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Microstructures and wear properties of in situ composite
synthesized by direct melt reaction in Al Zr- O system
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Abstract: (AliZr+ A 03),/ A359 composites were fabricated by the direct melt reaction in A359-Zr( CO3) > sys-
tem. The influence of swell particle contents on the dry sliding wear properties of (AlzZr+ A1203),/ A359 compos-
ites were studied. The results show that A1203 and AlsZr particles between Zr( CO3) 2 and molten A359 alloy irrsitu
form. The wear mass loss of (AlzZr+ AL O3),/ A359 composites is less than that of A359 matrix alloy with the
increase of the load and sliding time, the wear mass loss of (AlzZr+ Al03),/ A359 composites further decreases
with increasing Al3Zr and Al O3 particles contents under the same condition. When the load is 98 N, the wear resis-
ting property of 12% (Alz Zr+ AL O3) ,/ A359(volume fraction) composites enhance 2.5 times than that of the matrix
A359 alloy. The SEM images of wear surface and subsurface for (AlzZr+ Al;03),/ A359 composites and the matrix
A359 alloy indicate that the tore crack occurs and connects to the subsurface on the wear surface of A359 alloy. The
wear mechanism of the matrix A359 alloy is stripped and adhesive wear, while the wear surface and subsurface of
(AlzZr+ AL O3),/ A359 composites are smooth and lubricity. The wear mechanism of (AlsZr+ AL O3),/ A359 com-

posites is abrasive wear.

Key words: (AlzZr+ AL Os3),/ A359 composite; swell particle; wear; wear resisting

@ RE&WH: HEWESSEEEITHE00170); YLAHAE A7 BB BB H ( BE2002039) ; L4 w35 541 m T B AR = A6 & JE ¥ B
T H (JH02-039)
Wk 5 #1: 2005~ 03~ 18; &1 HiA: 2005~ 08 ~ 24
Ve faifr: WWEE(1971 ), %, WLwFgE
WIS BEW, WL, B#%; Wik 0511~ 8791919; /£ E: 0511~ 8791919; E-mail: zhaoyt@ ujs. edu. cn



BISHEHE 128

TLAFFE, % ARZe O PRF RN & 05 AL G R B} 454 5 B 4 R

* 1987 -

TR AR AR A Y SN A B, A S N i AR
BRI R A ELRA RSH/N, FHE S TovE 4, i
EVELF B SRR A BT S S, AR A
BHFR R — AT E 7 [, PR o 4 8 IR
A EHPRMM Cs) H A % [a] F /N« SO0 45 44 34
AR T) « AME BEEE AR 50 51 A AT ()3 i
SeVE, H AR TR AT AR 2 N
Y SRR E AR, BRE AR
BT E ST, (R I 5 R AR ) JBURE 18 55 R
SEA MRS B S 0 B R0 I JBE T 5 ik B
PAE R SR se M A 2 B s, i fii4E 2
HEMELEAMR B sEEHERE .

TR S R 5L 5 A MR S BEBELATRE, DAL R
U PR B e B Y2 N A YR ZE TS JE AN s oo i
b ML R R B Y N R R A 1) ML
WIFE R R (SMERIRI ), WEaT AR S L
B IR T REIRE X EEAERNE B A
2) MEEHR 25 ( EBERI 28) . s i Joks Ry R 2 L ks
IR« ARFR 4 BB AR I OO 45 /) 251 7 s
LIS T SiCy/ ZA27 A MR R BE H ik A .
SERFW, BEE SiC SR, ARG S

BAR TR, BRIKEY 28 T 3 F ZL101-SiC, .

ALOy R EMEHEERAT A, 21 ZL101 &4/ 8
PR E AR R 3 MES . Logsdon 25
IRFFR I, E&MEBIRAMT, MR RE &M
B A 43 5 2 A A kLB S I I B M RE . EX)
T P9 AR O 1 SRR 5T A R B 4 M RE T AR
WD . RAEHE LR T TN B4 T 8 A
P B[] ) A [i) 38 5 A 7 B0 B 6 AR S 5 P R
RO, FEE AN R G A A R A MR B R T
KR TES( SEM ) 0 I BESALHIREAT T 4047 .

1 56

1.1 MEHH%

BRIk A359 &4, B4 N Si9.5% . Mg
0.5% .Cu0.2% Mn 0. 1% . Al &=, TIH
Zr(CO3) 45N 99. 2% . SEIHIKF Zr( COs) 2 JHA
HAEAR  FHR 2R 250 C, fR¥E 3 h, Foar LRk,
SRIGVAH) HIFEE . S0 R BRBE A8 A0 SR 23 v L BELA
AL, ARG THEL A 900 C, AP E RN [F & 1
Zr(COs) o ( BRI 5053 0k 3%, 6% F1 12%) ,
A359 5 Zr(COs) 2 JRAL R N AE % AlsZr F1 ALOs
WORL, [ 30 min J5, FREELE 720 CRIHEAE SR
i, IR EAME . AL AE JEOL-JXA-840A

HES FUIEE, 75 D/MAX-rC B! X 5§ Ze A7 % bk
AT RURLI Y 34T

T BE 7 S 56 AE [H 7 MM-200 79 48528 =X sz i L
AT, SERETE AL DI EIN RS 19,5 mm x
10 mm X 8 mm, XFEETHAN 19. 5 mm X 8 mm, B [H K
FGAHRD AR4T B . X BEAF 4 40Cr 4M( HRC40), R
PR d 40 mm x 10 mm, BE 8 DL AE BE 500 J5 1)
JFEZER T, FRERAH MA110 B+ 447 K°F,
FEFEH 0.1 mg . 7F JEOL-JXA-840A 4 s -
SRR . 4 T MBI 2 R, K4
i I 5 P B 4 RV R T7 1) (SPAT T 377 [8]) Y]
T Tl B S AH A, IR SR IR B R T 1) R 2
iz

2 ZiR50H

2.1 SEMERIME

B 1 FToR A I AR RE A 900 °C, [ B[] A 20
min, RNYIMANEN 15% (JiE 75 I, A359
Zr( COs) 2R I N AE I B A A EHEEE 2R . IR
RTINS R T EI 1 VA A N 2 S N B (T
%5,

K1 (ALZr+ ALO;),/A359 &K SEM #4
Fig.1 SEM images of
(AlsZr+ ALO3),/ A359 composites
(a) —Distribution of particles; (b) —Shape of particles
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Fig. 2 XRD pattern of composites
in AFZr(COs) 2 system
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Fig.3 SEM images of (AlzZr+ Al203),/ A359
(a) —6% (AliZr+ ALO3),/ A359;

(b) —12% (AlsZr+ Al,O3),/ A359
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Fig. 4 Relationship between wear mass loss
and sliding time for A359 alloy

and composites
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Fig. 5 Relationship between wear mass loss

and load of composites
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Fig. 6 SEM images of wear surface for A359
alloy and (AlLiZr+ AL Os),/ A359 composites
(a) —A359 alloy; (b) —6% (AliZr+ ALOs),/ A359;
(&) —12% (ALiZr+ Al03),/ A359
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Fig. 7 SEM images of wear subsurface of A359
alloy and (AlsZr+ AL O3),/ A359 composites
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