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Effects of Laser Quenching on Friction and Wear Properties

of Boronizied Layer on Cr12MoV Steel
WANG Weichang', XIE Chunyang’, KONG Dejun®
(1.School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China; 2. School of
Mechanical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The boronized layer was prepared in the surface of Cr12MoV cold worked die steel with hot dip
process, which was strengthened by laser quenching, the surface morphologies and phase compositions of
boronized layer before and after laser quenching (1.Q) were analyzed with SEM (scanning electron micro-
scope) and XRD (X ray diffraction), respectively. Comparing the wear volume ratios and friction coeffi-
cients, the friction and wear properties of boronized layer before and after .LQ were investigated, and the
wear mechanism was analyzed. The results show that on the surface of boronized layer, there exists a large
number of pores; the surface porosities have been reduced after .LQ, and the structures become more uni-
form. The phase of boronized layer is FeB, after LQ the phases are composed of Fe, B, Fe-Cr and Cr, B,
decreasing the brittleness of boronized layer. The average friction coefficient and wear scar depth decrease
by 20% and 24. 6% after LQ, and the wear form is changed into abrasive wear from delamination wear,
showing that the wear performance of boronized layer has improved.
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Fig.1 Morphologies of boronizied layer before and after LQ
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Fig.2 Microstructures of carbonide
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Fig.3 XRD analysis of boronizied layer before and after LQ



+ 50 - FMRFFROEERAF R

2015

B, BOCHKIGEZMZBBT Fe-Cr Ml Cr, B %)
AL B 1Y Cr B 5 Fe B4, A R T FEAR S 1)
JZ IR AR T G e ARG R i PR Ao A1 7

2.4 EBRY

FEEE AT ] 60min PN, 3 Bl R B 4 R B 1
(B3 59K 0. 980 8.0.959 6 1 0. 766 8, FE#E R4 5
A ] 56 R WA 4 TR, 7E B BIT LG B Bt (0~
6min) . JFUERARZS (1B M AL BE 98 B AL B+ 306k 3
T A 11 JBE 48 R B Rl T e o B 0 1) R AT L B
PR BOR BIAAR-A7 . JR AR IR A 2 DT B A B B (6
~15min) J& » B FE 2 1R R 8 /)N B R AL
B T W B R EAE 0. 95 247 . LB AlAb B IS iR
T 2 T 0 OB R A e A B T U B B R 4 R UG
F AR IR (6 ~30min) . {H 5 0 AL # KRR BE 48 R
B—H B LIRS X TR R A
I AR RITE B I S . OB K E B
JZAE 6 ~23min NI IS N, 23~ 60min W B

121 Lo
Primitive state
1.0+
E ~.
.8 Boronizing treatment
08 0 nt
= s
g
g 0.6
g Laser quenching
£ 04
=
=
0.2
0

0 10 20 30 40 50 60
Wear time/min
B4 BEEFHS5EHRMEXR

Fig.4 Friction coefficient vs wear time
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Fig.5 Surface scars of boronizied layer before and after LQ
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Fig.6 Worn morphologies of boronizied layer before and after LQ
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