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W B BTHSETRREFEN AlOs/Al XE KGR ERERY 25 mm . KEX 2 mm K5k, H#ilEd 620
C, 40 min RELEHAE RN 55% MU ELRERR MMM EERD 99%. MEBE Al,Os/Al SKESPHREHH
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ABSTRACT Al;03/Al nano-powders prepared by plasma evaporation method were compacted
at room temperature into disc—shape samples with a dimension of dia. 25 mmx2 mm. The samples
were sintered at 620 C for 40 min and then cold-rolled, a high relative density of 99% was achieved.
The results of tensile test on the Al;O3/Al nano—composite show a high yield strength of oo and a
high breaking strength of o},, which are 12-16 times and 56 times that of annealed coarse-grained
Al respectively. The microstructure and thermal stability of the composite were studied. The effects
of nanocrystalline matrix, the content of amorphous Al;O3, and cold deformation on the mechanical
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properties of the composite were discussed.
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11,1 #psain F4ipE R 99.85% MIEHE
g Al EREIRERRE, ABRHEASETFERERERES
AlLOs/Al kS A ¥HE. 4 BIMAKE S iEa R
70 pm TR Al ¥HEZE 100 t HEHLELL 1.42 GPa &
HREFRERR 25 mm, BEXN 2 mm FEK (LT
RN EREG). BWEMK Al B4 540—635 CHZERAL
¥ 40 min, FEAKER 1 pum HERAHEFIL, &
BEUBREK N 25 mm MR, fREERKR 10
mm, X 4 mm, EH 2 mm, tREXSIRLEER 4
mm. &SRB RES.

1.1.2 AR HAEEHERZS 620 C, 40 min
HALEE, EEALRES 1 mm, KHERZY 40 mm
RO FEXTEHAHG Al BRTRRNSARLE. Xt
HERRETARBREGRKALE, BERTERAEE
hrfwidee, HEKX 25 mm, FREEKY 10 mm, % 4
mm, E% 1 mm. 43 5I#& BP0k Al BRER Al A
FHAME Al 3 B LS.
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&, WA 1a, 2 771, FRERR, RNROAE—ER
BEZ 5 nm B3k ALOs i AT YRR XRD 4M47
M, HEA ALOs/Al KA &k Al Gk TH5
PRH 60 nm, SHEWELERE (78 nm) EF—F.
R ERIB b2 620 C, 2.5 h $#ubME, Shk
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Fig.1 TEM morphology (a) and particle size distribution
(b) obtaind from Fig.1a for as—prepared Al;O3/ Al
powders
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2 AlO3/ Al HEFRMRIHR
Fig.2 HREM image of Al203/Al particle
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Fig.3 Stress—strain (o—¢) plots for cold-rolled nano
Al303/Al composite (®), cold-rolled Al with
coarse grain (O) and as—cast coarse—grained Al
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Aly O3/ Al 0k E A APEHLIRFER R 7 — NAE (0
£) 4R, HEREAEBHETE IR (A 3), EUsnSH
HE 45° fy, ARAMYIKO (B 4a). SEM MEE
RN O 2EEAR, ARG BEENN (F 4b).

AL O3/Al kA S Z B MAERLE 1. A&
A0, HASREAKS Al A SE G R B B RS
FE 00.2 FIBTRNEREE o 4 BIMHLS AI® g 12—16 f5F0
5—6 4%, TEAHEK § K 7.7%, WAL BN Al(6=6.0%)
23R8 28%.

2.3 X{ERRELEERIL B

BB 1 AR, BRIk Al BEHKERRBRTE
100 nm KA, ¥ RFESKRER, HAO¥ET T 100
nm. FFRTE 570—620 CTiB X 4H 40 min 7, R
WOMAL IR R A, BRBBEANE, M5 AL &
BRSHE KR ZE TR B4R

F 4 BRABYYIN DR, EERMSRBTIRMNYE

4 Al Os/Al gk EEFRH MR O & SEM B0 4R

Fig.4 Macroscopic appearance (a) and SEM image of tensile fracture surfaces (b) for nano AloO3/Al composite
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B 1 AlLOs/Al X & HORMEE FPERE
Table 1 tensile properties of nano Al203/Al composite and coarse grain Al at room temperature
Sample Sintering condition Relative density, % 0.2, MPa b, MPa 8, %
Sintered nano—Al 540 C, 40 min 96.5 119 1.0
570 C, 40 min 96.6 199 1.2
600 T, 40 min 96.7 257 262 1.6
620 C, 40 min 97.4 244 257 4.0
635 C, 40 min 98.0 264 275 4.0
Cold-rolled sintered nano—Al 620 C, 40 min 99.0 250 284 7.7
As—cast coarse—grained Al Annealed 100 53 36.4
(this work) Cold-rolled Annealed 100 114 6.0
Coarse-grained Al l16) Annealed 100 15—20 40—50 50—T70

HAE. ENIERT, MEREEETENE, YUA%
ZEHBNGR 50 2 PIRLE T A AL R, RS
Rk —Fp o, X RN N RS kRT, AR 34T
ISR LA TR G 2 e A (L4532 5. #:F8 Hall-Petch
X% (FFRFATF 100 nm B SR FTREE A), 40kb8
MBRENERTHES M. £ AlLOs/Al 4kE4&
e, GRS MERSBOER T EEGAON, g
EXFEDE S SRR ER, BEGXHAR
BHAY, WIRBIERKNS. b, b TFREHET
AFRFLE, BRAFTHINR—(EELARSHE B
R, BORAREIREAGEA Hall-Petch R & B,
ERGKARERBENF S TR Y EITE. HEHKR
KRESRHMKER Cu, Pd, Ag #1 Au #5 6% 1
PR BB R RHE R T 3—5 1%,

2.4 Al,O3 p93REBAL

i Al Oz B EMHEREIER AlO3 AR
B, HEER. AESRAESHSE.

Al O3 HHBRE N 420 MPa, HATHENES ALLOs
FEARELE S TS Al F5RE. XF Al Eem
B, WEOAIER AlOs 9PKBE A B BREMRR
i RASESITERME AloOs/Al K E SHPRHYE
B (RESK) X 3.0%—3.2%, BIAfitES AlOs #Y
FHER (REHE) 4% 6.6%.

# 1 R, £ 570 CUTRER KA MHE R B
BEARAIR, SX R R b2 T B AL TR S 5T, SR ERAR,
5 ESHERNES—F M. RRFERH ALO;
AL O3+ Al A IBIER ., BB R RS & WS,
SRLE B2 AT MELA MR, FES T R R i R .

620 #1635 CHMALERES RA RFMABERE, X5
BAJEIER ALOs BEEEBA, BRT KEH Al-Al &
714 gx,

620 C, 40 min AEFHRHIDE, RSP
LA, NEFRE, EESNHENEERET 1.6%. FE
EMREEAEEER AlLOs BEH—H W, HREs

MTFEEP, Al SRR ATUMEEME RELH Al-Al &
F. WREAMATH AR A BED TR Al SRk
fER, XFAERBoERAk Al BARBR, FHRER
ALO; E#i—PRUMBTHTEERE AlO3/Al gk
AR IR 1 TR MR 6 5 7.7%, H#
FOHG Al 825 28%, WRER BRI ESKE AR
#H47 620 T, 40 min $34%) BHIE 1 15,

2.5 AERAEML

Xt FHELREAN, BRRILET 2N E
B, REEMERIN (FETALERL) HEE
R TR/, AT R R R
BB, BRI HBU M TR, e N &M
TR TEIEARAR, BRBRMABT TR % 10,

B 5 AR EEEAFRERRXLBER Al,O3/Al 44
KE SRR,  55% MR RITE ALY
ERERE T 29 8%(450 T [ XM 4582 BRI TRELL).
A FE s Al (0,=53 MPa) 3§ 115%.
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Fig.5 The tensile properties of as—rolled nano Al2O3/Al

annealed at different temperatures
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Fig.6 Hardness (HV) vs temperature for 3 kinds of Al
materials cold—rolled (content of Al303 being vol-
ume fraction), ¢(Alz03))

K4, B4 660 C, 90 min BERE, SHEMNRE
BEAE (KT 98%), MAER Al SRR AR,
B 6 kB, ATHRER Al PEFERIYCH 1.3%
1 AL Os(HaRESYCH 0.93%), AlOs BEAITREGR
BB RN Al (RS Al ROBEREHE N,
Al O3/ Al kAR Al O3 MR HOXE] 4.7%
(SRR BN 3.1%), B SRR T BN 1 YR EER L A3
HFH, BOEELAVER ALY 3 5.

Al,O3/Al GOk S FPRIEERFF SR & BB &4
(1) ZEMERHEE, REEMNS; (2) AL# AlO;
REFH &R LRER, (3) ALF AlO; Z A
HERILER, FEEMNES. Bk, AlLOs Rk
BCRILT SRS E BB AR ALOs i
HRSECY 0 B, BER HV 5 300; AlOz f94ER ¥
2 1.3% B, BEEE HV 3y 320. ££ Al,O3/Al A &40K
&, ALO; WEBS¥ N 4.7%, B HV ¥ 370 £
f, WX AlO; BFHSHEE Al gy HV R 73. hH%
B, AlLOs; X} AlO3/Al 40k & PPRIFBERILE T
BRELHR 1/7.

B 6 KRB, % AlOs/Al SRESHORMRRR
B 200 nm(660 TiR:k) ¥ 100 nm (550 CTiB:K)
B, EEMSHEEYRET 20%, T RER R+ E T

GO SFORE SRR EERW. RABEHR RS KX
EHIBFEAK Pd, Aufl Ag BERBTEER 09 JRAT
MEBA ML .

3 &t

(1) AleOs/Al #XESHPREERBE 0o ML
R oy FI0HLER Al B 12—16 f8550 5—6 £, JEfH
o W ER Al 25 28%.

(2) AlO3/Al BRE SHBRBREETERETAX
AR AlOs BIRBCEIRIEA, BRI
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