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Friction and wear characteristics of
rare earthr containing magnesium alloy
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(T echnology Center, Baoshan Iron and Steel Co., Ltd, Shanghai 201900, China)

Abstract: The influence of rare earth on the friction and wear characteristics of AZ91 and AM 60 magnesium alloys
was studied. The results show that the wear resistance properties of rare-earth magnesium alloys are better than
those of matrix alloy under the testing conditions. The antrwear behaviour of AZ91 alloy is much better than that of
AMG60 alloy. In dry sliding process, magnesium alloys undergo a transition from mild wear to severe wear. The
addition of rare earths refines the structure of alloys, improves the comprehensive behaviors of magnesium alloys,

increases the stability of oxidation films on worn surfaces, enhances the loading ability of rare-earth magnesium al-

loys, and delays the transition from mild wear to severe wear effectively.

Key words: AZ91; AMG60; rare earth; magnesium alloy; friction and wear

M T A MEBLS BRI, BRI S T R
A — AN B AT U R R T 1) . B A
Harschs WP EENSES MR, A%
/N, PR RN LG S, BHEPE  DIE i TPk A%
EME R, Rk, BOREZWES S WmE
FFEZE BWWAHLR T t™ | o, B35
N E AZ91 Fl AM60 8654, AR EN
FF I 90% ' . BAE, X464 4 FIA 57 A8 E AN Wy
R, (HE A LB BT N BRI D . B
TAEVF 2 TN H 2 A En) @, BRHE
—/NRMING, HEERPHE LRI %

© Ui BHEA: 2005-11-04; {&iT HH3: 2006~ 04 - 03

BIEE: FBKTE; Wil 021-26649114; E-mail: (qj@ baosteel. com

fE . JEAh, BEHth e PRI A 2N B, IR R TS 4
B, Wi B0 L A . BRH AT AN
et <o hE I 3 D e 7 Ay 8 55 7K 52 ™ B IR 40 1) 37
&, HAESRG RSN T, BREH %k
BRI RN A ) 55, E2 278
g, MBI RBIRET, FlERE Sk
WoE s, Bt 2 mEMNHERE . Bk, #T5ek
eI R IR L .

Wit RS ENTEESEILR, REEREE
FIVF 2P RE™ ™ o SR 3 7R LW S0 3 8k 5 <

AZ91 F1 AM60 JBEHREES5M: BE A 520 .



. 1220 ¢ o [ (0 4 i

2006 7 H

1 %

SR AZ91 T AM60 & 4 AE N k&4,
P+ DU B A N, m&HIEEES 4

Wi & mE (e E) 238 0.2% .« 0.4% .

0.6% .0.8% M 1.0% .

T TS S R EE B SII E MM~ 2000
TR o e v B BRI L SR A B B B 2R AT
WA T EA AN 6 mm, HEN 12 mm K44, 15
5 5CrNiMo & &4, LR FA d70 mm x 10
mm, fEN S5HR . SEI 40T BEEE, PRBEE
25 C, WEHEE 0. 628 m/s, #Hifaf 20~ 110N ., idAf
R 1000" 1) SiC mP 4P, RIMREE R, N
0.3 Bm, 7 BEYE B H o 25 FH P T O o R DR K
E n] DUE RS2 30 AL 1 B 3hic S H B 1 M 4 s 1S
. BT EBURR T E AR R, HIEER
0. 1 mg HOBAHT RIS, H JXA ~ 840 B HHiH
GO R TH BB TSR S s TS

2 HR5E

2.1 EHIHESHERALR

B 1A ST BEEE5ASHR T BEE8M
BMALR, HEEEN0.6% . NEF A LLE H,
AR TG, A5 2T B W44k, A2 15 5
@B, XA R EEER T AZ9]
ATAMG60 G4 M oM g HEAARFIVE & FEAHE ] 4>
A BAH(M g Ale) (Bl 1(a, ¢)) . /£ AM60 H
BT & EAK, BAW KR . AR )5, #
H T RRAR BT IR 42 8 R A ——ALn REs A1, 17 B
AHAR B k2D, 3R — O T AM60 & & o8 W B
(K’ 1(b, d)) .

2.2 BrHAaermitsSERE

K 2 5K 3 Fis B A A b 55 6 5 ih
2 . BT g, B T n, X et gE
KRB . fER M RE T T, FA X AM60 & 4
P oy 2, Xl g5 WA SR A L, X—
RS ECT R TR B AR > AR AR A R Y
[T V5 55 A, T L AM60 & & IO 5 B2 b AZ91 &
SREZ .

2.3 BiIRSErEEFREN
B 4 P s Sk LEG e AT L8 G E&m

JRE B DN B0 e B R AR i 2. i B T DUA

B1 SWtbgaeSAERm e EmaAsUEn
Fig. 1 Microstructures of magnesium alloys with or without rare earth
(a) —AZ91; (b) —AZ91+ 0.6% RE; (¢) —AM60; (d) —AM60+ 0.6% RE
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Fig. 2 Tensile properties of magnesium alloys
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Fig. 3 Hardness of magnesium alloys
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Fig. 4 Relations between friction

coefficient and load
(a) —AZ91 alloy; (b) —AMO60 alloy
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Fig.5 Relations between wear mass loss and load
(a) —AZ91 alloy; (b) —AMG60 alloy
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Fig. 6 Worn surface morphologies of magnesium alloys with or without RE
(a) —AZ91 (30 N); (b) —AZ91+ 0.6%RE (30 N); (¢) —AZ91 (90 N): (d) —AZ91+ 0.6%RE (90 N);
(d) —AM60 (30 N); (e) —AM60+ 0.6%RE (30 N); (f) —AM60 (90 N); (g) —AM60+ 0.6% RE (90 N)
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| Fig.7 Optical microstructures of worn surfaces
‘ of magnesium alloys with or without RE
(a)—AZ91 (50 N); (b)—AZ91+0.6%RE (50 N);
(0)—AZ9140. 6 %HRE (70 N) 5 (d)—AMS60 (50 N);
(e)—AM60+0. 6 % RE (50 N)
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Fig.8 SEM morphologies of cross sections of magnesium alloys at 90 N
(a)—AZ91; (b)—AZ914-0.6%RE; (c)—AM60; (d)—AM60+0.6%RE
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Fig. 9 Debris morphologies of magnesium alloys with or without rare earth (p= 50 N, t= 10 min)
(a) —AZ91; (b) —AZ91+ 0.6% RE; (¢) —AM60; (d) —AM60+ 0.6% RE
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