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New Die Steel W4Mo3Cr4 VRE Smelting by using
High Speed Steel Filings of Grinding DRI

Yuan Shouqian, Lian Wenjing, Zhong Qingwen and Zhang Ting
(School of Metallurgy and Engineering, Xi’an University of Architecture and Technology, Xi’an 710055)

Abstract A new die steel W4Mo3C4VRE (0.78 ~ 0.88C, 3.50 ~ 4. 50W, 2.50 ~ 3.50Mo, 3.80 ~ 4.40Cr,
1.10~1.60V, 0.15 ~ 0.25RE) was smelted by using high speed steel filings of grinding DRI ( sponge iron 0. 44C-
4. 62W-3. 27Mo-2. 20Cr-0. 98V) with definite amount scrap of high speed steel tumnings (0. 87C-3. 50W-1. 30Mo-1. 50Cr-
0.60V) in a 250 kg induction furnace and refined by ESR. Examination results showed that with 1 180 °C quenched + 250
°C double tempered the HRC hardness value of ESR steel was =60, toughness impact =49 J/cm’, and with 1150 °C or
1180 °C quenched + 560 C double tempered, the HRC hardness value of ESR steel was up to 66. The study results confirm
that it is available to recover and reuse the filings of grinding by magnetic separation, direct reduction and electric furnace

melting, and the produced new die steel can meet the requirement of application performance of refractory products die.
Material Index High Speed Steel Filings of Grinding, DRI, Die Steel W4Mo3Cr4 VRE

Hif RETR.BEE. JJAHWELEEEFH
REMEETEAMN RHEN. BEF-RBE AEEE
RELER , — SR AR ERM T, £ TdR+
FERKEHNEGEMER. ATRENERPIAEK
B W.Mo.Cr.VERESLITE, MXLETES
T 4RAL A 00 kL, 1B B AR L0 LB M B vl
WSEBEEA, BEREFPARTRIH TR,
H i, R ERE B A RN KR AN E.

MEERW K f A= g B AR DM T A,
WMREFPFENERGZ — BANFEEEH
it B 1, Ak s 5 14k e O 2 5B B 5P A i
BEFRED , EWAMRTL P, BEMBMES.
TS AR E AR B, BFGRRF & —F
FEAFIRI B B K R R, 185 — R B AT K
BHTAL AR

1 HBWA R
FEESEARRAIARE, & HBRRBEIX

LR, XREEITLR(W. Mo V) EE LW
BARF M E R RE SN T T Z e B e 1
o ERAFE, NPEHENEETEML, AR
B, PrLATENS RO FMERE SN T T EHREE R K
#UT, & TESERMIT,

W LT RERPERERS, B, kY
B& RS, A SaRSERD, i
ARG PA L4k Sonr, R E S EEY . B
I, T 8 TRV B IR 2 9 7E W6MoSCrd V2 I3 RE |
EYRREETESR, MASE RE 5 Ti, Hik2
BAHTFHRL.

2 REHE
2.1 st

BRI S, BE RPN E %
B RRA R R Ee , B EEERET
KREE, EREN HERFRRMES, FEH
BEAFES, TR E R RE M ST R R


http://www.cqvip.com

H6

HTIRE  FE N B BT RYIR T R A4 WAMo3Cr4VRE +35-

#1

FBERRMLFERS %

Table 1 Chemical compositions of new die steels / %

HFp C w Mo Cr

\i S P Mn Si Ti RE

W4Mo3Cr4VRE 0.78 ~0.88 3.50~4.50 2.50~3.50 3.80~4.40 1.10~1.60 =<0.030 <0.030 =<0.40 0.30~0.80 -

0.15~0.25

W4Mo3Cr4VTi 0.78 ~0.88 3.00~4.00 2.00~3.00 3.80~4.40 1.10~1.60 =0.030 <0.030 <0.40 0.30 ~0.80 0.05 ~0.15 -
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Table 2 Chemical Compositions of charging for induction furnace melting and ESR ingot /%

SR C W Mo Cr v s P Mn i Ti RE
T 0.44 462 3271 220 098 0.030 0.028 032 0.3 - -
% B B 0.8 3.5  1.30 150  0.60 0.025 0.2 038  0.35 - -
B 1(WAMGCHVTI)  0.80 376 2.50  4.02  1.25  0.020 0.021 0.3 034  0.10 -
B 2(WAMGCHVRE)  0.81 3,69 2.58 401 127 0.021  0.026 _ 0.28 0.6 - 015
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Table 3 Mechenical properties of test die steel

W4Mo3CrdVTi and W4Mo3Cr4dVRE quenched at different

temperature + double tempered at 560 °C

R BWRBRBE/ WAEE BEAPM BAERE
< (HRC) (J-em?) (HRC)
1 060 63.0 12.0 60.0
1110 64.0 13.0 62.0
w#E
. 1150 63.8 12.0 64.0
WAMASCrVTE ) g0 64.0 14.5 63.8
1210 64.5 7.0 64.0
1 060 66.0 13.0 57.0
1110 65.0 12.0 64.5
#E
1150 65.0 17.5 65.0
WAMa3Cr4 VRE 1180 62.2 19.0 65.5
1210 59.0 4.5 66.0
1 060 63.0 49.0 60.0
BA 1110 65.2 48.0 62.0
o . 1150 65.8 25.0 63.5
WAMICHVTE 150 64.0 11.0 64.0
1210 64.0 15.0 65.0
1 060 65.0 50.0 58.0
B 1110 64.0 48.5 63.0
o~ 1150 63.0 37.0 66.0
4
WAMa3CréVRE 1180 62.0 33.5 66.0
1210 61.0 14.5 66.2
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Fig.1 Effect of tempering temperature on impact toughness
and HRC hardness value of test die steel W4Mo3Cr4VTi and
W4Mo3Cr4VRE
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