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Fig. 1 Equipment of producing Ni coatings of

SiC powder

1.2 XBRTR
1.2.1 SiC ¥R E

W EHIRRE T E:

1) R wALET Sic B AR KSHE T .
1100 CHRIEL 24 h, DABR 2k AR 3R #5824 TR,
T AR KIS (0 AL A

2) SEAKMEARF® SR SiC K KN E
KT 10% HF+ 10%H,S04+ 6.3 g/ L Cr03) %
9 10 min, HHZ&WAKIEE T .

3) WAk AL RS SR K Mk AL SiC OB K AE

[ Yeis B H#A] 2000- 11- 07; [1&iT HHA] 2001- 03— 05



F1EFE 6

T, 2% NIVREE SiC Pkili o AF Fe V-Si it BWVER3E 2 A 1k + 1095 -

10g/ L SnCh+ HCI ¥ =i 10 min, LABLE #
KRR THTEE .

4) WE L L AN SiC oA A E
BT 3% LR T L P Ni(NOs) o R
W, 7590 CLRE— & I 8] 5 I\ I& & Zn ¥p, HiHE,
R NIRE .

A g 3t Ll 3 8 e vk R R R 2 DL b A HR
SiC By AR BRI 2] Ni(NO3)» WA W AN, A
AHIF B IR IR A Zn K3 76 AH R 2548 T PR« B dE 2R
BN ¥RE o O AT 1R B T Ik W80 R
PR FRTIE AR R A, FEAE R R T MBI
=

WIZJG I SiC B RLAH L Phdk g, AA
SARPR 100 CTHE 60min, 4% 2 5 K SiC B K
Ni GRS IAH, WEEE R NS
BH 30% (R E) WA FAE A 0.7 b,
1.2.2 SESA R4

P& AFFe V-Si i ARG 80 K B e K22k
PR, EA S U (R Fe
8.5%, V 1.3%, Sil.7%, 4k Al. BCH]JLFA
[F s G RE, 78R ) BEORHE A8 R I, I
L) NiR LUE BRI 205 2 A MR 2 232 T 5
AL TE RERI AR . 5V RURBIHLA T, TRARH R
BE SiC Ky K 7 5 09 34 0 i 4% L gl 38 . AFFe V-Si
AR BRI R F R AT, BRAT2EHR
400 CLR¥L 30 min . A HIREE N 500 C, K )
4 10° MPa, /& 30 min J5 7 82 %, B 4T 5%
[k, BFIEHEE 500 C, HEE 12,

2 XBHERESH

2.1 KRER

2 Fion ARG Z A B SiC AR SEM
B, B 3 Fios &8 B E kiR Ni Ja I SiC B K
) SEM 1%, [l 4 s 3% & % Ni J5 SiC #
K SEM 14 . %FECE 2~ 4 AT H H 4% Ni J5 11 Sic
M ARTERBLER, 288 & #58R Ni J5 1 SicC
WA HRFECR R B ARE NI IOE - EZEE
Ni FIMEERCIRK AR, 48 Ni 5 Sic 454%%, uE
JEEUE T (B 3(b)) ;s B E Rk A IR R
)8 Ni HJ SiC B AR K ERABCIR (K 4(a)), SiC Rk
R E (K 4(b)) SH A EHE(E 3(b)) AT
IR RS mAs « 2 4L, KRR B AR S B
TRbFE, R R AR E A 2 R, w2
EASEN A IFER .

B2 REEH SCEERNSEME
Fig.2 SEM image of SiC powder before coating
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Fig.3 SEM images ol SiC powder after coating
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Fig. 4 SEM images of SiC powder coated by general

replacement reaction method

(a) —Low multiple; (b) —High multiple
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Table 1 Ambient temperature properties of
HTDRA and aluminum matrix before and

after hot extrusion

Tensile strength/ M Pa

M aterial Semifinished product M aterial

of vacuum after hot

hot pressing extrusion
AFFe V-Si(0812) 102 322
10% SiC,/ AFFe V-Si( 0812) 70 513
10% SiC(Ni)/ AFFe V-Si(0812) 95 522

62. 15% . 1£ 400 CIf, HAAE <\ 10% SiCy/ AFFe
V-Si(0812) E & # Kl . 10% SiC ( Ni)/AFFe V-Si
(0812) &AM kL1 W 24 5 & 43 5 &y 137 M Pa, 210
MPa, 252 MPa. Wi 5 AR B 2 98 2 70 il Le
FEAKIEINT 55.3%, 83.9%, tEtEU 10% SiC

(Ni)/ AFFe V-Si( 0812) & A M BIE == i 1 Wi 24 5
43 A EEIEAA R 10% SiC,/ AFFe-V-Si( 0812) 82 & 41k
BINT 62.15% F1 2. 82% , £ 400 CIF4»HH 0 1
55.3%, 28.6% . VAWl NN SiC ¥y oK J5 o] B & o3&
EGEr iR, 55 SiC MR Ni J5 5%
IV Ve IR
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Table 2 Densities of composites and matrix alloy before and after hot extrusion

Density of semifinished  Density of

Porosity/ %

roduct of vacuum  material after Theoretical Ratio of density Spves ;

M aterial p h tl s Tt Gx s oo density of hot extrusion Semifinished Material

0} Dressipe . /(g*em™?) to theoretics product of vacuum  after hot

/(g*em™ ) /(g*em™ ") hot pressing extrusion
AFFe V-Si(0812) 2.614 2. 865 2.873 99.7 7.8 0.3
10% SiC,/ AFFe V-Si( 0812) 2.675 2.930 2.972 98.6 8.3 1.4
10% SiC( Ni) / AFFe V-Si( 0812) 2.710 2.948 2.972 99.2 7.6 0.8
20% SiC(N1)/ AFFe V-Si( 0812) 2.815 3. 046 3.077 99.1 7.8 0.9
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Fig.5 Fracture strengths of three kinds of

materials at different temperature

FeV-Si AWML H S HEMRMRAEA L, B 7 iR
H10% SiC(Ni) AFFe V-Si#lHf e JG MR AT 412 . %
Ll 6 Al 7 7T LUF H 48 55 s 5 AR FLBR 2 K
KBRAR, ARy f& =4 B B 1 4 B £, FF
HJRGR bl SO AR 2R, B T 5 ARG 6 0 H ik
K9 AR RIORE 2 T A7 70 A A S, 0 B 2 i s 1ok R 1) A
NERTT, BOEERG 4 ok B I S B0 R /S, 1R
MEALRIURE 22 T AR, AT 5% W 7 0K T[] (16 4 45
G ERAFESREA SR & E KRB EERA =M
T EIVE R, A5 4 MO 2 T 48 A Al e A
SR A R, SRAS AR 3 A9 (1) 6 AH 4 2R
R PThsifE . MR 2 A& M RHER s 5 CREA
ER| R, Bk Ni G 5 AWM LB R 5
KT ARG NI BEAMEL, X202 G ARIEA MM
R B v R B AR IR AR Sl . RO E
J& SiC & [ 5k A 45 & 5 7 [, i H AR AR

w

6 10%SiC(Ni)/AFFe V-Si &8k
FA R 5 AR A5 A 21
Fig. 6 Optical micrograph showing distribution

of Ni after vacuum hot pressing
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Fig. 7 Optical micrograph showing distribution

of Ni after hot extrusion
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JE,
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Mechanical properties of Ni-coated SiC particulates reinforced heat

resistance aluminium matrix composites

YU Shu, LI Yurrping, LI Xrbin
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, P.R. China)

[ Abstract] The process of a new powder chemical coating (replacement reaction method) to produce nickelcoated SiC particulates

has been studied and two kinds of coating process and coating result were also analyzed, the physical and mechanical properties of dif-

ferent materials were compared. The results show that the strength of 10% SiC( Ni)/AFFe V-Si(0812) composites is 62. 15% and
2.82% higher than that of the matrix AFFe-V-Si(0812) alloy and 10% SiC,/ AFFe-V-Si(0812) composites in ambient temperature,
and 55.3% and 28. 6% higher in 400 C respectively.

[ Key words] chemical coating; replacement reaction method; hot extrusion; high thermal stability aluminum matrix composite
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