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Abstract; The history and characteristic of the special steel development in our country was overviewed in this paper.
The achievement and shortage of special steel in our country was summarized by comparing with it in foreign country. This
article proposed that the special steel should be developed chiefly in our country. We should support the special steel in
policy, fund and technology. The target is to optimize the quality of special steel product, to establish the process specifi-
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cation of special steel and to improve utilization ratio of resource and energy.
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Table 1 Smelting and refining process scheme selection of

different special steel types

Steel types Smelting processes

Carbon steel Converter + Argon blowing

Electric furnace/ Converter + LF

Carbon tool steel Electric furnace/ Converter + LF

Alloy constructional steel Electric furnace/ Converter + LF + (VD)

Electric furnace + LF + VD
Electric furnace + VOD/VAD
Electric furnace + ASEA-SKF

Converter + LF + RH /VD

Bearing steel

Stainless steel EF with return metal oxygen
lancing process
Electric furnace/ Converter + AOD or VOD
Converter + RH-OB
Electric furnace/ Converter + Converter

(AOD) +VOD
Electric furnace + GOR

High-speed steel
Alloyed tool steel

EF with white slag process
Electric furnace + ESR or VAR
Induction furnance + ESR
Electric furnace + LF
Die steel Electric furnace + LF( + VD)
Electric furnace + ESR

Converter + RH
Electric furnace + Vacuum treatment

VIM + VAR
VIM + ESR
(PMR)

Electric silicon steel

Superalloy

Note: ESR: electroslag remelting; VIM: vacuum induction melting;
VAR: vacuum arc remelting; GOR: gas oxygen refining; PMR
plasma remelting
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Table 2 Typical production process, pouring method and major varieties of foreign special steel

Manufacturer Process and equipment

Main products

Sanyo Steel Japan

90 t EAF-LF-RH-CC(3 strands vertical caster,

Bearing steel, Pinion steel

380 mm x490 mm) -bloom rolling

Daido Steel Japan

350 mm) -bloom rolling

Aichi Steel Japan

Sumitomo Kokura

Japan
Nippon Steel TBM-270 t BOF-RH-CC (350 mm x 560 mm) - bloom
Muroran Japan rolling
SKF Sweden 100 t EAF-OBT-SKF-MR-IC(4. 2 t steel ingot)

VA Stahl Austria

LSW Germany

70 t EAF-LF-RH-CC (2 stands curved caster, 370 mm x
480 mm/4 strands vertical round caster $170 mm ~

80 t EAF-LF-RH-CC(370 mm x 480 mm/185 mm x

185 mm) - bloom rolling or tandem rolling

KR-70BOF-70 t VAD/RH-CC(410 mm x 560 mm)

BF-BOF-LF-RH-CC(284 mm x 380 mm)

70 t EAF-70 t LF-CC(200 mm x 200 mm/178 mm x

Alloy constructional steel, Bearing steel,
Spring steel, Free cutting steel

Alloy constructional steel, Spring steel,
Free cutting steel, Bearing steel

Alloy constructional steel, Bearing steel,
Spring steel, Free cutting steel

Spring steel

Bearing steel

Structural steel, Pinion steel ,
Spring steel

Spring steel, Free cutting steel

178 mm) CR-finishing heat treatment

GMH Germany

ABS Ttaly
$220 mm ~325 mm)

Krupp Germany

125 t DC-EAF-LF-VD-CC(200 mm x 240 mm)-CR

80 t EAF-LF-VD-CC(280 mm X280 mm,

EAF(105 t)-LF-RH-CC(6 strands 135 mm x 135 mm,

Bearing steel, Spring steel, Free
cutting steel

Alloy constructional steel, Bearing steel

Alloy constructional steel, Spring steel

Timken America

Sidenor Spain

150 mm x 150 mm, 265 mm x 265 mm)

120 t EAF-LF -CC(280 mm X 375 mm) -blooming( Canton)

170 t EAF-LF-CD-IC- blooming( Canton)
70 t EAF-LF-VD-CC(155 mm x

Bearing steel, Spring steel, Alloy
constructional steel

Alloy constructional steel, Tool steel,

155 mm) -CR( Vitoria)

Free cutting steel, Bearing steel

3 REHSHHRWNAREIBMIAAE
3.1 RBRHIAH

BRI LA G, R R A St R A TR R AR
fb, BUS TARKM S, asird, 38 E 0 R 8 4k
F 7 O 228 B T AR & 7K 7 (2010 AF 4 4 4™ ik 2o
400007 t, RiKEZIL8 000 K7 1), VFEMFRKNT
AR [ g AR R A T ASE —, TR IR AN A 7
3 1 [ R A, FRE MR A R T
BISZEEVE, FRIEAG P — AL . PR QY. Jedk ikt
BLL BT RLIR YA . AT . B TR S R TR A5 R A
AR B AT AR o

AR, REFRMAIT L L g5 4 . T 2458
P7 b AR AN TR LAE Y T S R BT B, —Se il
IR TR ARAR Al Y — S A 7= 2 15 31 K HUASE ) i s L 22
HA R SE K, .

— KN ERAGIHE R TR A A
PR, AEETAE 1000 5t L AR PR

— R TN KO R A T R g R AR R
FEER

— KW TOERR AR AL TR R LE A

FIZRACRR IR AL T, 7 i 7 55 L BT A A0 R R 40 5 ol
Zeat B ETR KB DL, B TR 400 ~ 500 7 ¢ Y
HEERETT

MU RIGAUR TR R E RN R, IEfE
PEAT RMUBE e s, A3t S W B 7 i 24 900 7 va
FORRIRNEE AT, AR P O TR 5 M NS A 4 R R B 1
TR

—— ) R AR R 5 R R A A
A, T I AR R A i A 7

—— KBRS A 1T DA 9 U B3R 5

BN S R R A R A R I R
WA W .

TR = T ARE 2, ST &SN
TR, T LA A I DY AR il 1E A HE AT A DG 1 4
Ao, Hed FEEPFELIT Fm:

— @B B, DU ECE B, — I
B R P 25 FRAE 500 ~2 000 m® FYFEFEl s S50 7E 100 t 247
B, ELEM LF, VD 1 RH;

—— B RAE m Y R A BB R, W
WSHEPEER LF, VD %,

—— R RT3 5 7 SR Bk (R BRI ML, W R AR




512 4 1

A TRIERFER BTl K2 88 BORE 5 1 A 21

7R 46 FE A RV 117 2 5

— AL ) BT T 1 B R A R R L AL 600
mm DL _F A ELHLA R O i FLLA 5

— N T I A ELALEA T B o, 9 e A
HLZH AR 5™ i )ROSR BE 5

— VORI E SR . A . HE A
FERFBCA, HMRRIR IR S b (1 7= 2 SR KO 5

— IO LB AL . RS EEAL . PREEAL, fRelE
FER USRI B Y fE

— SR AT A A HILBRON T3 o A AR P
A DR 7 i 9 A 7 5 B 4

XBEPE BT 2 ~ 3 AFE N AT LASE R, A R A i
AT R A KPS A — A EE R R
3.2 TFEHEE

EFR EFEER AT A A A, A TR
KA AP BCEIRDL, L 3E S Sy, St
FMI, BAMRKEN. RARNLE.

g FEIRE AR RO 2 BN A R oy
[ QNI S S (AP ) B3 22 o R Y E S oy B & A NN
Walk, Tk, K.

AR SR RRORE R A e i 22, (e A
R, ek, RERARKEEE T, G 22
BRo #egeit: 2010 4F b f A3 [ Rt 1 3 2 AR AN
PR 91 T, SEFHHEON RSy 2 549§ /1, W E AR
627 $/t, M2 3.1 M. Hh AWML Bk 1 H ks
3991 $/t, HEOMHMEHN2993 $/t, MiEZEHN 998 §/a,
THRUMELEI ], BEAEIE 10 07t 3E T H A LU g
s LRI LR, B0 H13 5 5 i B Ay, [H
PEAL3 ~5 U, BERBIANIL 20 Tk AN A,
[ e e HACH) 37. 6 4%, [ELEPRNAS U H ARG 1724,
R 2 T P R A B A LB, AR 8%

IZRAREEFEE LTIZHARRGEKTESERN
Fro FRHE—LERFIRA Y, FEHE — LB KRN R I
MV BT IR RFIR ), Gad A Y AR A U A
FHH, IR R R AR 5, BRI T AE
WL TR SR Tl AR L, JF HIX Al A%
B KR AR TSR ST HE KT, X SRR A 7 Al Y
FeRE B 2 2 LU 2l 85% (BLAE 90% ) ,
FCAn R A S, S RIRESN . S38h, B0 SRR
WAL IEAE T 36 AT A B X PR BRSO | A TR,
Bt — . PN T RLISERL, i RO T 2 A S 7
MR E ALY A2 28, H R IX 26 4l S5 4 4 19 LU i)
fiX, At 50% , did X — 8 i A Al Ak ik 3 80%
PAE

SREEREE 5cik E M IR E R 5
W22 HYEREATRE o BR R SRR Al 28 55 7% I ) D [
PR, R R AR S, A B R i i R [ R
WS IR E R R, FRE Rt Bl
MR O &, BT EHRI/KFEE 0,000 7% A4,
WHIE0.001 0% , T HAS, HdA = 4R m O &
HER AT IR M ESHIFE 0. 000 7% LAR, 4tk al LA
53 0. 000 5% LAF (1 H A L P48 B il R B 1L & e <
0.000 4% ~0.000 5% ), ifi O 54 0.000 5% {4l 7 59
AP Byl R F5 A EE 0. 003 0% 17 i A fir i v 30 £, 14
R O & 5 [ Sh e g I AE 0.001 0% LAR, &
38 5 & 0.001 2% ~0.001 3% , b [E 4% kK FE 5
0.000 2% ~0.000 3% , Fan#s EL40 51l [E 4k 80% iy
LA SR FH L2 R e RN s A ) T2 7, T PR

I A A 7 R L B I AR >, A 10% A A
WM REINEF] 85% ~90% , Tk EAL N 70% ; WHt

FHRIE SN 70% ~75% , FEALH 50% . [ HI3
PR ) phb B AT A PERERY 0.2 ~ 0.3,

4 HEEEHHRNZRELER

RTH E R RN T AR R B, A LA RUE AR
BERTE

BERFMAARR WAL, BRG e, Rk
B, AL+ B O T A AT, P R SR R
IR CHERR) D JEORE . SR04 1 ik, F A A e 0 R
Al AT LUK AW A IR LB b, 028 Al T 10% LI
T, 90% VAL Al F 5 il RV BR AV S Dk o AABRAE 1Y
THOLE , W O BOK Y L — i UK 30% ~
50% Fedy, R BCA PR K B Al R R R 2k
BRI | AR BRI A SRR o 3 X — PR A
PUE: BN, A 35 T R R AR W A 4,
PR AR 22, AN BRI A2 R B A 7 o B R e A 22
Ro M I A ACEE A9 AN A 7 R BR AN , TEAESR ARG 80T
Rid 2, PR RAE, R — 2T AR R M P L BR
FA 3 S 0 R T IR 7 i B G PRI o ] PAY R 0 8
b TP T B AN A L AR A A i
o RPANIEIEURE . B IR AR IS — T RO 19 4 7
Jrid, XTI E G S, (TR [ X T A
GEBMN 17 % B, RN S E AT o 12
PR AR BRI OCT , RN Al HAER
ASINERK (AR Bk BOE 20 k) O TN IE A DR JEORE A S5k 1 1)
R, XA ACE T AR B R SR AR B i, [ AR A
FERAS, PR A, BUAE AR IR I 50% Bk /Y
AT, AT LR A P R A A R AR A 300 ¥



22 Hh R R 2

530 &

FT AL 3 G5 R X P A o

ERERKREEZE 19N fERR &R &S i
¥R E R AR KRR, HTRESF LR
HIREIR Y B, BRAEAE Y 2 R Al 1E 78 d i i b + 5
PO A R R AN . Z BT DR X R A s, BR Bk
W SRR LAAL, ol Bt e 2 Al AR i, DA SR AR
K RIS B T2, TR K A o 1 1
B, hREERE. EREE, WRRAKRRES Y + %
P+ KGR T A AR, — MR R FH R AR + L
TRARA 7 R W AR IR 300 ~ 500 ¥ /1 4N (A B Al S
W QA PRRL S, ST R, A 2
800 ¥/t), I HITEEAZRIE,

MEARZEE, K5 5 0 A e d i A — L
Frfa

— AR KK Sl B N I AR M TR
9, SR PR ASUSRRE JRE e 1 12 50 A 3 o0 ZOME A 5 B
FY ] 8 5

—HOK LR, RTWAE T2, —m T
BRK i B . S B i 43 40 < 0. 005% , P 1 T it 43 4
<0.01% ;

—— LS KO, RO B
I

S ALV SRR UNY N A € AR P 7 SN e s &
LA MR I AR R T X A N ] B, N<<20 x 107°,
H<3x107°, D#ifHE(HS1.5x107°);

—— TS 52 A W T S NS 0 7K R i B B 3
). WOREOERR, T HZ SRR Mn SRR R, RORRS
] . ARSI FER S s i FeO & R X9 FRIRAR, BRI
Fe, Mn %54 g iR

—— W IRE R R () 2B (0 0 R R A 1 e
R, WOANRE R . T R AR LA KO B A S g
A

—A R R AR, E AT DY b L R
B A 7 ARG 300 ~ 500 ¥ /i,

BURRRN TS 0, SRR A PR kAN, T EAE

RGN A1, AZIAEAG T8 78 9 0E Ty B K 28
Wi, A% Bk, 2h Al i A FE Ty ok Rk, I
ARG, SMA%T A, FE AR ] 2) A8 R
60% . /K 40% , JW/HEE K 16% . K 86% . &
W2% . BEM L EW, /O LT oEek, wd
4.3 CFAERE A TR . R AT LR Rk 1 25 A R LA
WREIHE . SR A IER, BT RAMCT RE IR Y A
YE, R ARAE P RN A R

5 & 1&

(L) ADG T80, B R R AT ol BE S 5 ik [ K
M ZER R —2E, N BBk, 5 200 55 )
CiE N

()RR E . TP 2 RH/FKZ, B
MEBER,  [RIRF GRS T [ B o B4 Tk Uk i) K A
KA, 2 E TR BA

(3) RGN Al it 7 B AR, FEAR, WA E A
58, EJRRFER Y — 287 i BT A A A P BN R,
ARG, PRAREED Bk A RA —EHER, [ 5
HUR WA 6, MRS &, BRE
T, RS R T B AT A T

(4) FR G — SRS b B S HAL S
B 22 9 R Y RE DR HE 9 T Z BRI I AT A
Al AR A 7 7 R AL S 2 TR A STRRAG TR N, X4 25 26
i BTk o

SEikt References

[1] Cai Xieao( #5%5 %), Cheng Jiang (7&K YL). H¢¥k 5 Y% &
[J]. Special Steel (£5%E4R) , 2005, 26(3): 28 =30

[2] Wang Zhongying( EE¥L) , Li Zhenjing( Z2IR51). X E N %F
TR B E AR A TR [ 1) China Metallurgy (
FEifi4), 2004(8): 22 -25.

[3] S&P Consulting ( [ ¥ % ] ) . 2010 — 2015 China Special Steel
Industry Investment Analysis and Prospect Forecast Report (2010 —
2015w R AT AL 35T 434 MR B AR ) [ R
Cu-Market, 2010.

Beijing :



