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Abstract The modified containing tungsten added V-N microalloying Ct5W tool steel - 0. 70 ~0.90C, =<1.00Si,
0.20 ~0.60Mn, 4.50 ~5.50Cr, 1.00 ~ 1. 50W, <0.15Mo, <0.3V, 300 x 10® ~350 x 10 °N has been developed.
Test results indicated that the structure of modified CrSW steel quenched at 960 °C was martensite + carbide, of which the
average HRC hardness was 63. 5, and the average HRC hardness of modified CrSW steel after temper at 180 °C was 63.2
higher than hardness ( average HRC 62.3) of 180 C tempered Cr5 steel (0.70 ~0.90C, =1.00Si, 0.20 ~ 0. 60Mn,
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4.50 ~5.50Cr, 0.15 ~0.70Mo, with 80 x 107 ~ 120 x 10 °N) ;

and with same hardness value the relative wearing re-

sistance of modified Cr5W steel increased by 50% as compared with that of Cr5 steel.
Material Index Modified CrSW Steel, Tungsten, Cold Rolling Working Roll, V-N Microalloying

HHCS BHRLL Cr-Mo & & 0 £, KT R,
s Cr-W & &R TRERBBIFR MERH LR,
ABFFAEEH CS SRR b8 E LA
W REE4e, HRA V-N S EHTERLE, I
KT —FIHEE WAL TRRAN.
1 HREEEROREFTE
1.1 #RELE RS
VNBIESMALL V 520 A B A F 4T
SRALAUR , KMUFE FE R A r V(CN) BE L5
BAIE IR BER Y . V-N & 41k CrsW 48
FIXEELATRE CrS BB L A BT 1,
1.2 AORHA S R R

®1 RENBUFEHS %

Table 1 Chemical compositions of test steels / %
R C Si Mn Cr W Mo A%
Crs 0.70 ~ < 020~ 4.50~ 0.15 ~

0,90 1.00 0.60 5.50 0.70
Cr5W 0.70 ~ < 0.20~ 4.50~ 1.00~ < =
T 0.90 1.00 0.60 5.50 1.50 0.15 0.30
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Fig. |  As cast structure of steel CrSW: (a) non-added V-N alloy,

N content in steel- (80 ~120) x 10 "®; (b) added V-N alloy, N content

in steel- (300 ~350) x10 ¢
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Table 2  Structure and hardness of quenched modified
Cr5W steel
BEK BT ik RSN AL (HRC)
920 MM+C 1.5 62.9
940 M+C 1.5 63.4
960 M+C 3.0 63.5
980 M+C 3.0 63.7
1 000 M+C 4.0 64.0
1020 M+C 4.0 65.8
1040 M+C 4.0 63.6
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Table 3  Effect of tempering temperature on hardness of
modified Cr5W steel

B kLT HH CS HRC {H Cr5W HRC 1§
140 63.2 64.1
160 62.7 64.3
180 62.3 63.2
200 62.1 62.6
220 61.2 61.9
240 60.9 62.1
260 60.0 61.2
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Table 4 Comparison of relative wearing resistance between
CrS5 steel and modified Cr5W steel

MR b HRC {6 AR i BE 4 (Ms)
940 C, 63.0 1.6450

o RN 63.5  63.3 1.5916 1.794 1
B o+ 140 63.0 (¥fE)  2.4437 ()
C2h 63.5 1.509 2
960 C, 63.0 3.2459

cow  THENG 63.5  63.3 2.8730 2.6554
B o+ 180 63.5 (MfH) 2.4615 ()
C2h 63.0 2.184 7
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