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A Study on Development Desing System of Gating System

for Semi-Solid Diecasting Process by Finite Element Method

Chul Woo Park, Joon Hong Park, Young Ho Kim, Jae Chan Choi

ABSTRACT

Semi-Solid Diecasters usually carry out the Semi-Solid diecasting experiments before producing new casts. At
the Semi-Solid diecasting stages, the runner-gate part has been always repeatedly corrected, which leads to a
tedious processing time and increased processing cost. A large amount of experience is essential in manual

assessment and if the design is defective, much time and a great deal of efforts will be wasted in the

modification of the die.

In this study, design system has been developed based on design database. In addition, gate expenment for
gating system design has been carried out to append the database. It is possible for engineers to make efficient
gating system design of Semi-Solid diecasting and it will result in the reduction of expenses and time to be

required. The detailed contents of the research are described in the followings.An attempt is made to link

programs incorporating a number of expert design rules with the process variables obtained by
commercial FVM softwares, MAGMAsoft, to form a useful package.

Key Words : Semi-Solid Diecasting (¥+88 Thol 7| 2®), Gating System (F& ukel), Rumner ($X), Gate (B7),

FVM(F+& A2 %)

1. M2

—

g§ tolayg e 71&9 tolAay FAH
wAsE F719 f4 o FFL 71AHY
Aol o BEedAda g2 FHPNA e B 4y
oA, 4ELYF7L, 28ln F rHEel 7 Ay
7} 5o EAYE Btsly] Hstd At mAdo]
Z3E wrg§ Ao 2ES HEse 422
ggAolct o] FH EAozE Uy Fu
AoA BAAE F£2)’d ZF(Dendrite structure)
Al Aol Fad3k(Spheroid) ® 3ol wlAlEHAl
BExzlo] 23 Al #AFsE HA(Segregation)?} 7 &
(Crack)®} Z& AL AT < Y3, £5

£ ot ox o o L g x

(Shrinkage)™ Y15 ¥ (Distortion)y& #4 ¥ 71T 4,
AFAE e, 7148 B G4 F o8 N9 F
He AD Jod, A2 A AAHR AFA ¥

E A Bolol A A og F453 g Eog
}.

guizioz whgg tholsfay Y HA=
Z Aae AR, AE A} AESY A A
O W Z 2 (Overflow) AA 59 FxWste HAE
st ok aduy olad dAE AEFY HA

oz F3 HAS o|FEZE, FF A A
A# AN X A (Know-how)el A g3z, FH
AYL A= A7} Yog 34 "ok X ol
3 AL 9gg tholAxd 28 HdAe A4 ¥

- 324 -



Azt zpel] o8k A8 Q W (Trial and error method)®ll
93l o|FolA 1, B3] FY HAd U FZ
wetol A Yuk Rl delA2Y 8 dASE ¢
%% 5 (Laminar flow), 2148 (Solid fraction), X
(Viscosity) 28)31 A& (shear rate) 1S F3
AA7} o]FolAEZ o 71A] ofgFo] WEA H
=3 .
wetA] olE g 3 A A doix FH
HQl AAEL Holg o235 st AF FAA
Az BEe Ao AYY FERYMMEAES
CAD/CAM A|2¥& 2&sle g8 dAdd 285
t AztE Aule EAE AFstn, A
AEY E4 NAL ol F e 2" 877}
F7tH ik

S. P. Midson” §& 8§ Fx FANA 3
&8 tlo] AnE 3 AEE 3H AJE &£=&
AAEGRE, FTHJAAES] FYo] vAe G
ste] z=ALE 34 C. M. Wang® $& 9H
(valve body)dEle] &g ctiolzlade] glojA
ANEFH ol g 53t uwg§ chejsfa"g T3
M Bag HHe FH AXANEE AANAYL =
§ 0. Hervieu” $& uh8§ tholslasy) FAA
237 %AHfilling pattern)3 Al°lE &% (gate
speed)dl DEl AFEAR, M. Garat’ S& W
46 Ad 2A9 £, 7iAAY S qg d
TE Ak

a3y o] dFEL 53 AF YA g
BEg tolrlay FA A7 EEoIAh

a8z WwE&§F tolday |58 dAE
CAD/CAM A 2dd A& Aldle 33 uHd
AAoltt A F R YgFI|EoRIN RE
o] A3, 2 N%FE, 2 AR BARFY A=z
g 98 9e§ delAz" T HAAE CAD 4
2gof HEAMINE Aol AFT @Heith

B AT AN Je A2 AR
A FEEL AP 2AE Bo FRAolL BEH
o2 HAE7 A8l AEHA AHES HolE o
olzglsln, wtR§ vholAAH FxugY HdAE
g GueEd FAS ANFGLEH

Al

[«3

o

>

vlo 2 3lo] Auto CAD #8733} Auto LISPE ©]
g8to] Fxuhet A Aa¥e FHEGL. 2 oA
Ar2" HEE A fFEas &Y =7
MAGMAsoftg ]85ttt

2. Al A

wag cojf 2y FPLANLH AHAHY
#lo] 22 Fig. 1°] WYERAAT®. o] Ax"L 34
FREoZ UHojAn. shue AEF AYI &
o & X 255 AASE Casting Design G ©]
1, ® g2 Fue AES JWE AdAF:e
Gating System @ & o] t}.

[} — e —

r Cast Input ] [ Sample Gating System l

r Cast Classification I l

[ Matoria Selection | [
[ Avpyshrinkage |

Fig. 1 Layout of casting and gating design system

Runner Design —l

Gate Design ]

2.1 Cast Design System

ol JUe AE W4 YA, AF Y| 2

AES BF, gF2AY B4E ES
A9, aen 249 $58L AAsHE PRo
aA YA A,

wA AT AR AFS IGESTHY FH=
32-9 294 std Auto CAD #Z5toA P& T
=t olgk A &M FYUT(Sprue)t AEH
o AYE dHsit

4 Girghe lpnt Mod: 1 Mol fopus (Baich) Mode
g IGES bl

pe Baova 0T e

Eﬁﬁm_@_};&}

Fig. 2 Window of IGES file in
See AE Yol Aol ol Tl A8
Aed og AEe) B2 olojug. FYHY
A4 g doleuolsgtsted 24 AT HYH AU
o PeHE ZAAsr] 43 7]z dHolHRE o] g}

- 325 -



Z Gating system® Gl X 9] B3 Gating system2] &
ol Abge] Erh

From Xpe:  [3152 ] x¥Plane:
v

Set to Plan View

Fig. 3 Change the view point

AFS BRI BUR £749) 49¢ s ¥k
%82 ANSE 9ol FYLA
WY A%, 22D LAATE o3
£%8¢ AN B gl &
£ 94950l AT Yo WAL AW

2.2 Gating Design System
o] 49 AES AUE HAAZ HAG:=
2oz A Gating system FE, Ty BAFY,
1E 2A99, 281 £ A HMggez
Hol M

£ X R

o

SR

L

Fig. 4 Circle Gate Design Section

HA @A Gating System FA L 7[HHo 2 3o
Ao ARAQ A4S HAARNA At ST
A A E Gating SystemP LS 7|2 st #Hi

Y ‘35%.‘””!1‘ B LS

) (g) nght ou ter bendiv (h) right inner bend ’

(1) Y- juncnon o

Fig. 5 particular runner design section in the

Circle runner

=g Ao 4y F& Ftd AU A dF
9 FAo] JhsdtA

g o2 AoE AAE st oz AR
ojste] AAZE Hojd du AFFEAe dES
A7l Aotk ACES £x9 wEE A9
FAANL 5 AABA AolE dHHol ZAHA
g

3. Al2E 9 HE

3.1 ASAHE ofAg A2H
A 2Eg ol g5led RFAtg vhAE AYT AF
Hgaginl. o] AEL  @55x150x100mm% =9
AARQ 71§ 7tA 2 Yot

2, PRO/ENGINEERE o}&3}a] Fig. 59 Zo
AEL 34U AR E T o|F Ajxwle] HEAF
7] 98t Wire frame 849 IGES T1Y FeiE =
9 5d& A4t

B drofAs eg tolsla® AE 44
AFs AlAaEd digt HgozN FIHHEFEVM)
g ojg3ted AAx7F AF3E  Gating system,



Ingating system, 52 BAE A" ALg-z}ell A
M;ﬂg] :ﬁg]kl_g_ 59,], 2‘}_1;}'

2 Fz A9 3, g3 AEHM A% B
T odpetel HAE HA Tm slMe g FEHF
o W Ay M FE ZFAFA AdF 7]
ARARAe AZFL MAGMAsoftS A&

MAGMASOFTE =9 MAGMASOFT GmbholA

i FVM‘”’ﬂ«] Fx3Y A& 4 Toololth

D'lﬂ!b-\-ﬂw&
LD SR RS g dmeR By

Fig. 6 A sample product
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