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Development of the Effective Clamping Force
Measuring System for Spring Clamp

Ki-Seok Oh’, Myeong-Woo Cho™ and Tae-Il Seo

ABSTRACT

The purpose of this study is to develop an improved measuring system, which allows for effectively
measure spring clamping forces. This system consists of eight or twelve measuring points in order to acquire
the clamping force distribution of the whole range of spring clamp. Each measuring point consists of load
cells equipped with 4 strain gauges. Using different bearings, we calibrate the roundness of the measuring
points. For quality control and database construction, a software system is established. Furthermore,
uncertainty is calculated to validate the confidence of this system. Various experiments confirm the

effectiveness of this measuring system.

Key Words : Spring Clamp(2=3X % &), Clamping force measuring device(ZY % &7 7]), Roundness
(A4 %), Calibration(2A), Uncertainty(E %)
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Fig. 4 12 points measuring regard to
the roundness of the clamp
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Fig. 5 The measuring system structure
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Fig. 6 Load cell equipped 4 strain gauges
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dy = 0.998805344 F - 0.000467848 F*
d) = 0982591152 F + 0.001321199 F?
d; = 0.983291924 F + 0.000881678 F>
ds = 1.003238320 F - 0.000029188 F*
ds = 1.017622352 F - 0.001527485 F>
ds = 0.943144441 F + 0.002703615 F>
ds = 1.038689494 F - 0.001335036 F> ™
d; = 0.989109218 F + 0.000124673 F*
ds = 0.959624469 F + 0.001422393 F*
dy = 1.034849882 F - 0.000954003 F>

dio = 1.015607595 F - 0.001605972 F*
dii = 1.003290653 F + 0.000045803 F’
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Table 1 Calibration values for dia. 32mm bearing

Standard Value & Indicated Value [Kg]

Pos.

2.89/4.52|5.64(6.80(7.98/9.43|11.70|14.43(17.12(20.05(23.33

0° [2.92{4.6415.64/6.71(8.13]9.70{11.73|14.49|17.19(20.08(23.79

30" |2.8914.60{5.87(6.88(8.03(9.41(11.81{14.26(16.98|19.90{23.07

60° (2.87[4.44(5.73[6.91|7.90(9.48(11.77]14.64(17.03|20.53(|22.87

90° 12.90|4.52{5.66/6.77(7.93[9.37(11.66(14.7016.8319.86/23.38

120° (2.83(4.56{5.47|6.75|7.92(9.37]11.62{14.78|17.21|20.22|23.80,

150° |3.13]4.72(5.86]7.07{8.35{9.68/11.98|14.85/17.15[19.91|23.34

180" 12.83/4.41|5.26(6.36|7.79[9.15(11.40|14.39|16.96/19.88(22.97

2107 {2.87(4.41|5.60{6.91/8.28|9.4012.13|14.66]16.82/20.28[23.58

240° 13.0014.5315.85(6.85[8.27(9.65(11.9014.82{17.70{20.17|23.40

270° [2.63]|4.30(5.64(6.68]7.55(8.99]11.44(14.23(17.07|19.78/22.85

300° |2.9314.34{5.35(6.55(8.13|9.65/11.80]14.56{17.22{20.50|23.81

330° |2.98(4.85(5.75(6.68]7.94|9.23|11.62{14.24/17.17{19.86(23.31
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Table 2 Uncertainty for dia. 32mm bearing

. Standard Expanded
I\flj(:)?:salg(l)rr‘xg Deviation Unclzmainty

[Kg] [Kg]

0° 0.230 0.105
30° 0.156 0.084
60° 0.405 0.170
90° 0.252 0.112
120° 0.201 0.100
150° 0.212 0.099
180° 0.272 0.122
210° 0.373 0.159
240° 0.250 0.107
270° 0.305 0.135
300° 0.284 0.126
330° 0.280 0.123

150°
180°

Fig. 12 Uncertainty at’ each measuring point
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