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Effect of Laser Heat Treatment on Properties and
Microstructure of EX1 Die Steel

CHEN Cheng' ,SU Yu ' ,SANG Zhen',LI Ying' ,FENG Xiaoxiao' ,CUI Haotian' ,LEI Jiale’

(1. School of Materials Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China;
2. Chongqing Youte Tooling Co. ,Ltd. ,Chongqing 401329, China)

Abstract ; In order to improve the performance of die steel EX1 ,the surface laser hardening was treated on EX1 steel with
the laser of the 5 kW fiber laser processing and manufacturing system. The scanning electron microscope , microhardness
tester and friction tester were used to study the influence of laser processing parameters (laser power P,scanning speed
v) on the microstructure , hardness and wear resistance of EX1 steel. The results show that the microstructure of the
hardened layer can be significantly refined,the hardness is significantly higher than that of the matrix,the smoothness of
the surface is improved and the friction coefficient is reduced.
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Table 1  Composition analysis of EX1 steel %

C Si Mn P S Cr Ni Mo Fe

0.370 0.150 0.270 0.006 0.001 5.090 0.130 2.060 91.380
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Figure 1 Schematic diagram of metal sample
FIFH IPG YLS-5000 %55 kW SELF 3o T4
ARG R W AT HOCEE K AL HL, JEBEEAE D 6
mm, FOLHEK TESBUNR 2 P, BOCHE KBEH D)
RGN, AR R SN, Y BE AT, AN RESE A B ITAA
e, R, 2 B R . EXT B R AT
JEAE 900 CLAE, #OEL# 800 ~2 000 W, 14
JEAR, VA X IR M 1 i 22, 1 JBE ey, YA K X i
R /D AP N 10,20 mm/s,
A2 BOEEKRTLAK

Table 2 Laser quenching process parameters
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Table 3 Component content of points A and

B in SEM spectra %
Py C Si Mo v Cr Fe
A 1.34 0.41 4.55 1.14 6.86 85.70

o
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Figure 2 OM and SEM micrographs of laser quenched EX1 steel
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Figure 3 XRD patterns of 3# sample
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Figure 4 Relation between hardness and surface
distance of 3#,9# and 11# samples
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Figure 5  Thickness column diagram in quench
zone of 3# ,9# and 11# samples
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Figure 6 Wear time - friction factor of
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