548 % 1M /I S Vol.48  No. 1
20204 1 H %/ 108—114 71 Journal of Materials Engineering Jan. 2020  pp. 108—114
AN AN R 15

AZ91 & AZ791-Y & E & TE#E
ab
4 BE BRI XTEE
Comparison on the rolling-sliding dry friction
property of AZ91 and AZ91-Y alloy
BEEE BN

(KEI TR MRERR S TR LT KiE 116024)

LI Chun-hua, WANG Han,HAO Hai

(School of Materials Science and Engineering,Dalian University
of Technology,Dalian 116024, Liaoning,China)

WE: N THRIC AL Ba e & TIEEAT N LRV K 45 #9209 FE &1 7648 R 2 (100,200,300 N), JF & AZ91
B Y A 100 (B RO B &R & TR . R OM.XRD. SEM 45 L4 5 4 1 B 45UE 52 73 B 45 P12
S LRI T 1) BT WA B2 A A 0 R 45 DR R 2 /s s ALY B SSORORE AT 240 A o 55 1 AR B
T2 DL @ AZOL-Y & @i . 100,300 N ¥k [ 28 T » AZ91-Y & 4G 2 5 AL 23 531 Sy B b JB5 45 40 5
B 5 RAR CAZOD) — B LI A3 IR T 21 7001 5. 9%,

R AZOL; B A7 TR JEORLE B 5 % B I Bt

doi: 10. 11868/j. issn. 1001-4381. 2018. 001159

FESES: TGl46.2 XHERFRIRAD : A XEHE: 1001-4381(2020)01-0108-07

Abstract: The rolling-sliding dry friction properties of AZ91 and AZ91-Y (1.0%Y) (mass fraction)
were studied with 45 steel as friction pair. The experiment was carried out under different normal
loads (100, 200, 300 N), respectively. The worn surfaces of AZ91 and AZ91-Y samples were
investigated by energy dispersive spectrometer (EDS) ,scanning electron microscopy (SEM) and X-ray
diffraction (XRD) so as to analyze wear mechanism. The results indicate that the wear rates of AZ91
and AZ91-Y samples boost linearly but the friction coefficients are decreased gradually with the
increase of normal loads. Al,Y particles can refine grains, weaken the tendency of interface cracking
to improve the wear resistance. Hence, the wear rates of AZ91-Y are decreased by 21.7% and 5. 9%
compared with AZ91 alloy when normal loads are 100, 300 N, respectively. Meanwhile, the main wear
mechanisms of AZ91-Y alloy are abrasive wear and delamination wear, which is the same with AZ91
alloy.
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Table 1 Chemical compositions of different

samples(mass fraction/ %)

Sample Al Zn Mn Y Mg
AZ91 9.1867 0. 8956 0.2833 — Bal
AZ91-Y  9.2409 0.7935 0.2528 0.9783 Bal
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Fig. 1 XRD patterns of AZ91-Y as-cast alloy
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Fig. 2 Al Y particles phase of AZ91-Y sample
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Fig. 3 Diagram of experimental results of AZ91 and AZ91-Y samples

(a) wear rate; (b)tensile property; (¢) AZ91 friction coefficient; (d) AZ91-Y friction coefficient
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Fig. 4 Stress distribution schematic diagram of friction sample surface
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Table 2 Material parameters of samples

Poisson’s ratio
0. 269
0. 350

Material Elasticity modulus/GPa
1045 210
AZ91 45

R3 AV HAEBZIELERICE
Table 3 Summary of results of AZ91 sample

calculated according to hertz theory

Normal load/N A/pm Yield load/N
100 55 86
200 78 121
300 96 150
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Fig. 6 SEM images of wear samples under different loads
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Table 4 EDS results of different points(mass fraction/ %)

Point C O Mg Al Fe Zn
A 49.58 29. 28 16.72 1.62 2.03 0.77
B 28. 87 27.74 8.90 0. 83 33.67 -
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