


1995 411
NI EAT XA T

B B IR

2025 44 H 30 HHl

KUAN HOU BAN 531 B 2 MRS 179 1)

(EERYRERES

mESEME:

FHE

RESER(BHEREBAF):

EN S

S
WoF
wRE

AR H
X 3% &
¥ B
kM

H R
- RBHR -
X80M £8 | £k M e bR T By B 4R -5 Lok ek
............ F % ZARF REWH HES BEL & R A4E(1)
147 mm ¢ /R IE A BRI 73 % 25 i SAS16GATON 4R B T &2 5 47
.................................... YRR BEA RV FE F BH6)
e S B 78 FHARIREHE 5 12C12Mol VR SR FYBIF -5 7T 4
................................................ e REmE BE®R I OEWO)
100 mm K LA H4¢ /08 B XU A DH36 - 235 itk 545
............................................................ e FhE B AR(13)
c EFFRE -
Te AL FEXT AR A R T aR AL A B9 M
................................................ ¥ o ORE 4 OB & Eme(17)
eyt AR T &5 B
............ il X F ORFH R OH K O RERE A2
Tl [0 e e T o ) PR B 2 7 S R
................................................ HiEE % £ L OF mP(27)
LR TSR BT IR
........................ AEE IFEE K A F A REBBR AHIG32)
- BRI -
390 MPa ST B MM BEA £ 4% T IR 2 KA i e
........................................................................ F & B #£(36)
AR SRR T R T 2R AT 52
.................................... Wh sk Eugik Errm S5 BAEM(39)
TR T T X R SRR BT B AR
............................................................ IEA LER HSiEF43)

* & AR R FAE A 8]
* i1 5 1R AR4K A PR AR A 4]

* iR &
EEREME AT
4R 48 H R (F BAR) % 33

Ep Rl 2 55 94 R S PP R R TR 3]

.3 17 : (LB 4 3537

7 = ISSN 1009—7864
' CN 41—1242/TF

i HE - FT o B ARAR T 1 KGR BB
B F 15 f:wykhb2003@ 163. com

H 45 :462500

| 1%:(0375)8111575/8113765

E A = #r:10.00 T B AT RAT



Wide and Heavy Plate

Vol.31,No.2 April 2025

CONTENTS

+ Test and Research -
Slab Surface Quality Improvement and Industrial Practice of X80M Grade Pipeline Steel
'''''''''''''''''''''''''''''''''' Li Si,Meng Qingyong ,Lu Boxun ,Pan Hongwei,Wen Juwen,Zu Gang and Qin Tieyu(1)
Development and Production of 147 mm Extra Heavy Normalized Type SAS16Gr70N Steel Plate for Low — temperature Pressure
Vessel
......................................................... Hu Guanqun ,Han Xuedong ,Zhang Zhaoming ,Liu Yangiang and Niu Han(6)
Research and Development of Extra Heavy and Extra Wide 12Cr2Mol VR Steel Plate for Hydrogen Service Equipment
........................................................................ Yang Hongyu,Yuan Qiangpeng ,Lyu Fugiang and Wang Zhen(9)
Research and Production of 100 mm Thickness and Greater Extra Heavy Steel DH36 — Z35 for Offshore Wind Power
.......................................................................................... Chen Minxia ,Sun Xiaoping and Yi Chunhong(13)
- Production Practice -
Influence of Te Treatment on the Morphology of Sulfides in Non — quenched and Tempered Steel
.................................................................................... Yang Min ,Deng Wei , Zhou Lei and Chu Xiaoming(17)
The Development and Application of Converter Lining Repair Technology
"""""""""""""""""""""""" An Hairui ,Liu Tao ,Zhang Xuefeng ,Kang Suo ,Zhang Dan ,Zhao Bengiang and Yao Jingwen(21)
Production Practice of Industrial Solid Waste Slag Iron Recovery and Utilization in Converter Steelmaking Production
.............................................................................. Zhang Shiyang ,Pan Jun,Wang Yong and Xie Wenzhong(27)
Research and Application of Continuous Operation Technology for Ladle Sliding Plate
--------------------------------------------- Zhu Feifei ,Wang Chongjun ,Zhang Jie ,Dong Jie ,Song Wengiang and Yao Jingwen(32)
- Technical Discussion -
Causes Analysis and Countermeasures of Mechanical Properties Nonconformity for 390 MPa Grade Weathering Steel Plate
........................................................................................................................ Qi Yan and Ge Yang(36)
Numerical Simulation of Surface Rapid Cooling Process in Slab Hot Delivery Process
............................................................ Yang Jinhu,Li Jifeng ,Ge Yangyang ,Han Jingwiong and Feng Junpeng(39)
Function Design and Technology Application of the Refractories in Clean — Steel Production

....................................................................................... Wang Aidong ,Kong Xiangfeng and Xu Haifang(43)

Competent Unit: Wuyang Iron and Steel Co. ,Ltd.

Sponsored by: Wuyang Iron and Steel Co. ,Lid.

Edited and Published by: Editorial Office of WIDE AND HEAVY PLATE
Address: Wugang City, Henan. Post Code: 462500



31 EH2 W EER Vol. 31,No. 2
2025 44 B WIDE AND HEAVY PLATE April 2025 - 1-

- RIS -

X80M A EXNERRAREREAS T L

F B EXF BHEW #E4 BEX A B A=
(BIREERARFTLAF)

B E RE XM HPHELMRARIAEEHE, R € - Mn - Si - Cr - Nb - Ti - V - Mo - Ni jiJpicit,
PR AR S P A ETR G E . Eid Cleeble 3500 PUEHIABHLINE X8OM FUHE LM A H iR #8

: it A

He B R AR BRI, A B B 25 A i
L R, BN E IR IAE I, AN, P E A B2 X80M £ 545 4R 4 B U phu
150 -850 ¢ JCEFAEL WHEEBE R R, A ST 4R XSOM. 28 45 28 25
£h%4750 800 TFH B X ] Ry A R P A 1K o YL 27 B 2 UL B (R O SR,

100 pm

(H)300 °C (2750 °C










-4 BB 31 E

K4 X80M B ELMBEH L. h X8OM UM LM PEEIR 9 i be, 20T 4540 2
B4 W, et e RERNE, S RASR AL B JERUK AT SR R, B 0<0.001 2% , K &
< +3 mm, BHRMATR NREFMELAIA, SRR, E5KOTHBERE, WA FRE.

B4 X80M il L MBE R Bk

4 BERARENH TR, 1 A T 1o R LA T 407,
HT M BAHT XSOM GBIy O O PR

(P IL - (b) /4R

(d)3/4)5 1
5 X80M B RN A EEE 7 I HLETEM

RIS AT, R BB T I AR BALBE R HAERREU MR o
2 .



F2 %

B, 45 X80M G L SR T BRI 5 Tk Sk Bk

(AR
BT XSOM %% R4S LR AR5 BRI 3ES

(b)i&;

R 6. & 7 AL, TE RS I T R ki
B b A BEAG 6 F0 55 50 A R i R A g T 2 ok
R IRHGUBRIG , P 3R 1H T R4, 4 SR SR AL A

LR E R R T E
5 X80M A ELNAILEWRERE
X80M A E LN I 23 T2 ARAL S5 BEAT

ﬁ&’ﬁbﬁgﬁ,ﬁ&ﬂﬁ*}i%i’%ﬁ}ﬁiﬁnl@ 8 P Hi
7 8 FI, EL BRI R AR R4, AT
SREE , BT I IR T2 OUAL ) X80M £ 31
HERMBEIRE RSB 8 EUE, N EEREL
R TR AR T L SR A R IR E SR AR
T AliE T AR R T NREL SR TR
SUR IR R R IR R S B R R A

B8 X80M Ztil LN FL B R R E

(1) X80M ¢ 51|45 £& 4 ) 45 TIL a1k X1 3
750 ~ 850 °C , 4EL K 775 °C A I T Wi 4 2R ik 3|
wAK(H 29. 6% , HHH B W B 5 AP 7 7= LE M T

(2) ZERAL — Vo B RV BERE bR A SR AR =,
FoKE R 1.1 L/, 45305 HL B A TR IR R e 5 4
FE 720 ~750 °C, RohieF a0 M AEtEX

(3) &l TZERALIS , X80M 545 4N 520
TR B, RS TR KRG EEE

S

A9

(YRR
BRI SO

RECHRE

(4) P10 )8 B2 7 1) 558 51 2 R 349 4 /)N HLBOH,
FEEOREPRER R + D RARA A X Fh I A 2
SRR EIME L, B R RISy R A
I3, B T REAR = e 55 B0 A AR S RS o

B &30k

1 ¥ &, fRE RERERMNNERIR[T]. #48k,2006 ,41
(10) :1 -10.
BB, FFRE, BIRE, 5. BUREARLET X80 HELRWAH
AR BEE[ )], SEER ,2022,28(3) 143 -48.
WRE, KR, ZHE, S TR ERER S HNET R
AL HR4R,2002,18(5) (40 - 46,
FESE K NS REEEWAETHARWIHLEI].
49,2024 ,41(5) ;79 - 86.
BT, REERAN, R, . BNERME AR ERE
RiE[J]. 445,201 ,34(1) ;5 -8.
BO¥,HEC S RERRER WAL SRR
L] ARl 2247 ,2009,30(2) :57 - 62.
EFH,EZFR,ZE B, F X80 FLMAR P & HAR CaO -
ALO;, RIESBERAYH R[], £B2¥H,2013,49(5) .
553 —561.
SCHFELL IR B, AL AR BN X80 BB MSURE 5L
WL LB T]. AL PR 47,2014 ,35(11) :91 - 96.
B, X P AL P R ARIR AN B4 SR R 4 B
HERERE[ ], BEIEAR,2023,29(6) 35 - 37.
LEH. B X80 BEMNT L HESHENMIE[D].
R R R, 2005.
k. B BERE S NP ERLT]. FIFR,2006,12
(1):39 -41.
FIF . X80 1 X100 W BRI A &b I A =2 1
[ 7. #.49,2004,21(6) :55 - 58.

10
11

12

F %, %2013 N FAEH T R2HMGTES,
TR,
FRF B WL EER TN, ERES.

Wooks H B .2025 -02 - 16



31 EE 2 EEWR Vol. 31,No. 2
2025 4E 4 B WIDE AND HEAVY PLATE April 2025

147 mm £ E F A B KR E /1525 FH SAS16Gr70N Xy
MAREEF

HARR HTL KRN AFR 4 &
QLI zib 22 AP

i FEXIEKERKIRIE S AR SAS16GITON Sk ik 88 K 2K , @i i Bt pi Al B
Nb.V SEE SI R, 6 P BRI ELRIEOR , ZIEME SO0 B R AG  4 & R AL FTTIENT 3R AL IR, R
I A 147 mm KRS IE K BUIGIRE 73 7845 H) SAS16G17ON 4, K A2tk g R B 4 g, L HE - 46 CIRiR
M PERE R4 BE MRS R R R R

XERE KEE EAAGH EHELE (KR

Development and Production of 147 mm Extra Heavy
Normalized Type SAS516Gr70N Steel Plate for
Low — temperature Pressure Vessel

Hu Guanqun,Han Xuedong,Zhang Zhaoming, Liu Yangiang and Niu Han
( HBIS Group Wusteel Company)

Abstract Aiming at the properties and application requirements of normalized type SA516Gr70N steel plate for
low - temperature pressure vessel ,through the optimization of composition design, the appropriate addition of microallo-
ying elements such as Nb and V,combined with the two — stage controlled rolling technology , the solid solution strength-
ening, fine grain strengthening and precipitation strengthening effects of microalloying elements are brought into play.
The 147 mm extra heavy normalized type SAS16G170N steel plate for low temperature pressure vessel is successfully
developed. These plates are of excellent mechanical properties with good impact resistance at — 46 °C and uniform
hardness distribution , meeting customer requirements.

Keywords Large thickness, Pressure vessel steel,Controlled rolling, Low — temperature impact properties
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Research and Development of Extra Heavy and
Extra Wide 12Cr2Mol VR Steel Plate for
Hydrogen Service Equipment

Yang Hongyu', Yuan Qiangpeng' , Lyu Fugiang” and Wang Zhen’
(1 Nanjing Iron and Steel Co. ,Lid. ;2 Manufacturing Management Department ,Shandong Iron and Steel Co. ,Ltd. )

Abstract In order to meet the market demand of extra heavy and exira wide steel plate for hydrogen service e-
quipment , Nanjing Iron and Steel Co. ,Ltd. successfully produces extra heavy and extra wide 12Cr2Mol VR steel plate
of (150 x4 500) mm by means of 5 000 mm wide and heavy plate rolling mill. The production practice shows that by
adopting a composition design of low — carbon ,low — manganese , ultra — low sulfur and phosphorus contents in combina-
tion with multiple alloying elements such as chromium, molybdenum, vanadium and nickel, the weldability and low -
temperature toughness are ensured, while the high - temperature tempering properties and the impact properties of the
plate center are enhanced. The molten steel composition is strictly controlled by applying clean steel metallurgical tech-
nology ,the amounts of inclusions and segregation are reduced by means of low segregation continuous casting. The
grains are refined by heavy draft high penetration rolling, the desired tempering bainite is attained by quenching and
tempering treatment , the matching of strength and toughness is achieved with excellent properties of high temperature
tensile strength,cold bending performance,impact toughness and stable simulated post welding heat treatment proper-
ties , which breaks the foreign technology monopoly and provides the solid material guarantee for the hygrogen service e-
quipment manufacturing.

Keywords Pressure vessel,12C12Mol VR steel plate for hydrogen service, Heavy draft, Bainite
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The Development and Application of Converter
Lining Repair Technology

An Hairui, Liu Tao,Zhang Xuefeng, Kang Suo,Zhang Dan,Zhao Bengiang and Yao Jingwen
( Tangshan Medium and Heavy Plate Co. ,Ltd. )

Abstract The key to the repair technology of the converter lining is to monitor the converter operation condition
in real time during production, repair the defects and the depressions at the different parts of the lining by selecting dif-
ferent materials and modes without affecting the production pacing as the precondition. By analyzing the factors affecting
the service life of the converter lining ,the actual application effect of the lining repair technology is compared. The spe-
cific proposals to prolong the converter compaign in a more economic way are raised and put into action, repairing the

major lining of the converter using a wet process aqueous binding magnesia — carbon repair material, selecting the mag-
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