St=HLSSISK X 26 # 33 pp. 88-97

March 2009 / 88

Journal of the Korean Society for Precision Engineering Vol. 26, No. 3, pp. 88-97

S Hojfjce 3= 08
W

il

g3 AEzgeo

oY &

Development of Magnesium Seat Frames using the Vacuum Dyie Casting Process

MR, B ? QX FHS!

Hyun Woo Shin"®, Beom Suk Han®, Hyung Jo Yoo® and Hyun Ho Jung*

1 FRZ WFIEZL AT (Department of Mechatronics , Doowon Technical Univ.)
X

2 MHEASEHTR (Korea Automotive Technology Institute)
3 A8 (M. Tech)
4 NEHT| (Shinchang Electrics Co., LTD. )

B<Corresponding author: hwshin@doowon.ac.kr, Tel: 019-240-7328

Manuscript received: 2008.9.16 / Revised: 2008.12.12 / Accepted: 2008.12.26

The vacuum die casting techniques can diminish the porosity of products and provide better
surface appearance by the ordinary high pressure die casting process. The vacuum system can
also reduce the cold laps in the die casting process and minimize the overflow pockets of the die.
The vacuum system does not need high pressures to diecast compared to the ordinary die
casting process, and so enables die casting of large parts for a given machine size. Parts made
by the vacuum system have higher strength and more elongation than parts made by the ordinary

die casting systems.

In this paper, we designed and produced the Magnesium seat frames using the vacuum die
casting processes. The new Magnesium seat frame was designed to satisfy safety regulations.
Some safety fest procedures of the seat frame were simulated by the finite element method. We
obtained 10% weight reduction by design modification of seat frames compared to the current
model. Flow simulations were carried out to minimize the trial and error in producing the parts.
The die casted parts using vacuum systems resulted in better mechanical characteristics and no
defects compared to those without vacuum systems.
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Fig. 2 Flow chart of vacuum die casting process

3. NEZQ Q] Zxsly

SEAE ANEF} ZFojol & H¥2 B, H
94, A= 5 g2 FEo] 3o AE Zgy
AEAAY AHe] He AFZW 3}F 4L Fu w
HE g Fgesh AL HAAS JV|EY A
FH ANE AEFS v
31 NEZY S aild WY

AEY tATA FaANFAE AFWsE Al
93 FRwdE A £ A Yo AF
5 AYge AFPez NE A3 20 wie &

£ 712 o AEe WYt ThEol glofok @

FMo TH RuUE
(Seating Reference Point)o]]

—;"Jr’“?’] 4 71EH
38kg - m 9] EHE

£ Fil‘
o
2

Mass center Mass center
o Reinforcement -

3 Reinforcement N
- X

Fig. 3 Forward/Backward load test configuration of seat
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Fig. 4 Back moment test configuration of seat
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Fig. 5 Finite element model for seat frame analysis
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Fig. 6 Design modifications of seat back frame
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Fig. 7 Design modifications of seat cushion frame
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Table 1 Weight differences of seat frame before/after
design modification

Back(kg) |Cushion(kg)| weight/car
Present model 1.683 1.740 6.846
New model 1.448 1.542 5.980
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Fig. 8 Stress distributions at maximum forward load
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Table 2 Die casting conditions of Seat frame

Item Back frame | Cushion frame
material AMS0A AMS0A
product
input temp. | 695°C 695°C
di material SKD61 SKD6é61
ie
initial temp. | 285°C 280°C
diameter 110mm 110mm
lunger loci
PHIREET | velocity 0.53.25m/s | 0.5/3.25m/s
low/high
cooling | flow 5.1//min 5.1/min
channel | temp.(1/0) | 75/80°C 75/80°C
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Fig. 16 Material filling procedure of seat back
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Fig. 18 Material filling procedure of seat cushion

Fig.19 Oxide distribution of seat cushion
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(a) no vacuum
Fig. 24 X-ray photos of Mg Seat back frame

(b) vacuum
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Fig. 25 Microstructure of Mg Seat cushion frame
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