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1. N2
BEaAE T8 TR gue i o AR g, o
E@DelY wadEMg?, BERET) &893 2o 84358 1%
R e AFEzRoR 339 AvlE(cavity)ol Fstel Ydste o
olA~"(die casting) APYPL 72 & & @ oz, dutdon B
A AFFAoIt aAdEe o] Hold AE ¢ DA HES o
FAeE v AR dPFAeld. ol#ld dolAMAgyL 1838y ult
Q! Bruceo] ¢3te] @xFz Loz Wy o] Azolv] 71 F Sturges,
Dusenbury®l 9)ato] 7S ol AT} P 1907de] = Zno] 2z A}RHY
it 1915991 "= 9 DochlerAb7t A-Fo g GRuEFFe golAlA€L

FQAeR AFSYon BAY 2% A4 TR 898 A%

H
S Aol o] F JghAl e gkl gotalo g waEle] @ g
of o2x gom¥® Yoo AFHAY FHom FEFIHRE Azg

=)
T
F.OMAAE, 17) B FEYE BW oY AAvel 2H 2
3 &
9 A9ylol g Adzl ¥n ATEEE BUs ol Tl 9

oolALg T e F2FA glolM AAR F2EL 97] YsiE FAG
B, B ARt 2AE Fhte] FaA MiET oY /R F2a%
& Alejs) Folof g, tholAAY FAL A FHFH(filling process) T}
o3} (solidificat ion process) 22 FRH=d FARHFo| Ls
= AT 28 30 W st 8% A Ao B$E2HA g1, AE
ol dopr tolsl2=giie A AY 71z 2T Qo] Hn, oj
722 vl M@ 7)E(blow hole, pin hole)2 & &A|sle] FW7}2L Q3%

2

it



= Y A BFEY S EAYs oY A= A 2 AAE
TG 22 ddol A, TnAFS s 49 2ALuFE Av Y
(cavity) #HRT =27t WA gasres 55089 F55 o
o §FRFo| o7 Wi HAYsH: 5 F (shrinkage void) A o] ¢
or ol Age o2y ALAN FARoE Hojgr O =g
GolAAEE F2FHE AXNE ¥ dd9 B3d 2xuigis 717
T T4, 89L& & £59 fA=, 2xugo AAL Aoy
23 FEANE AN o]FAAE FAH oA FABNA ] Qo)A
Aol A dF = A /HD Fbel 9T 2y 2 AFHY
HHI gEe] F584A Frlsln e FA9 CAE(computer aided
engineering)© YAFQ AFY AFdS U FHFH 9 #Lohr}
AFAPE ol AAGAdA FAdoY SusH e Fasta AlAd
AF F48& Hrtely HAE F@44 Boe FYE 5 dng )
B 71&0]g VW olo] dolAay FA g A As} o] Folxw
A Aol oA AE g9 AEAF 2L F2E5Y o
AT AEFR 229 AT E S8ty FAs7] A4 AFsE @2aiy
dY71=4 FE5F A2 7|€E0] Jugy ez I ogo] F&5&4
TR Y FAG YT A4 gEHos oE4HT A FE &
TEJo]ZM = FFFE U (finite difference method) & o] &3 =
o] MAGMAsoft, €% ¢] STEFAN, SOLAN, SOLDIA, HICASS, aFLOW, =uj2)
A7l 2d T Aol AEdk EASY CAST %o U3, §3Q2W(finite

F

-

ot

element method)L o} £ & Ao 2 el B ol CASTEM, CAST, METALFIL,
912 proCAST 5o 94t ®

2 dFdNE A5AE e old a9 (alternator housing) S
ez 713 AddolA2"d §38 ARy A& AdaA=z A4



THEY FE2FHAAA N BE9A F. A4 dol A~

2

A3 A5 dFE HESATG. 23 Yl 72 dolgE
o] & AW el (parting line)#F B2HA ~¥ (cooling system)
R B SRS (overflow) AR & Fatol A FHEA L FHLAS
HEs .

oj9} o] HAFH A FH P E ot Hal 4olM: sotalr] ek
& S A AFES vlw 2 HEGozA #4e FFgAH A
(reliability)& H7}ste] o= Go|Al2y AF9 AxA BFEH AF
doldg o] &g tolallz=g FHNAY A= AF T4 2 ANY
@&l 71osiA] sk Aol B Fe &3] gl



2. #8444

2.1 olAAryg 9

2.1.1 tol7AM~Y F&o] =
ditfon LA YE dolAay 299 F2E AT oL Fig. 1
o Jehilglon Jgy SAlog FqHoo) g as vy 98 (nlet), A
o|EN(gate), UMolE(ingate), HFH (cast), LHEZ S (overflow), L
2ar ool E(air vent)® FAEE FAR YPYARE 3.3} Fig.
6% goh. g2 2 FoR Y@ 715 E 2EE Aolg.
) FAF(inlet) @ &Fo] FPUol 1008 4] o] Fol A WA TF
v 7MY 835U E Bety, AR TAE 27 £39 dAew
g #AgY.
2) AolER(gate) : FHAZ &HU(rumer) T QBZZ Y (overflow)et AT
F7F s HAUEE AU RN, 392 Ao E(gate)Polol ¥
gt By, J=(feed), W=(land), 1P B AoE 5& ¥#aa
AT,
3) <A IO]E(ingate) Holo] AloleRzd, Hue AAFRrL Fae I
GRHL 2 Yool lAClE WG PakE L ARE wo| B
dn Q9. A= WAL 29 4 Aol Fe&xsks BA7) o
Lol clEF Lo o5 HHH AN & Fejopt dok. 1 9
Al £k §70] AloEdA BES: £%8 "o, FAAI
oo} AAdstn, dubdow O &%= 2n/s ~ 60m/s Ao, giE F
FUTE £5¢ oA
4) LW ER2F(overflow) : |8 7injg F2o F7] D 7122 AAH, 7
HE SR 839 o 23, JAuY e &x 23, Y7 o9 %



7l 39 AF 59 48S s onERQ 94 ¥R e 8§39
BEo olEle X, 899 §FE, FELE B4 B Tow AT, 1
?|3 W I 2] P42 AnH o= AulE AR, AESA, 2R0], A
FEAzAY st AR A7) Hojx sMulE AR 20% ~ 50871 B
2ot EP QuER S0 BREURL gPedAg 50 ~ 7087 WA
o}

5) oJoIME(air vent) © T8l 4o UL o, A sl22 AgsiA
WUEs Zeuie] 8l F2 VIASRE dan dojmiEs] 91x] AAe Anlg
zo] g3 50| HFo A X, 7)1F(porosity)o] VeI He 2, ool
SFol AE 29X ¥ A, gFEYY Wolx Y Fo= ) ojojue
o 4L tolAlagoel u&, mete YUHmE FPFTH +Fo] 0.06mol
ol &go] Asinz ojurH= gojop g} I

" ltf ﬁc%a _1 T
N

, ﬁL ;?

b n

jl:1l J [ | :

L msj H )]

Fig. 1 Structure of conventional mold for die casting



2.1.2 HolA2grie] AA

Dol Aol M AFe) e ARSI YAHA AR s FAEL fe 5
2% Qoolt), BeF s YA AEY FPUH nEAo HEL Ay
A 249 Fog yehdt, v SAiA n&dAcdA do@ £45L 98
T ATk 849, "ew st 4L 45EART AL EEUA 4
DY SAXN] A Aaz. FANS AL ggT g Y

I - K T,- Tyt SXZ]XI‘M ————————————————————— (1)
T,— T,

of71A,

ty ideal cavity fill time - ----------- -« -~ [s1]
k empirically determined censtant - - - - - - - - 0.03409] msm ]
T, pouring temperature - - - - - - - - - - - - - oo [C]
T, min. melt flow temperatre - - ------ -~ -~ - - [T]
T, die temperatwre - - -------- -~~~ =~ - - - - [T]
S " Fraction Solid " in percent --~-----~----- [ %}
Z comversion factor units - - - - = - -~ .- oo - -~ %]
T.. characteristic wall thickness of the casting - - - - - { mm ]

HolA 2871 f5&E g J&sn, FEAFL FLA2YH
ol 7RulElo] s Fojgrt. ol @ @AM AACELE FEANFL
A dhE g4 o).



Metal pressure (according to Bernoulli with loss term):

fdd (2)
Py = TX g I ]
o 7] A,
Pu metal pressure [ bar ]
p alloy density [ kg
em?
g acceleration due to gravity [ én—r"g- ]
P
v, ingate velocity fm ]
s
Cq resistance coefficient
Volume flow (continuity equation);
Qw = vy, XAP =1 XAA (3)
o714,
3
Q. volume flow [ €2 ]
S
oA velocity of the second phase -————————- [ €7 ]
s
A, plunger area [ em? ]
v, ingate velocity [ _cgz_ ]
Ay ingate area [ em? ]



FTAAEL AFY F7I UFFAC ne dRHn, FAGR F &
R8RS S8AIZhE AMBY. Table 1o1= Bgaa gojragy &
2o Aol mE duAd FANEE de
Table 1 FA A2} unit:[ sec |
minimm thickness | AL (ADC 10,12) AL (ADC1) Zn {ADAC 1,2)
0.762 0.006 0.004 0.003
1.270 0.012 0.008 0.007
1.524 0.017 0.011 0.010
1.905 0.027 0.017 0.016
2.286 0.040 0.026 0.024
2.540 0.048 0.032 0.034
2.790 0.059 0.038 0.037
3.175 0.072 0.050 0.047
3.810 0.110 0.072 0.072
4.572 0.150 0.105 0.105
5.080 0.180 0.125 0.125




2.2 ¢EUlolg 3¢

‘A dlolE (generator) "Bt B2 Hegg urAdz|e AGgE we
“devo]E(alternator)"B3 R 2EA &L ol “apddolg”
AT WAZIE KA Adolw, “dEMolH” £ IF BAAE Fsid),
Agds o] ww WA FAEE, 1 gL Fig. 29 2O

Fig. 2 Photo. of a alternator
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dol (regulator), 283 ¥24& 98 Hdud B4 gedoly s
Fdor BHED. B =FdA gFds dehoy seye 7&e
HelAA~" A7) 72 9@ A ez AFEY UFH 0100 VFoR
Hdl F9E 0.1 ojie] HUE BASH R 927) il Gevlely §-%
A AEFE VEA 13 delAlay YT A8y BE WL Halr)e 9
g AArbgo] dastgon, ol AFE A 29le] Hu, Wrd
3 FARESd 2RAY FAE ¢tz Qo] o2 A A F.
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2.3 EEUlolY 3¢ AEE 944

ARl oAy FY9 P o)Ay xAdlo] JtEZe Raw
of slow, deWoly 593 AFE A 134 dolAAy H4Y F v
A AT EE WE Aol oF Aasbge] Wed 2R £
75 9ol A @100 71Fos Ad AL 0.10109) AUEE sA=
dEYlotE - RF AEE NE7] A AMdwgeR g ge A
& AAel wdstdnt. AA, g3% AF 27, oA HH o
& e, AFFAN wE 599 Ave 99 A 2k {4 5L 4
Astug nq A ol A" 5ol JFeES AARAR, EAL ¥
A2] FRAANA dHdelE 8939 715 Ao AFAAE {7
% oo 2FL WAG] Astel :ojo] FAR] WAHYL Aat
U.omg, AR 9 24 S Yt 3ol 9 AEE AdME B S
AT, AA, AFEe] zolge] 278 WAsly] Hole} Tzn} oy
¥ (plasma cvd multi coating)2® HHAFAUT. Fig. 30 A48 A
BoolAlAg g5 28 et 712y Fd722E AFY AF
AU R Tolo 23 For A LutE AFL 77t olee o
2 F97EY o] gutsojol A, weld ANE golAay 29
T2 5HL 7189 0|55 Paa oAy Arug nAZ PEa)
3, 2% ol AW A2®E wqshdA, oMYA AEY FY R AF W
3 zol9 Ao gt YAE =xagg. DL AHY Folst AA
of AFE Dol ¥ £ =S HAF HArojn], @t IS HAH
o] Az oJAE |ozN, dAde A o8 FFEHD, ojAH AL
2olEY. @€ £3APA melz Fdhav IPPoR guAdsgow,
olARA AE FHE H4hFoR Holy] A8 HXH Aolvt. TF A

il

(o]
=

_‘I‘I_



T R ZUAL Holo AME o)z ALY @ S¥WY Lxs
LASHA KA A5 BAF Aold, ®e A4 oA FAH AE
THOR AF T30l o] iR olAGA AF BABAES g8 ¥xeR
o of2E WAAAY FrAME AFY 715HE 23 € FF) 9T Ay
5= A3E @AE) Aste] sole] FAR) YAAL MxEgon, ANE
AREE A5G Fig. 45 4A€ 39729 AAERL 9 g ¥
Aoz vepd zleld,

.u12_
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Fig. 3 Assembly drawing of the die for alternator housing
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(287 SMA

EEENEEETY [actA: Hass]

Fig. 4 Steps of the die casting process

S9=rt ¥ (plasma cvd multi coating)S AWAHQ et
(chemical vapor deposition)®] & ZHF= 5= (physical vapor
deposition)¥ v{Eo] FAMEFY(dry coating process)O® BFHU}.
£ o553y 354 AR BgrFE g2AY, £33 o]
KA Tz FuFHE o] oy g nRoE LEAGE
HolA ZdEFoR @4 Bfarie @ S5 2esEe] 5y
2 Rd A, 485 sl2art 22F A5so aYEn B2z
His) 7lHo]l A@ay ARZ(sharp) @ dolE ZYo] RAAY zws}
AZA ed. 253 A3 ARG Y 2XQ) 450T H2olA F
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datd HAA 180TAME Agio] sbsate] Es7h ok, AP g
AR 7hgol bt HERY) 2ET 5o Wo|vh, who) T )
MR B9 B¢ WFow 1 ~ 3.50]F 2o} dl@d o] A (decoration) 7E
o Ao mAasoss 29E v g7 Ao B4 250380
= 8. Fg 399 A9 248 Aaglod BA Agels vz
T2 AP stojok B HHL & mAA(SEAY, A}
iR gobol sh WAZEFL agrhd xHASE HES QAR B
of agsordt stz Ko .

m15_



3. 44

3.1 &AM 7A

TEAL A8 =9 MAMAsofte] AukAQ SRR L Fig. 59 7ol
A48 FA(pre-processing), LA48EZ #A(mesh generation), 4]
A (solving), FA 2] #4 (post-processing)Q] 4GAR oA},
AAD RGN = ¢4 F2AME 9@ F259] 2agol dasy o
e FAUFL 329 CAD TR IAL ot gt QAFolER )
°lE, mtole] A% npAstA R 349 MEE olgdte] 44 mdy
(modeling) & F= siMLz o] st B2, |22 (biscuit),
7 BRW T AT a8 AXYINE o] Ratd] AL}

A% sk ol f5old d A4S Fojuls 4L Au| g
olA Tt HFE ] AHAR ML ola @ vE RS I3 Zojwl 5 gl
ong, AR ¢ e rjagiRo Rgol dadA . oldd A
AL 2R . 2ARTS o Fet= FFaAPERND,

_16_.



| sTarT |

!

3D Solid Model(STIL)

1

Pre-processing

!

Nesh Generation

Investigat ion i

of adequacy

Solving

'

Post-processing

_i

[ Emp |

Fig. 5 Flow-chart for die casting analysis
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3.2 Ay A

TA R susiH ol gHE AMpgAAL FA9 553 dAg 4
of disid AF, $F5F, duixy 2Eyyos Yygd = dd. 4 #E

A& Ze)of A (Fourier's equation)o] s F8%HD §EHAL Uy
of-AE 2 (Navier-Stokes) WA A ob @}, 4] (4)~(7)of 3349 u]gt=Ay

%

A9 78 R s A EE A5, OAVOFE AHEE vw]o}-
252 (Navier-Stokes 34, ouix] 34 @ A IAA 52 Yehigo.
THANFT ol&E= HFAEA(FIE; Finite Differential Fquation)2
(&) vehge},

® A5 %A Y (continuity equation)

du
ox

ov ow __
ay + a9z =0 (4)

+

® Navier-Stokes #-4(Navier-Stokes equation)

at ox ay dz p Ox

6u+ 6uu+ 6uv+ Quw _ 1 8P+V‘\:7“>2u+ g,

8v+ duv 6vv+ dow _ 1 aP-{-y?zv"f” g,

at ox ay 0z  p Oy
ow , Ouw , dvw , dww _ 1 P, =
ot T Tax "oy Yoz T p e YV Wt g,

(5)

_..“8._



® o} x] ¥ N (energy equation)

9T 8 0 0Ty, 3 09T . 8 .. 3T
PC=ot = o K gy )t 35 (K5,) + - (K-5)

(6)

® Volume of Fluid

oF _ _JuF
at ox

ovlF
oy

QwF
0z (7)

+ 2oL

® Governing Differential Equation(FDE)

A 0 __d a,dg)
at(p¢)+ ax,-("’“f‘b) ax,-(r” ox ; TS

Ir

A7IA, u, v, w; x, y, z & 9y = 3345 (kinematic
viscosity), p A9 BX, gv FH/NEE, PE ¢, 8T FE= &

AN EES Vepdd,

_‘Ig_



3.3 AR

AN S A9 dAYAAFTAN =Y 9F9 349 49 oz
Aske] EDSALS] UnigraphicsAl2~®E o] &30 Fig. 63} o] 2de s
Fom, Az FYUinlet) 24 41181.65 mre) AHL 7N9), B Aojgn
(gating) = AHL 179335.9 mw, C= QAPIE(ingate) 2 300.7931 mre] RAL
7L, D AFRcast)2A] 106311.3 mr, E= 9 =E2 2 (overflow) & 3887.85
o] AHL ZAGT. an YR GeolE LA WA 5100
7oz A Jd4x 0.1 ol e i 54 2.5 ~ 3.5 m9l A HuUuss
71z #4 mddojr},

olgA Aod YAAREL F2AL 484 =9 MAGMAsoftolA] 912
o 7be @ STL(stereolithography)® 2 wWetsla] 2z} )& Z(naterial
group) e Y BAE Fig. 7ol el MAMAsoft: G342y
FWAL=2A 248SLE Auzdg Bdo 9aod 4% Q4288 43
stof, &%e e4zv)o gshs Mg Ametal cell)S A oJste] AL
g

_20_



Fig. 7 Geometry generation of MAGMApre
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3.4 ;A=A

A didE dEdeld a4 ARL AC12EEolY, guido
2 AXREES G0l ¥i T2, #5494 2 ANEAY ARl ¢
o] ANt GolAaY Fxol YEHon Bo] oSy FFoln A4
S AT AAEA dolH= MAMAsoft9) o] Bl # o] A (database)ol
WgHe] Q& Table 23 €& 93 EAXE AlL590. ACIRTEY
2 E = Table 39 Vehg Yo}

Table 2 Physical properties of ADC12 alioy

Properties Unit Value
Initial Temp. T 660
Latent Heat Kl/kg 514.2
Tiiq “ C 614
Tso1 T 555

Table 3 Chemical composition of ADC12 alloy

Cu Si Mg In Fe Mn Ni Sn Al

3.06 11.52 | 0.25 0.76 0.88 0.43 0.33 0.15 rem,

2 AN AN olF QAT B RYE AARdE A g2 dA

,...22_



= g d AgA e BoA A2 o HE2AAF(thermal contact
resistance)o] lom oji= ¢4¥, &%, A HY o&sle] Wilsl= gho)
9. 53 8954 39709 AL (heat transfer coefficient)= A
o sle] T8 Aol AA 2FE AHYAFE Table 40 Ve, =
e % d A2 S dat: B8 ALY 2rjex, v, wx,
A, dAeT, AYHLE, THALE S9 o] Wasit), B sAo)A
= Table 59 22 & AMgslsith. 1 yho] SFxx7on Fge FJre
SKD61etH, w99 2/|LEE 30T AAs] 7 AlojFo|ae ML
T AbelZel WE 539 2EWEE B, et A Wate
=l o8 BAHn, §FALEE 0T2 2R, AHEF TojALy
ZIAE 09 83 ov A}RS TOSHIBA 350ton® & o] 24 E=E =
A9 A3 Aol 72m, 600mm= 2+t AR ahed o}

APERALS A% 1HAEY 29 A Exdon, 27 0.2 /sy AL
AFES &3] AVEE fdE7 A, F, AANERAR 2HE o
7HA ] 20)H, o] F &9 AuEUIR 2.0 n/sS] NZOE AT

Table 4 Heat transfer coefficient

Material group Heat transfer coefficient
Die to Die 500 W/m*(constant )
General cooling to Die 1500 W/m’K(constant )
Spot cooling to Die 2500 W/n’K{constant)
Cast to Die 3000 W/m’K ~ 7000 W/m*K

._23._



Table 5 Conditions of the material and processing for simulation

Classification

Alternator housing

Cavity ADC12
Fixed die
Material Moving die SKb61
Core pin
Cooling channel Water
Cavity 660 T
Initial
Die 30T
temperature
Cooling chamnel 30 T
Machine type TOSHIBA 350 ton
Machine Length of shot chamber 600 mm
Piston diameter 72 mm
1st plunger speed 0.2 m/s
Plunger
2nd plunger speed 2.0 m/s

_24_




Fig. 8 Photo. of the die-casting machine (TOSHIBA 350ton)

_..25_.



5 FA&H

3ol A& FAH AgHor HGE(heat flow)Q) FaFo] AL
gelay F2HE F2ATY gL HEo) £99 35 o 243}
51 oglo] thojA=gel FzFH glelNg FAHAL W Fasidu
@4 A, 839 FHo] o]FoR = B¢ FAHE £89 59
VEE VAN PEREIE S99 S 4%
THAG. FHo] o]FojAE FU Surl APgd SR Qo gad
FAHE 899 d& eS¢ 9 5 D, o)} 2ol 899
2 o FAT ARGA FE AL FHo] o] FojH 7] fFo]
Aol e sty WA sAFelop & Z2lF Folg. w@ 4
Aol 7|Ysk= o8 kA AL AR ML B A=d $ 9
5
9l 0.

i
<
©

fo
H
3

o Jr b
M
=

LY

TR BT 5 gles 2Tl F3o] FAd] AYAA

EF, 29 dFg 28 FH o 2o spa9 29 o] 9

SHAG FHAE5 28 Ae 28 A& M (heat loss)H a7 v]x
=«

(misrun) ¥ F=A(cold shut)S Fdstn], vl Y5 w2 859 =4

rr _E

SRt F9u Add s Augre ving £Jae Aol AT 5
Atk ol AL A% AMAE FY FAQA FEMT o
A siYo] dgHon o]Fojxlo} g}

BA FAARAE 27] FYY LEE HLOR BE Fo] AL A

Aste] AAF 2xAA A5 Yo 4 M9 Al (cold shut) =Y
= oot webd dA FAARAY FHPLEoM 9 F2eMLS A5
71 #tste] ¢ AbolEFolA 9 FAH S AT,

T AlE RS G¥0) AdE F 890 FUHAY 499 FAAE

=59 AAE Y8 SR FA BAL ey &

4”

720 3% o

o



L
pm |

&

ol AAHE &
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Az o] Fo] A,



& dFFA o). FupFel s FrATe 2 AL, 1YY
o me BoxlE FRHL ged i oz vl o) wel =z
T (shrinkage hole)# 7]F(void) o2 FEZ 4 glon $&3
29 f50 F2d T AAEE ANRY 354 gusd, J)e
TA 47 (dendrite) 7 4939 f540] 2o, g0 ¥& ao
E7 Y (nushy zone)ol A 3ee] fgo) AFalnar 1 gufHo
s qAst= FAY A FHFolgtm I F gln.

THREFY AL VAR ow 499 fEA vdeEy, ox Sm
AAZE 89 5ol AATAY dHAon, FA4A A uhe}
GatAlRe]l B3hd gA4E el § g9tz 283 g9 9%
AAol7) wiEel ol d EeH dAEL gdaA AMeE Ae ug
olglE AL Ao,

2 47N e Fusber FETnAT HAsEMol 28 Ao
A= AFY FHEEAE FHo= Sl AR HHe 2

_/_"\__
Ygn 4 S A 58 vasqn

= =

rlo
}-.1

fo

ol

e
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4. 27 2 3%

4.1 A2 A3

499 AAAJA FHAE(filling behavior)2 Fig. 9 ~ Fig. 120] v}
Ehlch. AlFe] YAl GARE 434S AT 2.5 - 3.5m #
& FA HdAR Fddde] AP sFoT ZFAPL o 4 A,
Fig. 13014+ A5 §3L57F ARH(T);,=614T) o]tz "oj=| =
¥ ¥ SAAEYE Yl 9t} Fig. 14 ~ Fig. 15= QAo
7 FAE A5 F 50071 TAE AP FALHNE Y= Row, w
Z1E AR A EgMde] AACIERTAN FEEA HF(swirling
ftow)7} HAstn], o]z QI Age) WA7sA 0] & ¥ Eol LAz
. ol 899 550 FHEY ANFAA FEolrlA] z27)HFol
o gddn, 1 A% 839 54T dAlEdA Y AlegE o] At
Hel, AEe F4534 39 B¥o) 29 899 899 45457 1
AA AEHT AF F=A(cold shut)o] 47 F712 EYsto] A7) 7]
¥Age] agsfoizn, ool A HNE 8 Y o|FI
QBERSE 899 58o] ol Aoz JdAHE ARYe] Hrlaof
Z Aor AlgH ALY, o)dFHE EYR Fig. 1739 go] o oS
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Fig. 9 42% Filling behavior of alternator housing
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Fig. 10 53% Filling behavior of alternator housing
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Fig. 11 75% Filling behavior of alternator housing
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Fig. 12 100% Filling behavior of alternator housing
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Fig. 13 Temperature distribution of alternator housing
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Fig. 14 50% Filling behavior of alternator housing

Fig. 15 Magnification diagram of Fig. 14 - "A "



Fig. 16 Photo. of the insert core
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Fig. 17 Photo. of the cavity
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Fig. 18 Photo. of the cast
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Fig. 19 Comparison of simulation and actual casting at 55% filled state
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Fig. 20 Comparison of simulation and actual casting at 75% filled state
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Fig. 21 Pressure distribution of alternator housing
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Fig. 22 Fill time of alternator housing
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Fig. 23 Velocity distribution of alternator housing
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Fig. 24 Cooling design of alternator housing
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Fig. 25 50% Solidification state of alternator housing
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Fig. 26 58% Solidification state of alternator housing
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Fig. 27 63% Solidification state of alternator housing
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Fig. 28 70% Solidification state of alternator housing
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Fig. 29 Solidification time distribution of alternator housing
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Fig. 30 The predicted defect zone by solidification simulation

( at 11.0 seconds )
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PR TR

Fig. 31 Temperature distribution in the fixed die

Fig. 32 Temperature distribution in the moving die
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Table 6 Solidification rate according to elapsed time

Time ( sec )

Solidification rate ( % )

0.848 12.4290
1.3 20.3792
1.8 31.2431
2.3 40.0807

- 3.0 51.6646
3.6 o 60.0353
4.4 70.3268
5.4 80.3427
6.9 90.7958
8.0 95.0147
14.9 100. 0000
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Abstract

Computer Simulation and Die Design of Alternator

Housing for Automobile

Park, Jong-Bae

Dept. of Precision Mechanical Engineering,
Graduate School of Industry, Pukyong

National University.

The die casting process was used to manufacture an automotive
motor housing. Generally automobile parts are required to be light
and have high strength. The casting defects caused by molten
metal are cold shut formation and air—trap. The control of casting
defects is important but has usually been based only on the
experience of the foundry engineer. Therefore simulations have
been carried out on the die casting process of motor housing.

In this paper, 1 investigated the characteristics of the die casted
motor housing with the HDPC(High Pressure Die Casting) process.

MAGMAsoft software was used for computer simulation code and
the material used was ADC12(Aluminum Die Casting Alloy). 1
presented the results of filling behavior and solidification process
of the cast. The analysis results obtained about filling behavior and
solidification of cast agreed with test results.

Finally, 1 obtained flawlessly casted parts, optimum mold design
and processing design.
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