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MICROSTRUCTURE AND MECHANICAL PROPERTIES OF Y:20s

MODIFIED-AI:0: PARTICLE / 6061AI COMPOSITES

Y U Zhigiang, WU Gaohui, JIANG Longtao, CHEN Jianfeng
( School of Materials Science and Engineering, Harbin, Institute of Technology, Harbin 150001, China)

Abstract: T he liquid encapsulated approach was used in rare-earth modification on the surface
of T-Al.Os micro powder in this paper. Then the aluminum matrix composite reinforced by the T-
Al20: particles that had been modified by Y:0s was fabricated using the squeeze-casting tech-
nigue. And the microstructure and tensile properties of the composites were analysed and stud-
ied. T he result showed that T-A1:Oz: micro powders modified by Y:0s were distributed uniformly
in the aluminum liquid. T he interfacial wettability was improved. The microstructure of the com-
posites was more even. The TEM observation showed that the T-Al-Os powders were encapsulated
homogeneously. EDAX analysis indicated that the powder surfaces included high content of Y
and Al elements. And the diffraction peak of Y:0s was also found in the X-ray diffraction spec-
trum graph. T he tensile testing indicated that the strengthening effect of the modified-Al2Os on
Al alloy was improved obviously and the tensile strength of composites was improved 29. 8 %, the
yield strength was increased 38.4 % and the elongation was ncreased 10.3 % . The SEM analysis
of the fracture indicated that the dimples of the modified-Al:Osr/ 6061Al composites were more
even and the material embodied good plastics.

Key words: T-Al:Os micropowder surface modification; aluminium metal matrix composites;
microstructure; mechanical properties; rare-earth

Al20s , ,

: 2002-07-08; :2002-10-22

: (59771014  50071019)
(1972-), ,
, E-mail: yuzhiqiang 2001@ yahoo. com. cn



: Y203 AlLOs» 6061Al 23
, Alz0:s T 0.1pm 0.3
Al20s pm,
) , 1
, A 203/ 6061AI
, o 30 % Al:0s Al
[7, 8]
’ Al20s , 10 / min
Al20s
, AlOs JEOL-200CX (TEM) :
200 kV; D/ max-3C X
(XRD)
TALOs Instron- 11&_36 :
Y205 0. 5 mm/ min
( )
: 2
2.1
2(a), 2(b) T-Al:Os
TEM 2(b) : T-Al20s
a-Al,0; powder
» Mixing ’ Stir dispersing ’ Serosity ’
Y (NO3); solution
Drying » Precursor » Sintering » ALOsp by Y205
1 T-AlO3
Fig.-1 Flow chart of the preparation of the surface modification of T-Al203 micropowder by rare earth
..... ’

(a) As-received Al,O; powder (b) Modified Al,O, powder

2 TAlOs TEM

Fig-2 TEM micrographs of the T-A .03 micro powder before and after surface modification
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Fig. 3 XRD pattern of the encapsulated T-A 1,03 micro powder
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(a) AlbO3/ 6061A1; (b) Modified-Al,03s/ 6061Al
5 Al,O3/ 6061A |
Fig. 5 Microstructure of the Al,O3/ 6061A 1

composites before and after surface modification
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1 Al:O%/6061Al

Table 1 Tensile properties of Al,Osr/ Al composites (as cast) at room temperature

) Particle Volume Ultimate Yield Elongation
Composite . ]
diameter/ pm fraction/ % strength e,/ M Pa strength eq.2/ MPa W %
Al2,03/6061Al 0.1 0.3 30 352.5 155.9 1.07
M odified-A 1,03/ 6061A1 0.1 0.3 30 457.7 215.7 1.18
Full scale = 43CPS Cursor: 15.1275 keV
Spectrum 70
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Fig. 7 EDAX spectrum graph of Al,03 surface in the composite
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(a) As-received Al,0,/6061Al (b) Modified Al,0,/6061Al
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Fig. 8 Tensile fracture surface of the A1,03/ 6061Al composites
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