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Research on Design of Hollow Rectangular Front Axle with Variable Cross-
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[Abstract] The front axle manufactured through forging has large dimension, and the stress on it is com-
plex. It is difficult to lightweight due to the limitation of the I-beam structure. In this paper, the design method of
hollow front axle is given, and the hollow rectangular structure with variable cross-section and wall thickness and a
combination of leaf spring seats are used to achieve lightweight and improve bending and torsion resistance. The in-
fluence of wall thickness at the kingpin hole on the strength of the fist is revealed, and the appropriate wall thick-
ness range of the fist and the height and width coefficient of the plugging hole is given, by the vertical and longitudi-
nal working conditions of the finite element mode. The 1:1 hollow front axle sample with an axle load of 5 t is pro-
duced by using seamless steel pipes, which is 10.75% lighter than the forged front axle. The variation law of vertical
displacement and axial stress changes on the lower surface of the shaft and the stress distribution at the edge of the
sealing hole on the outer end face of the fist are revealed through stiffness tests under vertical and longitudinal work -
ing conditions, as well as static strength and fatigue life tests under vertical working condition. The results show that
the stiffness and static strength of the variable cross-section hollow rectangular front shaft meet industry standards,
and the fatigue life under vertical working condition is much higher than industry standards. It is indicated that the
variable cross-section hollow front axle can improve performance and achieve lightweight.
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U, 241377 ~935.37 259. 00 B — 27K 2240 D, 5, Z 1) 8 S RN 7, HAE

U, -2341.82 -1247.56 329. 00 89. 24 MPa.,

Us ~474.92 3127 337.90 (3 M L35 P A5 U, U, MR T 1) 19 1

D, 2253.81 730. 86 -662. 31 ﬁ‘j’?ﬂ]ﬂf]—Sll. 08 .-495. 70 MPa,I%ﬁ?LV‘]fM U3 E‘J&Eﬂ

D, 1850. 13 286. 70 -1072.31 R 11 H—82. 25 MPa.

= checl B . P 28 T 50 T S L0 0 0 8 ) 45 O (3%

D DEE PO L TRE ) AL B K0 a b b B B,

D, 1 694.71 222.63 -1037.18 . ‘
X 1297.05 108. 50 -1128.74 B HINLTT10.75 MPas EIEAL TR ¢ g A, D)2
8 093, 14 508,86 0e 13 15 BE T 1) (A I8 T3 35 R RN T, B RAB R 89. 82 MPa,
] 253. 29 22571 93. 86 i ECSEHT RS B (803. 65 MPa) 4 1. 18%; fE 4L

F10 ZHMimACBNESBI I

Wi 0° W A% /pe 45° W 72% e 90° 1V /e
a -16. 14 -8.10 -31.14
b -52.58 ~140. 00 12. 00
¢ 45.43 -334. 86 -423.71
d 307.29 ~195. 86 -226. 14
e 294. 00 129. 14 -251.00
f 216.43 194. 14 -259. 00
g -14. 00 199. 14 -108. 86
h -52.57 140. 00 18. 86
F A A b SR Y R 25 SR AT

(1) 3RS F 1l 2 5 ) 9 H0 N g e (i XA F
P o B B A A A 7 e D A, Gn 1 20 BT . A R
— R IE N D, TN S R, HAE N 512. 95 MPa;
8 rp B R A D, IR ) Sk 451. 66 MPa, 55 D, s i
FAK 11.95%, D, /5 D, /509 iom B 2R 500 5k
6. 13.6. 83, ¥R T 447 Mk N385 3 5 FHIA AT ) ot
FEFRE 6.

600
500

400
= 300
=
<200
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=100

800 900

WA A 22 A W AR 5 fmm

20 A 2 I A R

TiZk S e d, £Ab, PIE T ] (9 HL R 7 B0 AH X 45
K, B KAH H 52.82 MPa, 12 5 B 52 3¢ 7 5% B
(803. 65 MPa) 1 6. 57% , 98 JiF JL-F-TCEE N .

11 ZMinEHFELDENESNNE

I A5 a b c d

o, /MPa -5.471 | -10.749 | -16.472 52.817
7y /MPa -7.82 -0. 65 -89. 82 -30. 58
N g5 e f g h

o, /MPa 48. 426 31.18 -9.907 -10.32
7y /MPa -36. 62 -43.15 -24. 89 0.85

A2 RE IR R AL A B L. 61X piR IR 1, %
18 i TR N e o5 Bl 1) ) A UL 5 i X B N 3R
12 iR, g KIREANHH 4%,

F12  BEIHNE M4 E N KR E SEIE X

T 5 a b c d
MU/ MPa | =5. 56 -10. 94 -16. 528 53.79
AHXT IR 2% 1.57 1.82 0.34 1.84
4 g5 e f g h
HUE/MPa | 48.921 32.36 -10. 09 -10.03
AR5 25 /% 1.02 3.75 1.81 2.77
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Sl I T S ) 3 R i A T ) TS0 5
TR, SR TIN5 o 0. 5~3. O %5 & Sl ey , 48007
W M AR TZ W PRSI R 5 Ha, WA 21 TR o

55 URRATHN, AU Sl 4% 5 oot SRR 3 Lt
T Ee K dne /N [ 2 439024 73 500,12 250 N, 9%
57 AR E] 145, 17 J7 RIS A H IR, A1 EF A7k
FRIfE 80 7 URHE 1 81. 46% , 24 1H i

55 2 ML Al #9008 Bl 3 N 10% , 4% 5.5 v it
B Al A L T A B A | R /N 2 ) 2 AR 4 A
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