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spheroidal carbide

In order to increase the surface hardness and wear resistance of the GCrl5 steel, as well as reduce the
energy consumption and improve the traditional quenching environment, laser quenching is carried out on GCrl5
steel with a 400 W fundamental-mode fiber laser

quenching layer are analyzed. T

The effects of scanning speed and defocusing amount on the

T'he microstructure of the hardened region consists of fine martensite and a few

The wear resistance of GCrl5 steel quenched by fiber laser is significantl
oxidation wear, mechanical wear and abrasive wear

OCIS codes

power of 400 W, scanning speed of 0.6 mm/s and defocusing amount of 0, which is 4.4 times of that of the matrix

5l
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The microhardness increases with the increase of scanning speed and then decreases, and the
same for the defocusing amount. The microhardness of GCr15 steel is 960 Hv after being quenched with fiber laser
-
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improved. The wear mechanism is mainly
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Table 1 Chemical composition of GCrl5 steel (mass fraction, %)

C Mn Si Cr S P Fe
0.95~1.05 0.20~0. 40 0.15~0. 35 1.30~1. 60 <0. 020 <0. 027 Bal.
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Fig.1 Fiber laser quenching system Fig. 2 Surface morphology for fiber laser quenching
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Fig. 3 Microstructure of GCrl5 steel. (a) Low magnification optical microscope image; (b) phase-transition hardened region
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Fig. 4 Surface hardness curves of laser quenching Fig. 5 Microhardness distribution curves

specimen under different scanning speeds under different scanning speeds

A B RN S SOE S R B IARAE T3 /0 ADRE R JZ A BE I A 30 R A2 30 B A P ROR 22 L 1R I R 2
K. Bl 14k 3 ) AR AV o S TR 3 80 K s XM B 0 =0. 6 mm/s B, OGN Bl 7564 el 26 T 1L 3 3 AR AR

041401-3



50,041401 MM SYBIZHRE www. opticsjournal. net

U RE LA b R Y R TR B /0N 9 RS DT 745 38 i v R ) R U 5 B RE /N T 0. 6 mm/s B B 4
B AP 3 AT P N TR i g 19 90O B 24 38 8 {68 1O 32 T ) AR il S i IR B G L e KRR 22 S It E e 1K
3.2.2 BREARMAENY A

R ) 85 4 R 00 S R B 43 A R P 6 T % 100
W 0=0.6 mm/s. B AR BN 6.4.2,0,—2,—4, 900
—6 mm, 8 A B B A R BN L R A & 800
MR R B AR R O I I G R R B KL W gm"'
960 Hv , B Al SR 55 4 44 153 48 J5k o B A B 2 5 402 Bk ) !
856/ TR HY 5 O FE U E igg
5 2 B 1 /N R E 7R (B 06 Sk 2% T O 6 BE 1 ol
KN T LB W 25 7 R R 11 25 /0 IR T 9 o J2 N e ]
BT AR B 72 A B, 244 B R I B L O 19 6 B 0100 200 300 400, 500 600 700 500
B AR T A A kR 6 1S A RRK L 3 0 I 3 ‘
RS IR JEE 5 S 5 G+ B 1 4 B 0 6 AT ARG 0 BRI A 2

Fig. 6 Microhardness distribution curves of different
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Table 2 Comparison of GCrl5 steel wear mass loss

defocusing amounts

Specimen Quality before quenching /mg Wear mass loss /mg Mass ratio of wear loss /%o
Substrate 4405. 8 9.5 2.16
Quenching 4592. 4 1.1 0.24
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Fig. 7 Surface morphologies of specimen after wear. (a) Matrix; (b) laser quenched specimen

041401-4



50,041401 MM SKBIZFHE www. opticsjournal. net

FAVEASTE M W2 o RIS s T R A8 0 K W 2R 1Y < T AR LA R K 19 490 T 2 T8 0 G 42 fk DX 3K T2 A
B P RLATE P R o R AR BIL A A A A A L AL 0 R R 45

4 4k 7
1) GCrl5 8 /)6 EF ot e K 2t AR AR B8 Ak X, 3 I8 XA J A 40 [ . AH 728 T 4k X A9 2H 298 20 7 55 B 44 A
DEBRIR KLY .

2) PR Y 0 folc A T2 1 T T 1% 0 G 8 DR 0 B R A e SE R s

3) HPOEHAR P=400 W FIHHHEE v=0. 6 mm/s E B =0 B, GCrl5 % K= B REE JE fe i
BE] 960 Hv SRRy 4. 4 7%,

4 JEEF OGRS R . AR B PR A AL 2 A TR L AT DT I R 3 S 4
SEACRE D . TR Y B B BIL 1) 32 A S A B A0 L LA 50 R0 e 40

& X

1 Ding Yangxi, Yang Liuging, Fu Wei. Research status and development of laser heat treatment[J]. Mechanical Engineers ,
2006, (1): 19~21
THE. BWE. 1 . BOEHRE B E AR5 IR MR JRT]. sk ZA&29F . 2006, (1): 19~21

2 Zhang Guangjun. Status and development of laser heat treating in chinal J]. Heat Treatment of Metals, 2000, 25(1): 6~
FOLE. WO B BUR KA LT ], & B # A, 2000, 25(1): 6~

3 Wang Yunshan., Zhang Xingquan. Lei Jianbo et al.. Processing of laser quenching crankshaft[J]. Chinese J. Lasers, 2007,
34(4) . 574~576
Exilr, RMA L TP F. MO K TLT] BBk, 2007, 34(4): 574~576

4 Lei Sheng, Zhao Yali, Gui Zhongxiang et al.. Numerical simulation of the transient temperature field of laser hardened
layers for race surface of bearing rings[J]. Ordnance Material Science and Engineering , 2010, 33(1): 21~25
WA, BB, Hirth AR S BURIREBOCE IR BER M. R EAAAFE L TR, 2010, 33(1): 21~25

5 Lei Sheng, Liu Quankun, Ma Yuping e al.. Wear performance of laser surface hardened GCrl5 steel[J]. J. Wuhan
University of Technology: Materials Science , 2010, 25(1) . 84~88

6 Li Gang. Xiang Jun, Kuang Jun et al.. Microstructure and properties of GCrl5 steel treated by laser quenching[]].
Transaction of Materials and Heat Treatment , 2010, 31(4) . 129N132
2 [l M B B0 F A GOrls RO KA SIS HERELT]. A4 R 3R, 2010, 31(4): 129~132

7 Xu Hongwei, Huang Yumei, Wang Zhaolong et al.. Analysis on laser quenching technology of GCrl5 hasp pole[J]. Laser
]ournal 2008, 29(6): 70~71

FAh, BER, K F. GCrls GiEEFF O K TEW5E0)]. #kf& &, 2008, 29(6): 70~71

8 Zou Xiangjun, Lou Yan, Ouyang Basheng et al.. Laser-beam hardening of steel GCrl5 and its application[J]. Heat
Treatment of Metals, 2004, 29(5) . 15~17
AR, % ML BRPHAAE S, GCrl15 SMBOL A kK R H M AT, & B # a2, 2004, 29(5): 156~17

9 Liu Jiang, Wang Pu. High-power narrow-bandwidth continuous wave thulium-doped all-fiber laser[J]. Chinese J. Lasers .,
2013, 40(1): 0102001
XL, £ OB BUMIREELRAOLLSHMBEESOLAEOHED]. FE %L, 2013, 40(1): 0102001

041401-5



