FieH Fiy ¥ * B £ 2 #H Vol.16 No.1
2002 4 2 CHINESE JOURNAL OF MATERIALS RESEARCH February 2 0 0 2

WS &L Zr-AI-Ni-Cu-Ag FREESH
m{tiTA "

kA ke HER ITER O THRY O HEM
(PEMEREBRFRFLEHHER (HE) LTRE)

# E WHRTHIMAESLERS ZresAlrsNiwoCursAgio 8GR mTFEETBRYS
X, fiRE SRS SERINHHARNBRAASTRATRESS. ERIARHEREBA, HH_+E
HRERAR R ERES— MR EER A, T ZroCu M; S AMugxt Y RAESR
HWEMEGME ZraNi . ZraAls #9574

X8 HMAe4L Zr-Al-Ni-Cu-Ag 844 &k
#S%8 TB383 XHWHS  1005-3093(2002)01-0009-04

CRYSTALLIZATION OF MECHANICALLY ALLOYED
AMORPHOUS Zr-Al-Ni-Cu-Ag ALLOY

ZHANG Qingsheng** ZHANG Haifeng  QIU Keqiang WANG Aimin

DING Bingzhe HU Zhuangqi
(State Key Laboratory of RSA, Institute of Metal Research, The Chinese Academy of Sciences,
Shenyang 110016)

* Supported by national key foundation study and development item No. G2000067201.
Manuscript received Nov 24, 2000; in revised form Jun 14, 2001.

** To whom correspondence should be addressed, Tel:(024)23843531-55352,
E-mail:qszhang@imr.ac.cn

ABSTRACT The multicomponent Zr—Al-Ni-Cu-Ag amorphous alloy powders were obtained by me-
chanical alloying from the elemental constituents. The crystallization of mechanical alloyed amorphous
Zr-based alloy was studied by DSC, X-ray diffraction. After isothermally annealed at a temperature
in the supercooled liquid region, the icosahedral quasicrystal and some unknown phases precipitated
in the ZrgsAl7 sNijgCuz 5Ag10 amorphous alloys. After annealing at 713K, ZroCu phase precipitated.
After the samples were annealed at 758K, the Zr2Cu phase were found as a single precipitation phase.
The transformation of the amorphous alloy upon heating can be represented as follows: amorphous
phase—icosahedral phase+amorphase—+amorphous phase—ZraCu + ZraNi + ZraAls.
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A0SR P FETRE ¥4 WM (X S b T AR B b o — T A AR (%) 8 Zres Aly.sNijoCur.sAgio (R
FHE) ERSEEIMEMR. BITERK (HF 99.9%) IHHHARES, EHMARESHRPTHFIA Spex
BREYHTIMSSUHSERSEES. BRMKELY 15:1. B X FRTHBEFMORT. B
AR T, MG RE T g1 DSC W&, FHE#EEN 0.67 K/s. HERARLIES BRI (Perkin-
Elmer DSC 7) #3#f7. N THENMA &HLIERSERLTEHE, B—RRESMABAREMRE (B
KIBRE T,), RSAHPEER, FATFE XRD 247, PR RS EHEERN 1.67 K/s, (RIRIERE R R2
% 75 673 K 1§18 3600 s; 7 713 K {18 300 s; 7F 758 K {£iR 300 s; 7E 853 K {#i& 3600 s.
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G BL” g, RUPEFHEZHATERKEMRNER. BRE 11 h RN VRBYSRE
BURE (8 2a): ERRIRERSEWMR SBAIMRN; # 650 K 3] 710 K Z [A]% 3. T B RFE AL /Y R
MR, GHhkE&EBE DSC(® 2b) Mk, MIMA LSS RIEBMABIMMET SARNREE, XTHE
BHFENNGTEFRRER SRR, HK, mANRAEERTHEHEL: F—1 R LEa
BiRE; MEAAIERFEEME, ®A & IEHEERER.
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Fig.3 X-ray diffraction patterns of mechan- Fig.4 Kissinger plot obtained from DSC
ically alloyed ZrgsAl7.5NijoCuz.5Ag10 scans at different heating rate for the
amorphous alloy annealed at 673K crystallization of mechanically alloyed
for 3.6ks, 713K for 300s, 758K for ZrgsAl7.5NijoCuz,5Ag10 amorphous al-
300s and 853K for 7.2ks loy

H; 2) 78 T13 K 038, HUA SRS S a T S, 76 758 K {RiR 300 s ZJ5, #AdE
FEEA K ZroCu. 7E 853 K {Rif 3600 s 2 )5, EMREERERIMALN: ZryCu+ZraNi+ZroAls. 5
ZANBORERE T R A IR G R R ZroCu . ZroNi . ZroAls HIFEAE.

Inoue % 11 N BEEA Zr-AL-Ni-Cu &4 HEEVR M 1 AR, HENRRE FRE
B R IR M. BT Ag 5 Ni f1 Cu EAEMES S, BIETHATHMSE N, Nt
BEHLER A9 7 S M B B s e R AT XK, SRS — AN . FTLA ZresAlysNijoCur.sAgio
EREEHE— RN FRSHINE, TTE Ag [BEESHGIE. VRS SLHEERS
SRATHREGTRE, ERAEEREELTEAHEY #OREME 1415 Seidel!™ RAVRE &LE
5t Zr BAER S SRS N FREBS BE — M. Bt RS SLERSE ST —EHE
BARKAR. RERHSRERLTEFREREAERNY, BRAHERRTH&E, HENRHEE
KR RFRRD, NTMEERAR RS, RESAANIE. Fl, ERE%HHEKE X EEB3
BB ZroCu A, HSENKE &LERS S DSC AR THRES S, FIMERETRFHRA
—EREAMESRE, TILS BRSNS LELIE LHRENMAELERESNRESE Rk
FEIHT I 6],

i Kissinger AR In(r/T?) = —E./RT + A WLBE G 3 B FMRIER (1 AFHREE,
E. NRLHERHGEE, T VRAIRPAFERE, R MSE¥HR A HE%K). BEER4$
Kissinger BiZi#H% E./R 4, HlME SIS S &R LR MBIEE Y 237.78 kI /mol. 7 Saidal*?)
%% FHRE B & ST S W K M H0E RN 366kT/mol. HEEKTHRASLEREEME
MBERE. XFENEERAARHORGEERET ELSLR AR AFHHEBR TS &k
SESHRBEERIREE S
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IRGELREZT Zr BERSER—FTERNRZAHELT BHLRE, TFEHATS FBIER

BRPHBAAH SR, XBRHSXABHERMONTE, MEERENTA, 64 SERTS KR
KHERAREFHRESGE. 7 673 K HFiRIBRAE, VIRAELIERD ZresAlr sNiygCursAgio &M
AR I HES A — S AT A, 76 713 K 1 758 KBk, &fb#l ZroCu #H; 7 853 K iB kHY,
Skl ZroCu . ZroNi & ZraAls.
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