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Large Force Measuring System Using Build-up Technique
Dae-Im Kang and Hou-Keun Song
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Abstract

This paper describes the build-up force measuring system of 9.9 MN capacity which consists
of nine force transducers of each having‘1.1 MN capacity. We have specially designed a force
transducer for a build-up force measuring system to reduce the uncertainty of a build-up system
and to accomodate the new test procedure for a build-up system. It reveals that the relative
uncertainty of the force measuring system is less than 1.5% 10 in the range of 1~4.5 MN
irrespective of loading direction. The force measuring system may be used to calibrate a 10 MN

force standard machine to be used as a large force standard in Korea.
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Table 1 Calibration results of force transducers unit © xV/V
Ser. No. Group A Group B Group C
Average
Force (kN) 1A 2A 3A 4B 5B 6B 7C 8C 9C
0 0 0 0 0 0 0 0 0 0 0
44.483 90.499| 90.505| 90.506] 90.496| 90.531| 90.500| 90.516| 90.531| 90.589| 90.519
88.966 180.951|180.964|180.970[180.946 | 181.028{180.968|180.999|181.023|181.146| 180.999
133.449 971.381|271.399|271.4041271.371|271.484|271.391|271.441|271.474|271.664| 271.446
222.415 452.116|452.144|452.166]452.095(452.285|452.129|452.214|452.260 [452.581| 452.221
311.381 632.696|632.746|632.7791632.674|632.945|632.723|632.844(632.906|633.354| 632.852
400.347 813.171(813.233/813.233]813.148(813.485|813.188 |813.348|813.439|813.990| 813.365
489.313 993 .511/993.588 [993.684|993.483|993.645993.518|993.726|993.824|994.504| 993.720
400.347 813.132|813.205(813.245!813.123|813.443813.145|813.293[813.413|813.953| 813.328
311.381 632.660(632.713(632.725]632.653|632.898 632.663 |632.768|632.8581633.290| 632.803
222.415 452058452, 095|452 088|452 .060|452.223]452.060|452.118|452.163[452.500| 452.151
133.449 271.318(271.340(271.328|271.328(271.413|271.318|271.338|271.408{271.578| 271.374
88.966 180.905|180.918|180.900|180.908 | 180.965(180.905|180.903|180.963181.075| 180.938
44.483 90.448] 90.453| 90.438| 90.453| 90.480| 90.445| 90.440| 90.478  90.535| 90.463
0 —0.04| —0.04 | —0.05] —0.03| —0.03| —0.04| —0.06 | —0.04 | —0.03 | —0.04
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Table 2 Repeatability errors of force transducers unit : %
Ser. No. Group A Group B Group C
Average
Force (kN) 1A 2A 3A 4B 5B 6B 7C 8C 9C
44.483 0.006 | 0.011 | 0.011 | 0.006 | 0.006 | 0.028 | 0.006 | 0.017 | 0.011 0.011
88.966 0.008 } 0.008 | 0.014 | 0.011 | 0.008 | 0.022 | 0.003 | 0.014 | 0.011 0.011
133.449 0.005 | 0.003 | 0.004 | 0.002 | 0.007 | 0.022 | 0.004 | 0.013 0.011 | 0.008
222.415 0.010 | 0.004 | 0.004 | 0.003 | 0.007 | 0.019 | 0.002 | 0.011 0.010 | 0.008
311.381 0.006 | 0.005 | 0.006 | 0.006 | 0.007 | 0.018 | 0.002 { 0.011 0.009 | 0.008
400.347 0.003 | 0.004 | 0.004 | 0.002 | 0.006 | 0.014 | 0.003 | 0.008 0.008 | 0.006
489.313 0.003 | 0.003 | 0.004 | 0.003 | 0.005 | 0.014 | 0.003 | 0.005 0.006 | 0.005
400.347 0.003 | 0.002 | 0.001 | 0.001 { 0.002 | 0.014 | 0.002 | 0.003 0.006 | 0.004
311.381 0.002 | 0.002 | 0.002 | 0.001 | 0.003 { 0.0I5 | 0.001 | 0.010 0.008 | 0.005
222.415 0.004 | 0.002 | 0.003 0 0.003 | 0.020 | 0.001 | 0.009 | 0.009 | 0.006
133.449 0.005 0 0.006 | 0.002 1 0.006 | 0.024 | 0.002 | 0.013 | 0.009 | 0.007
88.966 0.008 | 0.003 | 0.011 | 0.003 | 0.006 | 0.022 | 0.003 | 0.014 0.006 | 0.008
44.483 0.017 | 0.006 | 0.017 | 0.006 ] 0.022 | 0.022 | 0.017 0 0.019
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