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Multi-Step Reheating Process of Metal Matrix Composites for Thixoforming

1. C. Heo'(Mech. & Precision Eng. Dept., PNU), C. G. Kang(Mech. Eng. Dept., PNU)

ABSTRACT

The forming process of metal matrix composites by the die casting and squeeze casting process are limited in size
and dimension in term of final parts without machining. The thixoforming process for metal matrix composites has
nurnerous advantages compared to die casting, squeeze casting and compocasting. The characteristics of thixoforming
process can decrease the liquid segregaton because of the improvement in fluidity in a globular microstructure state
and utilizes flow without air entrapment. Therefore, in order to obtain the sound parts of metal matrix composites by
using thixoforming process which as co-existing solidus-liquidus phase, it is very important to obtain reheating
condition. However, for the thixoforming process, the hillet with the desired volume fraction must be heated to obtain
a uniform ternperature distribution over the entire cross-sectional areas. To obtain the reheating conditions of
composites, the particulate reinforced metal matrix composites for thixoforming were fabricated by combined stirmng
process which is simultaneously performed with electro-magnetic stirring and mechanical stirring process.
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Fig 1 The positions for measuring temperature

=9 ZdstAe] AFR FHE Aolo] A Ao
T EHojof gk B AFgME 2EHRYE 1A
Ao Lxok 1dE Atoje] A dolHE o]&3t
of BEgAse] A71d 252 o] &3,

347 AEdn € o3

A7tdol ol vHE§ A Az HEFA
A Fa3 FRoR ANEE A AzE 1A
Z2320] vAsln #UFd FAFZTA ] Hojof
o}, Ed Ul EolA 3o ol dE o
Ao Hefrt fAHojof gl A LE9 HF
Aol A delo] 4 FAT = UAD FLT T
slz2e 98 4 e 2GS AEH wyHoew
ggtom 2 Mo AA 2AL Table 1~29)
ERQITE, Table 1~20)4) AR ¥ 7lZ 9o Aoy
Fig 3o Yetd

Table 1~2& E3As Wy HA 7Y
& A Ao A FR-gol uhzt e
b, AR 250 HZF g dele &t
AT F Jda 7Y FAEEAL 48 F
278 AP Uyloz &390}

|

o2

o.Z: 1:,‘1 B

T

o ™
i 4o 0 ru

Table 1 Reheating condition
(A380+SiCp 5.51 m) for semi-solid forming

Reheating  Holding Holding Billet
o time time temperature size
Vol% f, (min) & (min)  Ta (C) ¢ X1

fi ta s Gt b Thi The Tw  (mm)

0 4 1 1 1 1 1451558 563 76x120
10 4 1 1 1 2 13501563 570 76x120
20 4 1 1 1 2 1501563 573 76%x120

Table 2 Reheating condition
(A380+SiCp 14p m) for semi-solid forming

Reheaung Holding Holding . .
time time  temperature Billet size

ta (min) t, (min) Th (T) ¢ x1

(mm)

Vol%

o to th e By T Ty Tws
0 4 2 1 1 1 1 451558 563 76x120
10 4 1 1 1 2 1 5013563 568 76x120
20 4 1 1 1 2 1 501563 573 76x120
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Fig 2 Measured temperature-time curve during
reheating process of particulate reinforced
metal matrix composites
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Fig 3 Temperature difference between center and
surface position during reheating process of
particulate reinforced metal matrix
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Fig 4 Temperature difference between main and
surface position during reheating process of
particulate reinforced metal matrix

composites
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Fig 5 Microstructure of A380 raw material after
reheating process
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Fig 6 Microstructure of particulate reinforced metal

matrix composites after reheating process(d,= 5.5/m)
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Fig 7 Microstructure of particulate reinforced
metal matrix ~ composites after

reheating process(d, = 14um )

Fig 8(a)~(c)¥ Z+7Z} Table 3,1,48 =Ho=
A7td gk e HEAldoltt, (a)e] Aol
H &5 oltoA dFo] FFH Wlo] HHH
o2 gaiE ] o} Hurol BojatA] eigton W
Hol Yol FAHI o] BAHYUG. (b)9

-182 -



A BEe A48 Adol folan F
23 galsol Weg AN Ag
Atk ()] A9l HHLEol ol

Aol FFsiol Wahel APol A5
A ®sn el il Teulel WeE 4Pl
Ay e Aoz AgE.

Table 3 Reheating condition for
underheating(A380+SiCp 5.5 g m) for semi-solid
forming

Reheating Holding  Holding . .
Vo  Time Time Temperature Bxlletxsxze
% t (min) t (min) Ty (C) ¢ xi

tal  ta2 tas th th te Th The Tig (mm)
4 2 1 1 1 1451 558 360 76%X120
10 4 1 1 1 2 1501 53 567 76X120
4 1 1 1 2 1501 53 570 76Xx120

Table 4 Reheating condition for
overheating(A380+SiCp 5.5 # m) for semi-solid
forming

Reheating  Holding Holding . .
. Time Time  Temperature Billet size
Vol% ¢, (min) t (min) Tn () ¢ <1

(mm)
ta byt th oty th T Two Ths

0 4 2 1 1 1 1451 558 566 76x120
10 4 1 1 1 2 1501 563 573 76x120
20 4 I 1 1 2 1501 563 576 76x120

dp=5.5um, Vf=10%]dp=5.5m, V{=20%

underheating
condition(a)

optimal
heating
condition(b)
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condition(c)

Fig 8 Photoes of reheating billet after quenching in a

side view
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