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Table 1 Chemical composition of 18CrNiMo7-6 carburized alloy steel %
C Si Mn S Cr Ni Mo Fe
0.15~0.21 0.4 0.50~0.90 =<0.035 <0.035 1.50~1.80 1.40~1.70 0.25~0.35 Hax
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Table 2 Test parameters

SR AL g1
B N2 D/mm 1.5
AL HE g/'s 9~11
WA RE o/ (°) 90
$PE H/mm 10
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Table 3 Test plan

REE IR IR EIES ARBEREK
%5 n/(r'min”') o/(mm-min"') P/MPa N

1 0 0 0 0
2 100 150 300 1
3 200 300 300 1
4 300 450 300 1
5 100 50 300 1
6 100 100 300 1
7 100 150 100 1
8 100 150 200 1
9 100 150 300 2
10 100 150 300 3
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Figue 1 Water jet modification method and nozzle structure
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Figue 2 Schematic diagram of the sample surface

when the nozzle moves too fast
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Figue 3 Surface morphology before and after

modification of sample
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Figue 5 The residual stress changes along the

1
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depth of the sample layer
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Figue 6 The hardness changes along the depth

of the sample layer
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Study on the Influence of Water Jet Modification Process
on Carburized Steel Round Bars

MA Yongtao', AN Lele*, ZHANG Lundun', ZHAO Lechuan'

(1.School of Mechanical Engineering; 2. Henan Province IndustrialTechnolog Research Institute of Resoures and Materials,

Zhengzhou University, Zhengzhou 450001, China)

Abstract; The surface modification process of 18CrNiMo7—6 gear carburized steel round bar samples by post-
mixed water jet peening was studied. In the condition of satisfying the full coverage of water jet blasting on the
circumferential surface of the sample, the single factor experiment was used to study the effect of sample rota-
tionspeed , nozzle moving speed, high pressure water jet pump pressure and number of treatments on the sur-
face topography, surface roughness, surface residual stress and hardness of the sample material. The super
depth of field three-dimensional microscope, three-dimensional surface topography, X-ray residual stress ana-
lyzer, HV —1000 microhardness tester and so on was used to measure the above results. The experimental
results showed that after the post-mixed water jet, the projectile and water would bring certain erosion and wear
on the surface of the sample, and the surface morphology of the sample will be changed. The surface rough-
ness, surface residual stress and hardness of the sample decreased with the increase of the sample rotation
speed and the nozzle movement speed, and increased with the increase of the pump pressure and the number
of treatments; when the sample rotation speed n=100 r/min, the nozzle movement speed v=50 mm/min, the
pump pressure P =300 MPa, the number of treatments N =1, the maximum residual stress was about —1
176. 25 MPa, and the maximum hardness was 64HRC, which is 6. 7% higher than the original sample.

Key words: post-mixed water jet peening; 18CrNiMo7-6; round bar sample; surface modification;

residual stress



