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A New Measurement Method of Bolt Tightening Forces
Based on Simultaneous Loading of Torque and Compressive Force

Kazuya MORI, Yukitaka MURAKAMI, Shinji HASHIMURA,
Ryoichi IMAI and Satoru MATSUI

A new measurement method of bolt tightening forces by simultaneous loading of torque and
compressive force to a bolt has been developed. By simultaneous application of torque and compres-
sive force to a bolt, the friction coefficients in threads and bearing surfaces are accurately detected
separately in the process of tightening. Thus, the present method can control the tightening force of
bolts within the error of =109 for wide tightening forces under oil-free or lubricated conditions.
The working efficiency of the present method is much better than that of the angle control method
or the torque gradient control method because it is not necessary to measure the tightening angle and

the friction coefficients in advance.
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Table 1 Tightening torque T obtained by the present
method and experimental results of tightening

force F
Q No. T, T, T F Error
N | M Nml Nm Nml N %]
1 0981 1118 891 878 -105
2 0640 0780 5788 997 17
270| 3 0830 1437 832 1047 67
4 0823 1087 7599 817 -167
Oilfree 5 0873 1672 9965 1077 98
condition 1 1552 2203 878 928 -53
2 1079 2594 8151 1052 73
49| 3 1232 2497 825 1001 21
4 1176 2220 7561 901 -82
5 1395 2465 8514 974 07
1 0262 0309 2656 857 -126
2 0255 0408 3001 1015 3.5
270] 3 0229 0300 2502 991 11
4 0207 0348 2600 919 -63
Lubricated 5 0260 0344 2779 1053 74
condition 1 0373 0603 2559 977 -04
2 0390 0517 2413 912 70
490| 3 0292 0805 2820 1036 57
S| 4 0275 0772 2717 955 27
5 0381 0523 2408 95 28
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Fig.7 Clamping-force-control test by the present
method and the torque control method under oil-
free condition
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