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Analysis of Distortion During Heat Treatment of

Inner Splined Sleeve Made of Steel 20Cr2Ni4A
LIU Jin-wu,GAO Wei-guo, NI Xiao-dan,HE Yong-xiang
( Dept. of Mechanical Engineering, Hu’ nan Institute of Engineering, Xiangtan Hu’ nan 411101, China)

Abstract : The main factors affecting the process tolerance of inner splined sleeve are heat treatment , cutting process , and
the arrangement of final machining process eic. The results showed that the following process techniques adopted inclu-
ding applying a muff mandrel to the cutting process and heat treatment, increasing process precision one grade higher
than design requirements,by air quenching replacing oil cooling and by suspending parts during all heat process and so
on,can decrease the stress and the distortion of inner splined sleeve ,and get the precision control.
Key words: inner splined sleeve ;heat treatment ; distortion ; precision controlling
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Fig. 1 The scheme of inner splined sleeve
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Table 2 The chemical composition (wt% ) and the mechanical properties of steel 20Cr2NidA

C Mn Si Cr Ni
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Fig.2 The relations between distortion and its effect factors
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Fig. 3 The process curvees of annealing

(a) and final heat treatment (b) for inner splined sleeve
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Fig. 4 The curve of the final heat treatment for inner

splined sleeve(air quenching)
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Fig.5 The structure of mandrel
(a)the half-machining mandrel (b)the finish machining
mandrel (c)the heat treatment mandrel
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Table 3 The precision specifications of inner splined sleeve( mm)
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Laser Hardening Load-Bearing Surface of Planet Wheel Axle
OUYANG Ba-sheng,FAN Xiang-fang,LOU Yan
(Department of Mechanical Engineering, Nanhua University , Hengyang Hu'nan 421001, China)
Abstract ; The strengthen layer of load-bearing surface of planet wheel axle by laser hardening was studied. The results
show that when surface energy density is about 40J/mm" , the highest hardness can be obtained. The surface microstruc-
ture 1s fine needle-covered martensite and dispersed alloy carbides which result in high hardness. And in its transition

zone ,the hardness is remarkably reduced owing to the troostite precipitated. So the wear and impact resistance of planet

wheel axle are enhanced because of the microstructure in strengthen layer and the service life can be prolonged.

Key words: planet wheel axle;laser hardening;energy density ; martensite ;alloy carbide
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Fig. 1 The worn piis on load-bearing surface of planet wheel axle
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