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Effect of Heat Treatment on Structure and Properties of
Spraying Formed Bearing Steel GCr15

Li Rong, Cheng Guanghui and Guo Jiang
( Department of Metallurgical and Chemical Engineering, Jiyuan Vocational and Technical College, Jiyuan 459000)

Abstract The liquid melted in a medium frequency induction furnace by parent metal of bearing steel GCrl5 through
a guided tube enters in spraying room and the metal strand is sprayed by inert gas to liquid droplet with micrometer size and
deposited at collector to form a deposited billet with diameter 130. 28mm and center thickness 40. 84 mm (/% ; 1.01C,
0.23Si, 0.29Mn, 1.48Cr, <0.027P, =0.020S). The test of heat treatment of 1/4 deposited billet is carried out in a
box electric resistance furnace. Results show that the structure of spraying formed bearing steel GCrl5 is refined structure of
equiaxial crystal and fine carbide with low alloy elements segregation; the hardness of sample quenched at 860 C and tem-
pered at 160 C is highest that is HRC 61 with optimum structure and properties.
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Table 1 Chemical composition of spraying forming steel
GCrl5 /%
mHe C Si Mn Cr Ni P S
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0.95~ 0.15~ 0.20~ 1.30~ <
YB968 105 0.35 0.40 1.65 <939 g.027

<0.02

ZIWEHAZAE, EFUEZFEBRBERES
PRBREBUB IR K BT , TR RE S LR T 48 b
MESEE RS , TR IR R 2% IR BT iR AE . BEATR
BRI 2R, ME R EERRME 4, HR
%54 130. 28 mm , U0 EEEL K 40. 84 mm, BV
TR/ AR £ o

(2)BREIR Ko HrikAE 17 ~ 10" 26 41 20 e BH
HFAHIRE 790 C,4RR 3 h, B30 C/h RREE
M 650 C, s, B4 6" AR ERILR X
HE,

(3)E K, RAE B 1" 3% 7" 9" 2",
8%.10°, 5 1 iR AR B P, AR
WEE, FHEZE 860 C,f£iE 25 min, REM P FH
BUB IR AMFARHANEZRR., 2 4ilEARE



- 50 - 52737

F31 %

835 C,HA®RMEE BT SH | AMEE, 817,910
AR L,

(4) Bk, B KRR AL 2" 7' 1 453",
8" 2 4, 2" T RAFER Y, JHE E 180
C,RE2 h, Hiyrs, 3" 8" FHEE 160 C, R
2 h, iR,

2 RBERRSH

2.1 o g
2.1.1 WEEHEIE GCrl5 ML 41

HE 1 AR, B BUE GCrlS SR
240 RoRL (R S S s A R R, & T 1 B
— YA AR AH 25 10 kL) RIS B R AL D 2 R T
&AL RS BIBER , & 2 BB B B34 /MR
EBSHAEN B AN B AL, AR ER
BREK, B EREwE, BAELZRY G &%
8. RAEBM T T RS SRGEE 3 Al BE
2 85 nm, T H 23 A 4% M BRGIE , BB B R
SFE 10 pm DL, Hop ke A EEAE 0.1 um
PAPY . @RI R 80 ~ 120 pm,

HE 1(b)F M, B T8 5 808 o 72 0 41 1k 1
LB AT Cr TR A5 B AL T4
EELE.ARHBLEETEDN
TRETREE, KB M ASH BT
L ZHREN,

2.1.2  BRALE K HILH4

B BUJE GCrl5 M Z2 st 2Rk
1B K, TR I IR B A e AR
FLRBROE, WA 2(a), B
R RBEGK, Fmy s anE
H/INERR B SR B B TR

BRAL 8 2 P T BETE A 2R 1
AR, AR KRR SB®R el
PRERAL A 524 TV AR P 38 40 A 1Y
KAR Bk (E 2b) , &R W
BRIEATE2 R A A R B ik
TR, 76 BRI AR 1R B B I i
BB RRIR L D, 7E BRI B B A fiE
SRR R e R
PRERACH) b, BT LA B T R

¥
B, BRI MRIRARE ~:

BRAKATRE B H B wia, B T2k WP
LR KPR BE WS = T Ac, 2K, B2 BRILEX

18, LA 3% & R FORB RIS, 8K A LY 80E
BT RN E R B TR AR, FURRIE R 0RO, AT AR
I o
2.1.3 FEELKHH

ME 3 4 FpEEELKE e A TLIEH,
PRI 860 C HIZHA H (18 3¢, d) TRk 8k
AR T B /D T3 KT R 835 C YA (I
3a,b) o M KREEAME (& 3a) , HOLAR A L
LRI IE R A R R FERAL , A B 2o
AR, T 25 IABK R BRI HT I 4 &8 3R A, S B0k
WIS, BEE B ORI M T &, B9
FURLA B35/ (18 3) , X o TREE 18 K IR BE A9 T
L BRIE T BOBE 1AL T, BETR A SR

3 AT AL 4 860 C K FI 160 C 18]k
WEFLSE 5 & PR RE B A, A {UAT AR BEAF Y
SRR, T H AN R 5 5k 40 1 JORL BE BE 47 B9 A
AR
2.1.4 JmZHA

] 4 e (o] KOIRAE R T AR 2 I AHGUESR .
& 4 ] DA R 0 KA PR ] K H T
B, ARG B K 5 PR LA b TR B 7 RO B 1L
Y1, REXBRREE, M, WPims

W5 BT GCrl15 BRI ZHLUEAR : (a) %k s (b) A~ Gk
Morphology of structure of spraying-formed steel GCrl5; (a) equiaxial crystal; (b)
single crystal
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Fig.2  Morphology of structure of spheroidizing-annealed spraying formed steel GCrl5;
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(a) completely spheroidizing; (b) partially spheroidizing
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Fig.3 Morphology of structure of spraying formed steel GCrl5 quenched-tempered at 835 °C-160 °C (a), 835 “C-180 °C (b) 860
LC-160 C (c) and 860 C-180 C (d)
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Fig.4  Morphology of surface decarburized layer structure of
quenched-tempered spraying formed steel GCrl5
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Table 2 Hardness of samples of spheroidizing-annealed
and quenched + tempered spraying-formed steel GCr15
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