creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

of
L%
5
>~
>
Lo
©
(e
i

HE A F2F9 2% L3 E
& CAE 314 A4

flad

20179 64



of
L%
5
>~
>
Lo
©
(e
i

HE A F2E9 2% FHASE
$13 CAE 314 A A

201744 64



o] Tie QY TR} oo AEH

2017 64

It

4 FL Qoo @ ‘%‘%’9

fld FHYA % F @ 9

A9 BIHGAL 7 o @ (E?Q



M

1i

List of tables

v

List of figures

Al A E

Iz
- 71

1.2 A9

ﬁo

)

Al 2 % ol

o
Nk

Al
=

2.1

11

11

%0

e
)l
oy

14

e

N
T

"o

N

17

4 A

Al 4%

17

17

21

25

26

29

32

)

N

il
WU‘.O



34

A s A

34

o
o

TR

=K

39

45

A6 G A E

46

References

48

Abstract



Table
Table
Table
Table
Table

3.1
3.2
33
5.1
5.2

List of tables

Flow chart of AnyCastingTM ANALYSIS  oreeereeseee e 14
Casting analysis CONAItIONS «+++eeseesseessesssemssossseisiiinieisiii s 15
PoUring CONAItiONS «w+eesesseessessismsseseisis i 16
Shell-molding process CONditions s weseessressmmssesssrsscensinnines 35
Chemical composition of cast alloy e 35



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

2.1
3.1
32
4.1
42
43
4.4
45
4.6
4.7
4.8
49
4.10
4.11
4.12
4.13
4.14
4.15
4.16
5.1
52
53
5.4

List of figures

Shell-molding process of production and shell mold sample - 6
Casting modeling S CASE | e 12
Casting injection PIOCESS  rovrressresrssrssssss sttt 16
Fllllng sequence Of CASE 1 covrrerrrrrmerer e 18
Local filhng aspect Of case 1 croveermersrmerermr 19
Local air pressure OF CASE 1 trovrrrrvrmrmr e 20
Solidification sequence Of case 1 cvvererrererermrri 21
Local solidification aspect Of case 1 corerrmrmrmereren i 22
Retained melt modulus - case 1 crrorerereerermemrmeie 23
Product modeling before and after machining «--woweeeeerereeeeereeeeees 24
Casting modeling — CASE D crerereeteteeteeeaseecasnciettt e 25
Fllllng sequence OF CASE 2 ovvvrerererrmrse ettt 26
Local ﬁlhng aspect Of CASE 2 vvvrrvrrrmrrm et 27
Local air pressure Of CASE 2 croverrrosrrm ettt 28
Solidification sequence Of CASE 2 crvevrrererere e 29
Local solidification aspect Of case 2 crrerrrrrrere 30
Retained melt modulus - CASE 2 -rroreererrererresesrereraree 31
Thickness types of chill modeling ..................................................... 32
Retained melt modulus of chill croroerererereremerm e 33
Shell_molding Casting PIOCESS  +orrresrresnressrsssrssnssn st 35
Casting turbo Charger housing — CASE ] e 36
Shrinkage and gas cavity of turbo charger housing - case 1 - 37
Densener part and final turbo charger housing w-eoeeoeeeeeseeeeeees 38

_iv_



Flg 55 Equipment Of 3D SCAM  srrreererrereereremrr e ettt 40
Fig. 5.6 Measuring 3D scan of turbo charger housing «w:wweereerererseseseeeees 40
Flg 5.7 Comparison measurements of data crorrereereereeeee e 41
Flg 5.8 Mesuring point result Of case 1 -rrveorrrrrorrmrmrrrere 42
Flg 59 Mesuring point TeSult Of CASE 2 rrvrrrerrrrrmrrereer e 43
Flg 5.10 Mesuring data of turbo charger housing .......................................... 44



A1 3 A =

1.1 A9 64 9 &3

dA e s wrhiEel B2 A7 evkel @4e] 714 At oo
S Qoke AAH TR gAsel 7 vekEe 24 b WEYel g

TFAE A Assta ok ol# e FAlol wel zbsAt AL HE e
i de= AEA b wiE Al dlSE ] 9l
X 2aRRE Am HAA A o] 27| 7HA] thekdk I EH Q] Eofellx 24 T}
2 WES Eo7] A% =897 RS APsta b aa AA e 2}
A 7t W EF diE AEKHoR FAE Aslsta o 53 FHS
2020:37k4 EU W CO; W& %S 9%gkme= #Esta AEa dAHS
26.50km/1= FAlE Aowm Rt on, oA = 20149 9¥ -8 EURO 6
gte ZstE wizivte wiEFAE AEsh7] Al Fednh B v=S 202549
A v FAE 232km/1E FATE AL g
olB gk ApF Ak Able] FAA QN FA B HSA KR A wEsy] 98}

of AFake] A e F st F7¥E AlRE ZokelAM duA Bes

s
o,
N
do

o,
-
N

2
ot
_‘rﬂ
i&
:L
o
N
<)
|l
>,
[
i)
rlo
R
offl
_>|“]_'4
-3
E[o{t
ins
i,
rlr
o4



2 71E 7RG
FH 25%]

)

] o

=

T

X

A7k A

s

AB]7F 15%, 50% =

b a

)

Aew dHA A

o o]

E] 2 2} 4 (Turbo charger) ¥2jo] 7)tx oj=] a1 Qlt},

H71 o

)

= A7E A

-
1

o] wro}A]

o

o

.
fite)

=K

il

N
Mo

HolEH o

= 23

gl

e g4

gl FEo

E

= 99

F B HA}A

3|
pud

&

b s n glopo

ol & WrtaE B8

Jo W At s FRAT

b

Aol B 1247}

P
T

280 =2 HEAAZL F2 ARSI 9o

2l

gla <l

]

(e}

2
AA ) Aol

44

W
Ny

"o

Al

=

—
e

S R=1]

N

E

RN

"o

‘(H

el
%0

¥

AEd AA dul G

HAl 7R s o} 2012

s

3}
=

W AA 30%HF(7FE- 3%, Hl A 97%)oll A 2022\ 74 70% 7k A



A
71

1.2 A<

=
=

RS R P

3]] o} 3]

1y

2 JojuhrA A3

1 o
80

1A Ak g A

1

fite)
A
W

el

N

\_.&o
il
=K
vzel

Mo

4 9]

=

o

g

S T

ol
G

m

N

oy

el
ol
=
ai g

pf
Y

Sz Nl

e

)

5|
a4

AstA o 1

ul-
=
H(;—o

=13
=

Fo 2 CAE(Computer Aided Engineering)”| <

R4

3|
pud

!
ey

o

o

zel

juy

A
file)

7o

o

A

A Al Ed o]

3] o] &-F oA aL Ut

B

=13
=

tel =29 2A SN &

)

_ZTI

}-%-7 (Turbo charger housing) Al#F < =& &%

)

g Lokl HE 2}A]

of WiZI7FAR Q

F7] $1elA = o

23

Al

KeX
=

kv
™

A| 2

2

AT} o]

Al =i o)== A

)

ol

AL

=
=

2 sjel ol



el
ol

o

L mlA

T
~r

AE

6‘1:]1-

—
fite)

_z_o

A gl

o
N~

qe

A =2

KeX
=

7Ad 5, A ALY

el
0

ad

AL el A

Al
=

spA171aL 7 sk

=AY 3

»{51_

o] 2o o

&}

A

]

EEE

&

’

I
T St

ol

Al
=

o]
e

= BHE ZA
2 78] (Cavity)<]

Foll AbE-

3

A4

Rud
1
==

eom AE FFe A

A| 2

B

—
fite)

3

E]_]'

3 AAE

=
=

o

el

0
o

o)
;OH

23]

K

1=

I~ =
T

Fzyoz AF A d¥sE

Al
=

9

o g3tel %

2 719 (AnyCasting™) <

v

S|
e

3)

%

el

)

o

el

il
il

!
pyl

~

7o

fite)
NI

3

el

Ny

el
ol
pyl

o
Hin

b A7kE ek

wE FF

]

H

fvze)

_ZTI
-
X
™

fite)

)



Al 2 ol

=
T

=

2]

2.1

- = o To
Moo T N- oF eﬂi — m_m m m MW W Wl .WL
53 e r Xo o N Jop oo s o
) o B o JpoECE W e g
A Sy T N £ - o
Ny =3 . s A o @ H b
oA % o - me Tyl
Lo s = Ponu 3 o3 = M SO wu_u
T F Wu o . Ho SIM o o) = We o
c o oty b O & .= ol = N N
B o oK #o7 T M o= ° -
w5 LEROEPIEEL
%Wn%mﬂ ROUWHZT PN o PR o W
uro X ~n 8o [\ : Ene ‘HD lva HL 5 1__/| ‘)AI
,Xl_l By 0 ZT O_E Ko o ,Ul =t ~ ;Iryl o oy
R = mo R NN e 1H e
ﬂ_ﬂ o i1 ,Dl T ﬂr si X = B X] %O
% o oo = z 4 A oA N VIR - = 7
T o o o o T b n 5 B
o B Py g & P 2 mﬁ o o= X iy
BN Gt : o B T8 NE m N W
00 i_| 8o ﬁﬁ ‘WZ m .mmo m ‘Nv_ﬂ JD Wﬁ ﬂ A“%E oO O_E
N < I S S (T« S S g Qs
X Lo px )y Wd o PR DI
X g, TR R T Q3
D E M el o TME T oy ow T 5 oo
AN T o< = ® A4 T2 e
— H = O_E \WH Ot = X 3 N
ARl R I TR g
M h/ba\“ wrlv o)) Wﬁ IR R 1 O S = mﬁ nMo D
2 R EIHI T E g g d] &
A HA_I ) ~ = ﬁﬁ M — S @ = ol < i =~
o N 2 o4 KOG BOX T F
d_ﬂ ﬂW E o wn mo ZT ot < O_E i)
2 E LMy T e Eog T4z el
T T B9 M T O w2 2 W N b

KeX
[eRE=1

==
T

=

Al

59499

Axdow Aguold Hu A4 3

-

1

A 71t} Fig 2.1 (f)



SHELLS

FLASE

(a) STEP 1
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(c) STEP 3

SHELL EJECTOR PIN

(d) STEP 4 (f) Shell Mold

Fig. 2.1 Shell-molding process of production and shell mold sample
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A AFl A

|5 = FA4%TX4ACrNi2s2l) E4AE AEad e =44 K= Table 32
of Yeh Atk
Table 3.2 Casting analysis conditions
Value
Property Unit X40CrNi2521 | Green sand | Shell sand
(Cast/Runner/Riser) (Mold) (Core)
Density p (g/cm3) Variable Variable Variable
Specific Heat cplcal/g/C) Variable Variable Variable
Therm. Conductivity |k(cal/s/cm/C) Variable Variable Variable
Liquidus Temp. TL (C) 1,380 = -
Solidus Temp. Ts (C) 1,120 w -
Latent Heat L (cal/g) 49.5749 = -
Dynamic Viscosity | u (g/cm-s) 0.03053 = -
Critical Solid Fraction i 0.7 5 -
Air Temperature T.:(C) 25
Heat Transfer Coefficient
X40CrNi2521 | Green sand | Shell sand Air
(Cast/Runner/Riser) (Mold) (Core)
X40CrNi2521
(Cangunner/I:({iiser) 01 01 0.001
reen san
Sh(l\ﬁ(ﬂd) ) 0.1 0.6 0.001
ell san
(Core) 0.1 0.6 0.001
Air 0.001 0.001 0.001 -

_‘]5_



Table 3.3 Pouring conditions

Melt X40CrNi2b21
Mold Green Sand
During Temp. [T] 1,620
During Velocity [cm/s] 77
Pouring patch [mml] 36
Filling time 3.55s

Casting direction
[Gravity]

Fig. 3.2 Casting injection process
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Temperature  Time: §.38245(s5ec) Filling 15.000%) Sosdifcation: 000(%] Yemperature  Tirme: 3 22533(sec) Filing: 3500(%) Soligfication: 0.00(%)(Cy

1620000 1620000
1586667 1506 667
1553.333 1553132
15200000 1520.000
1486667 1486 667
1453333 1453393
1420000 1420.000
1386667 ‘ 1396667
1353333 Y 1353333
13200000 1320000
1286667 1286 667
1253333 1353333
1220000 1220000
1186.667 : 1186667
1153333 1155333
1120000 11200000

(a)15% filled (b)35% filled

Temperature  Tirme 5.91112(sec) Filkng: 75.00(%) Soligfication. 0.00q%)(c) Temperature  Time: 5.06837(5ec) Filling: 55000%) Solidification: 0.12(%K5)

1E200000 1620000
1586 66T 1586.66T
1553333 1553.333
1520000 1520.000
1486 667 1486667

53333 1453333
14200000 1420.000
1386 66T 13B6.667
1353333 1353333
§320000 1320000
1 186 667 12B6.66T
1253333 1253333
1220000 1220.000
1186667 1186667
1152333 1153333
120,000 120,000

(d)75% filled (c)55% filled
Temperatire - Time 15.0168(ec) Filling 100.000%) Solidifcation: 1.73(%0C)

1200000
V586 68T
1553333
15200000
1486667
1453333
14200000
V386 GET
1353333
13200000
1186 667
1253333
1720000
1186667
1153333
1120000

(€)100% filled

Fig. 4.1 Filling sequence of case 1
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SshAIRE A F] HFH-FAEES e 2 H
ol SHIAAA LA AbstEe] nyddTe Fed 5+ e Fig
42 (b)e] Air Entrapment ZA¥}ol| A= 7FA~7F Al a1 gy oA HES
o Fed 4 Atk olygr Ay fgeo] AAE XE A W

sov e EIE mA R Proz Buwt,

S
ftlo
2
e
G
=~

_Filling Time_ 4.80846 (sec)

9.2104
85968
7.9832
7.3696
—1 6.7560
6.1425
5.5289
49153
4.3017
o 36081
30746
24610
1.8474
1.2338
0.6202
0.0067

(a) Filling time
_Air Entrapment Sequence 47005 (sec)

9.2104
£.5068
7.9832

— 6.7560 e ————

(b) Air Entrapment sequence

Fig. 4.2 Local filling aspect of case 1
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T3k Fig 4.3 ¢ Air Pressure Z23to|4+= Fig. (b) Air Entrapment Z ¥}l
gl 7t~ aigo] ddEof X = F9 FAMSHAl =2 Air Pressuregs

g% F glom o= AFANA 71 Ao oidE o]

X

ir Pr 101325000.0000 (dynelcrm®2)

10132500000
9457029600
87815592.00
81060896.00

—— 74306132.00
—— EB7951488.00
| GOT96T24.00
| 5404202000
——{ 47287376.00
= 4053267200

33777968.00
27023272.00
20268568.00
13513856.00
6759160.00
445600

Fig. 4.3 Local air pressure of case 1
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412 &1 ¢ A3
AA &3 42 Fig. 44 (a), (b), (o), (d), (e)¢ o] 35%, 45%, 65%,
75%, 95%°014 &aL Alzbel whel YEtWiTh Fu7F 42 97 F9RE &

Wb Agsle] B3k 2 AWR 2H0) $uk =Y BEE HelFu gk

Jemperature  Time 530.473(sec) Filling 100.00(%) Solidificavan: 3500(% Temperature  Time: 776.214(sec) Filing; 100.00(%) Soligicaion: 45 00(%)(C) [eMperature  Twme 1546.27(s08) Filling: 100,00{%) Solismeation 65 00(%)C)

1620000 1620000 1620.000
1586667 1586 667 1586.667
1553333 1552333 1553333
1520000 1520000 1520,000
1486667 1466 667 1486 667
1453333 1453333 145330
1420000 1420000 1420000
1306667 1386 667 1386667
1352333 1353333 1353333
1320000 1320.000 1320000
1286867 1286 667 1285.667
1253333 1252333 1253333
1220000 1220000 1220.000
1186667 1166867 1185 667
1153333 1153333 153333
1120000 1120000 1120.000

(a)35.0% Solid. (b)45.0% Solid. {€)65.0% Solid.

Temperature  Tirne: 2209.18(sec) Filling: 1 00.00(%) Solidrication: PS02AFBHCY Jempariture  Time: 4302.97(sec) Filling: 100.00(%) Solidincation: 95.00(%)(C)
1620.000 1620000
1568 667 1586 867
1553.333 1563333
1520.000 1520000
1486.667 1486 667
1453332 = 1453322
1420000 1820000
1306.667 1386 667
1353333 1353333
1320000 1320000
1286.667 1286 667
1253333 1253333
1220000 1220000
1188667 1186667
1153332 1163333
1120000 130,000

(d)75.0% Solid. (€)95.0% Solid.

Fig. 4.4 Solidification sequence of case 1
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il
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2

Solidification Time  1384.5278 (sec)

344662
3217.50
298837
1759.256
253013
2301.01
2071.89
1842.77
1613.65
138453
1155.41
926.29
Ba716
468.04
238.92
9.80

(a) Local solidification 1
Solidification Time 2071.8908 (sec)

344662
3217.50
2988.37
2750.25
253013
2301.01
2071.89
1842.77
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1384 53
1155.41
926.29
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9.80

ﬁ-_

(b) Local solidification 2

Fig. 4.5 Local solidification aspect of case 1
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Fig. 4.6 Retained melt modulus - case 1
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Time: 0.533773(sec) Filling: 15 .00(%) Solidification: 0.00(%HC) emperature  Tirme: 1 24546(50¢) Filing: 35 000%) Soligification: 0.0M%HC)
1620000 1620.000
1586.667 1586 667
1552333 1453393
1520000 1520000 _
1486667 1486667
1453333 - 1452333
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1386667 1386.667
1353333 i 1353333
1320.000 . i 1320000
1286.657 1286.667
1253333 1253333
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186,667 = S 186,607
1153333 1153333
1120000 1120.000
(a)15% filled (£)35% filled
Time: 1.95732(se¢) Filling: 55.01(%) Salidificabon: 0.00(%)(Ch Jemperature  Time 28887 (sech Filling. 75.000%) Solidiication: 0.00(%XC)
1620.000 1620000
1586667 1586.667
1553333 1853333
1520000 1520000
1486 667 1456667
1453333 k | 1453333
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1386 867 1386667
1353333 1353333
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(€)55% filled (d)75% filled
Temperature  Time: 355781(swr) Fiing: 100.00(%) Sobitcation; 0.00(K)HE)
1620000
1586667
1463.333
1520.000
1486667
1453.333
1420.000
1386867
1353333
1320000
1266867
1253331
1220000

1186867
1153333
1120000

(€)100% filled

Fig. 4.9 Filling sequence of case 2
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Fig. 4.10 Local filling aspect of case 2
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Air Pressure 101325000.0000 (dywmefom™2)
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Fig. 4.11 Local air pressure of case 2

_28_



422 &1 F A3

Temperature — Time: 471.498(sec) Fimng: 100,00(%) Sobgincation: 35.32(%)(C) Temperature  Time: 636.569(3ec) Filin 100.00(%) Soligicaton: 45.33(%)C)
1620.000 1620.000
1596 66T 1566667
1553.333 1553.333
1520.000 1520.000
1486 667 1486 667
1453.333 1453 333
1420.000 1420.000
1386 667 1 386667
1353333 1353313
1320,000 1320000
1286667 1 266 667
1253333 1263.313
1220.000 1220.000
1186 667 1186 667
1153333 1153333
1120.000 1120.000

35.3% Solid. 45.3% Solid.
Jemperature  Time: 104915(sec) Filling: 100.00(%) Solidification: 651 6(%)(C) Temperature  Time 131362(sec) Filling: 100.00(%) Solidification: T5.05(%)(C)

1620.000
1586 667
1553333

1420000
1386 667
1353333
1320000
1286 667
1253333
1230000
1186.667
1153333
1120000

65.3% Solid. 75.0% Solid.
Temperature  Time: 2295 37(sec) Filling 100.00(%) Solidifcation 95 02{%H(C)

1620.000
1586667
1553333
1520000
1486667
1453333
1420000
1386667
1353333
1320000
1286 667
1253333
1220000
1186667
1153333
1120000

95.0% Solid.

Fig. 4.12 Solidification sequence of case 2
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FRAQ S1 Pl A9 Fig 413 @A I8 A Agew +5

Itk Fig. 413 (b= #HF Su%E Yl gy

Solidification Time  663.9140 (sex)

1149166
Solidification Time 9396251 (sec)

1075.643
1002120 Sl
1075643
928.597 G
855.074 928,597
781.551 855,074
708.028 ke
708028
£34.505 s
560,982 sen.082
487,453 487.459
413936

413.936
340413
340,413 sesidh
266.890 193.367
193367 1o
46.321

119.844

46.321

(a) Local solidification 1 (b) Local solidification 2

Fig. 4.13 Local solidification aspect of case 2
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(a) A-A Section (b) B-B Section

Fig. 4.14 Retained melt modulus - case 2
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_Probabilistic Defect Parameter  Defect Parameter = Retainad Melt Modulus,

§

Probabilistic Defect Parameter  Defect Parameter = Retained Melt Modulus, Defe

1.00000
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0.86667
0.g0000
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0.66667
0.60000
053333
0.46667
0.40000
033333
0.26667
0.20000
013333

0.06667
0.00000

1.00000
093333
0.86667
0.80000
0.73333
06E667
0.60000
053333
0.46667
040000
0.33333
0.26667
0.20000
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0.06667
0.00000
(a) bmm

_Probabilistic Defect Parameter  Defect Parameter= Retained Melt Modulus,

1.00000
093333
086667
0.80000
073333
0.6B6ET
0.60000
053333
0.46667
0.40000
0.33333
0.26667
0.20000
013333
006667
0.00000
(b) 10mm

_Probabilistic Defect Parameter  Defect Parameter = Retained Melt Modulus,

Probabilistic Defect Parameter  Defect Parameter = Retained Melt Modulus, Defect potential = 0.04291

1.00000
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0.66667
0.60000
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0.46667
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033333
0.26667
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Probabilistic Defect Parameter  Defact Parameter= Retained Melt Modulus, Defect poter

1.00000
093333
086667
0.80000
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0 66667
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048667
0.40000
033333
0.26667
0.20000
013333
006667
0.00000

(c) 15mm

1.00000

093333
086667
0.20000
0.73333
066667
060000
053333
046667
0.40000
033333
0.26667
0.20000
013333
008667
0,00000

Fig. 4.16 Retained melt modulus of densener
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(a) Mold setting

(b) Casting i

— 1

(d) Remowved sand process

njection

(c) Cooling process

(e) postprocess

Fig. 5.1 Shell-molding casting process

Table 5.1 Shell-molding process conditions

Cavit Mold Melt Injection | Injection Cooling
v Temperature | Temperature Time process Time
2 50-65C 1600°C 3.5sec Gravity 90min

Casting

Table 5.2 Chemical composition of cast alloy

Component of Alloy (X40CrNi2521)

C Si Mn P S Cr Cu Mg Ni
04 2.0 1.0 0.045 0.03 25.0 - - 20.0
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Fig. 5.2 Casting turbo charger housing - case 1
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(b) Volute part

Fig. 5.3 Shrinkage and gas cavity of turbo charger housing — case 1
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Fig. 5.6 Measuring 3D scan of turbo charger housing
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Design of Turbo charger casting part for defect

minimization using the CAE analysis

Gwak, Hee-Young

Department of Mechanical Engineering,

Graduate School of Pukyong National University

ABSTRACT

Under the ongoing global warming, regulations for gas emissions in the
automobile industry are increasingly tightened. In order to deal with such
automotive industry regulations, researches are being carried out to increase fuel
and energy efficiency. One of those measures for improving fuel efficiency, turbo
charger of the air supercharging system is being developed. Among the
components of the turbocharger system, turbo charger housing has a high thermal
resistance and a complicated hollow shape. For manufacturing this complex
product shapes, shell casting method is used, which is one of the precision casting
methods. While shell casting can contribute to mass production, the production
cost of it is high because of the metal mold.

CAE analysis is applied in the design stage to reduce the trial and error in the
casting process and minimize product defect. This process can help identify the
problems at the design stage and predict the defects by checking the flow,

solidification, deformation and stress of the casting molten metal. The results of
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the CAE analysis is applied to product design optimization and quality
improvement.

In this study, the turbocharger housings used in gasoline automobiles were
examined and the results of filling and solidification were confirmed and studied
by casting molding analysis program. After processing the analysis applying the
first design, the test results were confirmed and the castings were fabricated by
reflecting these results. Secondary casting design and analysis with the
modifications of the product location were carried out. This is for comparing the
results of the first analysis with the defects of the first casting and for minimizing
the occurrence of the porosity defects. In addition, the shrinkage failure was
improved by applying the chill to the expected localized contraction range and
there was no pore and shrinkage defect in the secondary casting after reflecting
the analysis results.

As a result of this study, there was similar tendency between the test results
using the casting simulations and the defects porosity of the fabricated castings.
After comparing the dimensions of primary and secondary casting using 3D
measurement equipment, it was confirmed that the dimensional deviation of

secondary castings with low porosity and shrinkage defects was low.
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