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Thermal Simulation Testing on Effect of Cold Charging and Hot
Charging Heating on the Grain Size of Bearing Steel GCrl5
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(1 The Special Steel Plant of Laiwu Breach Company, Shandong Iron and Steel Co. Ltd. , Laiwu 271105;
2 Institute of Engineering and Technology , University of Science and Technology, Beijing 100083 )

Abstract For bearing steel in the cold and hot charging heating for laboratory thermal simulation, analyzed the evel
of casting billet grain size of hot charging by different heating temperature, and compared the grain size under the condition
of cold charging, find the reasonable hot charging heating temperature. The results show that; when the hot charging temper-
ature over 700 °C, compared with cold charging, its casting billet organization of grain become bulky, grain size level be-
tween grade 1 ~ 2;According to the work site ,the before phase change cooling rate of casting billet as an average of 0. 41

C/s, the hot charging temperature of GCrl5 bearing steel casting bille should be controlled less than 670 C.
Material Index Bearing Steel Casting Billet, Cold Charging, Hot Charging, Grain Size

L e 3 355 53 IR S L GCrl5 iR 4K
BT TR RS (B 1) -#k-0550 #H
H-0450 x 6 H1%,-0350 x 6 MEEL-RA-FRIRALE, K
FAWTTE & 180 mm x 220 mm % &A= ©30 ~ $50
mm FAERAMN . HET, MRIE™ R, BNE
BARMK SR AR EEPY, Sk & 5
RRCRPEEMAS T LI B, B LR ER
eI W FL T R EE GO, 4R S T i B kL
BER BB AT EEARE , [ i % S [ 42 35
PG IR R BE R AT 404, 1R B A TR A
B MPHIEE 18 R LB

1 XBWAE

K F Gleeble-1500 i #5 1 43 #T $ R, # )
GCr15 BRI FE AR R HMEMRTE,
SHERUE BRI TH AT
1.1 RS

BEAFERS R 1, EEFE LHK/44,
ZH|H ©10 mm x 120 mm R,

1.2 SEE{YER
Gleeble-1500 #BLHIRIGHL ; £ AHBHH4EE

2 BRSNS FEMALIETR

2.1 ZHHE
ST ZME 1 FR, Bl mA sk aeR &
(1350 ~1400 °C) , 442 min, RJ5 L5 C/sH B

&1 GCrls HARMUFERS/ %
Table 1 Chemical compositions of bearing steel GCrl5 /%

C Si Mn P S Cr Ni Cu Mo Al
0.97 0.23 0.29 0.017 0.006 1.46 0.02 0.03 0.08 0.040
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Fig. 1 Curve of cold charging simulation experiment process
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Table 2 Casting billet grain size rating with different be-
fore rolling temperature by cold charging simulation

FLATREE/C Bl AR5
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1150 13 10 9 9 17 3.2
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Fig.2 Steel GCrl5 grain size with different before rolling temperature by cold charging simulation; temperature before rolling/grain
size: (a)l 050 C/rating 3.3; (b)1100 °C/rating 3. 3; (c)1 150 °C/rating 3.2
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Fig.3 Hot charging simulation experiment process curve
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Table 3  Casting billet grain size rating at difference

process by hot charging simulation with before rolling tem-

perature 1 150 °C

R R

BEE/C R 5
600 8 7 14.5 11 8 13 12 12.5 3.6
650 7.5 8 7 13.5 10 9.5 12.5 12 3.4
700 7 4 7 6 85 5 4 5 1.8
750 5 6 6 6 5 6 3 3 1.4
800 7 5 8.5 5 4 6 5 4 1.7
850 3 9 1.5 6 8 7 6 5 2.1
900 4 5 5.5 6 7 6 4 4 1.5
950 4 5 3 5 5 5 4.5 3.5 1.0
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Table 4  Casting billet grain size rating at difference
process by hot charging simulation with before rolling tem-
perature 1100 °C
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