99 BT 1
Vol.9  Suppl. 1

TEERERFIR

The Chinese Journal of Nonferrous Metals

1999 £ 7 H
Jul. 1999

850 . ENESEESSAN
FNPE R MERERY 22N

ARG EiRE

WARKE RITE BiRe

J S

(TEAE b K 27 5 ] 5 AR K T sE 36 =, 76 %2 710072)

wm E

W T80 L BRSSO T R B S S e ALV R T e PERE RS, AT BB

REMA T SR METERE . 4R ERW, Brih oo e e B8m, 14 o Mg 2, 305 A% B i
MSEEWR . B HE S SICRX Zm27% AL 545 a A HG RN FI 2 Al TG K 20 . B L AR T [ i T AR AR
i, BESEREN, DAL IR R MgZn, AW CuZns LS, 04T T8 5. B & B AE 6% ~

60% JE [ A e AEES T REARMMER T M. BES ST KN IMARIK T Zr27% Al
L ETERE . Zm AL R & 0 (0 B Pk RE 2 A2 AP R I AZ AR N JIAE TR, F R F 18] FED Rt i 1 3

BLLL o AR R IR LA, AR e B AT

XEiE BEAS A4 MHEMR
hEESZES TGI13.1 TG113.22

LAVH A T 3 A

PEAL G e BAT RUF Iy 2 MR RE - Tief B ik
e DL e U A 1 B (il 33 A 7
ok Ae, TSR, F A B i A e EL
FoaeRAYEKAFE, RN, Z8e8
R RBREZD AR RS, &S
ZRREIE ik, L RAAIR T 389 0,
HAPFEBABIRNA

VRN ERIATRL, BREAT — € 9 BRI R
fobn Tk e 2 4, &N R A e v
Al AR, BEEEGE MR T
BT AT Y R A b, WY
HaetiRGm WML, EEIMAX
BE AR B AR AT BF AL, ()N 5 W] 4 e ARk 1R i s
PE LR kA L BRI, fERERE A b
TN B8 & A u s LB e vE e th A 5

Wi, AEBFFEANGE RN TR AR . A SCHEST T 48

W BRSSO E RS S A LM e 1
RE RS, 12X Pl gt 37 ke 4 2R BHLJE 1 B TR F) 5%

O HEFHRBZESHRINE 59671026
B, 5, 318, i, L

R, M P B 2k A < O B e PR e 4 A1 2 18
ANSLI K

S TA
1 IWH;

1.1 B&RMEIt

T 56 M 2EEE I A [R) 5T 4 B Al
O RN IE: SR ol NN S B ve vl ] SEW =X
e, A FRIZE HBH B T BB U B S A N 3
b4, TEURHERE B, InANE SRS | 8,
DIBFSCH B S AT e & e e tERe i 2
M
1.2 A&

JERFRIE ] 1% L f# Zn, AF50Cu 78] &
&, Tolbali Mg F1TME4E AL(99. 6%) . ¥ AE
3kW [ HBHY AT . & B BIE T G R
FAZE 250~ 260 CHI4&: @ AL G B, e
TR P I A SN IR E LL 1 60~ 80 C.

WA B 1998— 09— 17; BRIH#: 1998- 12- 12



~ J = A e E A R

1999 4 7 H

FRREA N EECH, 23 &7 28 8
P EVIBGE L e ke, 6l RS0 85 mm x
6mm X 3mm .
1.3 BEEEMEEEMIK

BEJE P e il e AVE 2k kAT, H
AR R BRI R — S [ €, 55— Im A4 I
WOk ME B HIRS), AT A HRSIE R
YRR B B ek, A AR U B
G B B AR S0 I ) e i 2 it 2 i sk ok, JUIRR
JethRe Q' AT R e

) A
0= Fin( ) (1)

X AL A SRR n NS+
1 AR 3R IEAE

2 SLIGLER

2.1 WEEEXNHAESHENEE MR

K1 505l J& Zr 14% Al, Zowr27% Al, Zor
50%A1 Fl Zr68% Al & &1 &AL ZR . n] I,
AT Zrr14% Al WA E 1(a), (e)) & H
VIR E R o FHANSE A2 Ak, OIS i N
ANHRINSE fh [R) IS AR AR, b, 360 O N 4
)& A R AT, R E RS a Al
I EDE B T 3Rtk E, WK 1(e) s . Zor
27%A1( FE 1(b)) Fl Zm-50% Al FIZH 2R (K 1

(c)) 4 IR 5 3 W) AR BB a ()

[l 28 L J) [ (1) B[ 4 (2K f8) LL A O3 An T i
G AR P AT 3L AL 2R (PR ) ALk . AR PR Zr AL
FIEL, fF 443 Cil a0 5 I B i) B [ ¥
PRAFE K, 275 C ¥l 3T S B 43 ik
hoa A B E A . B L) & Zr27% Al B4
P BEE TR ALZR, B b AR B 5 2L
dvE T R] L, AT O SR ) 2 IR 5,
JEFTEIBEZT A 0. 2~ 0. 3 Bm . 1fif Zr 68% Al ]
MR 1(d)) &AM A, CRAE—E BRI
WS . R, B —on A ek
BN, WA a2, LR AR H 2
Mk .

K 2 s 2 A A da & i NERER & B e vk

Resgia th 4 . I mT L, B S & s R T A,
PHIEEZE ™ BT, 98BS &N 35% & 50% I,
G4 BB e Bk 2l f e, EET BEIE E, BHJEME
FFEE T . 288 B B e (B B Ak, H H I 214
W, W ZA3S A 4a B e bk a4 = T IR 4
%, MR R, SR 6% ~ 60% U
I N I ERER —oe A & B e E Y s &

T Zr 27% Al fEBF R A R AP 4G
PR R Ar, NHAHXT A Z, A b T ) SR
SR ERHIL BT =W ERe ), HAEHEE
il BB RS I 2 DL Zr 27% Al & 4 Dl Ak
.
2.2 4 EEN Zr27% Al EEBEERERBH

BE Y 22

Zor27% Al EaH AN S S & TR
i, MEAHA LR EBBFNEN o AH 20 A K/
To R . b e n] [ Tk, (R
eSS AT AL &) . BTN 5 1% Mg
(1) Z-27% Al A 43047 X SR AT 550 b A RE
X T, S IER T MgZng 1
EW(E 3(a)) WS R, ] DL %
TEIEAR T, XA Al B A /E F . S
BREN, SRR RAAEY, AT a5
(E3(b)), MSEES, ZHEWHES . @
XS 2% W) Zr 27% Al & 43T X BHEAT
SN 3 B 0 R B G DX R 0 20 A BT A S )
CuZns Bl €41, B 4(a) « (b) 2B SEH . BEXT
Zr27% Al &4 e tEae it s th 2, & ml
W, REAE G A o g N, BHJE M Re kRS
TRE, YA RGN 4% B, 53EAAES S
b, BHJERES FIET 50%; /bERIEERI A 5
HabHERe ) T, HMEEE KT 0. 02% I,
FEEIEER S &, BHIEREIARANK .

3 Sttt

BELJE P fE 2 A4 81 BR LB IR 2)) /) — i i
73, R B 5 R AR T <8 e v i N 015
NRYER GRS, sk A s s SRR R 4 23
K.



FoEWT] 1

SRAGHIAE: 0 B A Rk A G AL UM JE P RE R S B

(a) Bl
Sl Y

g 1

Bl1 ZnAl &8 MAR
Fig.1 Microstructures of Zmr Al alloys
(a) —Zn-14% A1 (OM); (b) —Zir27%A1 (OM): (¢) —Zir 50% Al (OM) ;
(d) —Zir68% Al (OM); (e) —Zir 14% A1 (OM): (f) —Zr27% Al (SEM)
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Fig. 2 Influence of Al content on
damping capacity of ZmrAl alloy
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Fig. 4 Influence of Cu, Mg content on damping capacity of Zn-27% Al alloy
(a) —Cu; (b) —Mg
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Fig. 5 Schematic diagram of

interface viscous sliding
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EFFECT OF Al, Cu, Mg CONTENT ON MICROSTRUCTURE
AND DAMPING CAPACITY OF ZINC BASED ALLOY

Zhang Zhongming, Wang Jincheng, Xu Donghui, Song Guangsheng,
Yang Gencang and Zhou Y aohe
State Key Laboratory of Solidif ication Processing,
Northwestern Polytecnical University, Xi'an 710072, P. R. China

ABSTRACT The effect of Al, Cu, Mg content on microstructure and damping capacity of as-cast zinc based alloy was
studied. The damping properties were measured by the cantilever beam technique. Experimental results indicate that as
the content of Al increasing in Zir Al alloy, the content of primary d phase increases, while the content of eutectic decreas-
es gradually and finally disappears completely. T he addition of Cu, Mg to Zn-27% Al alloy has no effect on the distribution
and the volume fraction of primary a phase. Cu, Mg can solute in Zn-27% Al alloy, and form intermetallic compound par-
ticles M gZn; and CuZns, respectively, when their contents are high. When the Al content is in the range of 6% ~ 60% ,
the zincaluminum alloys have high damping capacity. However, Cu, Mg will reduce greatly the damping capacity of
Zinc based alloy. The phase interface slipping between a phase and N phase or the grain boundary viscous sliding may occur
when the material is under cyclic loading. Meanwhile, the elastic module of a phase and T phase are different, thus the
strain of a phase mismatches that of Tl phase, which leads to infinitesimal plastic deformation of a phases. Therefore, the
effective energy dissipation will be generated in the zincaluminum alloy.

Key words Zincbased alloy damping capacity alloying elements
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