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ABSTRACT: The work aims to analyze factors affecting the service life of mould and summerize main forms of mould failure
based on illustrating advantages of producing parts by utilizing a mould and its status in industrial production. Major techniques
used to modify metallic surface previously were summarized. The advantages of laser quenching were pointed out by comparing
laser quenching technology with traditional heat treatment process. The development history of laser quenching technology and
the mechanism of laser quench hardening were introduced generally. Parameters influencing the laser quenching process and test
methods for determing sizes of three major factors were put forward. In addition, formation and various properties of structure at
different depths of workpieces subject to the laser quenching process were also anlyzed with detailed instruction on atomic dif-
fusion organism during the formation of the first layer of phase-change hardening layer. Moreover, effective methods and ad-

vantages of pretreatment were discussed to improve laser absorptivity of material surface. It was indicated that CO, laser and
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YAG laser were commonly used in the laser quenching, their corresponding purposes were briefly discussed. Microstructure and

corresponding micro hardness of hardened layers in hot working dies, cold working dies and plastic moulds steel subject to

quenching under different laser quenching parameters were listed. The main purpose of applying laser quenching to the three

kinds of die steel was pointed out. Finally, the advantages and disadvantages of the laser quenching technology as well as pros-

pect of laser modification on mold surface were summarized.

KEY WORDS: laser quenching; hardening mechanism; process parameter; hardened layer; diffusion organism; microhardness;
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Tab.1 The laser hardening factors orthogonal test level table

A B C
= .

R (P/W) (v/(mm-min™") ) (D/mm )
KF1 320 980 3.0
IK3F2 160 500 1.5
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Tab.2 Process parameters of laser surface quenching for cold die steel

RS WOLIHRAW R (mmes ™) JEBER S /mm A R (HV) P (L2
T10 12 10.9 5 926 FRIR S A +okar B IR IR
GCrl5 12 19 1.5 941 Wkt 0[O+ BRAL -+ E R 4 R Ak
Cri2MoV 2.6 6 4 912 B s O+ B AL+ i AR A LG AR
W6Mo5CrdV2 0.6~12 20 ~ 60 4~5 1000 ~ 1100 DL RAR+MC, M CRkILHI+5R A IR
W18Cr4V 1.5 6.5 5 1000 I IR AL P+ A B IR AR
CrWMn 15~1.6 15 3 900 ~930 [l Hh ECAA+HRR AL+ B AR AR BRI
®3 EAMEEANIXARAENTZSH
Tab.3 Process parameters of laser surface quenching for hot die steel
RS WO HRAW R/ (mm-s™) LB H/mm B0 EHV) Tk AL REAL)Z4140)
5CrMnMo 0.9~13 6~16 5 830 ~ 850 I (AR M Chie b+ A% BTG
5CrNiMo 1.3 20 ~ 40 5 710 ~ 780 AR AR D IR+ FR AR BRI A4
3Cr2W8V 3~5 2~18 8~10 750 ~ 820 I AR+ B AR T oA
4Cr5W2VvSsi 2.5 6.5 5 950 ~ 1100 & FRAR+RRAL B+ AR A R AR
4CrMoSiV1 1.5 15 3 570 ~ 770 AR A B PR+, 1 [+ )
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Tab.4 Process parameters of laser surface quenching for plastic die steel
MRS BOCTIRAW R (mms) O OERER ST /mm R EE(HV) e (REL)Z 4140
T8A 0.9 6~16 6 790 ~ 1000 I O+ KU I A+ iR A B ICA
T10 12 10.9 5 926 FRRE A +5R AR IR
40Cr 0.9~13 6~16 1.5 800~ 810  Hh[RAhk+ MCRkALY+/ D AR AR TR KA
718 0.5 6.5 3.6 1000 /NS IR+ AL+ A B G AR
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