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Case Study for Casting Design of 
Automobile Part(Gear Box) Using CAE
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Dept. of Industrial and Management Engineering, Namseoul University

CAE를 이용한 자동차용 부품(Gear Box)의 
주조방안 설계에 대한 사례연구

When manufacturing die casting mold, generally, the casting layout design should be considered based on the relation among 
injection system, casting condition, gate system, and cooling system. Also, the extent or the location of product defects was 
differentiated according to the various relations of the above conditions.

In this research, in order to optimize casting design of an automobile part (Gear Box) Computer Aided Engineering (CAE) 
was performed by using the simulation software (Z Cast). The simulation results were analyzed and compared with experimental 
results. During the mold filling, internal porosities caused by air entrap were predicted and reduced remarkably by the modification 
of the gate system and the configuration of overflow. With the solidification analysis, internal porosities caused by the solidification 
shrinkage were predicted and reduced by the modification of the gate system. For making a better production die casting tool, 
cooling systems on several thick areas are proposed in order to reduce internal porosities caused by the solidification shrinkage.
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<Table 1> Chemical Property of ADC 12

Cu Si Mg Fe Mn Ni Zn Pb Sn Ti Al

1.5~3.5 9.6~12.0 ~0.3 ~1.3 ~0.5 ~0.5 ~1.0 ~0.3 ~0.3 ~0.2 bal.

. 
[4, 7].

(Z-cast) 2
. 

, 

. 

2. 해석방법

2.1 전산해석 과정

(Z-cast) (FEM)
. 

<Figure 1>
, Mesh , , 

. 3 CAD 
Z-cast

STL [3].

<Figure 1> Flow-Chart of the Die Casting Simulation

(Gear Box) 3
CAD (Unigraphics NX6) 3D solid 

<Figure 2> 3 CAD 
(Magics RP) STL . 

STL , Overflow, 
, , , . Mesh 

FEM 
, 19,584,000

. 
<Figure 3> . 

<Figure 2> Casting data of Gear Box 

(A) Case 1; (B) Case 2

<Figure 3> Meshed Data of Gear Box with Z-Cast 

               (A) Case 1; (B) Case 2

2.2 해석조건

<Table 1> (ADC12)
[1]. 

<Table 2> . SKD 
61 , 680 , 
200 , 280 . 

120Ton Cold Chamber Type Tip
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70mm, Shot Sleeve 345mm
. Plunger 0.4m/s 245mm

, 1.6m/s 100mm
2 . 50s

, 5~6s. ( ) 4~5s 
135~140MPa .

 <Table 2> Condition and Physical Property for Casting 

Simulation

Classification Cast Mold

Material
Initial Temperature

Casting Temperature

ADC12
680℃
600℃

SKD61
200℃
280℃

Geometry data Case 1 Case 2

Part Size(mm)
Part Volume(mm3)

243×315×149
517,383

279×319×149
593,295

Shot sleeve data

Machine Type
Cast pressure

Plunger diameter
Speed of slow shot
Speed of slow shot

Length of shot sleeve

120Ton Cold Chamber type
135~140MPa

70mm
0.4m/s
1.6m/s
345mm

2.3 해석내용

<Figure 2>
2 . 1
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(Branch)
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충진해석 및 
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(Gate System) Cavity
[2, 4]. 
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Overflow
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3. 해석결과 

3.1 충진해석결과

<Figure 4> <Figure 5>
. 

, 
2

. 
(0.4m/s) (1.6m/s)

95%
.
<Figure 4> <Figure 5>

95%
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( 2)
<Figure 5>
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<Figure 4> Simulation Result of the mold Filling(Case 1)

<Figure 5> Simulation Result of the Mold Filling(Case 2)

<Figure 6> Simulation Result of the Solidification(Case 1)

<Figure 7> Simulation Result of the Solidification(Case 2)
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(Flow Junction Zone) Overflow

 . <Figure 
4> <Figure 5> 80% , 
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<Figure 8> Tool Modeling of Gear Box 

      (A) Upper; (B) Lower

<Figure 9> Die-casting Tool of Gear Box 

   (A) Upper; (B) Lower

 <Figure 10> Casted Gear Box 

              (A) Case 1; (B) Case 2

3.2 응고해석 결과

, 

. <Figure 6> <Figure 7>
, 60% 

540~590

. 
80%

2 430~470
. <Figure 6>

<Table 7> 80% , 
2

. 2

.  

4. 실험결과 및 비교

. 

4.1 금형모델링 및 제작

<Figure 8> , 
. <Figure 8>(B)

, 
1

. 

120Ton Cold Type
.  

<Figure 9>(A) <Figure 9>(B)
. 460mm 

570mm 460mm , SKD61
. 

46HRc . <Figure 8>

.
<Figure 2>

. 

<Figure 10>
.

4.2 결과비교 및 고찰

<Figure 11>
. 

<Figure 6> <Table 7>
(A, B section) (C section)

. , 80%

. 

.
<Figure 12>~<Figure 14>

. <Figure 12>~<Figure 14>
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, 1
. 

. 
<Figure 12> , A

1 1mm 
, 2 1mm 

. 
<Figure 13> , B

1 1mm 0.5mm  
, 2 1mm 

.
<Figure 14> , C

1 1mm 
, 2 1mm 

.

<Figure 12> Cut Section A of the Casted Parts :

 (A) Case 1; (B) Case 2

<Figure 13> Cut Section B of the Casted Parts :

 (A) Case 1; (B) Case 2

<Figure 14> Cut Section C of the Casted Parts :

 (A) Case 1; (B) Case 2

5. 결  론
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