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In situ Al/ Al-Os; composites prepared
by adding NHsAl(SOs) 2 into pure Al melt

WANG Hong, FU Gao-feng, JIANG Lan, SHI Yu juan, LIU Chang sheng
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: In situ particles strengthening aluminum based composites were formed through NH4A1(S04)2 decom-
position at 900 C by adding NH4A1(SO4)2 to the molten aluminum. The TEM resulis show that the in-situ Al2O3
particles are generally spherical and uniformly distribute in the Al matrix. The wear tests results show that the abra-
sive properties of A/ Al>Os composites increase remarkably and are 4 times as high as that of the base metal, and
the abrasive properties of Al/ Al>O3 composites fabricated by adding NH4Al(SO4) 2 are better than that of Al/ALOs

composites by adding A;O3. The mechanical properties test results show that tensile strength doesn t change no-

ticeably, while the ductility decreases.

Key words: Al/ Al,Os composites; Al2Os particles; abrasive properties

AL AL RURL 1Y 5k B AL R AR AT R
B LEnRE 5 LRI B L i G | U
A AT T 2R o a6 REAT R 5 AR B AR R
Re, BRATH T MU MR T A2 Tk ah, & nl H
THIERE RV TG ZE R

HAT, AL RUR I 5 fr i SRS AR 46 5
AR ARG &k R RRIBIE N 515
SO o OB B A BN AT . AZIE)
TREH R ASZRATEARB BRG], R 4R A
RBE'T O RERIRE S EEIGE T el

© EEWMEB: #EHBEAHARDFFTE S 7B IE (105055)
iS5 BHEA: 200507~ 11; 4&iT BH#A: 2005-09 - 29
EEEN: £ OW(1966-), T, EERIRA

FEARLERE LRI AR I NS s ikl RIS E AT 58 )
Bidt, Akl S ARG, R T
ARSI THERE . (HAES R Rk S5 4
JEIR AR, AR A T AR A0 /)N B B S AT, A
MRS K B S, EEW THEEEE
MR SR A RE, ROKFE R B BR T 3N A
iﬂi“z' 13] .
AR — R B AR Bk vk g 4R
HEEAMEL, ERBE P I NHiAL(SO4) 2 ¥ 14,
KA A BGER A ALOs ki, 5] Hio BT

BIEE: e, AIBU%; il 024~ 83687729; E-mail: fugaofeng@ sina. com



916 & 2

Foout, S BBATR I NH4AL(SO4) 2 fil# AV ALOs &M + 311 -

B R L 28R E T BB G N SRR S B
ERAE R TR & T AV ALOs BEMEL
H NH4A1(SO4)2 73 fi#fY) SOs F NHs 5554k, &
WA TR HAT AR R

1 3XI§

1.1 #HEE

K B S ES A B B, B s R R T
B EALE (LR R 99. 7%, KiEE/NT 50 Bm) Al
Iy M AR RRESEL (4ERE R 99.5%) .

FREL— € B 1 NH4AL(S04)2 * 12H20, #%
PEEREANI B S, AN A . SR Tt
4280~ 90 'C, NH4A1(SO4)> * 12H20 # HA 5 1)
g5 KSR RGE AR, A REAEHEH, =
SRR T B A S R TR, KRR TR
200 CH, Fe4riEi 2 ah fokseaHily, K E
(1) NHa A1(SOa) 2 78700 BEAE A 35 A JsURL 25

W3 smAAR R TN TN F 300 TR A .
I I K — s T (R 2l AR A AR I I BN 7 — 4
TR RS, EREEaEA . e
2900 C, FEAE UL B T K TOUE 00 3 A Aok K %
10% L A7) ( 138 35 44 Fp AR AL AR & B 5 AR 1 5 B b
NS  , 5AASZ g 0 R R 7 4 T T
PN TR o 2 A T AN B AT AR ™ AR I 0 &
W, BHEE 15 min J55EE .

1.2 ##eaH

MR BURE LS HI PO 5, 78 SSX ~ 550
R s SR A2 L W B BB S A
™= MM ~ 200 24 BE 553 s 30 ML b AT . 38 i 2,
JE R e RS, 3 A 400 v/ min . A WORHE BLRAE
TEREEE L DIEL, BEEERIM BLH GCr15 4N, RF2A
d 40 mm x 10 mm, i 24 HRC62 . 7 {1 Wl ik 7
WDS ~ 100 H ¥ 7 ge il e HL B WEAT, WA 0 13 B
R, PAHEEE R 2 mm/ min .

2 FREITE

2.1 NHAI(SO:): HI5 fREFIE
FITH 73 A SR TR Bh 4% S AT K I &5 oK, AE
200 CIf 7k L4 oK, RNV A
NH4A1(SO4)2 ¢ 12H.0=
NH4+Al(SO4)2+ 12H.0 1

WA ER A A S R 2L TR 22 900 CLA L, )
R o N2 & K e B R k. RO
NHsAL(SO4) 253 fiff 75 53 B th 22 ( W& 1) ] LUK
Wr, BRI NHAAL(SO4) 2 KA D0l S M -

2NH4A1(SO4)2= AL(SO4)s+

2NH; t+ SOs 1+ H»01
AL(SO04)5= ALOs+ 3S0; 1

120 43630 'C K.

-1.37 Wig 11
100 f—— 599.01 C '

el

Heat flow

(=)}
S
T
1
%]
n
Heat flow/(w.g™1)

Mass fraction of NH4AL(SO4),/%
B~ >*X
o [l

]
<

' : 4.0
0 200 400 600 800 1000

Temperature/C

1 NHsAl(SOs). ) DSG-TGA %
Fig.1 DSC-TGA curves of
NH4+Al(SO4) 2 decomposition
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Fig.2 SEM images of Al/ Al2O3 composites
(a) —Adding NH,A1(S04)2; (b) —Adding ALO;
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Table 1 Wear properties of matrix and
composite by dry sliding test

Fricti
Sample Volume loss/ mm? reton

coefficient

Pure aluminum 55. 60 0.26

Composite by

adding A1>03 14.10 0-15

Composite by

adding NH4A1(S04)2 13.89 0-13
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Fig. 3 Relationship between load and
wear properties of composites

under lubricating sliding
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Fig.4 SEM images of fractures of composites
(a) —Adding NH4A1(SO4)2; (b) —Adding ALOs
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Table 2 Tensile mechanical properties of samples

S | Tensile Yield Elongation/
m
ATRE strength/ MPa strength/ M Pa %
Pure aluminum 92 41 12.0
Composite
by adding 89 76 3.5
AL O3
Composite
by adding 93 72 4.3
NH4Al(SO4)2
AV4N
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