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Cryog-

The characteristic test for gage factors of temperature self-compensated strain gages at
cryogenic temperature is presented. By joining the international round robin test on electrical
strain gages at cryogenic temperatures, the gage factors of three kinds of widely-used strain gages
are obtained at the room temperature, the temperatures of liquid nitrogen and liquid helium. The

calibration system which produce precise bending strain is by mechanical loading at cryogenic

temperature. This paper also presents the creep charateristic of strain gages at maximum strain

level.
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Fig. 1 The experimental equipment of the cryogenic
test for strain gages

Table 1 Performance characteristics of strain

gages used
Strain Gage MM Kyowa HBM
- Gage type MM-WK-09- | KFL-5-350- 6/350LC11/5
250BG-350 Cl-16

- Gage
eSIStANCE | 000 0+03% | 3500+£06% | 3500+0.35%
at 247 and e TR
50% RH

- Gage factor

at 24°C and| 2.05+1% 2.04+1% 2.19+1%
50% RH

+ Thermal

expansion 16.2 ppm/K | 16.2 ppm/K | 10.8 ppm/K
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Table 2 Strains of strain gages of MM, Kyowa, HBM at room temperature (input voltage:1V)

Strain gage Strain (gm/m)
Maker Defor. 1 step 2 step 3 step 4 step 5 step
MM Ten. 0 207 411 615 819
Com. 0 —206 —414 —616 —820
Kyowa Ten. 0 205 408 609 812
Com. 0 —206 —412 —616 —819
HBM Ten. 0 221 443 659 877
Com. 0 —221 —440 —659 —878
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Table 3 Strains of strain gages of MM, Kyowa, HBM at room of liquid nitogen (input voltage: 1 V)

Strain gage Strain (xm/m)
Maker Defor. 1 step 2 step 3 step 4 step 5 step
MM Ten. 0 208 415 621 827
Com. 0 —209 —416 —621 —827
Kyowa Ten. 0 209 416 623 829
Com. 0 —210 ~418 —625 —833
HBM Ten. 0 231 459 687 914
Com. 0 —231 —459 —687 —917

Table 4 Strains of strain gages of MM, Kyowa, HBM at the temperature of liquid helium (input voltage :

1V)
Strain gage Strain (gm/m)
Maker Defor. 1 step 2 step 3 step 4 step 5 step
MM Ten. 0 183 373 567 757
Com, 0 —224 —436 —645 —862
Kyowa Ten. 0 196 393 592 788
Com. 0 —215 —425 —633 —842
HBM Ten. 0 214 421 629 838
Com. 0 —208 —418 —627 —834

Table 5 Strains of strain gages of MM, Kyowa, HBM at the temperature of liquid helium (input voltage

5V)
Strain gage Strain (zm/m)
Maker Defor. i 1 step 2 step 3 step 4 step 5 step
MM Ten. 0 185 378 573 766
Com. 0 —214 —416 —621 —827
Kyowa Ten. 0 202 403 603 803
Com. ] —208 —412 —-617 —821
HBM Ten. 0 218 426 637 846
Com. 0 —206 —414 —-620 —827
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