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On the Coefficient of Friction in Bolted Joint under Tightening
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Synopsis

“Torgue control method” is most usually used in screw tightening. But this method necessitates
the adequate appraisement of the frictional coefficient which has large dispersion.

This paper shows the effects of the repeated tightening and lubrication on the coefficient of
friction in bearing and threaded surface of bolted joint with hexagon soked head cup screw. The

results obtained are as follows :

(1)Without lubrication, the coefficient of friction in thereaded surface obviously increase by the

repeat number of tightening.

(2)The frictional coefficient in threaded surface and its standard deviation are larger than in bearing

surface.
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Fig.1 Experimental set up
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Table 1 Specifications of the transducers

(a)Hexagon soket head cap screw M12

non- X
5 lhysteresis
linearity calibration factor
%F.S. %F.S.
Axial 1.84 4.37 1.16x107 N/e
tension
Torque 2.7%6 2,48 6.57x10° No/e
(b)torque wrench
non-
: hysteresis
linearity calibration factor
%F.S. %F.S.
Torque 1.16 0.84 1.01x10% No/e
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Table 2 Experiment condition

Experiment AXi::nsinn Lubrication Repeat Date
No. (xN) bearindthreaded No.
surfacq surfacq

1 4.9 D D S 1982.12. 16
2 9.8 D D 5 R ]
3 9.8 G D 5 " " .20
4 9.8 D G 5 " " .20
5 9.8 G G 5 " .20
6 9.8 D D 11 " .20

4.9 D 10 1983. 1.11
8 4.9 G 20 "o 012,13
9 9.8 G G 20 "o, m
10 14.7 G G 20 L ]

*D;Dry , G;Grease
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Fig.2 Influence of repeat number and lubrication on the deviation of

coefficient of friction.
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Table 3 Coefficient of friction

(a) No. 1—6

in bearing surface in threaded surface
: ; axial - 1
lubrication oo or Mw [ — n Mg 6 1 n
Dry 4.9kN| 0.126 0.018 5 0.217 0.046 5
T :average
D . . 0.042 1 0.18 .1 1 b
&y 9-8kN| 0.096 0 0 5 0.120 0 coefficient of
Grease 9.8kN| 0.040 0.003 10 | o.o074 0.007 | 10 friction
Dry 9.8kN| 0.075 0.017 11 0.356 0.046 11
@ _;standard
" deviatio
e a n
(b) No. 7—10 v
in bearing surface in threaded surface n ;data number
: : axial T .
lubrication yengsion| Hw Spa | @ Hs Son | @
Dry 4,9kN| 0.386 0.030 10 0.451 0.108 10
Grease 4,9kN| 0.125 0. 146 20 0.146 0.022 20
Grease 9.8kN| 0.123 0.009 20 0.139 0.013 20
Grease 14,7kN| 0.120 0.010 20 0.141 0.008 20
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