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Abstract

The production of light metal parts using aluminum is mainly performed by die casting
and squeeze casting, which directly fabricate the required shape from the liquid state.
However, die casting is subject to defects such as shrinkage porosity and air trapped
when molten metal enters the cavity, whilst squeeze casting also has defects due to
turbulent flow in the die cavity. Both diecasting and sqeeze casting have inhomogeneous
mechanical property in terms of dendritic structure during solidification. Active research
has been carried out on semi-solid processing, rather than on conventional process
methods such as die casting, which involve various problems. Therefore in this paper, to
introduce the fundamental technology for die design, in die casting and forging process
with semi-solid materials, relationship between stress and strain of semi-solid materials,
and for producing parts die design has been proposed as parameters of globulization of
the microstructure and gate shape. The prevention of various defects to produce sound
parts are also introduced.

1A &

UEE7HE L 71 PP BeRdL AT 7] g Flemings©] ¢]3}o] =
AHod olF e AT} ol FoAY. T BY el E A7z APstn low, 96
1del= 24539 24718537 F502 A 15 JEAgde MAsAov(7], a4
Sol M W3 nrtFrIEd BE 5U5E 2w os). GolA2E L AF o #A,
1F 59 A#e 7T o) 2PEE 278 2o =3 FEole PR b v
£ER A% RENTL 8% Te2vt Wasy Yo Wz A el £9& g
AT EE Fgo] B BEd gade: Be HPTHo) gastng 4udrt g
Aol ok Wtgzel AedE FY9 vy, SUYE So =EAeE AY)Y) 42 39
A FYUEGl YA LR AFL YA} oY} we g vz R gojAxy g
71E 4EEAH vE FHDEY e HF02E /58 AR SR Py REL A
= 8 5 o egAYe AN uake] TR o TR FaA Tt Fol

—~135—



rzAge 29 4 9o, B3 AAFHET Byl w7 AEd A FEY I G
= wgatx o AAE FYSA FAANZ £ Ao} sk AFol HoAE T o2} 7HA|
Bde AN Qo HegARY GALBOI5E A AF 2Y 2 AR REE
seraglo, HESARE AL AAAY AEL Az AWM= AR D&
T 2 AeEse Wi BE AT FEYY 5 dFsd AYE A 5 e AA
o A& AREE Rol 7t FRTh U} B P IAAA Agel gn 71AH A
do] $4¢ BEg A=yl A 4¥IA A WggAEe dYA Sl ety
olof gt} MEFARE o] & FAHHAI g 2R, AAHEA B, 7IAH 4Ex
A2 At #¥ AF F& uEF SRR A3 2719zl & WEAME o
o)A 28T dEEANM FARN $4/1EH 1 TAMHS st Foh kA, 24
TME #eg BE L golAxY AYITA AAM AAS AFAA A7 HEE 7
Noz 2YPHA oF 247lE, NEEARS g-MYgEAtold BAA R wgETol
A~ 2R ol gHE Y HA T& LI, WEEFIHEE, tol Al =)l 3o
A AEY AYEF 2L 2 FAHe gt dAFF2A B

2. 4549

gzTAY ZzAYezA 2AY ¢FFATe Tt Ay FRaasy A
47X, ARz AYAT ¢ 4A F4E F W) WAl

WegrtEe AL & B2FAN vle WYAYe] okF Het drtEAel 4¥el &
o}t Fig. 114 HAFE wpsgo] 7EAES AFIHe 813 e 54¢ 1Az 3l
t. Fig. 214 B F& upeh go] FHY A3 FzAgARedE g HolZt AT
[0l 918 €A FFo] ojFojxuA WA TAHRE, 29 XNYzst A
$%o] o@ 839 FA Fol MM nAHA FRX7] HEIH™

-« experiment x
@ 04 -+ calculation i
’ /

S

stress
Enganeemg stress 0, MPa
<]
n
‘-.‘.‘
b

O
-

¢
o " -
A D - i, = 05
g Vdie=0.l4mm/sec
0

0.1 02 03 04 0.8

Trun st

Fig.l Behaviour of Semi-solid Fig.2 Engineering stress-true
material in compression test strain curve about the experimental
process results and calculated results
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Fig.5 Engineering stress-true strain curve about the
experimental results and numerical results, Vdie = 10mm/sec
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Fig. 6 (a)~(c) Grid distortions according to height reduction rate of two step spike die
with V4=100mm/sec, initial solid fraction f; = 50% and friction factor me= 0.3
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Fig. 7(a)~ (c) Distortions of solid fraction according to height recduction rate of two
step spike die with V4=100mm/sec, initial solid fraction fs = 50% and friction factor
ms= 0.3
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(a)y = 25% (b) ¥ = 50% (c) r = 80%

Fig. 8(a)~ (c)Distributations of effective strain rate accordirig to height reduction rate
of two step spike die with Vd=100mmy/sec, initial solid fraction fs = 50% and friction
factor me= 0.3
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Fig. 9(a)~(c)Distributations of effective strain rate according to height reduction rate
of two step spike die with Vd=100mm/sec, initial solid fraction fs = 50% and friction
factor me= 0.3
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