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Continuous cooling transformation behavior and tempering
process of Q620D steel plate
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(Baosteel Group Guangdong Shaoguan Iron and Steel Co. , Ltd. , Shaoguan 512123, Guangdong, China)

LI Cheng-liang,

Abstract: In order to determine the best rolling and heat treatment processes. its phase transition laws in continuous
cooling is studied by adopting a thermal simulation test machine, and the effect of different tempering processes on the
organization and properties is also compared and analyzed. The results show that when the steel Q620D is made by
adopting the process of controlled rolling + ultra fast cooling + tempering, the cooling speed is equal or greanter than
20 ‘C/s after rolling, the tempering temperature is controlled within 550-600 C, then the mating of the strength and duc-
tility is the best. The recovery and disappearance of dislocations, decomposition of M/A island structure, transition of

Martensite structure, and separation of microalloying elements such as Nb and V commonly effect the strength after tem-

pering and impact ductility at low temperature.
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Table 1 Chemical composition of the experimental steel %
C Si Mn P S Cr Nb+V—+Ti B
0.06~0.09 0.20~0.35 1.45~1.60 <0.015 <0.005 <0.30 <0.12 <0.002
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Table 2 Mechanical properties of hot rolled plate

R,,/MPa R _/MPa Al% R,,/R, KV, (=20 CH/J

668 904 15.5 0.74 45 50 47
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Fig. 1 Thermal simulating process of experimental steel

AL A AR 8 DI R ] JGRAE , HEAT R A0 ]
KA o [\ K BE 43 gl k400, 450+ 5004 550
600 C, [A] K INHA] A ¢ X 3 min/mm+30 min, i ¢ 2
AR JE R, mme 9] K5 A #2 GB/T 2975 —1998
AR A R 0 o R 8 9 X7 R R
HLCWE-2000) 4% GB/T 228. 1—2010 Fx 71 I ik, 35 Vi

P A B8, A FH 2 AR b 3R 50 WL (RKP450) 4 i
GB/T 229 —2007 A Al 5 AS [ 9 B2 v o W Wi e
B (KV,) 2E LK BN s 4L 7 i (RDD A
SAFRAE , WA B 5, FH 4% B IR V08 K5 v v
J& 1k, 7E Axiovert 40 MAT 627 B N W2 L A
ARG

2 RIELERB M

ELS AT 2%
RN A CCT th & n 18 2 P, B v F AR
BRE M, PARER IR, BARR KR, MRREK T K
NN, F N

900
800

700
600
g 500
2 400
300
200

2.1

A5=870 T

100F  A#EEE/(TsT) 4030 2015 19 5 5 4
0|

i 10 — 100 100
it E)/s

B2 RIEMERSCCT Lk

Fig. 2 Static CCT curve of experimental steel
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Fig. 3 Microstructures of unstrained austenite at different cooling rates
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Fig. 4 Effect of tempering temperature on mechanical properties of experimental steel
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Fig. 5 Microstructure of experimental steel at different tempering temperatures
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