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Abstract The casting conditions to obtain unidirectionally solidified structure with mirror surface in
cast Al-1wt%Si alloy fabricated by horizontal continuous casting process adopting the heated mold have
been investigated. The relationships between the casting conditions and the wire drawing conditions,
breaks out in fine wire drawing, and the pass schedule of dies for fine wire drawing have been studied.
It has been shown that the eutectic Si phases were distributed uniformally in both 4 mm and 8 mm diam-
eter rods. The rods with unidirectional solidification structures have been drawn into 20zm diameter
ultrafine wire without intermediate annealing process. This means that the cast rods with unidirectional
solidification structure are good for Al bonding wires. The breaks out in fine wire drawing have been

due to the inadequate working conditions.
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Fig. 1. Horizontal continuous casting apparatus with
the heated mold
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Fig. 2. The effect of cooling distance and casting speed
on the surface finish of cast rod of Al-1wt%Si
alloy
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Photo. 3. SEM micrographs of pressed hollow type
breaks. Breaks were occured at (a) 100xm
diameter and (b) 50um diameter during
drawing from cast rod of 4 mm diameter
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Photo. 4. SEM micrographs of cone ype breaks.
Breaks were occured at 60ym diameter dur-
ing drawing from cast rod of 3 mm diame-
ter
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Photo. 5. Optical micrographs of Si distribution at the
wires of (a) 50um diameter (drawn from cast
rod of 8mm diameter), (b) 50im diameter
(drawn from cast rod of 4mm diameter) and
(c) 30/m diameter(drawn from cast rod of
8mm diameter).
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Photo. 6. EDX dot mapping of Si distribution in the wire of (a)50xm and {b)30m diameter
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Fig. 8. Relationship between elongation and heat treat-
ment time for the wires of 30 and 50xm diame-

ter.
datgo] @4 W e Hdn Use @
4 git}h. Fig 8& gz A 7tel] @& 4189

WsHE debd A2 50m FAA B, @
el Azbel wheh A& Frhstebzh, 103 ol
Apo] Hwl AR e ehia 9ok

S0m Z7)Z FAAHE A%, A% 4mm
o Fxz ®H A4HED A7 8mme
Fo2 ¥E QAT Aol ulstel g
o] obt F& @ HAD AR, T AolE
e wlulgs & 5 e, ode Fe
27 %, Fz4Ed WASEe BE F3
Siel Zzle} BES olrh FAN 7
S Alge] 2tk GgE wAA dechs
4% AAdFR Ao B, 0m 2719 3
A AL 50me) FA Aol Hs) A2} Azl

e g FrE) e 45 & 5 9l
o Qwdes AAHeEel g 7T E
A, ABE F, FURGLE] FHETE
AR A7AAAA 2rle vl A
3, el Aol AES FHE Az

Aoz e oow, & AFe] A#E 7}
FEd o AZAPY 2719 Aol AU
Aoz Agdch

4. A
Al-lwt%SigtEs Ao zste] 7pd33

T

9 Alwt%Si 55 dydegnzr
2 glew, 274 8mm ¥ 4mm F3 =
ZA Sigol vlmA FddA EEHe]
S & F gk o] AL £ ATelA
4% 7tdFY FPAASFFEYOR Ax
F377 Al 2dojolol s AoARA wft
F§e AlAbel T Aol
2) Fxlo Ao ’4 FE FA Sidd
271 47 Fasles AgE vl 9l
v, 4 Sige EE2e —’FAPJ 2 el A
ol wlm= Fdstsch

3) A4 4 9 8mme FIE FUHLFHUCI
20um7} 2] &} ZF A A 7FE-o] 7hEstd e, &
A Sie] REExE FAA A B nEA
250 qgich

4) B ATl AAF FAAY AA7LE
Fol AR dAE FxFo sHREo] ]
T 59 Aol o3 ARk diFEo] AA
7beEe) ez AdY EFEoE 7|ddte A
o2 Atg =g wepd, ¥ Aol dejAl
aupaksmF e FAMA R Wy 5T
dafdE BolFsdct

5) duteke-w® FFe dfste] S50ume] =2
217k A AAATEERE F, 250CeAA dAEE
3 A Al Ajzte] Frhetel wet g
stEe Fastn, Alge FriskA =, 30
m7k A AT RS A dA At w
2 A&9 Z77h =g vl shsich

_\Zi fe 2 odo 40 alo (B

0

l

ol

‘Q’o___

a

= LA o

1. KEFEE HASEE e a®m,  23(1984)
773.
2. K¥ BE DAY 10491465

3R Bx 4B 3¢5 (1988)36.
40 AKMR JUKRER, A% B e, 40(1990)
817.



23 - g g es Azl AlSigrET A FAANEEA 21

5. H.Soda, F.Chabchoub, W.H.Lam, S.A.Argy- 7. &28%5, A7A, 73 udFSshEa),

ropoulos and A.McLean : Cast Metals, 4 32(1994)1406
(1991)12. 8. T.Saito, K.Nagano, J.Togashi, H Koyama :
6. M.H.Kim, HH.Jo, C.5.Kang, C.R.Loper,Jr : Wire J. Inter., 9(1982)118

AFS Transactions 116(1994)843



