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Abstract: The coincidence Doppler broadening spectra and positron lifetime were measured in single crystals of Al, Zn,
as-cast ZngyAlyg, and cold-rolled Al, Zn, ZngAlyy. The results show that there is a peak at about 17.4 X 1072 m,C in the
ratio curves of the single crystal of Zn and the as-cast ZngyAlyy alloy, and it is due to the contribution of positron
annihilation with 3d electrons of Zn atoms. The bonding nature in a ZngyAlyy alloy is metallic when Zn and Al atoms
combine to form the alloy. The ratio curve of cold-rolled Al is obviously lower than that of the single crystal Al, and the
ratio curve of cold-rolled ZngAly is slightly lower than that of the as-cast ZngAly, while the ratio curve of cold-rolled Zn
is almost super-imposed with that of the single crystal Zn. The microdefects in Al, Zn and ZngAly, are introduced after
these samples are cold-rolled, which gives rise to the increase of positron lifetime. The magnitude of lifetime of
cold-rolled Al is the largest, that of the cold-rolled ZngyAlyg is the second and that of the cold-rolled Zn is the smallest.

Key words: ZngyAlyg alloy; 3d electrons; microdefects; positron annihilation

Prn et M RETERM R, BTSRRI T it Uik o HIARRR AR 040 & < ol BR 15 < AT IR o
RATEA SN TR REEE 2 a2 &6 T2 Iligsddi. Bl SFaSE L ORR) 2N

BEEWA: HEKAKRFEIESEBIH(10764001); )74 [ ARRl 54 % Bhii B (H:RHE] 0832003)
Ig¥5 BHA: 2009-03-25; &iT HEA: 2009-05-26
BIEEE: BWEA, JHfi; ik 13907758713; E-mail: ylch248@sina.com



1576 PR R AR

2009 49 A

5 NiAl &g MGV R A ARIENEEAN ], #E4
Ba— A PRI R g, L
ZIngoAly M E SR RL . MR BTl
R AP AHEA AR Zn-Al & 4RI A Er
J1EPERE O LTI AN L T il o

H 4TI 3d WL FITHOM Bk B 2 DUE Zn-Al B4 )
EPEREMRZ RN 2 . ATERHBR T T &4
R HL TS5, BE T BRI AR A8 5 T R TR ) 5 &R
{HL v R Z RN 380 L 5 2 K SE BT

1B PR R R (GF i Al Doppler J& %5 i) nf 45
DU A o () R TR A AR F PG e TE T i il BE SR 1L
IEH BT T EAL 3 R R, T B A
() 5 0 T R R o I L 3 08 i B £ Ah 1 P 12
i, IEHTFRIAEMBEKST, 1 d 7 %S Doppler
JEE 5 i ] B A — 4 0E — G H O 1) B A A
RETR rAEsk, AU R o AR S R A I
HL T R 22 I D R TR, K 8 BRI 22 3 ) e
TREAE, Wk mAARRZ T 10°, Mgk
(1 e R 0 TR U 7 P 2 RS IS R 1%
FORX G 3d ML A AR AR R BBUR, TSI
ST B LA R EEAE R R IER B
WFIE ZngoAlsg IO B BT 3d L 5~4T 4 A BT PILR#
Zn-Al G AR ) R RE .

ARICAEF M Zn it Al 5. ZngAl B4 LA
LR Zn Al ZngoAly AT & IEHL T AR ST 2 1%
B e vtk M A A i, Jak oy TR X LR s Y 3d
HL AR B AR R, AR JZ IR R 48 7 A B Al i 5
T PEREI R R .

1 SLI§

11 #Hmb&E

FHAL1E 4 99.99%11 4@ Zn FIZHJE A 99.97%114:
J& Al $% 60%Zn F1 40%A1(BE SR 3 K0 AL 27 e L fic 761
B ZngoAly B4z, F%EGSE YT W ER . BRA
PG T 550 C BEFREASHN 12 mm, KEEZH 120
mm <5 JE A . [N T8 Siv ALRT Zn FE
MR EEFHAEE EDTH M A EAR20°0 10 mm,
JEEER 1 mm B . O RE i B3R 1 BT IR
JE BT EZP PR ORRACT 1X107* PayfEAN Al 5
W ZngoAly 475 300 °C, 4 Si #EALAE 1000 °C, 4f
AL FI Zn FEMAE 500 'C) FiEBK 2h.

BEJEEE N 2 mm K] ZngoAly A4 4 ALK Zn 4

J& Ve FLRE B A 0.7 mm (K3, R HN 65%.

12 EBRFELHEMmENE
BRI E =R (25 C) FibT. IEHTH
i K ORTEC 2 &) PR~ A7 A i A & . DL
Kapton 544 *Na IEHL TR R 3.7X10°
Bq.o FPR AR A (R St X AN IR IR B R it~
il VA LS, BRI R T 100,

1.3 IEEFERIES Doppler Biitil£

I L7 AN 22N TS A ] AR S Bk )
B R, EE WA R KL 51
keV [y 1o AT E S P A N gl
pL, IXEFEADETAEXF 511 keV ;=4 Doppler fig
(511+AE). IR B)E pL 5 Doppler BER AE (1)
KFEN AE=cpy/2, o ¢ A B AL R

1F HL TR 4R S Doppler i 55 i SR XU 2l 4R
K——ZZHO A G RE N . R AR & WA
(1) Doppler J& T 1% (111G fie i 1 5 e i 1) AS JEC AR ARAIG
LRI R AR 2 LR T 10700, 2R 1 A EIRAIR
A FI T G2 TR SR ICIE W7 5 3l L IR A
T

AICAEBDME T Si Bdh. Zn AL AL B8
ZngoAlyy 4 LA KA HL Zn. Al ZngAly I & IEHL T
VAR 22 ) R 1 A0 T i 1

2 HEREHE

21 ZngAlpy EEFHI 3d BF

DAL 1E HL 15 v sl e A O FEL T 38 17 75 RS 1) 22 355 )
JiE GERE TR ZE /N o O T DX A (] e B vl 2 ) (1)
79, PLAR iR K Hubh Si Doppler Ji& B i v (4 —1i
WHUWERZ2, KL ERE ST Doppler J& 5835 FAHRN.
WS Z AL, SRR S R R

TEAERIWG 1T, SEXRE4% Jif Doppler J& 5 i ik
1T 9 ROGHT, HHERERVEHEM 511 2 530 keV (pL O
] 74.3 X107 moc) [FIELIHAIA—2] 10° 5152
MR 1 Fromo R IR AR AR o T —f - 0
BTGB &= pu (A4 107 moe, mo b Hi T IR I
B, ¢ AGTEE T AR R L) o

DL, SiAZEPTE RIS Zoy FLih Al 1%
A ZngAly HEM RG> ACR Zo(FPdh) AT
A ZngoAlso(35 ) LI 1(a)); 11 LA S Si 22 itk
HIHRE Zny 5L Zn. B8 ZngAlo &4 LI



19455 9 W

MR, 5. Zn-40A1 A4 h oW B RN 3d HL T fR IE HL T IE v 1577

IngAly &4 B AL FIELE Al TRTS 45092 K
Zn(ﬁﬁ%)\ Zn(‘/ﬁ\i‘FL)\ Zn60A140(%2?7§)\ Zn60A14(‘//%fFL)\
ALCA AT ALAEL)(ILE 1(b)).

— Zn (single crystal)
------- ZngyAly, (as-cast)
--- Al (single crystal)

| o— CZngAly,

Ratio of Si
L]

0 10 20 30 40
/(107 mge)

Tt & — 7n (cold-rolled)

o — ZngyAly, (cold-rolled)

v— Al (cold-rolled

6 (cold-rolle )—Zn (single crystal)
= ZNgpAlyg (as-cast)

5| , ) ———AI (single crystal)

Ratio of Si

P10 mye)
1 BLRGE Si S5 Bt R i i) i

Fig.1 Ratio curves of samples by using Si as reference sample
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Table 1 Parameters of positron lifetime spectra of samples

tested
Sample alps  wlps W%  L/%  z./ps
Single crystal Zn ~ 148+1  — 100.0 - 148.00
Cold-rolled Zn 146 £1 341+17 869 13.1 171.55
Single crystal Al 165¢1  — 100.0 - 165.00

Cold-rolled Al 1601 267+7 30.8 69.2 245.56
As-cast ZngAlyy 13443 2805 58.0 420 195.32
Cold-rolled ZngAlyy 14145 297+7 414 58.6 232.42
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