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Abstract

The semi-solid casting will have a higher intemal integrity, mechanical properties and dimensional
accuracy than the conventional castings. This process can reduce the manufacturing costs and finished
weight for critical components. The semi-solid casting are capable of greater dimensional repeatbility,
this supplies considerable savings when extensive machining, salvage and scrap are key variables in the
current automotive product. One of the most important factor regarding the semi-solid die casting process
are the reheating method of the raw materials to the semi-solid state. Therefore, in this present work,
the horizontal type induction heating system to obtain the optimal reheating conditions suitable for
semi-solid die casting process was designed and manufactured. And the microstructure of reheated

materials was investigated.
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Table 1 Chemical compositions of ALTHIX

S Fe Cu Mn Mg N 7Zn Ti

A7 Mn 656 - - - 00 - - -
Max 75 015 003 003 060 003 0056 020
A30 Min 160 - 40 - 05 - - -
Max 170 04 50 01 065 001 005 020
A330 90 081 35 017 02 007 141 -
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Fig. 1 Temperature measuring point of billet
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Fig. 2 Experimental reheating condition of
* A357 and temperature profile
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Table 2 Reheating conditions

Reheating Holding Holding

. ) Total|Exp.
Time Time Temperature |
. . . Time| Temp
ta (min) | th (min)-{ Th () .
(min)} ('C)

tal| ta2| ta3| thlf th2| th3] Thl|Th2|Th3
AB7[ 31 2 1) 11 1| 2{380}578|585| 10 | 581

A30) 3} 2| 1] 1] 1] 2|460|564|574| 10 | 570
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Fig. 3 Temperature difference during reheating of A357

Fig. 45 A3909 £E4534& Yeh T glth A30
9] A9 AR 2] 33 A (Hyper-eutectic) FE2E
FHLE o)A gt 4] wid 27 &
Aol A A7 2ERTE o 10CAE A
AL 93, vdHeR AT L5 TNA AT

Nﬁil’ﬂﬁ:

) LEAE Fo} HAY P 24 AR A
7t 8e sasdch HA 7HAAZe] 10822

- 122 -



e o 2

A

Seting Temp.

Measured Temp. (A
Measined Temp. (8

i Measured Temp. (G)

Temperature { °C)
.888858¢8

8 10

(o)

4
Time (min)

Fig. 4 Experimental reheating condition of A390 and
temperature profile

AAE 39 7tdzde & wEsku gtk Fig 59 (a),

(be A309 Z+ EHd =xelg Yehin o

A3S79) ZAgnc) ozt & LRAE Holun YA HF

FAGANN 2EFE £1ToU2ZM FUF 2EET

£ de 7 AU

(5] 50. I3 50:

B0 B

g £

o0, 5 e 8 110 A0 o
Time: (min) Time {min)

(a) between point A and B (b) between point B and C
Fig. 5 Temperature difference during reheating of A390

A357 A390
| X500 [ x100

X 500
-

o ® ke !

5 r‘%@—«f

Fig. 6 Comparison of spheroidization and eutectic
structure

34 M7t =7o| w2 ZEY

Fig. 62 Table 29 A7tE 222 Zhzke] Ax|d
3k 48 vjAEA-g Yepd Rolch

ABTY AS 743 AxE 0~ 2AE =7
£ Uehia 3, MA¥gez Fdstn v FHx

2 dolx ik x100¥ o dEA Hatx e 3}
@R OES d7lst Hetn Jde dae FERHA)NA
ofzbel AR EE Uehlx 13, x500004 wdE ¥
Az s #Ee 7 AUt

A3909] A% X100 x50004 dE s A=
¢t FAZAE vepln glen, 0~0mA=e] ZAH
3718 JYehi dok

(2) AA A7E AZHE 10802 gy, v g A
HA ARHE cycle timed £9 4+ QA G

(3) 2A9) F7o uel W] FAR FUE ©d
Aol HER)N FdE XEEXE /A1, TYS
oAlg 7 olAxAS 48 F AE wEF
A A7ME 23& EEI}AT

(1) Jonathan A. Dantzig and Stephen P. Midson, 1992,
“Billet Heating for Semi-Solid Forming”, Proc. of
2nd Int. Conf. on the Semi-Solid processing of
Alloys and Composites, Massachusetts Institute of
Technology, Cambridge, Massachusetts, June
10-12, edited by Stuart B. Brown and Merton C.
Flemings, pp. 106~118,

(2) G. Hirt, R. Cremer, A. Winkelmann, T. Witulski, M.’
Zillgen, 1994, "Semi-Solid Forming of Aluminium
Alloys by Direct Forging and Lateral Extrusion”,
Jounal of Matenal Processing Tech., 45, pp. 359~
364. .

(3) P. Kapranos, D. H Kirkwood and C. M. Sellars,
199, "Induction Heating and Partial Melting of
High Melting Point Thixoformable Alloys”, Proc.
of 4th Int. Conf. on the Semi-Solid processing of
Alloys and Composites, University of Sheffield,
England, June 19-21, edited by DH Kirkwood and
P Kapranos, pp. 148~152.

(4) Althix Billets, 1996, Aluminium Pechiney(2)
Bassani, J. L., 1977, "Yield charaterization of
metals with transversely isotropic plastic prop-
erties”, Int. J. Mech. Sci., Vol. 19, pp. 651 ~1%6.

- 123 -



