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ABSTRACT Formulae for the structural volume fraction of phases and the quantitative relationship
between the phase amounts obtained respectively by calculations in atomic fraction and in mass fraction
of elements are derived for multi—phase alloys. It is shown from the results that the structural volume
fraction of phases is a function of their amount and density. Although the discrepancy between the
structural volume fraction and the amount fraction of the phases investigated is minor, their data
sources are different in physical sense and might show their individual characteristics in a certain
condition.

KEY WORDS structural volume fraction of phase, phase amount, phase density, quantitative

relationship

B ML UM BEHEE S S RHAER
HRSE, BESSRENRS (BTFHHESURENE), 15
BATHF R A AT LA T RN A S A ], 5
i, ERIES RERA SN o A RASERE, HY
BRI HERSME B LY nEi B %) g
v HAGEF % (volume fraction of v’ phase) ; FHIK;
AT R A S MRS (KT SEREN ) 5
f Y HEEFHZ N o HEEESME 50 R sT—F
TR v HHARSHEEE SEM 5 TEM i
KRAT AR R BA SRR, REHTEREM
W52, S8R PR AR B R T B R SR A R R,

MR G — P B R BT R + MK LR

*UFERE B 0 2002-02-26, WEIEHHE R 0 2002-05-27
e« 0, %, 1976 £, HiE

¥, HAGESMHMAELERSBY SMRTHX, BE
FEMEEHRRBEERTEE. AT REEZEARS
FREBS SR F2 BT ERERMHETESBS
HERSBEM S EWIRE, A X@L—MW5 LRERS
B 2B M EF S %8 (structural volume fraction of
phases) fy5 8 AN, ATFHRAXFRERFSEMER
SEEBHHEESEZRXANPIRMRGE, Bt LR[S
RIBFRIEER TR, SEMNMES T LE

1 SRINERERA K

MAHERHRESSERRARHEP TENRE
SEOTLCRE ST S '] Wi, (B0 g/e, HEST
§ 1g A&PZMETE REY), THAHENEHERRN 5
MYANEEER U=HEE 0, SHASHERS
¥V, Ve M Vs, (B0 cm®/em®, HE%FHE 1 cm3
A E&FIZAT G EFRE) 5708


http://www.cqvip.com

13 X % ZHESABMEWERSREESEZEXRNNE 23

wy
P - S
W, W, W.
pis W2 Wa
P1 + P2 + P3

V1=

_ Wip2p3 (1)
Wip2ps + Waprp3 + Wap1p2

w,
P - S
W, W, W:
w1 w2 Wa
P1 + P2 + P3

V, =

_ Wap1p3
Wipaps + Wap1p3 + Wap102

(2)

Vs =1- (Vi +Va) (3)

A, Wi, Wo f1 Ws 45104 1, 2 M1 3 S E (&
A EENEEREMERE S BEBR B LEM
SAEBTREMREEE), p1,02 M p3 2AI M 1, 273
WEE (g/cm®). K LERXMET, BREETHE n FHE, Hf
HiWEE (HRESEEB) AW, HEEN pi,i=1,
2, -+ n; WAH ¢« EMEESE V BETR:

Vi=Wi[]ei/ 3 Wi ][] o (4)

=1 k=1
Jj# k#3
Af, =1,2,--n;7j=12,---mk=12,---n.
RIEEEWEERE L, TR OB (o) RRH:
L
at Ntcenw 2 (Xiom - Mm)/Na
pi = Wi—cell — M=1 (5)
* Vi—cell Vi—cell
MFILHREER:
L
at Niaicell ’ Z (Xi—M : MM)/NA
pi = Wi _ M=1 (6)
’ Vi—cell a3

A, W2t M Viocan, ABIAH © 09— SRR TS
ETLEMRETREZM (g) A—1RBHER (cm®); &
WA — A5 L Moo, Xiom A5
M FEERMEFIE (%) (M=1, 2, ---,L),Mm R
M HMITEWRETFER, N2 A1 —SHERA kR
FFE; ai MMM SRS (cm) 5 Na & Avogadro
B 2, TTUUEETE “EWERSEC BEMZE
Mo St aEESWEREREX, 5HR
MR TR E A RS S M B E A .

B ESEERSHESE CMSX-11BB 1
CMSX-41610 4], 4% FREBHIHFERITHAT v ¢
EMERSE V,y (SR GEEE OB R
v AN SR TEAL FRERE) SHAFERE58
ZHERE W, Ml F. (&R 510 R E S5
FFaEEHBY v HEE) #THE EERmE 1
k. AIER], EfERELEHa86E.

#® 1 CMSX-11BI3 f1 CMSX-4[8:10] &4 ' MaIsEHIk
B4V, MBiFEREBeEaR F, (HE
FHAYHEB) I W, (HRESEHEB)

Table 1 Structural volume fraction (V. ) and amounts of
' phase (F,s and W,/ are calculated by lever rule
in atomic-and mass—fraction, respectively) in su-
peralloys CMSX-11B and CMSX-4

AllOy Q'y’v %‘ V,YI s % F.YI s % W.YI y %
CMSX-11B 67 65.64 65.47 65.15
CMSX—4 6812 68.38 67.30 67.61

* Q. was indicated in the corresponding literature as
the “ volume fraction ” obtained by using lever rule,
among which the datum for CMSX~11B is 67%. This
value shows a deviation of less than 3% from the data

(Vy+, Fyr and W,s) calculated by the present paper
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