F5 ok

SPECIAL STEEL

Vol.26.No.5
September 2005 - 27 -

<& Cr-W-Mo-V F

W E A PR TR HIT A

IE I % R
(MR E B, TR EH S EARSREEATLRE FEH 066004)

B T OHITT C-W-Mo-V(%:4~6Cr-2 ~4W-2 ~ 4Mo-1.5 ~ 2.0V) 2 # Cr-W-Mo-V + N(0.05% ~ 0.10% )
F4 B AR (Semi-HSS) 1 050 C & AJS 4 BITE 100~ 600 TR [ A TTFEM BT XM BIER . RABHBE. T
4 R BB N BE SR S i R AL TR S R A AT A, X SR AT S A T E AR R R A A o B
ZER A, BUA TR RE IR AR B SRR AL P TE 425 ~ 475 CIELAHTHE , 7E 550 C B A BR{LP K
WHTE B E E T TE T L S B B ALY . Semi-HSS + N ZEV A B 400 CLAF EA, TR BN 15% ~
17% ; K62 IR BEHE 0, 7k SR EC AR B B B RIS, 7E 525 CIRIAR R BICA/NT 3%,

XK@ EREMR Bk B T BRREKE

Precipitation Behavior in Tempering of Cr-W-Mo-V
Semi- High Speed Steel Containing Nitrogen

Wang Mingjia, Wang Yan and Sun Feifei
(Key Laboratory of Metastable Materials Science & Technology, Yanshan University, Qinhuangdao 066004)

Abstract The precipitation behavior in double tempering between 100 C and 600 °C of 4 ~ 6Cr-2 ~ 4W-2 ~ 4Mo-1.5
~2.0V and Cr-W-Mo-V + 0.05~ 0.10N serious semi- high speed steel { HSS) quenched at 1 050 C has been studied,
in which the morphology and composition of carbides are analyzed by Transmission and scanning electron microscopy, energy
dispersive spectroscopy and electron energy loss spectroscopy, and the volume fraction of retained austenite are measured by
X-ray diffraction method. The results indicated that the secondary hardening effect of steel was reinforced with addition of ni-
trogen, the precipitation of carbo-nitrides in tempering between 425 °C and 475 °C were attributed to nitrogen, and large
amount of compound carbo-nitrides deposited and formed by tempering carbides at 550 “C touched to surface of nitride. The
amount of retained austenite in semi-HSS + N tempered below 400 C was 15% ~ 17%, and decreased obwiously with
tempering temperature increasing and was less than 3% in steel tempered at 525 C.
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Fig.1 Effect of double tempenng temperature on hardness of

stee]l Semi- HSS and Semi- HSS + N

SEALSy, BAMNEORCIR . Semi-HSS + N 7 425
C 1 Kk FF A TLTEAR T i, DLTE AR 20/, BUARBOR
AAERE , BEEE WM A7 Rp, B =] A i
BEgh £k F 5 45, H PR Ak 1), 7 S 3R B AR
Semi-HSS (8 [ L 8 45 £ 4L ;475 Cla] KA, Semi-
HSS FF ity 6 LB, Semi-HSS + N HEH K
BT A R (B 2) By i, 5 BORE U B B A
Semi-HSS + N 7E 525 °C [A] sk ik FI) 6 5 o {3l BE
KA IR ITTEAR , — R T B, — R R
A E A B L4 (8 3a), EELS %4k | f77E C
1N 0%, 30— F LA R 3 0 B0, K BH LS AT
H— 2R E SRELY . & TRES
5 HE O, 3 R BT LB LAY 4 0 B b BB
%, BB FHr .
2.3 @REILCE AT b

e 2 50 PR RS B R Al 4 (B
WALED) A RE TS 4+ 87 (EDS) 5% 5. et LB iy
HRCR IMC(M(CN)) & E V(50% ~ 70% ) Y i

M2 & NERHEN 475 Ok HTER, TEM
Fig.2 Morphology of precipitates in steel Semi- HSS + N
tempered at 475 “C, TEM
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Fig.3 TEM Mophology (a} and EELS (b) of carbo-nitrides of steel Semi- HSS + N tempered at 550 °C
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Fig.4 Effect of tempering temperature on volume fraction of
retained austenite
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