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Fig.1 Flow chart of gas carburization
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Fig.2 Surface morphology of sample before and after laser shock treatment
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Fig.3 Cross-section hardness curve of sample before and after laser shock treatment
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Fig.4 Surface grain size and microstructure of sample before and after laser shock treatment
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Fig.5 Cross-section microhardness of a gas carburized sample with or without laser

shock pretreatment
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Fig.6 Morphology of gas carburized samples with or without laser shock pretreatment
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Effect of Laser Shock Peening on Gas Carburizing for 18CrNiMo7-6 Gear Steel

MIAO Xiaoji', SONG Lu’, MA Heng™’, GU Xiaoming’, SUN Fei'?, HU Jing’

(1. Institute of Modern Equipment Manufacturing, Changzhou Institute of Industry Technology, Changzhou 213164, China;
2. National Experimental Demonstration Center for Materials Science and Engineering, Changzhou University,
Changzhou 213164, China;

3. Changzhou Tianshan Heavy Industry Machinery Co., Ltd., Changzhou 213019, China )

[ABSTRACT] 18CrNiMo7-6 gear steel was selected as the material and laser shock peening was primarily used as
a pretreatment prior to gas carburizing, the aim of which is to improve the efficiency and further enhance the properties
after gas carburizing. Optical microscope, surface roughness tester and Vickers micro-hardness tester were used to
investigate the surface characteristics after laser shock peening and gas carburizing. The results show that under the same
gas carburizing process of 910°C+4h, gas carburizing efficiency can be effectively enhanced by the pretreatment of laser
shock peening, the carburizing layer increases from 1.24mm to 1.49mm, and the carburizing efficiency increases by around
20%. At the same time, the surface hardness is increased from 680HV, s to 700HV, . Especially, laser shock pretreatment
can make the cross sectional hardness gradient decreased gentlely, thus enhance the bonding force between carburized layer
and matrix. The mechanism why laser shock peening has significant effect on gas carburizing is as below: the surface rough
increases from 0.12um to 0.57um, a deformation layer with thickness of about 220pum was formed after laser shock peening,
and with much finer grain size. All the above factors are beneficial for absorption and diffusion inward of carbon atoms.

Keywords: Laser shock peening; 18CrNiMo7-6; Gas carburizing; Pretreatment; Carburizing efficiency
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Experimental Study on Surface Integrity and Fatigue Performance of Dissimilar
Material Stack-Structured Holes Manufactured by Different Processing Method

DONG Zhipeng', WANG Yanli', YAO Liangliang’, YANG Fan’, LIU Wei'
( 1. PLA 32256 Units, Nanning 530000, China;
2. The First Military Representative Office of the Military Equipment Department of the Army in
Chongqing Region in Kunming, Kunming 650021, China;
3. Non-Commissioned Officer School of Army Academy of Armored Forces, Changchun 130000, China)

[ABSTRACT] In order to study the effect of the dissimilar material stack-structure on the surface integrity and fatigue properties
of holes, under the stacked condition, #8.36mm holes were prepared by different processes, such as drilling & reaming, burnishing,
and split sleeve cold expansion (SSCX). The surface morphology, surface roughness, residual stress and microstructure were investigated.
Fatigue test and fracture surface analysis were performed. The results show that burnishing forms obvious material pile-up at the
end of the interlayer hole and introduces circle-shaped micro-crack around the 7B04-T6 hole, while SSCX imparts micro-crack in
the region corresponding to sleeve split. Under fatigue loading conditions in present paper, burnishing increases the fatigue life
(99.9% survival rate, 95% confidence) of 7B04-T6 and TA15 hole structures by 0.01 times and 0.63 times, and SSCX
with interference value of A4 increases that of 7B04—T6 hole by 3.25 times but reduces that of TA15 holes, while SSCX with
interference value of B increases that of 7B04-T6 and TA15 by 18 times and 3.30 times, respectively. The fatigue sources of the three
types of hole all originate from the hole wall or corner, and never start from the micro cracks of cold expansion or burnishing.

Keywords: Stack-structure; Hole; Burnishing; Split sleeve cold expansion; Surface integrity; Fatigue performance
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