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Solidificatation Process of High Speed Tool Steel Type Cast Iron for Rolls
Keisaku Oci, Yukinori Ono, Hong Zuou and Hirofumi Mivanara

Synopsis : The phase diagram and the solidification processes are investigated on a series of alloy specimens containing 5%Cr,
5%Mo, 5% W, 0~119%V and 1.0~4.4%C. ¢, y, MC and M;C appeare as primary phases, and eutectics of y+MC and
v +M;C crystallize at boundary compositions between liquidus surfaces of the constituent phases. The compositional
extent of each liquidus surface is similar to those of Fe-V-C and Fe-5%Cr-V-C alloy system. M,C and M,Cs
crystallize as eutectic carbides because of segregation of Mo, W and Cr to residual liquid, though they don’t appear in
the diagram. The species and amount of carbides of this alloy system are estimated on the basis of the diagram and
the analysis of redistribution of alloying elements.
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Fig. 1. X-ray diffraction spectra of carbides in Fe-
5.2%Cr -5.3%Mo - 4.7%W - 5.3%V - 2.48%C

alloy.
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Fig. 2. EPMA analysis of carbides.
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Fig. 3. Morphology of primary MC.
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Fig. 4. The diagram for liquidus surfaces of Fe-5%
Cr-5%Mo-5%W-V-C alloy system.
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Fig. 5. Influence of Cr, Mo and W on the diagram
for liquidus surfaces of Fe-X-V-C alloys
(X=Cr, Mo, W).
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Fig. 6. Partition coefficients of alloying elements to
primary y vs. C content.
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Fig. 7. The changes in V and C contents of residual
liquid during the solidification of primary y.
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Fig. 8. Phase diagram for Fe-5%Cr-5%Mo-5%W-
3~49%V-C alloy system.

JEAE v — iR V4 A RS DEEE g

La L, #dh¥ & 3L sdtE 2 Cr, Mo, WIBE b &1L
T 300, ZFiEMEOMKERE EFig. 4 o TNt bo L s
b, e nEERIGb £ C s e b B, 2 2T, Fig. 7
FIZIRLIC3~ 4% VERDRE (No. 3, 6, 11, 14, 15)
Lo TESHTL, SEEEPFEBLI. SRCO VT
%6 NIEEE R e OFERH £ B S L M2 TIRE %, Fe
_CHE2 SERIKHER £ L TFig. 8 2R L1z, Mhicix, HF.
Fischmeister 6 #’Fe-49%Cr-5%Mo-6%W-29%V-0~1.49%
CAEIZDCTHE LICHER OV R L 20, REBREE O
PCEMWZ IO Lta—yD W RKIIELCT, T LVED
ZI2HHEyD TR, L=y +MCORBVHE AL
%@?ﬁéa:L—erM C¥ & UL~y +M,C, 4 L T 5, Fig.

9zt & 52, RS VCIZAERIK £ 23R T, EsmM,Clt
WK Z 2 LTk b, BRI REE T 2 H5EM,Cyld @ %
2L ALCNS LY b MRS CEE L Ty B,

372, CED29%T, VEH 3 ~11%DRK 2 H T, #E
2 TLRIRREN & L THEELARE C RETVEOMELRT L
Figl0D & 5272 3, ¥y ¥ L UMCOEEREBALAIRE IX3E
SR B D o TSP PR T L, Bk a RS T VED
Wit b3 iL—y+MC¥ X UL—y+M,CHaBIGIRED
BB, AEOWVIHMERI L > THRILHVBHRT A L 3
DELE DM HEL L, ERIEEIZAETLRIIL > TR
BANBICHORMMTIIRL 0D, EREETLoy+MCOM
PRIRED FRT 2D, VEOHEMIZ L b 2O ed s &

1673 —— — —
L Fe-50r-5Mo-5w-20-V
1623 -
S -~
™ 4573} L—> L_’ Mc
5 ]
=3
¥ 1523} L—>Y+MC
i !
g 1473 Lﬂ,w _-
i O YHMC)A Y+M2C
[ ] Mc VSoIIdus I
7 £ —
0 2 4 6 8 10 12

V content (mass%)

Fig. 10. Influence of V content on crystallization
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Fig. 9. Morphologies of
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eutectic MC (a), M,C (b) and M,C;(c).
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Fig. 11. Solidification sequence of Fe-5.29%Cr-5.3%
Mo-4.7%W-5.3%V-2.48%C alloy.
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Fig. 12. The changes in alloying elements in resid-
ual liquid during solidification of Fe-5.29%
Cr-5.3%Mo-4.7% W-5.3%V-2.48%C alloy.
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Table 2. Partition coefficients of alloying elements
to eutectic phases.
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M2C 366 083 352 584
Y+M2C| 1.59 052 1.57 2.63
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