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Abstract: The prepared Al/TiC alloy with high TiC particle content was prepared by XDTM
method. The uniformazation process of TiC particle in prepared Al/TiC alloy in the stable zinc melt
was studied and analyzed using self-made experimental equipment, and the model of the uniformaza—
tion process of TiC particle was built. The results show that when the prepared Al/TiC alloy is
placed in the zinc melt and the temperature is below the melting point of aluminum, zinc melt diffus—
es into the prepared A1/ TiC alloy. It results in the decrease of the liquid temperature of the surface
layer of Al/TiC alloy; when the liquid temperature of Al-Zn alloy in this layer is equal or below the
temperature of Zinc melt, Al-Zn alloy is melt and TiC particle drop from the A1l/TiC alloy, the
droped TiC particle transfer into the zinc melt and distribute uniformly in the zinc melt finally.

Key words: prepared Al/TiC alloy; zinc melt; TiC particle; uniformization process

TiC
[1.2] 1
, XDTM
(34 (99.2%, 45 m) (99.6%,
29 m) (99.8%, < 0.05 m)
7 s 2, (50 60) % :
AU/TIC
, AVUTIC
. ( )
) 1 D)
. AUTIC :
AUTIC Tic AU/TIC
: : AL Ti, Zn

Al/TiC



26 /2003 11

10 >
[ / Thermocouple 250 mx 350 m 3
Z ?4 Fumace body Al, Zn Ti ,
= = ~ -
2 % § g Heating body ’
1 H R NP
z = 3 Z .
g § § %‘: Crucible 3 ’ Al TiC
BN 3 Z
;;’ R ; AUTIC alloy , ,
g “‘\k\\\'\.\\‘\'\“‘\\\t o I ?
-"/////////,-V/ﬂ/////ﬂ//’///f////
LOO
1 | —0— Zn
Fig. 1 Schematic of uniformization = 80 —a— Al
experiment equipment = [ Tt
£ &0
= |
L& 3
2 40
2 = e
= 20/}
2.1 o L L L M M L L 1
. 1 2 3 4 5 6 7 F 9 10
2 Al/TiC 620 Testing point interface
35min, Al/ TiC ; ) . 10
Al, Zn
Ti

Fig.3 Varying curve of Al, Zn and Ti relative

content of point from 1 to 10 of fig. 2

4 Al/TiC 620
3h, Al/TiC
SEM , AVTIC
Avrea 1 o 1 are toest |'H'|I['i|- Tic ’ ( 3 )
2 AVTiC SEM 4 1 13
( 620 Fmin) 150 mx 250 m 5
Fig- 2 SE.M image for t.he interface of Al Zn Ti 5
prepared Al/TiC alloy and zinc alloy (prepared )
alloy maintained at 620  for 35min) ’ 1 67 AL Zn Ti
2 7 2
SEM 2 . AUTIC » AVTIC
1 TiC

Lomved

e %

¥ "

M _f . OO i
I

Zone | —ALUTIC allov:; Zone2 — Zinc ; Zone3d—Al and TiC dropping from the ALTIC alloy . Zoned—2inc

4 AVTIC SEM ( 620 3h)
Fig-4 SEM image for the interface of prepared A1/ TiC alloy and zinc alloy (prepared alloy maintained at 620  for 3h)



TiC, 27
2.2 , AVTIC
2.1 s TiC
, Al/TiC s TiC/Zn-Al s 8
Al/TiC
. A (a)
, Al/TiC Al~Zn
- 0 p——==C7,
, Al/TiC E
, Al-Zn , Al-Zn G | Zonel Zone 4
6 Al/TiC 0 _
Al/TiC T, & (b) Distance
To N T %
, T2 g_
: A1/ TiC . AU b T
e 2 0 ‘ ‘ Distance >

Relative content / %

1 2 3 4 5 6 7 8 9103511213

5 4 1 10A1, Zn Ti

Fig- 5 Varying curve of Al, Zn and Ti relative

content of point from 1to 10 of fig. 4

1
& (a) =
£ ! Con
£ Zonel Zone2 Zonc3
S i
I
!__/
0 &b ! Distance
To i
g
=]
8 1
E_ I
T
o 1
=] : T,
0 Distance

Zone 1- AVTIC alloy; Zone 2— diiffusion layer of zinc ;
Zone 3-zinc melt

6 Al/TiC
(TiC )
Fig-6 The schematic of zinc content and liquid line
temperature distribution of A1/TiC alloy (before TiC

coming off) (a) zinc content; (b) liquid line temperature

, A/ TiC Al-Zn

7 Al-
Zn , AlTiC
, TiC Al-Zn

Zone | —AITiC alloy, Zone 2~ diiffusion layer of zinc ;
Zone 3—acumulating zone of dropped TiC and Al ; Zone 4-zinc melt

7 AVTiC
(TiC )
Fig- 7 The schematic of zinc content and liquid line
temper ature distribution of Al/ TiC alloy (after TiC

coming off) (a) zinc content; (b) liquid line tem perature

8 TiCp/ ZA-12

Fig. 8 The microstructure of TiC,/ZA-12 composites
(a) S%TiCy ZA-12; (b) 15%TiCy/ ZA-12

(D) TiC
(T# %31 W)



31

[2]

100 F 317.85C
g oof
® 486.22°C
= 2} 51.31%
(5.026meg)
=20 . L L 1
0 200 400 600 800 1000
Temperature/ T
6 EB3 TGA
Fig.6 TGA spectra of unmodified EB-3
100 | 315.49T
46.55%
(5 962mg)
‘%‘2 60 |-
-';E," 481.36T
= 2| 53 49%
(6.8551mg)
=20 1 4 L
0 200 400 600 800 1000
Temperature/ T
7 EB-3/CCPAEK (4.8%) EB TGA
Fig.7 TGA spectra of EB-3¥ CCPAEK
(4.8%) EB curing specimen
14 37°C
100 3143
g
= 494.66°C
= 54.61%
(6.673mg).
24 . . ' .
0 200 400 600 800 1000
Temperature/’C
8 EB-3/CCPAEK (9.1%) EB T GA

Fig-8 TGA spectra of EB-¥ CCPAEK

(9.1%) EB curing specim en

Thomas C Walton and James V Crivello. Recent Advances in
ElectronBeam Rapidly Cured Com posite Polymers [A] . 42nd
International SAMPLE Symposium [ C] .1997.537—547.

P Parrot, S His, F Boursereau. Electron Beam Cured Compos—

ites [ A] .44th International SAMPLE Symposium [ C]
1999. 1354—1358.

Anthony J Berejka, Cliff Eberle. Electron beam curing of com-

posites in North Americal J]. Radiation Physics and Chemistry,
2002, 63: 551—556.
C Janke. Electron Beam Curable Cationic Epoxy Resin Systems

and Composites [ C] .Proc Electron Beam Curing of Composites

Workshop [A] - Oak Ridge. T N1996.

[5] LiFengmei, Bao Jianwen, Chen Xiangbao, Bao Huaying, Wang
Huiliang. Factors influencing EB curing of epoxy matrix [J] .
Radiation Physics and Chemistry, 2002, 63: 557—561.

(6] LH [ ], [M] .

, 1987.
(59983003)
1 2003-04-02; : 2003-09-08
(19769, ,
(310027)
* 0%k ok ok ok x ok ko ok ok %k ko ko k% ok ok

, TiC
(2) , A/ TiC
A/TiC
, Al/ TiC
” Al—Zn .
A1/ TiC , AlZn
, AlZn , TiC
TiC ,

[1] CHU M G and PREMKUM ARM K. Mechanism of TiC Forma—
tion in AV TiC In Situ Metal-Matrix C om posites [J] . Metall
Trans, 1993, 24A (12): 2803—2805.

(2] , ) , . SiCy/ZA27

[J] . , 1997, (2): 25—28.

[3] ) , ,

[1- , 1998, (4): 12—
17.

[4] ZBRAHIM I A, MOHAMED F A, et al. Particle Reinforced
Metal Matrix Composites, A Review [J] . J Mater Sci, 1991,
26: 1137—1156.

[5] , .. TiCp/ ZA43

[j1 - , 1998, 8 (4): 585—589.

(o] . . , TiC/ ZA43

, 1998, (3): 24—26.
: 2002-06-09; : 2003-05-08
(19729 R s
(150001)




