The Japan Soci ety of Mechanical Engineers

3324

RARRFERRICE (C i)
70 % 699 5 (2004-11)

% No. 03-0720

AL MEFEICH T EERESICOWTT
(EEDEERENRIZTZE)

g B % H B E A EpE B

A Study on Bearing Surface Pressure Distribution of Bolted Joints
(Influences of Angular Deviation of Bearing Surface)

Manabu OKADA*® Shinji KASEI and Michihiko TANAKA

*3 Department of Mechanical Engineering, Nagano National College of Technology,
716 Tokuma, Nagano-shi, Nagano, 381-8550 Japan

Bearing surfaces of bolted joints have a heavy role to ensure tightening performance. The
pressure distribution on the bearing surfaces is considered to be an important subject relating directly
to that role. In this study, concerning the bearing surfaces of M 10 hexagon head bolts and M 10
hexagon head bolt with flange, detailed analyses are done by a finite element method to consider the
pressure distribution. The main purpose of the analyses is to solve influences by inclination angle ¢,
and concavity angle ¢. which are regarded as the basic quantities of the angular deviation of the
bearing surface. The pressure distribution is highly sensitive to both angles. It is known that even
1° of ¢, gives too much bias to the distribution and in hexagon head bolt with flange ¢. selected
properly has an effect to adjust its shape (e.g. an adjustment to make the distribution more uniform).
Additionally, practical suggestions are presented about the bending moment caused by #» and the
equivalent diameter of frictional torque influenced by ¢..
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Fig. 1 Initial conditions
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10 - :
No.1
U S W R A A S No.2
§ \‘\‘ Y No.3
= "\ !
S 5 v ,
25« “:A:\_”:‘:,M" _____ .'l
a, T
N». H
o, ]
\7««““
0
5 6 7 8 9 10

Radial position r (mm)

Fig. 3 Radial distributions of bearing surface pressure
(in case of ¢ .= ¢, =0°)
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Fig. 2 Dimensions of models for analyses

Table 1 Additive description of models

Hexagon head bolt with washer face and

No.1
© nominal diameter body (JIS B 1180) (M10)

Regular hexagon head bolt with washer face
No.2 | and nominal diameter body (JIS B 1180
Bolt annex) (M10)

type No3 Hexagon flange head bolt with nominal
| diameter body (JIS B 1189) (M10)

Hexagon head bolt with washer face and
No4 | ominal diameter body (JIS B 1180) (M16)

Bolt
ot Steel (E=210GPa, v =0.3)
material
Fastened Shape: hollow-cylindrical
body Material: steel (ditto)

Table 2 Element dividings for FEM

Type Element Node
No. 1 10501 5448
No. 2 10783 5587
No. 3 11092 5737
No. 4 19426 9992
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Fig. 4 Pressure distribution patterns on bearing
surface with inclination ¢, (bolt type: No. 1)
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Fig. 5 Pressure distribution patterns on bearing surface

with inclination ¢ ; and concavity ¢ . (bolt type: No. 3)
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Fig. 6 Relations between rms value
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