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A Study on Phase Transformation of X100 Pipeline
Steel during Continuous Cooling
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Abstract The effect of cooling rate (0.5 ~35 C/s) and strain (0.3 ~0.6) on structure of X100 pipeline steel
(% ;. 0.06C, 0.23Si, 1. 90Mn, 0.005P, 0.0003S, 0.28Mo, 0.25Ni, 0.23Cr, 0.05Nb, 0.02Ti, 0.20Cu, 0.025Al)
has been studied by thermo-simulation test and the static and dynamic continuous cooling transformation ( CCT) curves of
the steel are obtained. Results show that complete bainite structure could be got at cooling rate of 5 C/s from un-deformed
austenite; with deforming, the initial transformation temperature of austenite increases, and with increasing hot strain, the
acicular ferrite transformation region enlarges while the lath bainite transformation region shrinks.

Material Index X100 Pipeline Steel, Continuous Cooling Transformation ( CCT), Bainite, Acicular Ferrite
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Fig.1 Structure morphology of test X100 pipeline steel cooling with 0.5 °C/s: (a) un-deformed; (b) £-0.3; (c) - 0.6
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Fig.2 Structure morphology of test un-deformed X100 pipeline steel cooling with 1 C/s (a), 5 C/s (b) and 15 C/s (¢)



.50 - 5 7 o

RN

AR, R RIS RRE
FIARREA KR 7 i M E I € =0.3, %
HHEE R 1.5.15 C/sbHRHNSHBHAR. HE
REEE S, B A S A I AR RRR I
Rk SRR A B HoR R R - KBS RE
FRFURLR DU Rk — R 2% I R 2> BoRLR IR
. 4 e=0.6, % HHEKEM, K EMARE
%S e =03 WAL, HIARAEREN 1
C/shit, R R R B B3 L R AEE N 15
C/sif, Mk D ERAR R B B3 &, T L v AR 2]
MR W& A A 0 e AT T AR B R R AT

. BFEHTRAMRBHETRE, HIES
et FRRIE B, B AR AR L o
2.2 CCT fh&Rath

X100 B ML £ i) CCT #5738 i £ 0 A
3. M3 TTE i, BT R IR R T 4R
HERERTRER AR, IRRANERESRA
FREE RES AN, 0L 65 5 B A B AR RE UM AR T
B RRIESN S, B DARE B TR T R AR
B BT RERER R REREELX, F
VR DL AR X, (] AL B AR 4R, ML EE B
& RN AT R EEEX,

1000

800 oo

200t

-------------------- Acy=791C

1 05

10

10° 10° 10 10° 10°

B i8] /s B /s

B3 H X100 ELME CCT MLk : (a) R (b)e =0.3;(c)e=0.6
Fig.3 CCT curves of test X100 pipeline steel with un-deformed (a), £-0.3 (b) and - 0.6 (c)
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