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Development of Thick and High Grade X70 Pipeline Steel Hot Rolled Plate

Hu Xunpu, Su Zhenjiang

('School of Metallurgical Engineerings Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Adopting a alloy design process of lower C-Mn—Mo—Nb series with right amount of micro-alloy elements

such as V, Ti, Ni, Cu and Cr, and using clean steel smelting process and TMCP rolling process, developed successfully X70

thick and high grade pipeline steel heat roll plate. The results of analysis on micro structure and mechanical property

showed that its structure was acicular ferrite admixture with ting grain and little inclusion, its band structure was light, and

the precipitate was uniform diffusion. The X70 grade pipeline steel has high strength and excellent low temperature toughness.
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Table 1 Quality fraction of main chemical components of
X70 grade pipeline steel %
By C Si Mn P S Nb

B <0.09 <035 <1.65 <0.018 <0.005 <0.11
WREPME <0.05 0.20  1.55 <0.010 <0.003 0.05

A A Ti Mo Ni Cr Cu
B <0.06 <0.025 <0.30 <0.30 <0.35 <0.30
WREVME 0.03 0.012 030  0.28 0.10  0.20

1) DFFRRWIET . Y b i STt 0 B0 ST, 4K
ML HIC RETTWIFEAR . He B8 APT AR, LMk
JRHEE M BOE HM 0.18%~0.28%, (HSEPRAE ™ AL
B ST et o BRI REATG R R S A AN .
AME AR Rk B A T B, R REKG
PRAERR F iR s BT OB . X70 LN
R wC)AKRT 0.09%, VAPRIEHAT R EFARIREITE |
MR RE AT HIC PERE .

2) ERBEA B RACER, TR y - o ARSI
[ K7 YN T K L AR N7 | S
w(Mn)/w(C) I BETITERABOR ,  FETIH = AR 55
BEo BT X70 AN SRR, FiREESTE
RARUEHSRSE o DU w(Mn) BT AN 1.65%, 1

PR AR 1.55%

3) BHATREAIC v - o AHARIRE , S0 2R K
MR, MREHEERIRER RS, ARSI Nb(C, N)I
DUTERR AR, $2 = B (05 B2 AT AL M . [ B
FZEMAHB AR R, Bt wMo) ML 0.3%-

4) SERER A SR AL AN SR i fL i s AL SR, Al
KA v — o FHARFE AR IR BEREARG 1R, T B R
RS mde . PUERR R AR P e s RO . A
e, B wen A 0.35%.

5) PERTAER B R AR P L, &, FRACAHAS TR, {2
HEERIRBRZ ARSI M/A B 00TE R T8 [ 5R AL |
ARASSRAL . BT SR AL SE LA RLRL AR B SR .
FIVETERES . BT w(Nb) AT 0.11%-

6 ) B B BRI S5 X AR R 5 S DL
M, BA —a B A s, Ak
BRREMMIE L, AR TS AR s BRI E . 5
A, HE REAE SEEAL I L, BHIE AL B
o AR 2B mLs A PERE, TR LM+
JOE3E A X 2

7) X70 EERMB AT T EK

WIND) (V) +w(Ti) <0.15%;

WNDHW(Cr)+w(Cu) < 0.50%;

Ceq=w(C)tw(Mn)/6+w(Cr)+w(Mo+V)/5+

WNi+Cu)/15<0.39%;

Pem=w(C)+u(Si)/30+w(Mn+Cr+Cu)/20+

W(Ni)/60+w(Mo)/15+w(V)/120+
5w(B)<0.19%;

B ) ST I SRR 0.01%, il A BT 20 B R
A5 0.05%, (AHEHY BT BUR KA L 1.65% 3

AFHEEIA B MG 10 &K
2 EFIZ

WP R 1Y X 70 FEIERURS BOM 0 A Ay . Bk
IKFALRE— 120 ¢ BUREREES G~ LF W% — RH
KRR EH L - I — AR
2.1 $RokTAbEERRER

HI T X 70 BXF B A SR A ™ , A X BRK Tl
AR PRMEAR o IR Al AL JOR BE VR R AR, R R T
WX 8 P R A AT TR I A AL 3BT Bk A Ak S
K w(S)=< 0.035%. MEAMET 1280 °C, AbHFEK
WS)H 0.005% Zifi o
22 FARE

B 120 ¢ BURE EE . 16 BAR R . 42
TIFIRE . 2R Z5K N w(C) < 0.02%» w(P)< 0.01%,
W(S) <0.01% . Z I BEERIERITE] 650~1 680 CZ[H].
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R TRMOCR ] 4 FLPLFL/R M, o5 KA 42
HTE 2 500 mm 24, FFRIEWHAL, 2 min 2
AL 2 000 mm . ZERURFEIRIE 60 s 5 FFRARESE
HITE 0.2~0.4 MPa ZI], RJGZEHIET . SFBRAE
FEMITE 0.8~0.9 MPa, AT FEEFER Ar, TEIKIK
PRETIA . BRI S BE A SR BES15158 0.048, 0.080,
0.097 m¥/(t * min)» TEH BT FEPIER Ar, HE Arsk
J#°40.036 m*/(t* min)-

TERER AR, AR Rk L Bk BTROIA
e, IR SEERIE DL A I AT R A A
WK A TSURERAE AR, WO T AR A
oA Kigd, FrskbsE s, o 2 UmAR A
IR, XA, R R, R
Bl U A A 3.0~3.5. TERUAE SRR, R4t
EGRIEING J AE o P AN B AR I AR B AR K L Ak
Bk PR . RERET A &G a1k, R
BIMAEE 10 kg BT 3 FLEMBIIIA 3.5 kg 55
BRI AEHAK 3/5~4/5 BEMARYEEBk . LR i 45
HITE 4.0~5.0 Yo FEl o XS 7E AL TS ST AR i
JI5E S5 4 o
2.3 LFfEkk

LF W HRUER IR 2 10 min, RAVERRL . BRAEAE
WAk A5 AT R, R Rk . RERRG ST S
b, WRERZMEL, ATHIREE SR, RARMAL
PHRE LAY, RS HR I R TP SIS B ER AN K, Bl Ik
IKZIREAL . KEHRIN ]2 60 min F5HR AN 80 min-
HESIREE R 1 620 C; WNARSETFHEd, kK
AT 1580 C, WAREEGE WAE T 1 570 Co LF
FHRse U, R P HI7E 8~9, w(TFe+MnO)<
1.0%. BOPRE s FR A1, 40 FR () B vl il
40.000 5% w(P)ZIH 0.008%. 11 LF MR H B, IR
CaSi &K CaFe £k 300~700 m ZFHATEGAL R, FFAR I S50
T e R AR LR
2.4 RHTEk

MLFAE R 3k 2 RIS IE B B 18124 10 min, RH
Kb B B SR BERR A, BRI & i, B w(H)
BOR T w(H)< 1.5 x 107, AbBHES RS AL~2 Tl
B PR AR R T 5 mine RHEAT TR THEZIAE
KBTI AEMAR TR . R 7 L b= FHR AT, 3k
U 3 min JAWCATHE, R R E IR i, R
FERERAEROM , WA CaFe £ [FIBTEKIX 10 min, A Fl
T ALO, ZWEKAE 12Ca0 - 7A1,0,M13Ca0 * ALO,, Pi
IERFES R R IK OIS . R A
Tl7E30~40 mino

2.5 EHEAR

B — WL — IR Sl T, R
M180~300 mm & EEH2 300 mmo T X 70 FIHRARZL
TEEN 1 520 C, HERNKEIE N 20 C, FHitk, H
AL AR BEAE RN R 1 535~1 545 Co By rhad 4
B e b sl ) SR W3R 2

Fz2 EHBHASHEIEH
Table 2 Parameter controlling of CC technique

PEERREE /mm P #E C BRPE /m - min!

180 <20 1.2
220 <20 1.1
260 =20 0.9
300 <20 0.8

R AL R TR A R R B R,
BRI, il Y P A, AR TR
O 5 S5 4 O 2 A A I R e B R R, A A
K WA R i e 22 bR . RIS A%
WEFEROAR , FFR X70 BRI o ORI TR
JEIRE N 12 mm. #EAE0.81 kg/to
26 5ETE

PAFE AR B Z AR SUR A= 7 FEE AR L o
FE L REIE X770 A SR . AR B AR XTI B
PERVE R RO 2 AT, TR A5 i ik 1k
BEARFE . WL, BRI &, 4/
BRZ R ARoRL X R B RS R EEAE . R
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JE 4 B PG AR BE /N, e lin AL A o s ] 3
TrkEsa ], PR T 1 250 C, BIRIADT
2ho HLFLTE B FCMRFTLS S XEA T, L IR s a7
1080~1 120 C, ZAIREE 1 100 °Co KEFLIER AT
SEARDCEL, JFELIERE N 900~930 °C, ZFLILE N Art
(20~40 C). FURPWE, L8R 610 + 20) C,
PRI 15 Csa
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Table 3 Chemical composition of X70 pipeline steel

hot rolled plate %
G c Si Mn P S Nb
BTt 5340 0.059 0 0.210 0 1.450 0 0.008 4 0.001 6 0.041 1
G A Ti Mo Ni Cr Cu
B8 0.024 0 0.011 0 0.160 0 0.120 0 0.020 0 0.043 0

H: Ceq=0.35%; Pem=0.16%-

M&%ﬁﬁ@%% HESEMIAE 1 X 70 BN
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32 HALASH
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ZUNE 1~2. FTREH, X70 WIHCE MRS E 2 b
RERZENR (AF ). FHZhB%kE K (pFp). AR
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/NI M/A S8, HEURERT LI 1, BT
Moy, FPRERE MR R, SRLAN/NS S, D7
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Fig.1 Microscopic structure of X70 steel plate
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Fig. 2 The inclusion appearance of B-type
thick X70 steel plate
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Table 4 The result of transverse tensile test for
X70 steel plate

it H R, s/MPa R, /MPa i 58 HE Ao/ %o
FE b Y9 580 690 0.84 28
APISL br#fE 485~630 570~760 < 0.90 =24

W APISL FEEE A M S L WE RN, N,
&S X70WIRE L HiX IR
Table 5 The result of charpy impact test for X70 steel plate

5 H hti B DI IR B /s i gy
N
A~ 3 A~ 3
B A f”‘go 100 HEi/J\ 135 230
mK 120 wK 250
APISLARE = go =90 =120 =160

T WK - 20 C; H b SRR R SR
10 mm X 10 mm X 55 mmeo
TE 15 CIRE AT, *F x70 S9HBEHLIBURS M) FE
mnEA TS EE 2RI (DWTT ), SRR AR
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