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Section A

General Introduction to
Thermostatic Bimetals

1 - Principle of Operation
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a simple beam and that the operative length of the cantilever does not begin exactly at the outside edge of the clamp but is slightly 

2.2   Electrical Resistivity
 is the electrical resistance of a body per unit length and unit cross-sectional area.

Where       " mm2

        A   "  cross sectional area   mm2

        L   " gauge length used to determine R meters

and        R   "
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2.3   Electrical Resistivity
 5 per cent from the 
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2.4   Limits of application

2.5   Permissible Bending Stress

max at the maximum temperature that the bimetal is 

2.7   Thermal Conductivity
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The Continuous Hot Atomic Bonding Process

the  industry  uses  a cold  bonding process  which requires  a 
subsequent  sintering  operation  to drive oxides and  other impurities  
away from the metal interfaces  to improve  the bond.

pressure  than conventional  methods.

pass through a reducing atmosphere which removes oxides and other 
microscopic contaminants.

required to improve bond strength.  A strong bond is created by the 

strength equal to that of its components.

in long coils of material without welds and with excellent bond 

centimetre of width.

by this process  reveals  a superior  bond interface  with no 

highly valued by users of thermostat metals.

material  is stretcher  roller levelled  by a patented  process  to 

precision slit and edge-conditioned to remove any burr.  Quality 

3 - Method of Manufacture



Section B

Applications

1 - Principle of Operation

07

1 2

3 4
converted into mechanical energy

Motor Protection

Overload relays

Air Dryers

Energy Regulators

Automotive

Oil Pressure-gauges Oil cooling regulators

Thermometer

Fire Detector

Contacts

Steam trap

Bimetal
Washer
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Domestic Appliances

Electric Ranges

Refrigerators

Washing Machines

Percolators

Aviation

Altimeters

Medical

Adjustable thermostat

Ambient compensated thermostat

Snap disc thermostat

Snap action
bimetal discs

Contacts

Spring

Helical spring

Indirectly adjustable thermostat

Fluorescent tube starter glow switch

Glass
Bulb

Thermostatic
Bimetal

Warm Cold

Mixed
Water

Timer Switch

Switch

Heating
Resistance



Section C

Design
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1 2

3

5

4

6

Special factors such as high corrosion resistance or high strength

Price

High activity and medium operating temperature types

 
 

206-1 
206-2
223-1

Medium activity and high operating temperature types

temperatures but a higher activity at higher temperatures and a wide linearity range.
206-3
206-4
223-3

258-1

Low activity and low  resistivity  types
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Highest  activity  and highest  resistivity  types

type of bimetal.

721-112
721-140

Systematic variation of thickness of this shunt layer gives a series of bimetals suitable for  circuit  breakers  



Automated Stretch Levelling Line

11

197-7
258-1
258-3
258-5

combination of high activity and low resistivity outweigh corrosion resistance and strength.
721cu3

721cu10

721S50
721S60
721S80



Cantilevers and Simple Beams

the cantilever  or simple  beam.

U-Shape

transforming temperature change to force such as in control valves or for operating switches.

12

1 2

3

5

4

6Spiral and helix coils

U-Shapes

Discs

Snap elements

1 2

3

5

4

6

7 8

Space available

Dead weight of the bimetal

Permissible bending stress

Minimum bimetal volume

Economy and accuracy of manufacture



Symbols used

w        =  Width in mm

max

m

t
           developed if the bimetal is completely restrained.
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3.3   U-Shape

Assuming radius of bend is small compared to length

D "
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21
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3.5   Creep type discs

3.6   Snap Acting Discs

A disc of thermostat metal is pretensioned by dishing or doming. 

bimetal  action  reach a point where  they equal the pretensioning  
stresses. At this point the disc snaps to the opposite concave.  Upon 
cooling  the reverse action takes place but at a lower  temperature.

determine these temperatures but certain guidelines will help to 

on   our   precision   special purpose  machines.

D "
a ¦  x2 # y2 

4 t

m "
4 E t3  D

x2 # y2

max "
 2t2  

29
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33

34

35

36

37

a ¦  L
2

D

14.3 % 10#6 % 80 % 30 2

1.5
t  "                        "                         " 0.69mm

a ¦  L
2

D

20.5 % 10#6 % ½ 100 # 40 % L2

1.5

or t " 0.00041 L2

or t2   " 0.168 % 10#6   L4
t  "                        "

2 R

mc
¦  "

Q " mc  ¦

be produced by a temperature change from 40   to 120  

temperature  change  from 40    to 100    

Substituting  the value of t2

Where  m " mass and c " 

when R is the resistance  in ohms and   is time is seconds

Or

Q " 2  R

 mc  2 R

t "
E a t2  w¦

4 L 

14000 % 20.5 % 10#6 % t2 % 12 % ½  100 # 40

4 % 5
L  "                                          " 50.184 t2

L3  " 118611           or             L " 49.1 mm.
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max "        "        " 
2

t2  w 

6 % 5 % 49.1

1 % 12 
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a ¦  L
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 a
2 R

2 a2

1 a1

2
1

2
2

"

2
2

1.4

100

200
"

200 2 % 0.35 % 0.2

8.3% 0.79 2  % 25 % 0.45
¦  "                 "  48

aL2

t
D "

300 2 % 0.166 % 0.2

8.3% 0.79 2  % 25 % 0.45
¦  "                 "  51.3

on the device.

Since the density  

2 1  as a basis of initial selection.

Substituting the value for 2  "

or 2  = 0.35   mm2

Similarly  where

of the nominal  value for type 721-140.

"

"

2 " 300A

2 " 0.16
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D " a ! 2 ! a is controlled to within 
2½



Fabrication Thermostat Metal Parts

2321

Ensure  no burr occurs  in the stamped  part. Use accurate  cutting  tools.

Preferably  the bending  axis  should  be perpendicular  to rolling  direction.
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2.1    Procedure for Stabilizing Heat Treatment

2 2

such cases it is recommended  to snap the elements several times at the maximum  operating  temperature.

gold. Silver  plating  may be useful  to reduce  contact  resistance  of direct  electric  heated  bimetals.

or epoxy resins have been used successfully.

torch or electric arc for welding.

the fastening and instability  in the thermostat  operation.
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Section E

Forms of Supply & Tolerances

and width outside this range can be supplied by special arrangement.

wound  on plastic  bobbins.

appropriate hardening.

 can be provided by prior agreement.

t 7 0.15 

0.15  t 7 0.25

0.25  t 7 0.6

t  0.6

 7

10

 15

 2½

t 7 0.2

0.2  t 7 0.40

 4

Disc Material
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requirements  can be agreed  at the time of placing  the order.

requirements  can be agreed  at the time of placing  the order.

provided on special request.

measuring from the centre of the straight edge to the strip edge.

t 7 0.2

t  0.2

W 7 50mm

 0.1

 0.15

W  50mm

 0.15

 0.20

W

W

CC

LF

t
W
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Section F

Testing of Thermostatic Bimetals

temperature is controlled to  0.1
means of a large least  count  micrometer  when  its transmission  rod  

multimeter indicates the  point at which contact is made with the strip. 

reference  only.

2 -  Measuring Electrical Resistivity

4 -  Measuring Shape

misunderstandings can be avoided.
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Section G

Shivalik Bimetal Types
Technical Data

the  grade  indicate  the  high  expansion  alloy  followed  

material  of shunt  is indicated  alongwith  the resistivity 
values in 

middle  and having  a resistivity  of 11 

only. Extrapolated values may be in approximation.

6
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20 100
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200 300 400 500 600
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206-1
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223-1

100mm 1mm
D

0

1

20 100

2

3

4

5

200 300 400
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500 600
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100 300200
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2
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HE SIDE

X 10 -6 /°F ± % X10 -6 /°C °C °C Ohm mm 2 /m Ohm circmil/ft. ± % KN /mm 2 gm/cm 3 W/cm ˚C  °C

1 206-1 15.80 5 28.44 -20 to 200 500 0.780 470 4 170 8.1 0.120 350 200-275. TM29 AS LA1 FPA206-78 TB1577A TB155/78 (BL-2)

2 206-2 14.60 5 26.28 -20 to 300 500 0.770 465 4 170 8.1 0.120 350 200-275 TB150/74

3 206-3 12.20 5 21.96 -20 to 380 500 0.700 420 4 170 8.1 0.125 350 200-275 BS LA3 FPA206-70 TB1170A TB 115/70 BH-2

4 206-4 9.90 5 17.82 -20 to 430 500 0.619 373 4 170 8.0 350 200-275

5 206-S 6.30 5 11.34 -20 to 200 500 0.211 127 4 170 8.0 350 200-275

6 223-1 15.00 5 27.00 -20 to 200 500 0.790 475 4 170 8.1 0.120 350 215-300 TM1 R80 B1 FPA223-80 TB 140/80 BL-5

7 223-1D 14.72 4 26.50 -20 to 200 500 0.790 475 4 170 8.1 0.120 350 240-300 TM1 R80 B1 FPA223-80 TB 140/80 BL-5

8 223-3 11.70 5 21.06 -20 to 320 500 0.690 415 4 170 8.1 0.130 350 215-300

9 223-N 4.60 5 8.28 -20 to 200 500 0.158 95 6 200 8.6 0.420 350 215-300

10 N-1 10.20 5 18.36 -20 to 150 450 0.158 95 6 170 8.6 0.420 350 190-240 TM22 R15/15B N1 FPAN-16 TB 97/16 BL-3

11 258-1 13.90 5 25.02 -20 to 200 500 0.830 500 4 175 8.1 350 210-270 E1 FPA258-75

12 258-3 10.40 5 18.72 +90 to 320 500 0.722 435 4 175 8.1 350 210-270 TM3 E3

13 258-5 6.60 5 11.88 +150 to 430 500 0.614 370 5 175 8.1 350 210-270 TM5 E5 FPA258-60

14 703-1 15.00 5 27.00 -20 to 150 175 0.123 74 15 130 8.3 1.980 150 150-180

15 206Cu3 13.10 5 23.58 -20 to 200 400 0.033 20 10 140 8.6 250 200-275. TB132/03

16 206Cu6 14.80 5 26.64 -20 to 200 400 0.060 36 10 165 8.4 1.360 250 200-275 LA35R10 FPA206-06 TB1406 TB130/06

17 206Cu9 15.40 5 27.72 -20 to 200 400 0.090 55 7 165 8.2 250 200-275

18 206Cu9H 12.00 5 21.60 -20 to 380 450 0.090 55 10 170 8.2 0.160 350 200-275 BS9 LA55R30 FP206-9 TB1109 TB115/09 THC-9

19 206Cu9L 13.90 5 25.02 -20 to 200 400 0.090 55 10 165 8.2 250 200-275

20 206Cu11 15.40 5 27.72 -20 to 200 400 0.110 66 7 165 8.2 0.650 250 200-275 AS11 LA70R10 FP206-11 TB1511 TB150/11

21 206Cu15 15.60 5 28.08 -20 to 200 400 0.150 90 7 170 8.2 0.550 250 200-275 FP206-15 TB150/15 TRC-15K

22 206Cu17 15.60 5 28.08 -20 to 200 400 0.170 102 7 170 8.2 0.460 250 200-275 FP206-17 TB150/17

23 206Cu19 15.60 5 28.08 -20 to 200 400 0.191 115 6 170 8.2 0.400 250 200-275 TB150/19

24 206Ni25 14.50 5 26.10 -20 to 200 450 0.250 150 6 170 8.3 0.270 350 200-275 AS25 FP206-25 TB1425 TB140/25 TR-25

25 206Ni35 15.20 5 27.36 -20 to 200 450 0.352 210 5 170 8.3 0.220 350 200-275 AS35 LA200R10 FP206-35 TB1435 TB148/35 TR-35

26 206Ni45 15.60 5 28.08 -20 to 200 450 0.450 270 5 170 8.2 0.180 350 200-275 TB150/45 TR-45

27 206Ni50 15.40 5 27.72 -20 to 200 450 0.500 300 5 170 8.2 0.880 350 200-275 TB150/50 TR-50

28 206Ni55 15.70 5 28.26 -20 to 200 450 0.550 330 5 170 8.2 0.163 350 200-275 AS55 FP206-55 TB1555 TB150/55 TR-60

29 223Cu3 13.00 5 23.40 -20 to 150 350 0.033 20 10 140 8.6 2.240 250 80-120 TM24 R3 F20R FPA982-3 TB121/03

30 223Cu3 (3) 13.10 5 23.58 -20 to 200 400 0.033 20 10 140 8.6 250 200-275. TB132/03

31 223Cu4 13.50 5 24.30 -20 to 200 400 0.042 25 10 140 8.6 250 215-300 R4 F25R FPA982-4 TB124/04 TRC-5

32 223Cu5 13.90 5 25.02 -20 to 150 350 0.050 30 10 160 8.5 1.601 250 215-300 TM25 F30R FPA982-5 TB128/05

33 223Cu5L 12.40 5 22.32 -20 to 250 400 0.050 30 10 160 8.5 1.601 250 215-300 TB115/05

34 223Cu6 14.20 5 25.56 -20 to 150 350 0.058 35 10 160 8.4 1.360 250 215-300 R6 F35R FPA982-6 TB131/06

35 223Cu7 14.40 5 25.92 -20 to 150 350 0.070 42 10 165 8.3 1.422 250 215-300 F40R FPA982-7 TB134/07

36 223 Cu7L 13.20 5 23.76 -20 to 250 400 0.070 42 10 165 8.3 1.422 250 215-300 TB125/07

37 223Cu8 14.60 5 26.28 -20 to 150 350 0.083 50 9 170 8.3 1.041 250 215-300 TM26 R8 F50R FPA982-8 TB135/08 TRC-10

38 223 Cu8L 13.60 5 24.48 -20 to 250 400 0.083 50 9 170 8.3 1.041 250 215-300 TB128/08

39 223 Cu10 15.00 5 27.00 -20 to 150 350 0.100 60 7 170 8.3 250 215-300 F60R TB137/10

40 223Cu11 14.70 5 26.46 -20 to 150 350 0.116 70 7 170 8.3 0.712 250 215-300 TM27 R11 F70R FPA982-11 TB137/12 TRC-12

41 223 Cu11L 13.90 5 25.02 -20 to 250 400 0.116 70 7 170 8.3 0.712 250 215-300 TB131/12

42 223Cu15 14.80 5 26.64 -20 to 150 350 0.150 90 7 170 8.3 0.540 250 215-300 TM28 F90R FPA982-15 TB138/15 TRC-15

43 223Cu16 14.80 5 26.64 -20 to 150 350 0.166 100 7 170 8.3 0.140 250 215-300 R16 F100R TB138/17

44 223Cu17L 13.40 5 24.12 -20 to 250 400 0.166 100 7 170 8.3 0.140 250 215-300 TB125/17

45 223Ni16 11.50 5 20.70 -20 to 150 500 0.166 100 7 180 8.3 0.412 350 215-300 TM9 R15-T B100R FPA223-17 TB100/17

46 223Ni20 13.10 5 23.58 -20 to 150 500 0.208 125 6 180 8.3 0.341 350 215-300 TM10 B125R FPA223-21 TB119/21

47 223 Ni20L 12.60 5 22.68 -20 to 250 450 0.208 125 6 180 8.3 0.341 350 215-300 TB118/21

48 223Ni25 13.70 5 24.66 -20 to 150 500 0.249 150 6 180 8.3 0.292 350 215-300 TM11 R25 B150R FPA223-25 TB127/25

49 223Ni30 14.10 5 25.38 -20 to 150 500 0.291 175 6 175 8.3 0.252 350 215-300 TM12 B175R FPA223-30 TB130/29

50 223Ni35 14.40 5 25.92 -20 to 150 500 0.332 200 5 175 8.3 0.212 350 215-300 TM13 B200R FPA223-35 TB134/33

51 223 Ni35L 13.80 5 24.84 -20 to 250 450 0.332 200 5 175 8.3 0.212 350 215-300 TB130/33

52 223Ni40 14.70 5 26.46 -20 to 150 500 0.416 250 5 175 8.3 0.200 350 215-300 TM14 R40 B250R FPA223-40 TB138/42

53 223 Ni40L 13.90 5 25.02 -20 to 250 450 0.416 250 5 175 8.3 0.200 350 215-300 TB131/42

54 223Ni50 14.90 5 26.82 -20 to 150 500 0.499 300 5 170 8.3 0.171 350 215-300 TM15 B300R FPA223-50 TB139/50

55 223Ni60 15.00 5 27.00 -20 to 150 500 0.582 350 5 170 8.1 0.162 350 215-300 TM16 R60 B350R FPA223-60 TB140/58

56 223-560 14.50 5 26.10 -20 to 150 350 0.929 560 5 170 8.6 350 215-300 TM7

57 721-3 18.00 5 32.40 -20 to 200 350 0.938 565 5 170 7.8 260 185-235 TM23 P3 FPA721-95

58 721-112 21.50 5 38.70 -20 to 200 350 1.122 675 5 140 7.8 0.061 260 185-235 TM2 108SP P675R FPA721-110 TB20110 TB 208/110

59 721-140 15.90 5 28.62 -20 to 200 350 1.413 850 5 136 7.6 0.050 260 185-235 TM8 140SP P850R FPA721-140 TB140/140 BR-2

60 721 Cu3 17.56 5 31.61 -20 to 200 350 0.033 20 10 170 8.3 260 185-235 TB170/03

61 721Cu5 18.50 5 33.30 -20 to 200 350 0.050 30 10 140 8.3 1.600 260 185-235 TM31 5SP P30R FP721-5 TB1805 TB180/05 BRC-6

62 721Cu8 19.80 5 35.64 -20 to 200 350 0.083 50 9 140 8.1 1.000 260 185-235 8SP P50R FP721-8 TB2008 TB185/08 BRC-8

63 721Cu8LE 21.10 4 38.00 -20 to 200 350 0.082 49 9 140 8.1 1.000 260 185-235

64 721 Cu10 20.60 5 37.08 -20 to 200 350 0.100 60 8 140 8.0 260 185-235 10SP P60R FP721-10 TB2010 TB200/10

65 721Cu11 20.50 5 36.90 -20 to 200 350 0.113 68 8 140 7.9 0.710 260 185-235 11SP P70R FP721-12 TB2011 TB200/11

66 721Cu15 21.10 5 37.98 -20 to 200 350 0.150 90 7 140 7.9 0.541 260 185-235 15SP P90R FP721-15 TB2015 TB200/15

67 721Cu17 21.10 5 37.98 -20 to 200 350 0.166 100 7 140 7.9 0.462 260 185-235 P100R FP721-17 TB200/17

68 721Cu20 21.20 5 38.16 -20 to 200 350 0.208 125 7 140 7.9 0.365 260 185-235 20SP P125R FP721-20 TB2020 TB200/20 BRC-22

69 721Cu25 21.20 5 38.16 -20 to 200 350 0.249 150 6 140 7.9 0.270 260 185-235 FP721-25 TB2025 TB200/25

70 721Cu30 21.20 5 38.16 -20 to 200 350 0.291 175 6 140 7.9 0.250 260 185-235 30SP P175R FP721-30 TB2030 TB200/30 BRC-32

71 721Cu35 21.50 5 38.70 -20 to 200 350 0.332 200 6 140 7.9 0.210 260 185-235

72 721Cu40 21.50 5 38.70 -20 to 200 350 0.416 250 6 140 7.9 0.190 260 185-235 40SP P250R FP721-40 TB2040 TB200/40

73 721Cu40LE 21.39 4 38.50 -20 to 200 350 0.400 241 5 140 7.9 0.190 260 185-225

74 721S50 21.50 5 38.70 -20 to 200 350 0.499 300 5 140 7.8 0.170 260 185-235 TB2050

75 721S60 21.50 5 38.70 -20 to 200 350 0.582 350 5 140 7.8 0.162 260 185-235 60SP P350R FP721-60 TB2060 TB200/60 BRC-61

76 721S80 21.50 5 38.70 -20 to 200 350 0.831 500 5 140 7.8 0.110 260 185-235 80SP P500R TB200/80 BRC-83

77 197-7 9.90 5 17.80 0 to 200 450 0.850 510 4 190 8.1 0.120 350 215-300 GB-14

SBCL/TS/BM /001/10

 SHIVALIK BIMETAL CONTROLS LTD.  SUMMARY OF STANDARD GRADES

190-240

190-240

190-240

190-240

190-240

190-240

190-240

RESISTIVITY       
TOLERANCE    

FPEC DIN

190-240

AUERHAMMER
LE SIDE

NEOMAX

EQUIVALENT GRADES

190-240

Sr No.

190-240

190-240

190-240

190-240

190-240

TYPE 
SHIVALIK

190-240

FLEXIVITY       
TOLERANCE    

Max Temp of 
usage**

190-240

RANGE OF 
LINEARITY**

190-240

190-240

190-240

190-240

  RECOMENDED 
HEAT 

TREATMENT FOR 
2 HRS

190-240

190-240

190-240

190-240

200-240

SPECIFIC 
THERMAL 

CURVATURE 
'k'**  

190-240

200-250

VICKERS HARDNESS NO.(HV)

STANDARD HARDNESS RANGE

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-230

EMSASTM

190-240

IMPHY

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

190-240

FLEXIVITY CORRESPONDS TO THERMAL CURVATURE IN °C(MULTIPLYING FACTOR 1.8) *VALUES ARE MEASURED AND CERTIFIED,    **THESE VALUES ARE NOT MEASURED AND ARE PRESENTED TO AID DESIGNING AND SHALL NOT BE USED FOR REJECTION OR ACCEPTANCE PURPOSE

190-240

190-240

THERMAL 
CONDUCTIVITY  

'K'**

RESISTIVITY AT 
20°C                    
ρ*

RESISTIVITY 
AT 75°F

ρ*

Modulus of 
Elasticity        

'E' **    

190-240

180-230

190-240

DENSITY     
�**

190-240

190-240

190-240

190-240

190-240

'FLEXIVITY   F              
(50 to 200°F)                        

190-240

190-240

190-240

190-240

190-240

190-240
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presently  being used by you.

What  is the operating  temperature  range?
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Section G

Components And Subassemblies

quality requirements.

Statistical  techniques  are  used to ensure quality on ppm levels.
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of an inch
Decimals
of an inch

Millimeters

to to

1

0.0156

.0313

.0469

.0625

.0781

.0938

.1094

.1250

.1406

.1563

.1719

.1875

.2031

.2188

.2344

.2500

.2656

.2813

.2969

.3125

.3281

.3438

.3594

.3750

.3906

.4063

.4219

.4375

.4531

.4688

.4844

.5000

.5156

.5313

.5469

.5625

.5781

.5938

.6094

.6250

.6406

.6563

.6719

.6875

.7031

.7188

.7344

.7500

.7656

.7813

.7969

.8125

.8281

.8438

.8594

.8750

.8906

.9063

.9219

.9375

.9531

.9688

.9844

1.0000

0.397

0.794

1.191

1.588

1.985

2.381

2.778

3.175

3.572

3.969

4.366

4.763

5.159

5.556

5.953

6.350

6.747

7.144

7.541

7.938

8.334

8.731

9.128

9.525

9.922

10.319

10.716

11.113

11.509

11.906

12.303

12.700

13.097

13.494

13.891

14.288

14.684

15.081

15.478

15.875

16.272

16.669

17.066

17.463

17.859

18.256

18.653

19.050

19.447

19.844

20.241

20.638

21.034

21.431

21.828

22.225 

22.622

23.019

23.416

23.813

24.209

24.606

25.003

25.400

mm

cm

cm

in

in

in

ft

m

.03937

.3937

.03281

.0254

Length
mm

cm

cm

in

in

in

ft

m

25.4 

2.54

30.48

39.37

Length

cir mils

cir mils

cir mils

sq mm

sq mils

sq cm

sq in

sq mils

sq mm

sq in

sq in

sq in

..0000007854

.7854

.0005066

.00155

.000001

.155

Area
sq in

sq mils

sq mm

sq in

sq in

sq in

cir mils

cir mils

cir mils

sq mm

sq mils

sq cm

1.2732

645.16

6.4516

Area

ohms mm2

0.7854

0.001662

Electrical resistivity

ohms mm2

1.273

601.68

Electrical resistivity

0.9540

.5556

.1.048

1.800

lbs sq in
2

2

2

0.006895

9.81

Modulus of Elasticity
2

2

lbs sq in
2

145.04

0.102

Modulus of Elasticity

0.5556 1.800

cu cm cu  in 0.0610 cu  in cu cm 16.387

grams lbs .002205

Weights
lbs grams 453.59

Weights

grams cu cm .03613

Density
grams cu cm 27.68

Density
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HEAD OFFICE

Manufacturing Location

www.shivalikbimetals.com


