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Analysis and Establishment of Vector Force Model of Spoke Wheel
ZHAO Zhengxu, YAN Xuguang

(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Tsingtao 266520, Shandong, China)

Abstract; In this paper, the analysis and design method are proposed for two types of spoke structures, radial and
cross-shaped. Aiming at the four common spoke structures with zero-cross, two-cross, four-cross and six-cross
weaving modes, the wheel set spoke tension vector force model corresponding to the load capacity of the shaft, shaft
drive and braking torque, shaft traction and braking, wheel-to-ground reaction, and rim tangential friction is
established. At the same time, a simple experimental platform is built to carry out radial loading on the experimental
wheel. A rough qualitative comparison with the data results generated by the model calculation is carried out to
preliminarily verify the rationality and scientificity of the model. This study lays the foundation for further analyzing
the cause of the difference, the model optimization and the specific calculation and analysis method.

Keywords : radial spoke; cross spoke; wheel-set spoke knitting; wheel analysis; force model
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Schematic representation of a typical wheel spoke structure

TR 2% G 2 P A B R e 4 4 2R TR T I R/ VR AE Ak
U (A58 2, A SO Y £ L A% B8 A 2 Y B2
AR HEE () Aebnfr B K BE IR B9 1 B2 L
BLRJEAK (em) .
1.1 HHERSE

ARIASHOREA AR FEH n 48 5% g~ L
KA LT i iy M FEETALRE o A28 T A B,
B, IMFENLEL o Fe WP AR r FE 2B 1, R R
GHAL2EAE v AETL PO w, Ml w, 55, £ 1 PR
) 5 — T SR G AR AR SO SCRERE

TR R AR A5 (RPN R L) IS EEA SR

R EREFEMNERSHSR

Tab.1 Basic parameters and dimensions of wheel spoke structure
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Fig.2 Distribution of radial and tangential spokes on rims and hubs
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Fig.3 Schematic diagram of wheel spoke force model
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Fig.4 Plotting curve based on the calculated spoke tension distribution
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Tab.3 Tension measured data kef

- x0 x2
i A [F;1
5 48.598 8 37.537 2
4 35.024 4 36. 546 6
3 30.404 4 27.5152
2 18.213 1 22.513 5
1 17.743 8 18.942 3
0 11.700 3 11.149 9
23 21.676 6 9.842 4
2 22.815 9 15.666 7
21 27.833 8 26.282 3
20 21.239 8 23.750 3
19 17.338 9 22.8375
18 13.641 9 5.400 3
17 15.116 9 12.546 6
16 17.116 9 29.098 8
15 23.133 8 16. 085 0
14 22.155 7 28.659 1
13 25.605 9 31.475 7
12 14.872 2 22.479 1
11 13.932 8 15.112'5
10 17.487 4 26.217 8
9 21.655 2 35.998 6
8 28.659 8 41.552 3
7 39.267 3 43.5722
6 43.994 9 31.460 7
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