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Synopsis:

The phase diagram and the solidification processes are revealed for Fe-5% Cr-5% Mo-
5% W-0~11% V-1~4.4% C alloys. &,y , MC and MsC crystallize as primary phases in the ranges
of C and V contents similar to those of Fe-V-C and Fe-5% Cr-V-C alloy systems. M:C and M+Cs
crystallize as eutectic because of segregation of Mo, W and Cr to residual liquid, though they don't ap-
pear in the diagram. The species and amount of carbides of this alloy system are estimated on the ba-
sis of the diagram and the analysis of redistribution of alloying elements during solidification. The
chemical compositions are proposed to the alloy which should crystallize small amount of graphite

among y -carbide eutectic cells.
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Table 1 The chemical compositions of specimens

Sample Chemical composition(mass%)

number| - Cr vV W Mo Carbide

No.l1 {1.01 432 — 520 498 MeC
No.2 |1.29 457 — 518 495 MeC+M7C3
No.3 | 139 423 3.03 477 49 MC+M2C
No4 |1.87 453 645 535 480 MC+M2C
No.5 193 441 852 534 490 MC+M2C
No6 |1.99 416 3.06 430 494 MC+M2C
No.7 [2.02 509 624 378 498 MC+M2C
No8 |2.07 482 11.13 462 477 MC+M2C
No9 |2.11 500 848 509 464 MC+M2C

No.10 {248 5.17 531 473 527 (MC+M2C+M7Cs3
No.11 {2.50 449 3.13 5.05 521 |MC+M2C+M7C3
No.12 12.57 438 693 502 483 MC+M2C
No.13 |2.91 509 7.16 442 528 MC+M2C
No.14 [3.27 4.06 3.42 3.85 5.06 | MC+M2C+M7C3
No.15|3.76 464 326 510 4.96|MC+M2C+M7C3
No.16 |3.81 4.54 324 484 4.80|MC+M2C+M7C3
No.17 |4.13 468 — 481 488 MC+MC3
No.I18 |4.16 469 3.44 5.02 4.50MC+M2C+M7C3
No.19 [4.16 4.61 3.77 4.64 4.82|MC+M2C+M7C3
No.20 (431 457 — 477 49| MC+M1C3
No.21 431 463 122 539 483 MC+M1C3
No.22 [435 462 340 560 4.83|MC+M2C+M7C3
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Fig.2 The diagram for liquidus surfaces of Fe-5%Cr-5%
Mo-5%W-V-C alloy system
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Fig.3 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.4 Partition coefficients of alloying elements
to primary y vs. C content
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Fig.5 The changes in V and C contents of residual liquid
during the solidification of primary y
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Fig.6 Phase diagram for Fe-5% Cr-5% Mo-5%
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Fig.7 Morphologies of eutectic MC (a), M=C (b), and MCz (c)

saBUCEAE LT, FAVRFZ WOy OMilE, L
y AMCO SUBH B AE L, £DHEICL—y +MCB L TL
=y +MICAE LT b, Fig 7R d & 912, eFveids
WE A EHOR T, EMCIIHRE 2 L, IEEMCaT il
DE7 TLHPAA SN DL L) DS ICER L Tw5,

F/. CHAR% T, VEATB~11%DFEF HWT, ##2
TCRIRRER & L TR MBI RIZTVIROEE LR T L
Fig8D & I 1275, #dhy B L OMCO EEE BAGGTRE 1L 3k
SRALEE ) 20 o TRER IR T L, BE3LSHE ClEVE
DL &b ICL— y +MCB L UL— y +MoC L 5 B AGIREE

PEAT A, VEROMINC L ) ZORIEAT L D v
HBETHAET 52720 THA 9, 4B, VEOHINE 11
Wy B LT y+MCIE R A L, W Fci s
Y F74 FIRMCOGHREANE LT, y+MCRFEALT 5,

P4 o 2L Lu_w®;9e77v—yay%ﬁu%
AL LTid, TR Lo A 5 MCiRALY O i &
R LSRRV, L L., VICEDMCE LY
HBEFFHE DSV (VCOBEIR#HS5.6g/cm?) |
HHBE O/ S WHE, BEETERELLR T, o
DEF SR TIENEMICBE L TR G T 5, LI2HT

el b, GEOC, ViIZL > THLRIFHGET S & 25T, INEDFHEETIE, Loy +MCHE LT o dfidt
X OMBEOMBAZALL . FBREFIEAETHICL-T SALEE B, NS XML T (Nb, V) C& LCHbi
WBEN LD, BT R VDT, L~ y+MCO B IGHIREE EREOBEEO R E LTRSS L9 ICRET 24
T it ol e Ehhbo —J7. W ;’éﬁ*ii&f?? hvA4 X - HIPEIZE D
- Fe-5Cr-5Mo-5W-2C-V ~)»%%1’E;me iz ﬁuzs;%t'-[fl Kk n ’hii&’)"Ci'r?kﬁﬂH
e B L - e
o j / ATHE 936 o4
2 1523} —F L—Y+MC ] 3.3 ﬁlthhh‘éﬁ“‘%xﬁw¥§i}c‘: HERIG
g Fig.6& 0, AEOCEAMMT 5 & 35 s o Mg
E 13 L>vamc ] LTWwWBDT, ZOREEHAET 5720, 2.48%C-531%
© taznt Sl e, | S L. ESHBICE VNG 10% T, EEB
S i s oo o SO VEORTR]| 1 LR DML &k OB T L 72,
0 2 4 6 8 10 12

V content (mass%)
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Fig.9 Solidification sequences of Fe-5.2% Cr-5.3%
Mo-4.7% W-5.3% V-2.48% C alloy
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Fig.10 The changes in alloying elements in residual

liquid during solidification of Fe-5.2% Cr-5.3%
Mo-4.7% W-5.3% V-2.48% C alloy

Table 2 Partition coefficients of alloying elements
to eutectic phases
¥ + MC eutectic
kv kce kMo kw
Y 026 052 022 032
MC 11.03 067 170 2.68
Yy+MC| 265 056 055 084

Y + M2C eutectic

kv kcr kMo kw
¥ 0.17 031 023 043
MC [|366 083 352 584
Y+MC| 1.59 052 157 263
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