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Fig.1 Hexagon head bolts with circular end and
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Fig. 2 Force model of inclined slide
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Fig.4 Diagram of friction moment calculation
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Tab.1 Parameters of bolt

d/mm P/mm dm/mm " "y
5.00 0. 80 8. 00 0.15 0.08
6. 00 1. 00 10. 00 0.15 0.08
8. 00 1.25 13. 00 0.15 0.08
10. 00 1.50 16. 00 0.15 0.08
12. 00 1.75 18. 00 0.15 0.08
14. 00 2.00 21.00 0.15 0.08
16. 00 2.00 24. 00 0.15 0.08
18. 00 2.50 27.00 0.15 0.08
20. 00 2.50 30. 00 0.15 0.08
22.00 2.50 34.00 0.15 0.08
24.00 3.00 36. 00 0.15 0.08
27.00 3. 00 41. 00 0.15 0.08
0.166 0.0030
0.164 0.0025
gqgg 0.0020
% 1se 0.0015 5
0.156 0.0010
0.154 0.0005
0.152 0

4 8 12 16 20 24 28
d/mm
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Fig. 5 Torque coefficient comparison
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Fig. 6 Schematic diagram of tightening testing machine
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Fig. 7 Pictures of tightening testing machine
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Tab. 2 Parameters of testing bolt
2 P/mm d/mm di/mm d>/mm dwm/mm d»/mm B/ (D
M8 1. 25 8 7.323 4 7.594 1 13 8 30
M10 1. 50 10 9.188 1 9.512 9 16 10 30
Mi2 1.75 12 11.052 8 11.431 7 18 12 30
M16 2.00 16 14.917 5 15.350 5 24 16 30
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Fig. 8 Total torque and preload curves of 5 bolts M8
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Tab. 3 The measured torque coefficient K of

the specimens

K
A
M8 M10 M12 M16
1 0.160 8 0.152°9 0.155 7 0.148 1
2 0.164 5 0.155 0 0.153 0 0.150 4
3 0.160 5 0.154 2 0.153 5 0.149 9
4 0.158 5 0.156 1 0.150 7 0.144 6
5 0.1559 0.157 0 0.154 5 0.149 8
] 0.160 0 0.155 0 0.153 5 0.148 6
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Tab.4 The torque coefficient result comparison

between theory and experiment

2 K Wit K /%
M8 0.160 0 0.163 1 1.94
M10 0.1550 0.161 5 4,19
M12 0.153 5 0.158 5 3. 26
M16 0.148 6 0.155 5 4. 64
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ZHENG Xing, YING Daoyan, CAIl Nuanshu.

Theoretical calculation of torque coefficient

for hexagon head bolt with hexagon end

LIU Shengxun', ZHANG Daping’, DENG Xiaowei', YU Zhengyue"'

(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2.Centre Testing International Zhike Co. , Ltd., Shanghai 201114, China )

Abstract: Bolts are widely used in engineering, and the torque coefficient reflects the relationship
between preload and torque during the tightening process. At present, most of the researches on bolt
torque coefficients focus on circular end, and relatively few researches on the others. The mechanical
model of hexagon head bolt with hexagon end is established by force analysis. Using the calculation
formula of torsional torque with circular end, the relationship between pre-tightening force and torque
of hexagon head bolt with hexagon end is deduced, and the exact calculation formula of torque
coefficient is given. Then the torque coefficients of bolts with different sizes are measured by
tightening testing machine and the theoretical results are compared with the measured results. The

results show the theoretical results are consistent with the experimental results.

Key words: hexagon head bolt; hexagon head bolt with hexagon end; theoretical calculation; torque

coefficient





