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Abstract — When a threaded fastener is tightened, the torque-tension relationship is highly sensitive to two fric-
tion components: thread friction and head friction. In this study, we carried out friction experiments and analyses
to determine the optimum clamping torque setting for bolt joints. First, we measured the coefficients of thread
friction and head friction under the same running conditions of the bolt clamping process for lubricated and non-

lubricated bolts. We also measured axial tension through

bolt clamping tests using lubricated and non-lubricated

bolts attached to a strain gauge. Finally, we compared the experiment and theoretical results.
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Fig. 1. Compressor jointing bolt.
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Fig. 2. Friction coefficients for the contact of bolt and
stator.
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Fig. 3. Friction coefficients for the contact of bolt and
frame.

Table 1. Comparisons of friction coefficients

Materials pairs Dry Lubrication
 Stator 021 - 045 020 - 0.23
Bolt (Silicon steel)
(SCM4) Frame
(GC200) 0.19 - 0.23 0.12 - 0.16
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Fig. 4. Attachment of strain gauge on bolt shank.
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Fig. 5. Axial forces of bolt under the clamping torque of
140 to 150 kg; * cm
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Fig. 6. Axial forces of bolt under the increased clamping
torque at dry condition.

Table 2. the range of the axial force of bolt under he
clamping torque of 140 to 150 kg, * cm at lubrication
condition

Fr (kgy)
Torque — - —
(kg: cm) Max. friction coef. ~ Min. friction coef.
(=023, p,=0.16) (uv=0.2, n,=0.12)
140 1091 926
145 1130 960
150 1170 992
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Fig. 7. Comparison of calculated results with experimental
ones using the map of clamping torque vs axial force of
bolt.
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