5526 455 4
Volume 26 Number 4

TEERERFR

The Chinese Journal of Nonferrous Metals

2016 4F- 4
April 2016

XEHRS: 1004-0609(2016)-04-0732-07

Mg-Zn-Gd R 1853 AZ31 HEEE SR

R R It e

R, XRER, LIE, A

B, B

At K% MRRNES TRE2ER, JERT 100124)

@ F: Ll Mg-Zn-Gd MR EEHRM, AZ31 BRE SRR E S, R 2 AR AR T BB 5 HE
BB S ARE AR A A T XS S S FPRBEAT IR VR RERT T . SRR HATBIECA 250 IR,
A R R 5 G5 B 10%O5 7 BO IR AR SR A AT R 3050 5 AZ31 Bt e A A MBI R R K )
AT (R0 T i AT ARG s R BB W R B A KD AT 28 i S A AR T PR A1

KEEIR: Mg-Zn-Gd fEf; EabklL REPIERE; B

hESES: TG146.22 XERFRERD: A

BB SN BRI AR A AR, BRGS0
T R ok sz B E AR (R A R
BN S R R BRI, X AEAROCRE S bt
BRI T BB St RHEZ S LN . b T gt
B AT BEERE, AL B S s A ot R/
B 1= 0 2 AR B s R A T ARRT sad s n
SiC, 7 AT E O R EE A ALO, SR 4N
Tl BB S MR 5T B R AT 2 B G 11 B
BERE. QU ST T 43 N & Bl A f b &
ALOs¢ 5 7 55 WUk (Graphite particle, Grp) ik 7% # 5
AZ91 H /AR BE BRI R RS, RINFG 10 3%
(RIS T B A5 4 N A S 453 1) 772 T B 453 19 5 AR ik
P TEAREAT N, ALOse X BEE H AT RIF I A& B
P T H ORI M. LIM 25 5T R B, SiC i
KL AL AZ91 5B T B R 5 T 15%~30%.

A T R R . (BRI A IR T R AR
P RR U AR SR B A AU TR R AT & AR 1040
WFICIIIA S . SR A BE A S BE R L I e I I 5T H
AT HAE Mg-Zn-Y & &P a2, ot g st
I TT e, W TR A7 7 REAT b i 1 G R i 3
fiE, JEBEE Y S RN, Mg-Zn-Y & 40 BEHE 5
T BT i A3 R AR M, B M g . (1 H
AR, T SG M InuE G 5 B 5T A PRI R 2
PAPERERT I AR ARG . Nk, A SCUEE BT 7R %
T VA 2 AU 7 S i 1K) Mig-Zn-Gd 7 8 )

i, BLAZ31 BN ER, I 2 AR AR
TEHOR G AES 0 AZ31 BEAE AR, R B
PSR BE 6 X A AR AT R TR RE A, M
i IR I NG S5 A LR R B T E Y50

ARSI BT R D R ) AZ31 BES EA
Mg-Zn-Gd #E 5 PR A 4. o, AZ31 B s
FORES>50): Al K 3.03%-Zn 4 0.95%Mn 4 0.03%-
AR Mgo MU ZERY AZ31 BEE 4 LR Z 0,
500 pm Ze A (IR, WS RS WAL 1 Bz . Mg-Zn-Gd
AL P A S A R T K Mg-50%Gd £ 4Rl
ali Zn %M Zn 5 Gd it L 6:1 HATEC L 544, Tl
e HIME B (HE S T M : MgsZneGd) & 5 w5 1) Mg-Zn-Gd
)G 4, R R IR UE it b )& S DI e N S T 3
FHAPRS AT B8 P 5 R FH R L RS 1~
5 mm [/NER, FRIEATERES, [ 2 Fros o BRI IS Uk
P RS B

FIH 22 AR IR S AR 452 AR (RPW) il 46 #E i 38 i
AZ31 BEEESEMEL, UM T I R A — K
JEGEA— B, IRAE R R 2 T3k, BrRIT e
KARERK, B PRI RIS B I, A7
B SRS IR BRS04 .

HEE&WH: EXARRFREEEIIH(51101002); Abn i FEIRIAAE G 7RI % B H (311000543115002)

Wi HER: 2015-06-29; f&ITHHA: 2015-10-06

BIEEE: 20k, YR, 4 fif: 010-67392423; E-mail: lishubo@bjut.edu.cn



526 455 4 )

I, A Mg-Zn-Gd MESIGR AZ31 S SRR BRI IS BT fE 733

ARG A RPRME & I R A T2 R K
411 Mg-Zn-Gd #Ed M &R AZ31 WE 1%
ANF B ORGSR 2 IR IR PR AR T 1 4 il 46 H
EAEHR 35 mm RAE, SRJGHEIRAALE 100 t HFENLH
HHATH R, RN 275 °C, HIEHN 10:1,
PR it o ) 5 < 1R B 20 B0 03 0 2.5% 5% 10% 15%
H120%, [REWIEAILIRECH 250 K. A G SRR TT
8, VTS HO AR 0 S 4 - 4 43 il i 44 R RE
1o UFE 2. 3RFF 30 FE 4 FakkE 5.

FIH HITACHI-3400 24414 U BE 0T 52 A4 BHEAT
OIS s FEHR BE A S /E UMT—-2MT 1Y B i %
Pl e AT, PEEE RN B T B R R B A
FEBE AR MY, GCr15 Sl EkE:, HLEBN 4.0
mm, AT AR EE), EEEN 2.5 mm/s, B [H
20 min, ¥EATRIEEN 3 m, AT TN, 1.25
N. 1.5 N. 1.75 N, 2 N, FEEERARFE TN d 12
mmX7 mm. BEHUSERUG, DGO E ¥
PRBURRAEBEBITERE, 4 7 5T SEM )5 %
BB ST G 53 B

Bl1 AR G4 AZ31 TWE 1 SEM %
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load coefficients

JEBRINECN 0.25~0.22, RFF 4 AR B INECY
0.26~0.25. {EFAIEE 15 <5 -t R TS 5 DR B30t A i
IR R — IS P2 WFTCIA, Bf l id Bf
BRI ANANAZ FERE BER W E R BE ARV E BE MK, AT 2
JEERE LR o R AL T I MR AR, TS
A AR B M ARLNE R R, A REHR A BB 3
ZEANK, WFE 4 AR R DO 10 3 &

7 AR RS MBAERAT 1.5 N R EEB RS 1 SEM &

il (I A B BRAR. HAER AZ31 BaAtl, Ba
PRI EE SR DR B R, (EL P 2 15 A ) PR DA A
AR 2 I BRI B AN K, o] WL
)25 B AR NN BE A RO BRI B 47 e«

24 PEEEERHIESH

K7 iRl AZ31 A4 W 3 Sl 4 Z 64
BHERAT R 1.5 N 408 R EE 15 1) SEM 5. &
T TR, AZ31 BEA S BRI AR,
FIEYURAD, ImAUES PGS )E, MEHAE R
R, #IEGUREE ARSI N, FEE A 15%
G P ] A e a (LI 7(c)), AR A Rl AR
WHUHE S, K& TR s R R, AZ31 B
HERMABER NS, B H ] WR A AR
AU o AR A AR, BTN B AR e ) Ul UK
TEEER BRI FE T, Sk AZ31 Ba kBB,
HE ORI A G IR TN, Jkg9 T AZ31 SRR [R] AE
BEMPRL R T ) HoBe Aok, DRI, BB
RIURLAT PE L R o 7= 2 ) B D) 4 T 4 R A 2
BBV, TR () BB S F

Kl 8 Fras AR B G AZ31 G4
TRFE 3 MOt 4 LA PPRHEE B IE R R 10 1K = 4T3
SR 7 AP 8 RILLE H, AZ31 BEE SRR
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alloy; (b) Sample 3 composite; (c) Sample 4 composite; (d) Partial enlarged images of (c)
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Fig. 8 Three-dimensional morphologies of wear surface of
alloy/composite material under load of 1.5 N: (a) AZ31
magnesium alloy; (b) Sample 3 composite; (c) Sample 4
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Friction and wear properties of AZ31 based composites
reinforced with Mg-Zn-Gd icosahedral quasicrystal

LI Shu-bo, WU Hai-rong, WANG Zhao-hui, LIU Ke, DU Wen-bo

(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The Mg-Zn-Gd icosahedral quasicrystal master alloy particles was added into the AZ31 alloy by the repeated
plastic working (RPW) process in order to produce AZ31 based composite reinforced by the icosahedral phase. The
wear-resistance of the alloys and compositions under a lower load were investigated. The results show that the
distribution of reinforcement in the composite with 10% (mass fraction) quasi-crystal master alloy is significantly
uniform. The wear coefficient of the AZ31 alloy and composites decreases as the load increases. On the whole, the
addition of high-stable and high-hard icosahedral quasicrystal leads to obvious improvement of wear-resistance property.

Key words: Mg-Zn-Gd icosahedral quasicrystal; composite; repeated plastic working; wear
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