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Analysis on Strategy to Develop High Speed Steel in China
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Abstract It is available to produce high speed steel by rationally using abundant tungsten, molybdenum and vanadi-
um ore resources in China and comprehensively applying high and-advance technologies such as smelting reduction, electro-
slag remelting and microalloying so as to attain the goal economically utilizing these resources, increasing metallurgical quali-
ty, decreasing energy consumption, shortening process flow sheet and improving environment. In the meantime the produc-
tion base to produce pit tool, die and cold-rolling roller of high speed steel according to intemational standards should be es-
tablished to meet the steady increasing requirement of domestic manufacturing industry and to change resources export for
products export in international market.
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Table 1 Anneal output of high speed steel in China between
1985 and 2004 /t

#H O M2 /NEI ISR RE <3%, Y
4%, #H0 M2 BT BRE <11 pm, FH O
M42 5 M35 & Co Ry M HE FE B 3h Y8 Bl AHRC <

iy e Whr €3 3 .

1986 820 2 96 Pl figEit. W 2 HATLAE ¥ O A1 1/4D £bRAL
1988 43650 28 199 Y15 E M42 1824 ,18. 1/8D 4b B JJ B 7] O ER A5k
1989 61 493 38 903 _ A )
be e 8 HCBBC R M2 1 1.5 ~ 2.0 MIH, A T iR
1991 4579 31 242 BARHES

1992 33 870 23 455

1993 44748 29 141

1994 36 037 24 000 x2 #HOSEEENPBRLODTHELLR

1995 28 202 21 410 Table 2 Comparison of average rating of carbide between
1996 30 400 22 383 ; +o hi

1997 20 802 15 848 input and domestic high specd steel

1998 20 934 16 209 S0 o 1/AD BALS -85 1/8D BrAb# E 4 5
1999 28 537 20 025 HEOIH =4 BEHF 7= #
2000 53 070 40 335 P 30 ~ 40 3.12 3.33 1.75 3.07
2001 52 612 40 618 F ] 40 ~ 60 3.50 3.42 2.16 3.56
2002 60 506 46 923 g DEO~80  4.38 4.23 2.88 4.36
2003 77 236 59 143

2004 91 508 73 868
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Table 3 Alloy yield for production of steel M2 melted by

smelting reduction and iron alloy + arc furnace process /%

AE&TR & | 4
=k =9 =9 =9
ERGER IR 2047 T 97.1 98.2 93.1

BRAEE +BIP T 93x96=89.3 95x95=90.3 NBxM=87.4

F4 BEEREFH M2 T ISORAPID2000 pI{E 548
ARBALYRI LB/ R

Table 4 Comparison of macrostructure and carbide in steel

M2 produced by smelting reduction process and in steel

ISORAPID2000 /class

TEfEEs

¥ s/ BAL
mmo o _gepi duogas UK
v 80 x 80 0.5 0.5 4.0x2
BRERLTL ®105 0.5 0.5 5.0x2
80 x 80 0.5 0.5 4.5
ISORAPT D105 0.5 0.5 5.5

W, WSEA R R, BRI A K B 7 T R
R# . BB E 4;(3) NPIEL R Ik
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Table 5 Examination results of non-metallic inclusion in steel M2 produced by smelting reduction process /class
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Table 6 Oxygen and nitrogen content in steel M2 produced
by different steelmaking process /10~¢

I% 458 AEE
HA#D M2 8 66 143
HEEAK 55 157
YRR 551209 154
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Table 7 Energy consumption and tap to tap time of steel

M2 melted by smelting reduction and iron alloy + arc fur:

nace process

W R4 e, 76 /kWh 1R 554 8] /min
EEE <550 <270
BRAFETY 542 262
e+ BIPTE 662 + 480 108 + 230

Ky LB IR B 45%, HIRMARK S RERE
35% ., %[ Carpenter A 7], 7 Polid A RELN
EJESE R P i AR R R 3 (R T R LA
ELMERR, HAREKNARAE=HEEN
100% R Pl I A 7=, 5B 2\ DA K B 1 7 o 4
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Fig.1 Schematic of electroslag remelting continuous casting

RS WMIEMINZTE I XL 25 AR i
Table 8 Effect of adding nucleating agent in high speed
steel on net distance of Ledeburite

e MEE HB5E
PS5 s Amie UE MBm  M%EE/m
BE ¥ ORE OFS
o 75.86 87.92
01 A - 12R 108.75 89.22 81.6 82.29
¥ 83.06 71.37
. B 78.24 57.51
02 Ti+Ce a:g'%g 12R 58.49 67.24 65.60 62.12
) #65.00 63.25
f 60.78 56.40
03 Zr Zr=0.005 1/2R 58.98 58.62 56.73 57.38
& os6.11 59.01
g 78.90 54.29
04 Nb Nb=0.046 1/2R 68.52 65.27 54.96 54.81
¥ 48.39 55.17
_ o 59.73 62.17
05 Cola (27002 1oR 65.5 63.5 61.08 64.70
o ¥ 65.39 70.86
63,13 57.45
06 TC Ti=0.02 12R 59.95 66.00 57.20 56.41
#74.92 54.58
T 66.73 60.04
07 Z0 Zr=0.005 12R 72.6 67.74 68.45 65.31
& 63.9 67.45
H66.50 58.63
08 T  Ti=0.10 12R - 66.50 57.03 60.03
b7/} - 64.44
=010 T 9.4 47.22
09 Ti+B 131—_0'11 1/2R 48.55 48.29 50.10 48.74
s P 46.88 48.389
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Table 9 Application area, products and grade selection of
high speed steel
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