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@ E $%H 20 t EAF-LF + VD455 3t gL M ©270 mm B WP FIL-CPE AL E-ELXE LT
FWRE, AP 6219 mm x 20 mm 09MnNiD 4% 48 (/% ;0. 07 ~ 0. 10C,0. 25 ~ 0. 355i, 1. 35 ~ 1. 40Mn, 0. 49 ~
0.51Ni,0. 020 ~0.035A1, <0.02Nb, <0.015P, <0.006S) , &it# 5 EAF 4 £ C<0.04% F1 P<0.008% ,LF ¥ 45
$<0.005% ,VD<67Pa, =15 min, BT <45 C , HELER SV HEE 30 ~70 °C/min, SRE H{LEE 910 C,
FET 0219 mm x20 mm WE, WIRLERERH AFHNREBRBAL N F+P, FBE 104, -70 CTHHHKY, =
275 1, HUhL 38 BF 503 ~ 508 MPa, JF BRI8 BF 354 ~ 356 MPa, U R EHAE RS kLB L LY THREWBHE
GB 150.2-201 147HEER

X(@i® -70°C 09MnNiD 4N @219 mm x20 mm RLEBEFEREL RB4L

Production Practice of 09MnNiD Steel ®219 mm x 20 mm Seamless
Tube for —70 °C Low Temperature and Cryogenic Service

ZHANG Yingiao'?, LI Fuhua'?, KONG Fange'’, PAN Xianming'*,
ZHU Zhibao'?, LI Yong"?, LI Haisong'
(1 Daye Special Steel Co Ltd, Steel Pipe Products Institute, Huangshi 435001 ;
2 Hubei Province Key Laboratory for High Quality Special Steel, Huangshi 435001 )

Abstract The $219 mm X 20 mm seamless tube of 09MnNiD steel (/% ;0.07 ~0. 10C,0.25 ~0.35Si,1.35 ~
1.40Mn,0.49 ~0.51Ni,0. 020 ~ 0. 035Al, <0. 02Nb, <0. 015P, <0. 006S) has been produced by 20 t EAF—LF +
VD— ingot casting — rolling ®270 mm round billet— cross piercing —CPE rolling tube— online normalization. By con-
trolling EAF endpoint [ C] <0.04% and [ P] <0.008% ,LF refining [ S] <0.005% ,VD<67Pa, =15 min, ingot cast
steel overheating <45 °C, cooling rate of hot rolled piercing shell 30 ~70 “C/min, and steel tube normalizing at 910 °C.
The test results show that the microstructure is F + P, grain size grade 10, —70 °C impact energy KV, =257 J,tensile
strength 503 ~ 508 MPa,yield strength 354 ~356 MPa,and the chemical composition, mechanical properties, nondestruc-

tive testing meet the requirements of GB 150.2-2011 standard.
-70 C, 09MnNiD Steel, $219 mm %20 mm Seamless Tube Online Normalization, Grain Refining

Material Index
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HERBFZ . —70 CRIEA 09MnNiD 49 ®219 mm x 20 mm JGL8 % A = Sk .67 -

%1 09MnNiD EEEREMLEK 5/ %
Table 1 Chemical composition of 09MnNiD seamless steel tube/ %

WH C Si Mn Ni

Als Nb P S Cr Mo Cu

4 0.07~0.10 0.25~0.35 1.35~1.40 0.49-~0.51 0.020~0.035 =0.02 <0.015 =<0.006 =<0.20 =<0.08 =<0.10

PR <0.12 0.15~0.50 1.20~1.60 0.30~0.80 =0.015 <0.04 <=0.02 =<0.01 - - =
%2 IFA ®262 mm x20 mm 09MnNiD ] }1 5146
Table 2 Mechanical properties of normalized 262 mm x 20 mm 09MnNiD steel
Ek4bm iR/ MPa JE R 3% / MPa K HE/ % =70 THEMEU(KY,)AT kil
870 CIEX 497 299 38 29/31/142 113
890 CIEk 472 322 40 287/270/270 17
910 CEk 475 324 40 266/285/267 19
930 CFk 470 330 40 260/257/213 47
PruEE R 440 ~ 580 =280 =24 =417 —
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<30x107°,
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B3 GB 150.2-2011 47 ¥, B¥ B < 8 mm
09MnNiD HE W) 2= EeR IR 2, M XT TR >
8 mmiNE W IEERER A . R EhRITHRA,
BEIE >8 mm PE 12 RE L E 2R 2 XK,

3 &~k

3.1 IERHE

(1)BH:20 + BN + ZRIEH (LF) + BS
RS (VD) -5 3 t G —ELH 9270 mm [HE
E-ERERE,

(2) L& @270 mm EHE M # - F 7L K
®297 mm x39 mmEESTNEVLELEF K $262 mm x
20 mm JEE >R H->F M- HEZE D219 mm x
20 mm HE SR REH -BEREBEHG + 1R
MFEGHEE BEARE,

BRERES, RELR B —CREREAFT
m#gr s, RICEEBERSH, EBRETF
AIHATIEELR ko
3.2 WEERE

MM ERE RIFMKR LS, RERS
WK GG DL R R M B . RIS EN
MUBER MBI &, BTN EE B Wk

MR SRR E T ERTeEEAS . B,
FERBE A : O AR AR @i Hl vk
MK C<0.04% 215 P<0.008% Fijin Al Hifi
A APERNRIESE;QLF THFIAMNEBA—CE
Al 4%, 7€ LF 5 Pk e 1T DI L&, 2R A Al
Br.CaSi B EY BBE ™, UEBRAE S <
0.005% ; @ VD <67 Pa, {3+ =15 min, 3x WK i (8]
15 ~30 min 5, {2 3 8 8 Je 224 R AR HERR
O M IE <45 C R, B ik —RE4k,
3.3 [RRELH

Mg B RARTE, BFIEERT TR,
WEERE I, SNEE PR BE (1280 £40) C,{RIB
B [a] 100 ~ 120 min, L] 270 mm FH, KEEE
=880 C, LK AVIEY , ABTIREE =600 C,
HELIE B =200 C, EHKE GB/T 64022008 47
#E ©6.0 mm HEHEHRHGE G,
3.4 HEHH

BRI B A IR TR I BB i B i BOR R
(1270 £20) C, KAFEHFIAUAEIR 7R Kk
SRS AL = A TS G, T ELAE & P BT S S AR
REAR Y , LR RES R ONEMME &
KHAETRFANM AT 44, FMF TEAX
ERERE SRS EHELE N E, ELLH T
RETREREEHIRE >1000 C,
3.5 fELRERLHE

W TS B AN IHE 09MnNiD 4 #Y Ac, K
710 °C ,Ac, k7 860 C, M3 2 T[T 41,870 C IF ki
WA M EST I8 29 T /31 J 7142 1,3 A wpifEH A
F2AEARHEER, HtR#EKX 113 ], 890 C,
910 CH1 930 CIE KM rp i (E# T R ZER, HE
890 CH1 910 CIEALBEM PR EERE, i)
W43 17 T #0119 J, 1 930 C IF kJ5 i Thik



- 68 - 5273

B3 L

ZN 4T IEKEHBHMASNRRE + 2R,
B 1, IE KA G AR Sk RN Fhl &, SO R
HIsRI A0 , [ BEE IE KRB BT, BROGIAET E m
H KREZHER, TEFEREXBES, N
FIRESEETRNBFBEE K, FEBOLBEER
ZEPER, WAARKALBERS, BRERSE

Im¥ys) BB E A, XA E OB AR R,
BASA TSR . N L, HETEE
(Heslop ) FIf#F (Petch) ' B ZUEH T HIHE-HatE%e
EREMSRERT T RR LA, BTLKEY
51, 4/ B ERLA A T - B A R B R
FELR AL Ab R — T R A= i R , 1T Y BB TR

S = y
@ gt TR
_14' S o — R
Ny S é - e
Nt ‘v,
L e " 4!
A w )
Ve l %
Ao O Nl
‘A“;,i. "
Nod X 20 pm
Y ¥ ' Sive 3 —_—

B1 IF:A(D262 mm x 18 mm)09MnNiD NEHLETEH: (2)870 °C,(b)890 T, (¢)910 C,(d)930 T
Fig.1 Morphology of microstructure of (9262 mm x 18 mm) 09MnNiD seamless steel tube normalized at 870 C (a) and at 890 C

(b), at 910 C(c), at 930 C(d)
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Fig.2 Schematic diagram of online normalization process
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W REITER, AR FIREER, K9,[P1H
0.011% , [ S] #x0.002% , [H]<0.2x107° |
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Table 3 Mechanical properties of 09MnNiD seamless steel
tube

%A HiER JRARGE i -70 C Yk vk
BE/MPa  [E/MPa /% HZI(KY, ) /]
275/306/271/
SC@{§  508/503  356/354 38.0/35.0 306,289,730
FREER 440 ~580 =280 =24 =47




B . —70 CHKMEFH 09MnNiD 48 $219 mm x 20 mm FEEE LB <69 «

B3 @219 mm x20 mm 09MnNiD ARG HALILL
Fig. 3  Morphology of microstructure of ®219 mm x 20 mm
09MnNiD seamless steel tube
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Table 4 Non-metallic inclusion of $219 mm x20 mm 09MnNiD seamless steel tube/rating

SC 1 1.0 ) 1.0 0.5 0 0 0.5 0.5 0.5
2 0.5 0 1.0 1.0 0 0 0.5 0.5 0.5
EHEER <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

4.5 FTHem <0.002% ,[H]<0.2 x10°°.[0] <18 x107% A,

BT IE % GB/T 5777-2008 HHLE B R
HITBERRGRE, BE RRGEREA N 12,
MEE GB/T 77352004 HIHLE BAREITIR MR
B, RRBEFA A, LEFMRTENG#.
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(1)RF 20 t EAF &5 C<0.04% &5 P<
0.008% Fjin Al FifE , LF 5 $r U1 e B 0 LA B2 JL B
£<0.005% , VD K H MR ES B <67 Pa (£F=
15 min, 2K WK B 6] 15 ~ 30 min, BE NI HE <
45 °C, A7 L SE B 09MnNiD 495 [ P] <0.011%,[S]
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