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Fig. 1

a: SEM image with prismatic shape; b: EDS results of alloy cast ingot with nominal composition about Al,, Co,,Nig. a:

Bar=5 pm; b: Bar=5 pm
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Fig.2 a: Primary stage of diffusion and b entirely diffusion backscattered electron images of

Al-Co-Ni quasicrystalline particles after heat treatment. a: Bar =10 pm; b: Bar=2 pm
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Fig. 3 SEM images of Al-Co-Ni particles after 700°C heat treatment with different holding time.
a;20 min, b:40 min, ¢:80 min, d:120 min. Bar=5 pm
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Fig.4 Elements change curves of these zones in Fig. 3.

YA 57 BT AR
2.2 EHEELE

5(a,b) j& Al-Co-Ni Ui UKL — YAl
) HRTEM {8, B ik fron o Jl 004 ¢ D51, 1] Sa
A1 LA o HRTEM A5 f) PS8 57 A2 46 (FFT) ]
VAU AU T 1T R ES ¢ BOFUT 2D A
o 181 5b & Al-Co-Ni E ff UKLV — U A =) & K
() HRTEM {8, PR 28 18 7 v AR e g P b B, 3
JR A e B S BR . AT LA o R R B I T
B B 7K A B o3 A 2, WIS BT ¢ Bl )
o A JE 0 D i, G HRTEM AR oK 26 Y
AR A JEE 4560 B A 2 E P A o Cu JEFHEA AL
Co-Ni Wi AIURL 5 , T BT 28 i 1 J&] 491 i 7 1
AT HIOE LA e A A it F) o S 301 94 22 i ) F 1) T L
THER I ¢ BT HE. 1B Se JE Kk AT ELY)
1Y Al-Co-Ni J5Ukr TEM B34, T ULASURE 2 25 X 3,
FAAERER AR o [ Sd XN I X BT 1 HRTEM
8RR DA 0 I B G 2 e IO 9, O H R
AR HCR B B AR Cu J57 5 T ) o 55

D ALIEI

K 6a 2y 700°C £ 20 min FEfR Cu 5 7 i BORE
RASERYZ AR TEM Bl% . B A
TZE AR OB BT TE DI BE 15 20 B 45 21, BE 3 h BR U
AR RURL Y IT 2R DL R HOIE A B Cu JEER A, b A7 5K
S e e ) D TR R R T AR A B P TR . T
il 2 TEM A ahad B b, 8 R B R 2 A AL,
Cono Nig AP AURE £9 H JE5 e s, 10 44t BOREAS B HAT
SR B T FE b A DA PR B A A IR B JE ol i A
— 2L, B 6b Dyl 6a Ff Ry R X A R
P, B e R 7R 700°C T SR Cu B 22 R4 HitsE
A Aly, Coy, Nig T E UL N T, Aly, Cogy Nig 2 AR AR,
OM, JOUE S AR Cu 558 18 R4 B9 ST, BIAE
700°C I}, L E 28 JC 1k PR I ALy, Coy Nig 7 ity 0RE
AISERENE . 18] 6b" iz P Fb S 48 05 AE DX I A T K [
L WRAEVE 2 K R/ N BORL , 3 T BEJE Al
J -3 AR S 2 o-Cu v Y 2 AR rp A AT 1 1)
Al-Cu AH 7T e 3 375 ) Hi B [ A WL 4% 20 1 T Uik it
FErp R Cu C 22 R &P BLIE A AL, Coy Nig 7
WURLN R, 72 700°C BRI ] ORI, FEAE AL 1Y
7RI e A ORE K 2B SR AT A
2.3 ZWHERITiIE

HY SRR ] FFER Cu F1 AL, Coyy Nig HE i T
KA A T R B . S5 T A Aly, Coy Nig 72 i
UKL A B AR 45 A S — 2 v o) 300 °F 1D U2 2 BT Ik
il R S0 PE B R T R R E A A
700°C I, G AfE i 45 # HB AN 23 2R AR, fH 2 TR
T00°C YT, Alyy Coyg Nig HHY AL JF - 2 A8 15 53
TR BT, JEA Cu Sk, gt 3 AL
ARG HIUZ Al Coy Nig i 2544 FF B2 e A2 B8
bR o

Al,, Coy Nig FHili 3 FEAEXS T Cu 518, BARTEF
Mt fe b, AL PR 3 3 8 2 i O, (H 2 A
A LIRS 07 B, ALy, Coy Nig F B I AT K HEAR
25 UL FHE NI, B0 Cu 55 AL, oy Niy 2 [ 3%
KRR Cu JF B P L SR, Thilk 2 700C 2
J5 AL JET S IR R, BE R OR B R 08 BT A AL
PN EIEARE S AL B R AL 1 — IR R L, fi
B AL R A, AL B 72 O Fr 2R E5 R By Al
(Co,Ni), s S iAAH . G 2b h 4 py-F47 Y SR
SRR, AL(Co, Ni) B LI, LI 1w A 5
EFE T AR JZ AT I o IR AL JL7- 2 ] 9 21 BE
a-Cu ZH, Al(Co,Ni) BIE R Cu J5 5 B9 HE
LT A



6 1] X W45 ALCoNi e ity 55 4 J i 18147 BICAIL A 3 509

K5 a: J5UGAY AL-Co-Ni i i UKL — UChi) HRTEM (S S L FET [ 5b . xRz X B R () HRTEM {5 K&
JEF S R R s o AT BRI AL-Co-Ni 0K TEM WI3748; d . 6f 1 XS 9 HRTEM %

a; Bar=5 nm; b: Bar=2 nm; c¢: Bar =50 nm; d; Bar =5 nm
Fig.5 aand b; HRTEM images of original Al-Co-Ni,uasicrystal and related FFT image; ¢ and d: BF and HRTEM

images of Al-Co-Ni particle on initial stage of diffusion. a: Bar =5 nm; b: Bar =2 nm; c¢: Bar =50 nm; d: Bar=5 nm

6 700°C PALFH S 1Y Al-Co-Ni #E fui5ik; TEM 14 K fEigEl . a: Bar =2 pm; b,b":Bar =200 nm,50 nm
Fig.6  TEM micrograph and EDS result of Al-Co-Ni, uasicrystalline particle which annealing at 700°C..
a: Bar=2 pm; b,b":Bar =200 nm,50 nm,
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Analysis of diffusion behavior between Al-Co-Ni
decagonal quasicrystal and Cu

LIU Gang'*, SONG Shu-peng'**, WANG Jin-zhao’ ,FAN Li-xia’, WU Run’
(1. Hubei Province Key Laboratory of Systems Science in Metallurgical Process ( Wuhan University of Science and Technology) ,
Wuhan Hubei 430081 ;2. College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology,
Wuhan Hubei 430081 ; 3. College of Materials Science and Engineering, Hubei University, Wuhan Hubei 430062 , China)

Abstract: Diffusion behavior between Al,, Co,, Nig quasicrystalline particles and Cu was investigated by powder metallurgy.
Experimental results showed that Cu atoms diffuse along two directions within quasi-crystal particles. After different heat treatment,
Al,, Co,yNiy decagonal quasicrystal transformed into lamellae of the Al( Co,Ni)  transitional crystal phase, and then decomposed into
Al-Co phase.

Keywords: decagonal quasicrystal; Al-Co-Ni; diffuse
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