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Fig.1 Microstructures of AZ91 (a) and Mgo7Zn; Y (b) alloys
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Table 1 Mechanical properties of AZ91 and Mgy;Zn,Y; alloys
Ultimate Yield

T ture/ El tion/
Material emperature tensile strength/ onf/a ron
strength/MPa ~ MPa ’
AZ91 20 237.3 158.3 4.1
AZ91 150 162.4 123.8 15.1
AZ91 250 74.6 66.4 16.1
Mgo7Zn1Y> 20 165.4 132.2 5.0
Mgo7Zni Y, 150 149.3 106.7 5.7
Mgo7Zn Y> 250 133.5 92.8 8.7
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Fig.2 The variation of friction coefficient (a) and wear rate (b)

with load for Mgy7Zn Y, and AZ91 alloys
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Fig.3 SEM images of worn surfaces of Mgo7Zn,Y, alloy at
different loads: (a) 20 N, (b) 80 N, (c) 280 N,
and (d) 380 N
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Fig.4 SEM images of worn surfaces of AZ91 alloy at different
loads: (a) 20 N, (b) 80 N, (¢) 100 N, and (d) 240 N
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Fig.5 The variation of friction coefficient (a) and wear rate (b)

with speeds for Mgo7Zn; Y, and AZ91 alloys

ytid (»
A
ARG ARFERE TR AR B AR, 334 1T 7 7= 1 4
A AN R 19 2 S 2R KO 1 P B A . T A R
TR E Ty AR R . A XM R o
ouFvi,
Ak,

A To—RFER RIS (CEHD;s o —HEE LR
e, CMET RN IR BURS E R BE A AT 0=0.55 ,—AFf
MR s A,— R 12 Sl TR AR A
S,

ARSI AE VS R T BT A SR 2 PR .

TEPEE IR, B RIR AL B S T, R
1 JZ P ALURIPE g o SR8 X AL SURIPE fig (1) 5 i ] LAY
N 3B B 1) S B0 3L EE BT A v L
20 R BT A A P B AL 3D Ak
WEELL Lo P 6 o T B B AR T A Ak A 4E R AL T
L. B R 25 T IR 5 R A AR R R . X TR
BT, AE A i 2 I BT H A A A i X T
G A G T e A 4 I B UTE RE . AZ91 & 4 AR
JE DX T) %6 W (R 28 47 Y3 LR 20~160 N, MgosZn, Y, &4
Xof N B ATV ) 20~240 N.o AZ91 & 4 1 - 2 54k A
& Mg Al A, 5 5%, R T R i S KA Rk,
FENE T INFAE] 200 CHF, Mg Al AH AR EE 50
50% ~60%""1, Tk LAk A . Rk, AZ91 &4
R 80 N 5 BRI 2RI TH s 1l MgorZn Y,
BT Y Zn 7F MgorZn, Y, 4 T 4 s T4k &
Y Mgi,YZn, Mg,YZn HA KIS, J+ HoAmfe
o gk, T HA R AR E ML (R D, BEE E
TN 2%« FEHT H AR AR P 2R A iR BE X I, B
{ERGEIE B FHE 41 AZ91 A 4 T Mgy,Al,
AR AR, R, A, s/ k. M
MgorZn, Y, & 4T e & AL &9 Mg, YZn B4
A R, AR TR g AL, AR F AR R
Kk, 76 280 N [#ar &, BHEEE M m. 7
P AL DL by AZO91 B 4 A0 L FEE IX TE)56F B 1) 247 S
Fl & 200~240 N, Mgy Zn, Y, & 4 5 W 1 38 47 4
320~380 N.o PHFIA 4 BE 4R R 38 7= A Ak, DALtk %
P 2R

T, =T + (2)

F2 LR

Table 2 Properties of materials

Material Thermal conductivity/W-m'K™" Fraction of the heat
Steel 41 0.5
AZ91 72 0.5

Mgy7Zn,Y> 66 0.5
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Investigation of Friction and Wear Behavior of Mgy;Zn,Y, Alloy

Chen Chunmei, An Jian, Li Rongguang, Wang Baishu
(Key Laboratory of Automobile Materials, Ministry of Education, Jilin University, Changchun 130025, China)

Abstract: The mechanical properties at room and elevated temperature as well as the friction wear behavior under dry sliding condition for
as-cast Mgo7Zn, Y, alloy were investigated, and compared with that of AZ91 alloy. The results show that the yield strength of AZ91 alloy is
higher than that of Mgy;Zn;Y> alloy at room temperature, but Mgo;Zn, Y alloy exhibits better thermal stability at the evaluated temperature;
as the temperature is above 150 °C, the yield strength of AZ91 alloy decreases sharply, but that of Mge,Zn;Y alloy decreases a little. The
transition point from mild wear to severe wear for Mg¢;Zn;, Y, alloy obviously lags that of AZ91 alloy. In the same load range, the bulk
temperature rise of wear surface of the Mgy;Zn,Y, alloy is also lower than that of AZ91 alloy. The reason is that the intermetallic
compound Mg;2YZn in Mgy;Zn; Y alloy possesses better thermal stability than Mg;;Al;; phase in AZ91 alloy.
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