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Abstract: The microstructures and constituent phases of the Alsg g Cusg gFes, 5Siy. 1 alloy, water quenched after retaining
2.5 h at 973 K, were examined by means of optical metallography , scanning electron microscopy, transmission electron
microscopy and X-ray diffraction analyses. The investigation reveals that the constituent phases of the Alsg §Cusq ¢Fes. s
Sij. 1 alloy are the I phase, ¢ phase, T AlCu) phase and 0( Al,Cu) phase. A thermodynamic model and the calculation
method of the change of Gibbs free energy during the primary solidification for the icosahedral quasicrystal phase and its
approximant crystal phase are proposed. The thermodynamic analyses show that the icosahedral quasicrystal phase solidi-
fies as a primary stable phase when temperature is higher than 938 K. Below 938 K, its approximant crystal phase e
merges.

Key words: thermodynamic analyses; solidification structure; primary quasicrystal phase; gibbs free energy

1987 4F, Tsai 2RI T FaE 1 AlesCusFern Faudot #2 4% Legender 205 R Il R EE Y AR
TR SR AR (R SCRRAE A T AH) . Bk, BT 3R CuFe = JCAHE, &€ M T &8 40 &Y .
135 2 AR RO B AR () AR CurFe ‘/ﬁéaa, e EXANEE T, #dms (AFCurFe B4, BERLEL)

FHRAY L X I AFCurFe —JCAHRE  &EREIEFESE A1T7(62.4, 24.4, 13.2) —(65.0, 23.0, 12.0) -
BRI Hhs2 (61.0, 28.4, 10.6) (TGN . Bancel  [IRF5TE
© HEETH: JArE AR Ih Be ARl B A SE 6 = TR % B IR H (9926) WeFe H 33 2003 — 05 = 20; &1 H#: 2003 - 09~ 01

YEZ i BARIL(19627), FI#EEE, WHEwrRd.
WIRVES: BRI, BEI#EFZ; Hif: 0371 ~3887506; E-mail: dszhao@ zzu. edu. cn



F1aEHE2 M

BRI, &5 AFCur Fe FA0A 1 B BE R L FR A0 2220 4 © 163 ¢

Hl: AFCuFe #HE fib ()48 € T % 3o Ak 7 20 R Al e i
&, BT Aler, 3Cuns. oFern st dl 1 A2
FOER, R LR B BE R B R T LA E 4
bt H B R R RRAR, e AR 1 R o Y L D
i B AL 2 920 K, ARIE T (M RIE, Ale.s
Cuns g Fern gtfEdn T AHREAE 28 A A4 AH (7 s B 3 4R
H R #H) .

H AR B AR AR A B i) DR 35 ¥25 EL ol 4% H
FHIIZ & AFCurFe A, HME LSRR 2R R
SPRHESS T AR  ASUEFE I T AFCuFe 642
) ARV i B ot R Iy 2 A, IR AR SEEE )
BRRSTH) AFCuFe #E S T AH S G 32 AR B2 4K .

P
1 =5

R Gayle 5121 [RHRE 3E BUS 207 T-UE & 1 A
WAHT (W 1) A S, T AR e A
ME (OM), X HF & A74F (XRD), Z#H 4
(DTA), HH#iHETFEM (SEM) FEH B 7 2
(TEM) 275,

6

x(Fe)/%

50

x(Cu)/%

Bl 1 AFCurFe = J0AH B ) AR L&
(AT AT k) B )
Fig.1 Liquid surface projection for
AFCuFe system
(1 sepresents Sosahedeal qussieryetsl fhase)
Reactions correspond to p1(1 153 K ): L+ M B—1I,

Uy 1008K): L+ A>T+ O
Us( 968 K ): L+ I ~>B+ o

Ug: L+ €-B+ T, Uy(868K): L+ B- oy 7|
Ei( 838K): L1+ 6+ @

o

B TAAEAR (> 99.5%) < 5 (> 99.5%) . T
2P (> 99.99% ) K imaitE(> 99.99%), %A 4k

3 Alsg gCusg. gFes. sSiy. 1 ( &1L Ak 2253 M1 J5 1) SE B B
), RABETEMPEG IR THE BEE
HLBHA IR AE 973 K B4R, fRUE 2.5 h, &
JEK R ZR AR S . BEE NN 30 mm x 40
mm X 70 mm, @EHHERL N 40 K/s.

AR X AT 54 K A Philips PW 1700 X 5 £&
RIS, $R5A Cu Ky, TAEHER 40 kV, TAEH
WA 40 mA, FMEEER 2°/ min, FFHIEHEI(20) K
15°~ 100° . il %A ARAE, SR A BRE A B3 Py Bt
BR, BRI RSEA 50~ 70 Bm .

Hiti T B (SEM) W&, X & & e il
(EDXS) A5 #H B 147 5 ( EBSD) 23 #fr, ¥ H JE-
OL JSA-8800R Y Hi T #REF LA K LI & SR W 5T
MBEIELERH] - FF R ) EBSD B4 . SEM iRFELAHL
PR BB R Pt . Z# #HT(DTA) R PerkinElmer
) DTA7 43 #14X .

EX B FA7 4 ( SAED) 23 #ir Al 2 4 OXFORD
ISIS EDXS [t 44 ] JEM-2000FX % 5t B 7 ' 1ok 45
(TEM) . TEM PR H AU 2 27 50 Bm, 1
Ji SR F AR 22 XU el (PR ARV R IR S PR, $% 10 2
ELBIEC ) , 5 2R F B 198 .

2 SEIGZER

Kl 2 fr s R BUIR G 4 Alss. sCuse. oFes. sSip. 1 R
f) SEM HHUNHET&,, B 2(b)H 1, 2, ., K
EDXS 3t . B i &R 5 TR 1, fik 1
AL SRR 22 0T X I8, WA RAES 1
H, B 2(a) TARId A BIXIE, A&l 2(b) TR 1

»»»»»

K 3(a) A 2(b) FARIE 1 BIAHE) EBSD EIFE,
B 3(b) A H% v i 1 AR RS BB 5 EBSD
FE(EM A2, A3 FAS 4y BIFEHER T AHA 4,
ZWENR LRGN, AR .

K 4(a) I 2(b) AR 2 FIFH K EBSD EIFE,
K 4(b) Jyi% B2 S5 ABRL (B AH) BERLTT S EBSD
BIRE (B [ 101] W[ 111] FI[ 112] & B2 450 17
B, THETEBIE. K 4(a) PR E T HESR T A
B IREH(A2), ZIREH(A3) T HIRHE(AS), X



- 164 ¢ E A SR E IR 2004 2 H

200 um §

Kl 2 Alsg 3Cuse 6Fes sSip (% 5E R SEM 5 HUN LT
Fig. 2 SEM back-scattered images of Alsg gCuss. cFe3 5Si1. 1 ingot
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Fig. 3 Experimental EBSD patterns taken from area 1 in Fig. 2(b) (a) and
simulated EBSD patterns according to IQ C structure (b)

El4 E 2(b) Fdrid 2 (AHE) EBSD B (a) Ki% B2 4 EEHLE) EBSD B (b)

Fig.4 Experimental EBSD patterns taken from area 2 in Fig. 2b (a) and
simulated EBSD patterns according to B2 structure (b)
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Fig. 5 Powder XRD pattern of cast Alsg gCuss. cFes 55111 alloy

#1 B4 Alsg 3Cuse 6Fes sSiy & HH 3 53

Table 1 Average compositions for each phase in the Alsg sCuss. ¢Fes. 5Si1. 1( alloy molar fraction, %)

Spot in Fig. 2(b) Phases Al Cu Fe Si
1 I 61.89%0.24 25.61%0. 83 11.10%0. 62 1.40%0.23
2 @ 50. 57 £0. 32 45.39£0. 56 3.64%0. 64 0.41%0. 34
3 0 67. 00 0. 61 31. 10 0. 62 0.16£0. 08 1.75%£0. 32
4 n 51. 61 £0. 69 46.71%0.33 1.41%0.09 0.27£0.27
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Fig. 7 Driving force curves with temperature for

solidification of icosahedral quasicrystal phase
and its approximant crystal from melt
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