gatige Gaupe Length Wielth Length Width
Length Widlh

35/350 “mm =5 350 - 0.15% z:jz;:s 3100 060 0 A 800 | 450

PP/350 S 350.gusw  PPISORC 310 310 630 310 1000 550
[ - PP/350/EC

3/1000 i___‘ B 000:01s% 1000PC 300 290 600 310 1020 9.80

J1000/EC

4}'12[] ‘_-—_—;- 120 : 0.15% 120FC 3.10 2.20 6.40 2.40 1250 6.00

7 4/120/EC

5/120 -._;'f,:j- 120 * 0.15% z:i:: 500 200 760 200 10.00 460

6/350 :j s0:01s% OP0FC 470 460 990 460 1450 9.30

6/350/EC
7/60 'E:__% 60 * 0.15% ;::Zj: 570 270 850 320 1250 6.00

7/100 W= gp:015% /1OUFC 570 2700 850 3200 1250 600

J1O00/EG

JIEYY



i Pian Resiis:lance
OHMS

1/120 -_r_::.—_:__—;—__» 120 © 0.15%
N/120 mE = 120:0.15%
7/1000 M =% 1000:0.s%
8/350 a0 015%
10/120 r__-&%- 120 - 0.15%
13350  m O 3s0:01s%
13/600 :@ 600 * 0.15%
131000  m I W 1000:015%

Gauge

Types
Available

JI120/FC
J120fEC

FNFL20/PC
FMN/120/EC

7/1000/PC
7/1000/EC

8/350/PC
8/350/EC

10/1206/PC
10/120/EC

13/350/PC
13/350/EC

13/600/PC
13/600/EC

13/1000/PC
13/1000/EC

Active
Gauge
Length

5.60

5.70

6.40

6.30

10.00

12.70

11.20

12.50

Artive
Gau%e
Width

3.90

2.70

3.80

3.30

3.20

4.80

5.00

5.60

Dimensions in mm

Owerall
Length

8.60

8.50

10.00

10.50

13.40

18.90

17.40

19.20

Overall

Width

4.40

3.20

4.00

3.70

3.20

5.70

5.50

6.50

Ibateix
Lanpth

11.00

12.50

12.00

14.00

16.40

22.90

20.00

24.00

Matrix
Width

1.90

6.00

6.00

8.00

6.50

10.10

10.00

12.00



Linear
Strain
Gauges

-
- PYERRLL LEWGTH = Stra I n
LETWE GAUGE LENITE |
Il 1 L = I
i ===} Gauges
= al-
rrrrrrrrrrrrr -
Resistance Gauge Dimensions in mm
Gauge Pattern in Types = ; i " . )
+ ctive Active iEral verall atrix latrix
OHMS Available Gauge Gauge Length Width Length ‘Width

Length Width

20/120 I 120:015% ZU120C 2000 540 2450 540 29.10 9.10

20/120/EC

20/350 e 3s0:0as%  202%0FC 1900 440 2450 470 2820 8.70

20/350/EC

30/120 E 120  0.15% SU/120/FC 3000 550 36.00 550 4080 1040

30/120/EC

33/350) HEEEEE= 350:015% o0 31.00 750 39.00 800 4310 1250

33/350/EC

§0/120 - 120:015% 0 0 90.00 370 55.00 4.50 60.00 9.50

50/120/EC

100/240 === 240:0.15% PR 100.00 4.00 105.00 450 115.00 10.00

100/240/EC

150/240 === 240:0.5% o 150.00 6.00 158.00 7.00 168.00 18.00

150/240/EC

200/240 ======== 240:015% - 0-'0°C 20000 7.50 209.00 9.00  220.00 20.00

200/240/EC



Gauge Pattern

2N/120/WS
stacked

2/350/BA

3/350/BA

3/350/WS
stacked

3/350/BAL -:T|J

1]

31/350

4/350/BA

TN/120/WS
stacked

8/350/WS
stacked

.....

Resistance

120 - 0.15%

each element

350 : 0.15%
each element

350 : 0.15%
each element

350 : 0.15%
each element

350 : 0.15%
each element

350 : 0.15%
each element

350 : 0.15%
each element

120 ¢ 0.15%
each element

350+ 0.15%
each element

Gauge

Types
Available

2N/120/PCIWS
2N 20/ECWS

2/350/PC/BA
2/350/EC/BA

3/350/PC/BA
3/350/ECIBA

31350/PCIWS
3/36VEC/WS

3/350/BAL/FC
3/350/BAL/EC

3T/350/FC
3T/350/EC

4/350/PC/BA
4/350/EC/BA

TN/ 20/PCIWS
THN/L20/EC/WS

B/350/PCIWS
8/350/EC/WS

Active
Gauge
Length

each

2.80
each

1.80
2.80

2.50

3.5/1.5

5.70

6.30

IR

Bi-axial

Strain
Gauges

Aclive
Gauge
Width

2.70

3.30

Dimensions in mm

Dwverall
Length

3.70
each

3.30
gach

10.00

10.00

7.10

8.50

10.50

Oyeral|
Width

1.30
each

5.00
gach

6.50

4.40

4.20

3.20

3.70

Bi-axial
Strain
Giluges

Batrix
Length

6.50

7.50

7.00

6.00

12.00

12.00

6.00

10.00

13.00

Matnx
Width

6.00

8.00

10.00

6.00

8.50

5.20

9.00

10.00

13.00

B



Tii-axial
Strain
Gaupes

Gauge Pattern

2N/120/TRI
stacked

3/350/TRI
stacked

4/350/A

4/350/B

TN/120/TRI
stacked

8/350/TRI
stacked

Py
H—y

I |

-
-
m

=

EEQEF'

|

Tri-axial
Strain
Gauges

Resistance
in
OHMS

120 : 0.15%
each element

350 © 0.15%
each element

350 : 0.15%
each element

350 : 0.15%
each element

120 : 0.15%
each element

350 : 0.15%
each element

Gauge
Types
Available

2N 20/PC/TRI
2N 20/ECTRI

3/350/PC/TRI
3/350/ECITRI

4/350/APC
4/350/AEC

4/350/B/FC
4/350/B/EC

FNF120/PC/TRI
TN 20/EC/TRI

8/350/PCITRI
8/350/EC/TRI

Active
Gauge
Length

2.00
each

3.20
each

4.00

4.00

each

6.30
each

Active
Gauge
Width

Dimensions in mm

Overall
Length

3.70
each

5.40
gach

8.00

8.00

8.50
each

10.50
gach

Cherall
Width

1.30
each

3.80
each

2.00

2.00

3.20
gach

3.70
each

Matrix
Length

6.50

6.00

15.00

10.00

10.50

12.50

Matrix
Width

6.00

6.00

10.00

5.00

11.50

13.00



Dl Elemenst
Strain
Gauges

Dual Element

Resistance Gauge Dimensions in mm
Gauge Pattern in Types o = e e e s
I clive clive VEra vera atrix Jatriz
OHMS Available Gauge Gauge Length Width Length Width
Langth Width

- _ 2ne00/PC™ 2190 300 450 640 9.000 10,00
2/1000/D al | ekt o 2/1000/EC/D ' each , . ‘ .

393500 =l ssocousw U0 310 170 560 370 7.00 6.0

=l 1  cachelement 33/350/ECD each
3/1000/D % o -oas VU0 300 280 600 64D 1000 1040
Gasp B mecowx SURP 520 310 B4 730 1400 10D
IN/350/D % socoiew 7OMP 630 280 920 610 1250 981
7/1000/D E 1000 S0 15 ¢ ZTEEEEE 6.40 ga{%{% 10.00 670  13.00 11.00
sy B moiomws 7O 640 64D 1000 65D 1200 850
8/350/D E 350 - 0.15% :;::::E 6.60 g;ﬁ:{?} 1000 770 1360 9.70

IH



Targuay'Shoar
Strain
Gauges

. Torque/Shear e

V Stra in . B

Gauges
Resistance Gauge Dimensions in mm
Gauge Pattern in Types
OHMS Available e | pane o | BRI L e et
Length Width g
TK4/175 B 175 0150 | WATS(EG 205 2650 | hips | 2000 750 350
ﬁ TK4/175/EC
TK4/350 B ssoioasw TNRSUC 915 9p5 565 200 750 350
A TK4/350/EC
TK5/175 r ! 175:0a8% orore 300 315 760 260 1000 550
A TK5/175/EC
TK5/350 ¥ asoioase TROOPC 300 315 760 260 1000 550
A TK5/350/EC
TK6/350 @A™ 350 0.15% TRAnaEL 240 310 1130 200 1400 450
TKE/350/EC each
K350 o %dhe soconsw TPSOFC 290 280 1420 750 2080 1000
1 @ TK7/350/EC each

=



Gauge Pattern

TK9/50
ONE PAIR

TK9/60
ONE PAIR

TK9/50
TWO PAIR

TK9/50
FOUR PAIR

TK9/50
SIX PAIR

TK9/50
TEN PAIR

-

Fr LT FL LT 1
TEmEm-.

-
-

-

- -

Resistance
in

OHMS

50 : 0.15%
each section

60 ! 0.15%
each section

100 : 0.15%
each half

200 : 0.15%
each half

300 : 0.15%
each half

500 : 0.15%
each half

Gauge
Types
Available

THY/S0/PC
One Fair
TKY/50/EC
One Fair

TKS/60/PC
One Pair
TKY/60/EC
One Pair

TKSQ/A0/PC
Two Pair
TKY/SO/EC
Twa Pair

TRO/S0/PC
Four Fair
THO/S0/EC
Four Pair

TKY/S0/PC
Six_Pair
TK9/S0/EC
Six Pair
TKY/50/PC
Ten Pair

TKS/SO/EC
Ten Pair

Active
Gauge
Length

3.70

3.70

8.40

18.20

27.20

46.00

Active
Gauge
Witdth

5.30

5.30

6.30

5.30

5.30

5.30

Dimensions in mm

Owerall
Length

6.00

6.00

10.70

20.50

29.50

48.30

Cverall
Width

9.30

9.50

9.50

9.50

9.50

9.50

TorqueShear

Matris
Langth

13.00

13.00

17.00

26.50

36.00

26.00

Strain

Mate
With

13.00

13.00

13.00

13.00

13.00

13.00



Torgue/Shoar

Gauges

0

N

PELLE R ELER R

TSM.”

Gauge Pattern

TK10/350

TK11/330

TK12/350

TK14/350

TK14V/350

TK16/1000

TK17/350

TK18/350

i |

IO AC
| [ B

o)
=

Y
A |4

ALY
v o4

AN
P 4

T
— |

il

4
4

Torque/Shear
Strain
Gauges

Resistance

in

OHMS

350

350:

350

350 :

350 :

1000 :

350 :

350 -

: 0.15%

0.15%

: 0.15%

0.15%

0.15%

0.15%

0.15%

0.15%

Gauge
Types
Available

TK10/350/PC
TK10/350/EC

TK11/350/PC
TK11/350/EC

TK12/350/PC
TK12/350/EC

TKRI4/350/PC
TK14/350/EC

TK14V/350/PC
TK14V/350/EC

TH16/1000/PC
TK16/1000/EC

TK17/350/PC
TH17/350/EC

TK18/350/PL
TK1B/350/EC

LR

Active
Gauge
Length

3.30

3.10

1.70

2.40

2.60

3.10

3.20

3.70

Active

Gauge

Width

2.90

2.70

2.80

3.60

3.60

2.80

3.40

4.70

Dimensions in mm

Owarall
Length

8.10

8.80

4.70

6.30

6.30

8.00

9.50

10.70

Overall
Width

5.70

5.70

3.20

4.40

4.10

6.30

1.30

6.20

Matrix
Length

13.00

12.00

10.00

10.00

10.00

10.50

10.50

11.60

Matrix
Width

10.00

8.50

1.00

8.00

8.00

9.50

8.40

1.20



Gauge Pattern

13/200

20/240

20/1000

D12/330

CD3/350

CD4E/350

Resistance

200 : 0.75%

240 : 0.75%

1000 © 0.75%

350 : 0.75%

350 : 0.75%

350 : 0.75%

Gauge
Types
Available

13/CD/200/PC
13/CD/200/EC

20/CD/240/PC
20/CD/240/EC

20/CD/1000/PC
20/CD/1000/EC

D12/350/PC
D12/350/EC

CD3/350/PC
CD3/350/EC

CDAE/350/PC
CDAE/350/EC

Circular
Diaphragm
Strain a0
Gauges e

Dimensions in mm

Maximum Circular Souare
Grid Matrix Matrix
Diameter

13.00 13.50 19.50
19.30 20.00 23.00
19.50 20.00 21.00
10.90 11.90 15.00
9.30 10.30 11.50
9.90 10.20 11.00

824

..........
.....

, 5
i £
||||||||||||

Circular Diaphragm

Strain
Gauges

Diapheagm
Mimimum
Diameter

13.70

20.20

20.20

12.10

10.50

10.40

ey
o



Half and Full
Bridge Strain
Gaupes

Gauge Pattern

TD1/1000 @
TD2/1000 qglj

TD3/330

TD4/1000

TD5/350 @

it

i

TD6/1000 @

000w [

1350/sR 7 >

7/1000/SR 7 >

Half and
Full Bridge

Resistance Gauge
in Types
YP Active Active
OHMS Available Gauge Gage
I.enp,'lh Width
1000 =02y | DHO00FG o0 B0
TD1/1000/EC
1000 gize  021000FC 7150 370
TDZ2/100/EC
350 - 0.2% TD3350/PC 24[] 250
TD3/350/EC
1000 : 0.2% CVIO0OFC 960 260
TOA/ 1 DOVEC
g egoay || IEISHAC 150  3.70
TDE/350/EC
1000 0.2% |CO000FC 150 370
TDE/000EC
1000 :0.2% <O00FPGHB 210 270
each element  2/1000/EC/HB Ba{}h
i J1350/PCISR Maximum gauge
350 * 15% diameter 3.5mm

each element

1000 : 15%
each element

J/350/EC/SR

7/100Q/PC/SR

Maxmum gauge

diameter 3.5mm

7/1000/EC/SR

JRYY

Dimensions in mm

Overall
Length

12.70

13.80

9.90

9.90

16.70

16.70

4.70

10.00

10.00

Overall
Width

12.00

12.00

7.50

7.50

16.70

16.70

6.40

3.50

3.50

Matrix
Length

15.50

16.00

11.90

11.90

19.50

19.50

6.80

12.00

12.00

Matrix
Width

14.50

14.50

8.50

8.50

19.50

19.50

7.30

5.50

5.50



Gauge Pattern

R3/120/120

R3/120/350

R3/135.90/120 §

R3/135.90/350 §

R4/120

R6/135.90
/120

S13/120

|

=

-y

3
, ¥
\J
|/~

-
o B

v
-

ol

Resistance
in
OHMS

120 ® 0.15%
each section

350 : 0.15%
each section

120 £ 0.15%
each section

350 : 0.15%
each section

120 * 0.15%
each section

120 - 0.15%
each section

120 - 0.15%
each section

Rosette Type
Strain
Gauges

Gauge
Types
Available

R3/120/120/PC
R3/120/120/EC

R3/120/350/FC
R3/120/350/EC

R3135.90/120/PC
RN 36.90/120/EC

R3/135.90/350/PC
R3/1356.90/350/EC

Ra4/120/PC
R4/120/EC

R6/135.90/120/PC
R6/135.90/120/EC

313/120/PC
S13/120/EC

Active
Gauge
Length

3.00

3.00

3.00

3.00

3.20

1.40

13.00

Active
Gauge
Width

2.20

2.20

2.20

2.20

2.20

1.50

5.00

Orverall
Length

14.00

14.00

14.00

14.00

16.00

9.00

24.50

.

Dimensions in mm

Overall
Width

14.00

14.00

14.00

14.00

6.50

9.10

24.50

Rasatte Type
Strain
Gauges

8

RS

Matrix
Length

16.00

16.00

16.00

16.00

20.00

11.10

27.00

3

Matrix
Width

16.00

16.00

16.00

16.00

12.00

11.20

21.00



Crack
. u
! Propagation
Gauges
Number Gauge Dimensions in mm
GEUEE i Lirc:bs AE:::EIE Overall Cverall Matrix Matrix
Length Width Length Width

CPG 1 | 5 12umes | PG 52.50 33.40 85.00 45.00

CPG 2 | 11tmbs  CPG2  34.60 25.80 40.00 31.00
CPG 3 - a0 limbs  CPG3 30.50 51.10 32.50 54,00
CPG4 | | 3olmbs  CPG4 33.20 72.40 38.00 79.00
CPG 5 _ 196imbs  CPG5 2350 23.20 28.50 2850
PG ~ simbs  CPGB 160.80  10.40 18350  16.00
CPG 7 : - 1limb CPG 7 77.00 2.00 81.00 4.00

BG 1 e 1limb BG 1 31.00 5.30 36.00 10.40

J[EXY
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Temperature
Compensation
Resistors

1

Temperature
Compensation ' '
Resistors
] B
I I
Resistance Resistor Dimensions in mm
Resistor Pattern in Types i _ -
OHMS EJICJEJHE_ g:llw Dverall Dyerall Matrix Matrix
e JaLge Length Width Length Width
Length Width

i I ] i 13 5/13/PN 4.78 4.93 6.50 5.00 9,04 B.43
. 'm 15 5/15/PN 4,78 4.93 6.50 5.00 5.94 8.43
Nickel smm i Jﬂ J 17 5/17/FN 4.78 4.93 6.50 5.00 9,94 B.43
L 20 5/20/PN 4.76 4.90 6.54 5.10 9,95 B.46
22 5/22/PM 4.76 4.90 6.54 5.10 5.95 8.46
24 5/24/PN 4.76 4.90 6.54 5:10 9.95 B.46
34 5/34/PN 4.83 4.92 .50 5.00 5,90 8.40
35 5/35/PN 4.83 4.92 6.50 5.00 5.90 B.40
36 5/36/FN 4.83 4.92 6.50 5.00 9.90 8.40
38 5/38/PN 4.83 4.92 6.50 5.00 9.90 8.40
40 5/40/PN 3.16 2.97 .00 3.20 7.28 4.48
42 5/42/PN 3.16 2.97 6.00 3.20 7.28 4,48
44 5/44/PN 3.16 2.97 6.00 3.20 7.28 4.48
46 5/46/PN 3.16 2.97 .00 3.20 7.28 4.48
48 5/48/PN 3.16 2.97 6,00 3.20 7.28 4.48
I ] i 22 9/22/PN 6.13 5.00 B.54 5.12 11.54 812
: ,;:uJ‘, 23 9/23/PN .13 5.00 8.54 512 11.54 812
Nickel Smm LJ 24 9/24/PN 6.13 5.00 B.54 5.12 11.54 8.12
it 25 9/25/PN 6.13 5.00 854 5.12 11.54 8.12
26 5/26/PN 6.13 5.00 8.54 512 11.54 812
34 9/34/PN .16 5.10 8.51 5,81 11.51 B8.81
35 %35/PM 6.16 5.10 8.51 5,81 11,51 8.81
36 O/36/PM 6.16 5.10 8.51 5.81 11.51 B.81
37 9/37/FN 5.16 5.10 8.51 5.81 11.51 8,81
38 /38PN 6.16 5.10 8.51 581 11.51 2.81

2
2
=

€44



Accessornies

11

Bridge Balance Resistors
& Bondable Terminals

Resistance
Resistar Pattern in Resistor
OHMS types senr
Length Width
17 5/17/PB 3.10 2.70
Balco 18 5/18/PB 3.10 2.70
19 5/19/PB 3.10 2.70
- - 20 5/20/PB 3.10 2.70
% 21 5/21/PB 3.10 2.70
= = 22 5/22/PB 3.10 2.70
- e 23 5/23/PB 3.10 2.70
24 5/24/PB 3.10 2.70
28 5/28/PB 3.10 2.70
30 5/30/PB 3.10 2.70
3z 5/32/PB 3.10 2.70
. Resistance Resistor Active
Apex Resistor in OHMS types e
0.8104.5:15% (conaranrany 800
0.7 to 3.5 * 15% ’E‘EEE@? 8.00
Bondable Part Size Terminal Terminal
Terminals Number  NottoScale | gneiy Width
el SBT - 1 LT 1.61 0.65
T SBT - 2 L EEET]] 2.38 0.96
' l SBT - 3 1 3.17 1.29
=L SBT-4  IILEIRNN 4.78 1.97
' SBT- 5 TR E T 6.36 2.58
T L SBT-6  §1111111 9.53 3,95

JRXSY

Dimensions in mm

Querall
Length

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

Active
Gauge
Width

4.50

4.50

Terminal

Spacing

0.46
0.64
0.67
1.32
1.77
2.68

Overall Matrin
Width Length
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
3.20 7.20
Owarall
Len H"I
10.00
10.00
Matrix
Width
10.10
16.35
21.79
32.67
43.87
65.50

Matrin
Witlth

4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

Crvarall
Width

6.50

6.50

Quantity

per pack

70 STRIPS
60 STRIPS
50 STRIPS
40 STRIPS
30 STRIPS
20 STRIPS



steps

Surface Preparation

Adhesive Selection

Gauge Handling & Bonding

Leadwire Attachment

Protective Coating Application

Gauge Testing

Certificate Mo, 957388
Qualified for design & manufacture of Sirain Gauges

to successful
Strain Gauge
Installation

Preparation & Installation

0 SURFACE PREPARATION

For consistent high quality strain gauge bonding, it
iz essential that the following cleanliness procedyras
are followed;

(1} Degrease with TSM Surface Cleaner using
rags or cottonbuds

(2} Surface abrade with coarse grade eme
paper followed by abrading with fine 400

rade amery.

{3} et abrade with fine 400 grade emery and
TSM Conditioner, then wipe dry.

(4}  Gauge location fayout lines should be
marked not scribed onto surface.

(5)  Rub the surface with:a cotton bud, soaked in
TSM Conditioner, until you reach the stage
when a clean bud remains untamished, then
wipe dry,

(6)  MNeutralise with TSM Neutraliser applied
with a cotton bud and wipe dry from centre
af the preparation area outwards, to avaid
contamination.

It is preferable o install the gauge within 20
minutes of completing the surface preparation.

@) ADHESIVE SELECTION

It is important to choose the right adhesive for your
application and operating temparature, TSM offer a
wide range which Is listed on the back of the "TSM
Adhesive Kit" datasheet and on Page 23 of the
catalogue, or call our technical sales department on
+44 1265 56734,

GAUGE HANDLING
& BONDING

Tweezers should be used at all times for handling
strain gauges, working areas should be clean glass
surfaces to avoid contamination. The gauge and
solder terminals, if required, can be located with
the aid of tape suitable for the curing temperature,
the chosen adhesive applied and the installation
clamped and cured as directed in the "Adhesive Kit™
datasheel. In addition TSM offer thelr own in-house
comprehensive bonding service. Sea page 23.

@ LEADWIRE ATTACHMENT

Instrument wire andfor leadwire can now be
attached to the bonded installation. For full
Instructions and materials please call our technical
sales department on +44 1265 55734.

PROTECTIVE COATING
APPLICATION

It is important to protect the gauge area as soon as
possible after instaliation from: water, chemicals,
contamination and mechanical damage. Depending
on the application and operating temperature TSM
offer Palyimide encapsulated gauges or TSM400
waterymechanical protection in the form of a 2 part
Polysulphide cured epoxy.

(3 GAUGE TESTING

Finally, it is important following the installation
process that the strain gauge reads the nominal
resistance and s electrically insulated from ground.



Adhesives & Bonding Service

TSN Adlasive Kifs

RiHIEES do st Surn
parfoaman
proning
datzd tn

| iid consumes ailhesnes a0 not

jart epomy m@sin-and hardenss, Swch

Mast strain g

T5M 300 i hand iy and palyimide

[ Adhesives Kit™ datashent

T5M adhesies avalable are

T5M 100 CEMENT Cyannacrylaie Instant A

o b FO°C
TSH 200 CEMENT ] -,.'l|__'|._- mix, kaat cumng

dhesiva suitablz up to
150°C
TSH 300 CEMENT A two component, beal curing adheswe selabls up
o 23{°C

TSM GO0 CEMENT A two companent. roam lempesature curing

Bonding Service

['3M oHer & con # Ironblo feese nstillation of Straim

pauges. Because many custamers conduct [hei

dnndmp Senaca i

wwn installaban and bending TEM
offer angoing supped, guidance and traming plus

& In-house clean areas
transducers, baad cells, mdc

dedicated to the bonding of strain gauges for presses
bl

edactranics, and stress anakysis est samples

@ O safe sdraan paugeng teams who specalse o structural siress analysis,

o for aetospace, automative and OEM apalications

L ] Beapoke design senace for special paugng agplications
Bonding Accessories:

TSM offer a wide range of qualily ocessanes to ensure ophmum esulls for
preparatan, bondmg and coating of siran geiges

Abeasive Papar Grades 100 - 4007 Cotlon Buds

TaM Solvent Cheaner/Canditioner/ Rosin Salvent and Neutrabiser
Silicone Rubber Strips, PTFE and Polyester tape

Speing Clamps/Applhcation Tanls

Solder/Soldering Irons/Bondable Terminals

Solecton of Wees and Atachments/Winng Tools

Strain Gauge Kits:
Fully equapped Kits contain everything you need for applying strain gauges - whether

all are expenenced ar new to this dascipling, we can provida the nghl matenals ko sii
yaur needs

Type 5370K . Students Strain Gauge Kit
Fype 5370M Strain Gauge Adnesave Kil
Fype 5370N Slrain Gaups Toal and Adheswe Hit




Ceramic & Silicon Pressure
Sensors & Load Cells

CERAMIC PRESSURE SENSORS

ading chemical
rd pressurd rages from
I Mluming, the diapheagm

GOS0 &
0-1 lar fo 0-§
malenal otfers extroarding

L Outstandmg long
L ] Excellent repeatability wi
L ] Ronges 0 - 1 bat to 0

alnlily

ihpr

1ed harmetically seale

Nadicors ar as a
viiiable to canvart the

35 dre &

o autpuds

&l ensuie maximin
| Jopg serwce ble. For lurther miormation and prces. call the sales
1zam an + 44 1265 55734 for dotails

LOAD CELLS/TRANSDUCERS/SPECIAL PURPOSE SENSORS

I5M privde @ compe nd cirgut £o
high vobume manufaciurs nd transdi
t ol sing quality strain gauges that can
Wi supply 103 wile range of weighing eguipment 2nd Iransducer cormpin
diftaran infustnes a wany 4 ci i d wide range af appicatio
Ents 10 us today on +44 1265 58195, W will ba

rs. Al TSM loa ce

configured

e mamy

Why nod fas your appl
pleased 10 holp

cation requirem

SILICON PRESSURE SENSORS & ACCELEROMETERS

T5M alsa otfer minature pressure sensors, manufactueed from cambaing precose
Silican macromachening) and wafer famination (anodic or fusizn bending)
with citcaiil processing technigues such as photoldhograpsy. ditfusicn and thin
film degosition

Thea Bigh teliaifety, bong berm stability and Inw cost of micromachining sensors maka
them ideal for appscations such as blood pressure transducers. gas and hguid Now

asyremant and control. T5M have an uncompromising commitment to supplying
witlly, advanced lechnodogy pressure sens C
micremachingd devices

The uneque combination of advanced design lechmpues, state-of-the-zrl fabricafion
{fechnology, backed up with expert advice a0d wille avialability bhas made TSM the
preferred suppleer for many af today's leatfing comyianies

Qur techmical sades depacdment will be pleased fo adwise on the nght salwhon for
yoer nesd



Quality by
Design

QUALITY BY
DESIGN

TSM offers a complete design
service by qualified engingers
using the latest CAD
technology. Together with
latest photolithography and
micromachining facilities,

we can assist in every aspect

from cancept to completion far
your-foil strain gauge - sensor

requirement, cost effactively.

OUR
COMMITMENT
TO YOU

Stringent guality contral and
inspection is exgrcised at
every stage in the
manufacture of all TSM
gauges. All matenials used are
rigorously tested to our own
exacting requirements before
approval is piven for use in
manufacture. All processes
conform to 150 9001 and
Mil-I-45208 accreditation,
You can be sure of our
commitment Lo ensure
complete satisfaction,

WHAT ABOUT
PRICES?

Because we control all
processes and manufacture
in-house, Wwe can conteal our
costs and pass these savings
on ta you. Qur prices are very
competitive and we can offer
discounts for quantity ordars.
To find out more, why not call
our sales team - and put vs to
the test?

(Photopraphs reproduced with
kind permission of Shorts/
Bombardier)



Applications
in
action
of

TSM
Strain
Gauges
&
Sensors

Carlilicato No. S57388



Product Range

Linear Strain Gauges.

Torgue Strain Gauges.

Full Bridge (Linear/Circular).

Crack Propagation,

Custom Designed Strain Gauges
Adhesives.

Bonding Service.

Sensor Modules for Pressure, Force,
Torque, Vibration and Temperature.
Thin Film, Foil and Semiconductor
Micro-machining.

Agents throughout the world. Call us for details of
your nearest representative.

Vertreten durch:

|
ESA Messtechnik GmbH
Schlossstr. 119
D- 82140 Olching / Miinchen

Tel.: +40 (0)8142 444 130 - Fax: +49 (0)8142 444 131
E-Mail: info@esa-messtechnik.de

IR

TSM Limited
Sensor House
Wrexham Technology Park

Wrexham
LL13 7YP
United Kingdom

Cartificate Mo, 957388




