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Analysis on Influencing Factors of Bearing Press-Fit

Forces Based on Finite Element Simulation

JIANG Rongfei, WANG Weiying, WU Xi

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract ; Regarding to the problem of press-fit forces calculation in the bearing press-fit process, finite element software

was applied to analyze the influence of different interference, different coefficients of friction between bearing and

housing on the press-fit force. The influence of assembly deviation between bearing and housing, and shape deviation of

housing on the press-fit force was also analyzed. The study shows that when the interference increases, the press-fit force

will increase; the coefficient of friction has great influence on press-fit force and presents a good linear relationship;

when assembly deviation exits, the press-fit force will increase; when shape deviation of drum,cone and inverted-cone

exits on the bearing outer ring, the press-fit force will increase. However, when shape deviation of concave exits, the

press-fit force will decrease.
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Schematic diagram of bearing assembly
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Main size parameters of parts

Figure 1

Table 1

d/mm D/mm B/mm d,/mm D,/mm B,/mm

12 32 10 32 60 10
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Table 2 Main material parameters of parts

AR £/ W IR
K bR i oom

(N - mm~?) (kg -m™3) MPa
Ih GCrl5 2.05 x10° 0.30 7 830 1 700

sefk 6063 6.90 x 10* 0.33 2 700 145
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Figure 2 Grid graph of bearing and housing
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Figure 3  Press-fit force curve of different interference
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Figure 4 Bearing with pose deviation
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Figure 5 Housing with shape deviation
by 2R A b N ORI R A SE AOR i 2R 3R
o A BRIt b, 2055 T 6 0°,0.10°,
0. 15°.0. 20° i} i3 Jy i 724k, 25 RN 1E 6 Firzm , S5 5L
NS oA I 7 R

1 46 6=0.20
1200 6=0.15°
6=0.10°
1000
6=0°
€ 800t
5
B 600
400 [
200 [
0 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

B[R] T/s

B6 REAEMETMERS WK
Figure 6  Press-fit force curve of
different pose deviations
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Figure 7 Equivalent stress of bearing

when pose deviation exists
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Figure 8 Press-fit force curve of
different shape deviations
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Figure 9  Equivalent stress of housing

when shape deviation exists
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Figure 10  Four shape deviations of bearing outer ring
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Figure 11  Press-fit force curve of
different shape deviations
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Figure 12 Equivalent stress of bearing
when concave deviation exits
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Figure 13 Relationship between frictional
coefficient and press-fit force
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