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A B A><B C A><C Bx<C /%
1 1 1 1 1 1 1 1 1 1 1 1 1 1 33.61
2 1 1 1 1 2 2 2 2 2 2 2 2 2 31.50
3 1 1 1 1 3 3 3 3 3 3 3 3 3 34.49
4 1 2 2 2 1 1 1 2 2 2 3 3 3 32.65
5 1 2 2 2 2 2 2 3 3 3 1 1 1 28.29
6 1 2 2 2 3 3 3 1 1 1 2 2 2 29.72
7 1 3 3 3 1 1 1 3 3 3 2 2 2 31.58
8 1 3 3 3 2 2 2 1 1 1 3 3 3 25.87
9 1 3 3 3 3 3 3 2 2 2 1 1 1 26.93
10 2 1 2 3 1 2 3 1 2 3 1 2 3 27.90
11 2 1 2 3 2 3 1 2 3 1 2 3 1 31.59
12 2 1 2 3 3 1 2 3 1 2 3 1 2 24.14
13 2 2 3 1 1 2 3 2 3 1 3 1 2 24.20
14 2 2 3 1 2 3 1 3 1 2 1 2 3 29.90
15 2 2 3 1 3 1 2 1 2 3 2 3 1 25.51
16 2 3 1 2 1 2 3 3 1 2 2 3 1 29.93
17 2 3 1 2 2 3 1 1 2 3 3 1 2 23.67
18 2 3 1 2 3 1 2 2 3 1 1 2 3 31.39
19 3 1 3 2 1 3 2 1 3 2 1 3 2 27.12
20 3 1 3 2 2 1 3 2 1 3 2 1 3 26.59
21 3 1 3 2 3 2 1 3 2 1 3 2 1 34.22
22 3 2 1 3 1 3 2 2 1 3 3 2 1 25.77
23 3 2 1 3 2 1 3 3 2 1 1 3 2 27.71
24 3 2 1 3 3 2 1 1 3 2 2 1 3 28.87
25 3 3 2 1 1 3 2 3 2 1 2 1 3 32.97
26 3 3 2 1 2 1 3 1 3 2 3 2 1 24.22
27 3 3 2 1 3 2 1 2 1 3 1 3 2 25.34

4
A B A><B C Ax<C B><C

T1 274.64  271.16 266.94 261.74 331.72  257.40 271.43 27478  279.16

T2 248.23  252.62 256.82 263.58 189.55 227.83 22427 25596  263.09

T3 252.81  251.90 251.92 250.36 254.41 290.45 27998 24494 23346

tl 30.52 30.13 29.66 29.08 36.86 28.60 30.16 30.53 31.02

2 27.58 28.07 28.54 29.29 21.06 25.31 24.92 28.44 29.23

t3 28.09 27.99 27.99 27.82 28.27 32.27 31.11 27.22 25.94

2 3 3 3 2 2 2 3 3
26.41 19.26 14.12 NaN 142.17 59.165  NaN 37.77 NaN

C>AX<C>B><C>A>B>A>=<B
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5
F F(0=0.05)  F'(0=0.01)
AV 44259 8 2 22.1299 031037 3.402 8 56136 -
BY 26.488 8 2 13.2444  0.18575 3.402 8 56136 -
C 1125.777 0 2 562.8880  7.894 50 3.402 8 56136
A><BY 244327 4 6.1082  0.08557 2.776 3 42184 -
A=<CY 418.100 9 4 104.5252  1.466 00 2.776 3 42184 -
B>=<C" 169.997 0 4 424992  0.596 05 2.776 3 42184 -
b 1027.958 0 8 128.4947  1.802 10 23551 33629 -
1711.2370 24 71.301'5 - - - -
2837.0130 26 - - - - -
0 1) s
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Optimization analysis of wall thickness uniformity of inner ring of high speed
rail bearing on cold rolling based on orthogonal test

ZHAO Zhe-qil’z, SUN Bao-shoul’z*, SHU Xue-daol’z, PENG Wen-fei'?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: In order to improve the wall thickness uniformity of inner ring of high speed rail bearing on cold
rolling, the finite element model of inner ring of high speed rail bearing under asymmetric cold ring rolling
process is established through ABAQUS software. Taking the wall thickness uniformity of finished rings as test
index, the influence law of the initial feed rate of mandrel (4), cone roller speed (B) and drive roller speed (C) on
the wall thickness uniformity is obtained using the orthogonal test method. The parameters of inner ring during
cold rolling process are optimized by means of range analysis and variance analysis. The analytical results show
that the order of influence of process parameters on the wall thickness uniformity of inner ring is
C>AxC>BxC>A>B> Ax B, and the optimum combination of process parameters is obtained.

Key words. asymmetric; wall thickness uniformity; orthogonal test; process parameter



