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A Study on Thermal Compression Deformation and Structure
of 700 MPa Pipeline Steel

Yang Xiuzhi'*?>, Hua Wenlin', Yang Chunjie', Dong Chunfa' and Xiao Xinhua'
(I Mechanical and Electrical College, Hubei Polytechnic Institute, Huangshi 435003 ;
2 State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology, Wuhan 430074)

Abstract With using Gleeble-3500 thermal simulator the single pass hot compression deformation and structure evo-
lution of 20 mm hot-rolled plate of 700 MPa pipeline steel (/% ; 0.07C, 0.90Si, 0. 60Mn, 0.008P, 0.002S, 0. 30Ni,
0. 10Cr, 0. 12Mo, 0.06V, 0. 03Nb, 0.28Cu, 0. 04Alt, 0.006 ON) with strain rate 0.01 ~1 s~ at 850 ~ 1250 °C have
been studied to get single pass real stress-strain curves, hot compression dynamic recrystallization diagram and relation be-
tween dynamic recrystallization initial time and deformation temperature ( RTT) curves. Research results show that deform-
ation temperature and sirain rate make certain of initial recrystallization, the 700 MPa pipe line steel easily occurs dynamic
recrystallization with strain rate 0.01 ~0.1 s~ at 1100 ~ 1250 C. the recrystallization mechanism is hot compression
causing the original grain crushing and the new grain boundary migrating to prompt formation of new crystal nucleus.

Material Index 700 MPa Pipeline Steel, 20 mm Hot-Rolled Plate, Reerystallization, Hot Compression
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Table 1 Chemical composition of tested pipeline steel /%

WLt , PEREREE N 0%, & S Mo

S Ni Alt Cr Mo v Nb Cu N

0.07 0.90 0.60 0.008 0.002 0.30 0.04 0.10 0.12 0.06 0.03 0.28 0.006 0
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Fig.2 True stress-strain curves of single pass compression of tested pipeline steel, train rate; (a) 15", (b) 0.1s7!, (¢) 0.0l s™",
and (d) temperature at 1 100 C
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Fig.3 Thermal compression dynamic recrystallization diagram of tested pipeline steel, strain rate: (a) 0.01 s™*, (b) 0.1 s~ and (c) 15~
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Fig. 4 Relation between dynamic recrystallization initial time
and deformation temperature (RTT) of tested pipeline steel
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Fig.5 Original austenite grain morphology of tested pipeline steel at 1 150 °C with strain rate 0.1 s~ and deformation; 0, non-deforma-
tion (a), 0.17, critical deformation (b), 0.21, deformation peak (¢) and 0. 60, finished recrystallization (d)

S/ NG SRR, IR R ROT H Z R, 3
A ATRE BT (BZETE 9 0. 60 mm) , BERARA
HLE TR T —RUERESERITH, F AR
RS FIRONL, A S B KRR AL T &Rkl
3 &Hig

(1) HEEEE
BRI

(2) FERASEFER 0. 157 ABTBIRALL 150 T
B, AR R BE G 75 B ER AR SRR AR A (R R B A
Ak, , Forp RS 4 RS TR 2], T A B E A AR
REBRBER MG,

HPHRBRXFHABRRYERABARABEELELEE
F+#3RH (No. P2018-014) % 8

A BB AR R i

SE LW

[11% M,% IF,E%1,%. Mg4Zn0. 5Y-0.5Nd0. 3Zr E4 %
HEEFTRIRTRERI]. WL k¥, 2015,29

(4):16.

[2] BT, IVRE, ZBEK, % BEURE N Nb Ma&WMAL,
¥ HRER B AT AR R[], AR, 2016,44(2) : 35-
42.

[3] Z/NBE, THEZR, SRAE 05, % Nb JTLENH & Ti KRN S S HESE
WHIEFEAE RAT AT WL T]. #.9,2016(1) :59.

[4] FBei%, ¥ 5. 34CiMoV GHRBI AL SRITABRLI]. W
ek 2007,28(1) :18-21.

[5] TR—, THM, XNEH,%. Mg-1.0%Zn-1.5% Ca & & HESH
HREMBHERARNSHEGEHANI]. FEFASBE¥R,
2014 ,24(10) ;2474-2478.

[6] Meis , FLUETH , 22 3, 4. QU60GIE RILE R KA ELS
AT RBE()]. LiE$)R ,2014,36(3) :20-23.

(7] BEE, % o, %08, 4. X120 BSRBERT I RASH
R ETRE]]. LE4)E,2011,33(3):69.

M % 2(1974-) 4, {4 (2010 FAPRELRE) , BIER,
1997 FERIVKE T K (AR Bl BRI TZ,
ERUM T ZETTEBIBIT .

E-mail ; yangliushuzhi@ 163. com

Wk B #9.2017-11-23



