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Case Study for Developing Automobile Part (Steering Wheel)
using Vacuum Die-Casting Mold

Hongkyu Kwon * Moo-Kyung JangJr

Dept. of Industrial and Management Engineering, Namseoul University

When manufacturing die casting mold, generally, the casting layout design should be considered based on the relation between

injection system, casting condition, gate system, and cooling system. Also, the extent or the location of product defects were

differentiated according to the various relations of the above conditions. High-qualified products can be manufactured as those

defects are controled by the proper modifications or the changes of die casting mold with the conditions.

In this research, the proper manufacturing method was derived intensively for reducing the defect of the internal porosity

of steering wheel housing which is very complicated to achieve a good mold design. The method was also derived for minimizing

and for guaranteeing the product quality through the analysis of the casting problem and the deduction of alternative plans.

Keywords : Die-Casting, Gate System, Steering Wheel, Vacuum Block
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<E > AFY] Fd 58] 7]

A F-99 VN EFFE

w2 gkste] AJeletddnt <3t 2>

3 Adolth o So] PK2E 7|EAOR 7| LA S0
37

Sroll A A gt nkel o] steering wheel housing 25 0.4mm ©]slo]iL 7] E7re] 7+ALE 8mm o] Ato]ofof 3
Ao 2FAAE AL Q= AFCE 2FAN NE oh 22w 27 Imm oldlel vAZEAE 02mm o]
£ R EE AN 0 5 Bk webd F22 eh7h 37 o4 wARA golof g,

As HAsteto] 7|2 A%S Hasksks Ao] o] AlFe
SAolth A AAES SIS dEeta, v 22 ZYpdRl 9l x[Xt
£ EEn 294 9 A4 45 sl Agdr
TS A AT PN A5e HA Y FRE AF <719 2>(A)°llA] E1ek = gl%ol, steering wheel hou-
FEg el A&k Aol FAd HA o &3ttt sing?] Aol=2E ZFE 572mm, AE 180mm, 77| 136mm
ojm 3akl Fdew RdE Hdrh Fod 84 V|2
<E 1> HEF 29 5138k 71Z 2% He <2d >0l YEbd vhek 22o] section 13 24-9
Location Areas Porosity Class (=2 Bef)= dAAlof R 5 ZE S(steering shaft)
1 Machined Seal Surfaces PK 4 °of A¢H = FHAEA M AUER VLT E 276
2 Machined Bearing Bores/Surfaces PK 2 gk aAe 9 FxAS FHug tste] A
3 Housing Mounting Flanges PK 4 Ao FEZ(chill band type)S A3 TE <219 2>
4 Rack Bearing Bore and Threads PK 7 (C)oll LJERF nF9} o], section 13} 245-9]2] 7| E A S
5 Housing Mounting Screw Holes PK 4 A2 2 ATEES AA9). <Y 2>(B)ﬂ' <1
<E 2> HE 592 318X 7|Z 2%

No Parameters Pk2 | Pk3 | Pk4 | Pk5 | Pk6 | Pk7

1 Maximum diameter of Pores(mm) 4 7 1.0 2.0 3.0 4.0

2 Minimum distance between two pores(mm) 8 15 20 25 30 30

3 Are not considered pores with diameter less than or equal to(mm) 2 4 .6 1 1 1

4 glalixzregstéorslezi)ioiéem 1 maximum allowable porosity size as a percentage of N/A N/A 30% 30% 30% 30%

5 Ir.l exception to item 2 if there is only one group of 3 pores, the minimum 10 15 ) 3 3 3

distance between the pores can be(mm)

6 ftn cz);czpet(i:)r?mt)o item 1 if there is only one pore, the maximum diameter of 6 10 15 25 35 45

&
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198 HEH - BTFEB

<O3 2> (A) HE 223 (B) =€ R _4F (C) =8 222-51=F A slides

<33 3> (A) ClolPHAE SH 4% (B) ClOIPHAE SH-31E R slides

2>(0)¢ 59 A A 5 9l
et 22 Qste] 53 At F7EE 6719
slide7} 2Hs3todoF AlES d&aiA F& 7Hse Al
wolth AL Atol= Bl 53 v 8-S HAsksl] ¢s)
o] tho]F| ="’ 7]AI= 850ton cold typeol] Z-&o] 7153}
L& Bodo]xE A|FEst

<T1¥ 3>(A)9} <19 3>B)E ALE tolA " 53
HolEr) tholsl A8 &3 Alo]2E 7R 940mm, AR
550mm, 7 475mmo]al, 538 FoJ A AL SKD61Fol
A E sko] At 58 o] H slides?] B
46HRcZ AA LA <7 2>9] 38 T dF
&k npe} 2ol section 13 25-91¢] W 7|2 & F A s}s}7]
Aste] <17 3>o YERA viep Zo] 88 T ES
(chill band type)= tholH =" a3l AX|s}H T}

o o Jr o
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| #2299 Adsdr,
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<E 3> M=ol 3N =M

TETAI HZO THEH AR

Cu Si Mg Fe Mn Ni Zn Pb Sn Ti Al
1535 | 9.6~12.0 ~03 ~13 ~0.5 ~0.5 ~1.0 ~0.3 ~0.3 ~0.2 bal.
<E 4> YZ0|E Z(ADC12)2| 7[HX ME
IRz 0.2% LiZ ME Ehy| I 22 (N/mm?)

(N/mm?) (N/mm?) A (kJ/m?) 2X1073]
295 185 81 140

<=l 5>

B A8 oA #-83}aLA} &} steering wheel housing 2]
37HA Fxetel diste] <1E 5>l 48} 3Ee] CAD ZR
Z13(Unigraphics Nx6)< ©]-83}4 3D solid &< 5]-
Ark Aol AHEE FRUOR §H7Y] 2V|2%
6700c, FHZ7|NDLEE 2000c, FE F uséla%l::_t
2800c = At vhol ="M A1 GAE 850ton <]
cold chamber type &= tip2] #|5-> #80mm, shot sleeve)]
Aol= 1045mm= 74 933t} Plunger®] AFEZ712 0.72
m/so] ALEAIET 270mm Y AL7ke]H, 1.6m/se] 1%
AFEI 775mm o] &R 29 AFER S AR
o} 2 cycle time 80so|™, FINAITHS 15~16s. &3
(AL 21~24s F2UE L 130~140MPaZ A A3}
At

AAES AEFe] WE7IE2E FAEE k] $
afo] 1A} WMEReL MWto R THS % %6}04 < A

}F—E— 8]—2}11} Zi}i X-ray H”\} 3 4 }% o]-§-3}

7% 01%749} Hlmkﬂ 37”«1 &?174011 LEE
A, A7 2 AR A4S st FRoke
=3tk B3 FUGS 2R st Y58 E
136t aL Al AALE S Bto] 71 E3AE skt
Ao atzae B w7k 99 2 WeNirial and
S whRsto] HH o] St e A%

tol =" F3HE AR

< >m

Zzxdfol melzl (A) Casel; (B) Case2: (C) Case3.
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<8 6> HEHSE (A) SHAAL /IRl (B)X-ray AA

st AES 1A o2 AFS FedEE
Adste] 7|ZAAE APt <" 6>(B)9F 2ol
ArLe] AFEE Eol7] 8t AES Addste] X-ray
ArLE F7HR

ool tigk A 2 A2 WAEEHH S FAS

A A g Aol

ks

3.1 F=YRH 10] CHet satEA

<I¥ 7> FERURN 1E F23 AT ARE e
ek <2® 7>olA yEbd mheb o] <T1E 5>(A)ol A
UEbd <ok 1>9] 2l dolE o o Hseh

AT - HPY

P4 YeRdITh <X 5>5 F2EUeF 1o ek Set
X-ray Ak dj gt t
& 7|EHTE <E 5> 8983
715 Yo A2 743 A}, section 13 2004
= A7 25mm olAte] HE 7|E7F WA AL, section
3 133 304E A7 1.0mm ©]ate] 7] E7F wAE gl on,
section 3 2914+ A7 3.0mm ©]4e] 7|27 HAEAG.
<X 5>9] X-ray AAFA I YERG vl 7FHo] section
13} 200 = $55-9lo JF5A o2 7|7} w8k A
° 7 FAHE AL section 3 2004 7HE BE J]|EE0] HA
Y3t Aoz AdETh T3 section 3 13 3 30 A
v Al Z|EE50] WA EEsta Aok A vEbd A4

2
= 3 ol
o tatel 5Hacl BHE ARI L Adne oA
ut =

<E 5> FZYUOL 10f CHEt LHF J[ZHAL

section # 1 & 2

section # 3_1

section # 3_2 section # 3_3
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olA ARl FEk 1614 Lehet o V) xg
H28k37] SAte] theel oalg mddte] Faml 20
2 &3k}
c TS AF3E] 8] 9] gated] FS Hoig H
gt
<7tz AEs &) flste] MEEE ) d4d
AAME] & 2 E el
AT EYHY Ad4| BHash A4S Thaur]o
) 7h gow Addie
cURTIEE Fol7] st A AE overflowE
2.58) o] = gt
cUIFEVIEE Fol7] fste Bad FHd overflow
g F7HI olate]l 717} AEG oM, section 3 2= AA
1.5mm °]ste] 7|27} BAH AT X-ray HAFA Tl A
3.3 FEWOL 20f Ch3t Hajmet = section, 134 254 = F55414 71274 AH AAD
A0 2 B L section 3 13 3 3o A= oF4 wlA| 7]
<1 §& Fxupol 27 F2a A Fo APWS U} EEO] B¥&a ¢t} Section 3 2% Huk ARl A 1]
gty <19 s>olx UEhd wlel go] FzrAES  AVIEZ BANAAT Xray AAATAE MY @
<a¥5>B)ol] YERd Fxuer 20 wda dolge 2 7|EEC] WA Lxste ASE dddEnh HAPA
et fARE WA UERIE gtk <E 6> FzW o UEhd v o] B9 s)mAghe] Fxet 19
oF 20 that St 2 Xoray ARl thdk 23S el HISHe] Bol a4l Ao, A pilot kel A sec-
o Ed 7k R9lel U@ A EFSE <E 6>0] 25 tion 3 29] V| ZEFOE Ite] BFFo] 50%°] Y
Ack 77t B9 E V12 Ar1E MyolAgwE & ST Section 3 29 WRIIEZAIS W8] #15to]
A3t A7} section 17 2014 A4 0.5mm olate] 7] A7 2 AYAe] 7S wEoR ey Faet
F7F A JA, section 3 13 3 39l = A7 0.7mm R WS =ESHSATH
<HE 6> FZHO 20 CHEH LiF 7|ZZZA}
section # 1 & 2 section # 3_1 section # 3_2 section # 3_3
\
¢+ A
X-ray ZA}
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& AR B eI Sdth <3 7> FEUSE 3 Alaboll M section 3 29 V|EEFor <l HAFS
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section 137 200 A= F2W<¢E 29} M523k Aite A4
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&
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M A7 0.4mm o]ste] 7|E7F Ao Fauet A5 24 AlE S power steering housings TFHtS
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