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Summary

The aluminum die casting enables to build precise products with high productivity in short cycle
even if the product shape is complicated and thin. However, a process of filling up the hot molten
metal speedily grows high load to the die, causing problems such as core pin breakage and mold
breakage, resulting into disturbance to the MP operation. In order to eliminate the pin breakage, the
engineers thoroughly investigated and analyzed the actual products on site and understood the
mechanism of the pin breakage due to seizure. Then the pin design standard was optimized using
Quality Engineering and adopted to the mass production. This improved the MP operation. Moreover,
by conducting design operation with the optimized standard, the MP preparation process without re-

designing was achieved.
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Fig.3 Pin Breakage by Burning of Aluminum
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Fig.4 Relation of Surface Area-Load
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Table 1 Noise Factor

Noise Factor N1 N2
Temperature of .
Melting Aluminum Low High

Soaking Time Short Long
Casting pressure Low High
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Table 2 Control Factor and Level

Control Factor 1 2 3
A| Method system factor A, A,
B| Material system factor B, B, Bs
C|Material system factor| C; C, Cs
D[ Method system factor| Low | Middle | High
E| Shape system factor | Small |Medium| Large
F| Metal system factor | Large [Medium| Small
G| Shape system factor | Small |Medium| Large
H| Material system factor| Small |Medium| Large
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Fig.5 Experimentation
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Table 3 Analyses Data

Input Signal(mm?2) Linear
M, M, M, | Expression
N[ Y11 Yi2 Y13 L,

Na| Vo4 Y22 Y23 L,

Noise

<FHRA>
S 7
Li=M1 X y 11+tM2 X y 12+M3 X y 13
Lo=M1X y21+Ma X y 20+M3 X y 23
BT

r=M12+Ma2+M32
42 3R

Sr=y u?ty - -
HARITE 25 )

S ;=(Li+L2)%/2r
NX g DZEH) =D

SNy p=(Li1-L2)2/2r
FAAEE)

Se=S1S ;- SNy
FRATIL

Ve=Se/4
TG IRESTH

Vn= (Set+Sn.,) /5
SN [t(db)

n =10Log [(1/2r)(S ;-Ve)/(1/2r)Vx]
K (db)

n =10Log [(I/Zr)(SB'Ve)]

c+yas? (f=6)
(=)

(=9

Table 4 S/N Ratio, Sensitivity Calculation Result

Test RE{TO Sensitivity||Test RE{TO Sensitivity]

—48.12] -1.72 10 |-51.91] —-6.78
—52. 4 —-1.46 11 |-43.22 1.94
—-37.47] -1.81 12 |-45.1 -1.4
—44.31] -2.34 13 |-43.96] -2.83
—50.71] —4.55 14 |-47.04 1.41
—46. 35 1. 05 15 |-42.84 0.1
—42. 25 0.5 16 |-40.37] -0.58
—48. 3 0.63 17 |-52.01] -3
—47. 7 —4.71 18 |-46.96 0.5
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Fig.8 Response Graph[ Sensitivity[
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Table 5 Confirmation Test Result

S/N Ratio (db) Sensitivity(db)

Prediction|Confirmation|Prediction|Confirmation
Jptimim 40 93 | -43.12 | -2.30 | -1.28
cnitial 47 46 | -45.53 | -1.53 | -1.84
Gain 7.23 2.41 | -0.77 0. 56

el ogon

61 U0O0OOOODOOOObDOOn

goboobooobbuooboobobooboobooo
gbbooooobobooooobbboouobobobooo
ggboboooboobobooboobbooboobooo
O0FigoO OO0

goboobooobbuooboobobooboobooo
goooegbbobbooooobobboooobobobog
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
ggboboooboobobooboobbooboobooo
gboobobobooooooooboobo

800 Test — No.b 800 Test — No.10
G 000 __, $ °°f
< 400 7 < a0l N
g 'S g N, A
-1 200 — 200
0 0
300 424 536 300 424 536
Surface area (mm®) Surface area (mm?)

Fig.9 Test Result
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Fig.10 Relation of Surface Area-Load
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Table 6 Confirmation Test Result

S/N Ratio (db) Sensitivity(db)

Prediction|Confirmation|Prediction|Confirmation
cptimm 19 71 | -17.72 | -3.98 | -1.97
chnitial o5 68 | —23.53 | -0.75 | -0.42
Gain 5.97 5.81 | -3.23 | -1.55
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