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Thermal Simulation Study on Controlled Rolling and
Cooling Process for Quality Spring 60Si2CrVAT

Huang Xueqi, Liu Yazheng and Cui Juan
(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 )

Abstract The continuous cooling transformation ( CCT) curves, structure and phase transformation of quality spring
steel 60Si2CrVAT with different finishing rolling temperature and cooling rate have been examined and studied by Gleeble-
1500 thermal mechanical simulator, optical microscope and transmission electron microsope. Results showed that as cooling
rate was 1 C/s, the pearlite content in spring steel 60Si2CrVAT was about 98% ; with increasing cooling rate the ferrite and
pearlite content gradually decreased while bainite and martensite content increased; and as cooling rate was up to 9 °C/s, the
matrix was all martensite. With finishing temperature 850 °C and cooling rate 1 “C/s, the sorbite content in spring steel
60Si2CrVAT was up to 90% with excellent strength and toughness i.e. R,1301 MPa, R, 928 Mpa, A 23.8% and Z 38.6%.
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Table 1 Chemical composition of spring steel 60Si2CrVAT

/%
C Si Mn Cr v P S
0.56~ 1.40~ 0.40~ 0.90~ 0.10~ < <
0.64 1.80 0.70 1.20 0.20 0.015 0.015
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Fig.3 Effect of finishing rolling temperature on phase transfor-
mation temperature of spring steel 60Si2CrVAT with cooling rate
1C/s
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s7'): (&) 0.5;5(b) 1;(c) 2;(d) 3;(e) 5;(f) 9
87')0.5(a), 1(b), 2(c), 3(d), 5(e) and 9(f)



WHERF AN 0S2CrVAT BELER TZHRRUFR ©23 -

/
'/

8 :
wipm P ' b /[,v 300 52064 3b L0

B4 60Si2CrVAT BMEMSHEEN 1 T/sARKILBETHHER(a) (b) (c) . (d) FIBRKAR K ZEBE(e) () (g) ((h):
(a)(e) 900 C;(b)(f) 850 C;(c)(g) 800 T;5(d)(h) 750

Fig. 4 Structure (a,b,c,d) and pearlite interlamellar spacing (e,f,g,h) of spring steel 60Si2CrVAT with cooling rate 1 C/s and fin-
ishing rolling temperature 900 C (a,e), 850 C (b,f), 800 C (c,g) and 750 C (d,h)
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Table 2 Effect of finishing rolling temperature on mechan-

ical properties of spring steel 60Si2CrVAT with cooling rate

1C/s

%5 HE/C R,/MPa R, ,/MPa A/ % 2/%
900 1295 865 13.5 27.75
850 1 301 928 23.8 38.60
800 1327 931 22.8 33.30

750 1319 910 24.0 38. 60
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