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3Cr13Mo iR & SH YAG HABRERRE N B ENHER R
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# E EL500 W YAG BOLHLLUEEERE 0.5 ~ 1. 2 mm/s B 150 ~200 A, Bk FEHE 3. 0 ~5. 0 me RIS
18 ~40 Hz B3 % 5 mm 3Cr13Mo I B 4 Tt #4745 4% (/% . 0. 28C, 0. 8Si, 0. 36Mn, 0. 0308, 0. 029P, 12. 10Cr,
0. 57Mo, 0. 45Ni) 47T REAL , FIRS B K BA R ABAQUS AR R BERM SHRELBRPRES BL
B AG R RT THEER,, FREREZNH, EHESEFRIKEREY 4, HENEER LN R HESD
FEBESR480. 1 mm MM X, FER BRI 150 A, Bk iR SR 3.0 ms, 455 18 Hz, REHF 0.5 m/sf TE S
BT, BARAN NG RABRR BN R IX0.325,

XA DREFEHNICI3Me MR BOLRE BRRNN ARG ABAQUS A

Simulation Study on Residual Stress and Distortion of 3Cr13Mo
Steel Plate by Multi-Parameters YAG Laser Welding

Liu Sheng, He Zhu and Liu Yuxin »
(Key Lab for Ferrous Metallurgy and Resources Utilization of Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081)

Abstract The welding test on 5 mm 3Cr13Mo martensite heat resistant steel plate (/% : 0.28C, 0. 8Si, 0. 36Mn,
0. 030S, 0.029P, 12. 10Cr, 0. 57Mo, 0.45Ni) with welding speed 0.5 ~ 1.2 mm/s, current 150 ~200 A, pulse width
3.0 ~5.0 ms and frequency 18 ~40 Hz by using a 500 W YAG laser has been carried out, and the temperature field, the
residual stress and the welding distortion during welding process are numerically simulated by welding model developed and
established using large-scale finite element software ABAQUS. Study results show that the calculated values basically coin-
cide with the real measured values, the calculated maximum welding residual stress is concentrated in heat affected ring
zone distance from welding seam 0. 1 mm, with the process parameters-welding current 150 A, pulse width 3. 0 ms, fre-
quency 18 Hz and welding speed 0. 5 mm/s, the residual plasticity strain introduced by the maximum residual stress is up
to 0. 325.

Material Index Martensite Heat Resistant Steel 3Cr13Mo, Steel Plate, Laser Welding, Residual Stress, Finite Ele-

ment Software ABAQUS, Welding Distortion
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Fig.1 (a) Schematics of temperature measure location; (b) finite element mesh division; (c¢) comparison between welding simula-

ted temperature and real measured temperature
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Fig.2 Temperature field distribution in laser welding structure at heat source passing center
location of welding seam (a) ; heat source of cross section (b) and heat source of longitudinal
section (c)
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Fig.3 Diagram of distribution of residual stress field (a) and residual plastic strain (b) of laser welding: (a) relation between cross-lon-
gitudinal section residual stress and distance from center location of welding seam; (b) relation between cross-longitudinal section residual plasticity strain

and distance from center location of welding seam
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