AL LT 54

2026 5% 9 Automobile Technology & Material 2026 No.9

[

iz 1
TAaRE . o R NS RS R B, M Z N, 6T i R IT R B
e TG B B ST I i R B = o Dy A TR AR
PR, A SCRE S o T 2 9 15 O 28 B0y L 1 5 0 T

P S B 42 A7, 3 3 O A6 B 45 A A s L, R
B TR A, BB IR Z A WL Y 5 —E W)
TR T . B K TAR s R A R 2 P T PR R ] A, o I 2 g s O A AT 4 v AL RS 56

TRz T EEFHIITH

AR MRy KRAEF KB Eik

(PEERAFERARNSAEFRT LR, 5 & 250000)

WE: A XA T RBERAFENEMFAEA, XRACER >N FEELD FAERENE 4 H
AHAEWMOBARFEINET AT EEHRTT KB 0N. FREAU AR FEHHF T TR Z 552 —,
FURCHANLFTEEREFRRSIFZER BFEL O FEERRK S HEEN EHARNEREEEICEMER Z;
Ho A RANEREAALEERTRIT TR, SHZRE L E PR mb . EXTHGTHERT,H
B Em, RATARBEEREIALREF R LS., B AMBRALE T AR @ E MR =60
WIS T R

XBF - THEBLEE KUHH BWE HAKEH

FESES:U463.212 X EFREAD B DOI: 10.19710/J.cnki.1003-8817.20260053

Cracking Failure Analysis of Transmission Sleeve

Hao Xinxin, Chen Guanfang, Ji Tongsheng, Xiao Chao, Ji Wei

(Sinotruk Automotive Research Institute, Jinan 250000)

Abstract: To address the premature cracking of a certain type of transmission sleeve, a comprehensive failure
analysis was performed using methods including chemical composition analysis, hardness testing, case—hardening depth
measurement, metallographic examination and microscopic fractography. The results indicate that the failure was
primarily caused by two synergistic factors. Firstly, excessive blocky ferrite in the core microstructure led to insufficient
core hardness, resulting in poor hardness compatibility with the connected main shaft and sun gear. Secondly, the
actual fillet radius at the root of the internal spline was below the design lower limit, which aggravated the local stress
concentration effect. Under cyclic loading, the combined action of these two effects initiated and propagated cracks at
the fillet of the internal spline tooth root, leading to the final failure. Based on these findings, corresponding
improvement measures are proposed from the aspects of optimizing the material heat treatment process and controlling
critical structural dimensions.
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