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Abstract

The torsional strength of the drive shaft of the heavy-duty truck was analyzed by using the finite
element method. The relatively weak point of the drive shaft was obtained by analyzing the stress
distribution of each component of the drive shaft under torsion. The finite element model for the
drive shaft is verified by the experimental results, on which the design optimization suggestions of
the structure for the drive shaft were put forward.
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Figure 1. Assembly drawing of drive shaft
E 1. fEaimRicE

Table 1. Material parameter table

F 1. MRBHER

o Wk 1 RS & (GPa) HEL/N= FREE JE (g/em’) Jit B35 (M Pa)
RGN TeEES 45 4 210 0.3 7.85 355
WEE. T 40 4 211 0.3 7.85 335
Tt 20 Cr 207 0.26 7.9 540
% 65 Mn 211 0.29 7.85 430

Pl Bl S BOE AR ARG AR R X TR WEhE, Hon Hfh R R
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PEE/INL (B0 A BEAT RIALACEE . A AL AR FRS B TUTBRE R 3N workbench HHEEAT A% &) 73, €
PR/ 1 mm, BT RAON DR IT, AR, ALl A R e e s 80N 1705230 4>, A
PR G TC AR K 838720 4, PR ARAL HLAA LI 2,
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Figure 2. Mesh model of the drive shaft
2. fEENHMARIREY

Figure 3. Connection surface constraint of flange fork
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Figure 4. Torque application under working condition 1
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Figure 5. Torque application under working condition 2
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Figure 6. Torque application under working condition 3
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TTAHIEAL, {HN 120 MPa, HAPELN 45 8%, JEARGREEN 355 MPa, %2 RN 2.96, WK 2 fis.

Table 2. Safety factor of each component under working condition 1
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Figure 7. Overall force diagram
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Figure 8. Enlarged view of maximum stress
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Figure 9. Force diagram of universal joint fork
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Figure 10. Force diagram of flange fork
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Figure 11. Force diagram of universal cross shaft
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AT 3 ) T L AR AL, B KN 708 169 MPa, WA 16 fiaw, KT A+ 5 R4 kA 20Cr,
JE AR EFE 9 540 MPa, 224 RECH 540/169 = 3.20;5 1M J7 ) 15 AL KB J A F-5 77 ) - M Ak
579 128 MPa, A4kl Jy 40 44, JEARIEEE N 335 MPa, 224 28009 335/128 = 2.62; F4% XAkt K J)4ir
FEHRAFAHEL, 8122 MPa, HAPRSA 45 80, JERGEE N 355 MPa, %4 250N 2.91, Bk
W 3.

Table 3. Safety factor of each component under working condition 2
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Figure 12. Overall force diagram
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Figure 13. Enlarged view of maximum stress
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Figure 14. Force diagram of universal joint fork
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Figure 15. Force diagram of flange fork
B 15. REXZ HE

Figure 16. Force diagram of universal cross shaft
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AU R AT BN, TR SR X RhAE A 15 IR, ARSI S oAl Ran s 17-21 P, H sk
J82 73 85 R A T 77 )+ 5745 5 Hem ARG AL, BR324 168 MPa, 4] 21 s, B 1)+ 15 1)
RN 20 Cr, JEARGEEE A 540 MPa, 2245 RBUN 540/168 = 3.215 111 /3 [ 15 AL B KR 3 A T 577 1)
T AEL, fH 128.5 MPa, HAPELH 40 4M, JEIRGREEN 335 MPa, %4 5% 335/128.5=2.61;
KRG XA KN AT 5T A Z i AEAL, B8 119 MPa, HAFELN 45 40, JEIRIREE N 355 MPa, %
RHN 298, BARILE 4.

Table 4. Safety factor of each component under working condition 3

Fa. TR EBBHRERY

A PZlCin =t AT X RGN
AR 321 2.61 2.98
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Figure 17. Overall force diagram
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Figure 18. Enlarged view of maximum stress

18. NAHmAMEHRAE

Figure 19. Force diagram of universal joint fork
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Figure 20. Force diagram of flange fork
20. RENZE

Figure 21. Force diagram of universal cross shaft
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Figure 22. Failure of the drive shaft
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