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Effect of Spray Combined Cooling Control Technology on
Microstructure and Properties of Spring Steel 54SiCr6

Zong Hao
(Second rolling steel branch, Jiangyin Xingcheng Special Steel Co., Ltd., Jiangyin 214432, China)

Abstract: The effect of microstructure morophology , mechanical properties, and surface quality of 54SiCr6 spring steel
under different controlled cooling techniques for high-speed wire rods was studied by metallographic, hardness, and ten-
sile testing methods. The results show that the performance of spring steel 54SiCr6 with spray combined cooling control is
obviously better than that of the traditional air cooling control process. When the traditional air cooling process is used, the
mechanical performance stability of the coil is slightly worse, with more ferrite precipitation, which increases the depth of
decarburization layer; When the spinning temperature is 850 “C and the spray pressure is 1 MPa, the cooling rate is signifi-
cantly increased, and the ferrite precipitation is inhibited, and the decarburization depth is reduced. The mechanical prop-
erty uniformity of coiling is better than that of air cooling process; When the spinning temperature is 850 ‘C, and the spray
pressure is 4 MPa and 3 MPa, the cooling rate is significantly increased, and martensite structure appears in the coiling
matrix, which greatly reduces the mechanical property stability of the coiling; When the spinning temperature is 850 C
and the spray pressure is 2 MPa, the mechanical properties and uniformity of the wire coil can be significantly improved ,
the ferrite precipitation can be inhibited, and the depth of decarburization layer can be reduced. At the same time, the in-
crease of hardness reduces the bump on the surface of the coil, and improves the surface quality and operation rate of the
customer.
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Table 1 Chemical composition of 54SiCr6 spring steel %
C Si Mn Cr Cu Ni Mo Al P S
0.51 ~ 0.54 1.20 ~ 1.60 0.50 ~ 0.80 0.50 ~ 0.80 <0.08 <0.10 <0.10 <0.10 <0.015 <0.01
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Fig. 1 Spray device: (a) top view, (b) structure drawing
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Table 2 Different cooling control process for 54SiCr6 spring steel
I W RE PT=N # ot =
weTy  weggre  (HPLCR SRR s OLERE STV e gy
FEC /(m=s") /A 1%

K% 850 608 0.60 2T 5 50+60+40+50+30 Pl
55— 850 601 0.60 &P 5 20+40+30+20+10 4
%% — 850 595 0.60 47 5 20+30+20+20+10 3
M = 850 591 0.60 ESiE 5 20+30+20+20+10 2
555 )Y 850 586 0.60 &I 5 20+30+20+20+10 1
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Table 3 Microstructure morophology of different cooling control process
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Fig . 2 Microstructure morophology under different controlled cooling processes :
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(a) air—cooled, (b) spray 1, (c) spray 2, (d)
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Fig. 3 Under different cooling control processes : (a) tensile strength , (b) section shrinkage rate, (c¢) hardness
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Table 4 Mechanical properties after quenching of differ-
ent cooling control process
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