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Fig.2 Schematic diagram of depth map of laser hardened layer on the inner surface of gun barrel
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before quenching of 38CrNi3MoV
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Table 3 Effect of laser power on hardness and depth of hardened layer
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2 600 3.0 1.02 0.33 1060/820 g
4 700 3.0 0.65 0.36 940/830 T
5 800 3.0 0.74 0.24 864/614 e
5 850 3.0 0.83 0.36 920/660 g
5 900 3.0 1.07 0.41 1060/1010 Jc
5.5 950 3.0 1.22 0.52 1110/1014 "
6 1000 3.0 1.06 0.61 1064/810 g
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Table 4 Hardened layer hardness and depth as a function of spot diameter
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mm's ) W mm mm mm C
2 600 3.0 1.02 0.33 1060/820 g
4 700 3.0 0.65 0.36 940/830 G
5 800 3.0 0.74 0.24 864/614 g
5 850 3.0 0.83 0.36 920/660 T
5 900 3.0 1.07 0.41 1060/1010 Jc
5.5 950 3.0 1.22 0.52 1110/1014 o
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3 900 4.0 JCVEhg )2 J 650/530 7
4 900 4.0 PRUATR T 550/410 Ji
35 1000 4.0 0.46 0.21 815/730 e
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Table S Effect of laser scanning speed on depth of hardened layer

WOCHHEE / HoehA

WOWERE AT /

FREBEL =R /

i % i fe L TS T T ——_—
2 600 3.0 1.02 0.33 1060/820 G
4 700 3.0 0.65 0.36 940/830 T
5 800 3.0 0.74 0.24 864/614 e
5 850 3.0 0.83 0.36 920/660 ¥
5 900 3.0 1.07 0.41 1060/1010 Jc
5.5 950 3.0 1.22 0.52 1110/1014 ¥
6 950 3.0 0.98 0.43 860/710 Jc
6 1000 3.0 1.06 0.61 1064/810 T
F6 HEEARIEHIALREMEEEE R TR
Table 6 Surface roughness value change of yin and yang lines before and after laser quenching
BOCHEREEE / (mms™) | EOBER /W | EOWEBEEAE /mm | BHZRFRIAHIREEE /um | BILRFRIARIRERE um | VKRR / B /°C
0 0 0 0.548 4.424 0/0
5 850 3.0 0.719 3.807 920/660
5 900 3.0 0.716 3.901 1060/1010
5.5 950 3.0 0.624 3.904 1110/1014
6 1000 3.0 0.743 3.605 1064/810
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Effect of Laser Heating Temperature Field on 38CrNi3MoV Quenching
Microstructure and Properties

KONG Xianjun', WANG Minghai', WANG Ben', ZHENG Yaohui', WANG Yang’, YANG Lijun’
( 1. School of Mechatronics Engineering, Shenyang Aerospace University, Shenyang 110136, China;
2. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China )

[ABSTRACT]

In order to improve the hardness and anti-friction wear performance of the barrel, the finite element

predictive model of the temperature field of the continuous semiconductor laser heating pipe line was established, and
the effect of laser parameters on the temperature field of the pipe line was simulated. Combined with the simulation results,
the mathematical relationship between the depth of the quenching layer and the peak temperature of the temperature field
was calculated. The laser quenching test was carried out and the effect of laser power, laser diameter and laser scanning
speed on the hardness and depth of the hardened layer was investigated. The microstructure change after quenching was
observed by using optical microscope. The results showed that the average hardness after laser quenching was increased
from 400HV to 710HV, which is increased by 43.66%, and the depth of the hard line of yin and yang lines was 1.22mm and
0.61mm, respectively. After quenching, the surface roughness of the yang line material increased from 0.548um to 0.7005um,
and the surface roughness of the yin line material decreased from 4.424pum to 3.804um, respectively, which is meeting the
requirements of use. The microstructure transformation of the yin and yang lines after quenching was observed and ana-
lyzed using optical microscope, and the transformation rules after laser quenching was explored.

Keywords: Laser; Temperature field; 38CrNi3MoV; Quenching microstructure; Mechanical property
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