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High Quality Die Casting Activity in DENSO
[l N

Hiromi TAKAGI

We began production of aluminum alloy die-cast dynamos and magnetos in DENSO in 1958, and now the
application of aluminum alloy die casting technology has been extended to diesel jet pumps, engine control
equipment, various motors, various electronic devices, industrial robots and various sensors.

Recently, there has been increased demand for higher quality die-cast automobile parts to be produced in order to
reduce costs and improve quality. In this report, research projects into the development of high quality and high
strength die casting technology, which is critical to production design, are described.
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Fig. 1 Schematic view of die casting
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Table 1 Chemical composition of test materials (wt.%)

Mg Fe Zn Al

9.7 43 | 062 | 0.55 | 0.40 | 0.02 | bal.
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Table 2 Casting conditions of test

Die casting 650t horizonal cold chamber die
machine casting machine
Vacuum die casting with
Die casting squeeze die casting
system (Vacuum die casting : ON, OFF)
(Squeeze die casting : ON, OFF)
Operation Hand spraying and picking
Melting
temperature 993 - 1013K
Fast shot
plunger speed 1.9m/s
Pressure on 78MPa
metal
Cycle time 65 — 90s
Shot sleeve g :
lubricant Water-soluble type lubricant
Heat treatment T5 (453K, 14.4ks)

Die casting g t=3
v | ¢ 110 <
11ﬁiﬁiﬁiﬁi:ﬁ> é———czga
0 PRI
90
Fig. 2 Dimension of tensile specimen
Table 3 Result of multivariate analysis
Multiple
Dependent variable correlation Proportion
coefficient
Tensile strength 0.908 0.825
No Explanatory Partial correlation
' variable coefficient
1 Fixed number 313.5
2 Gas amou_nts in die 269
casting
4 Section 9rea of -16.80
scattered chill structure
5 [Section area of porosity -15.21
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Table 4 Chemical compositions of test materials (wt%)

Test Si Cu Fe Zn Mn Mg Al
ADC10 10.5 4.3 0.5 =0.1 0.38 0.55 Bal
D10FM 10.5 4.3 0.5 =0.1 =0.5 0.6 1
ADC12 | 10.8 25 =0.9 | =1.0 | =05 | =0.3 1
ADC24Z | =0.1 | =0.1 0.8 4.7 1.4 - 1
v
v
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Fig. 3 Shape and dimensions of fatigue test specimens (unit : mm)

Table 5 Comparisons between the predicted fatigue limit and the experimental result

Inclusion size 4 area parameter Fatigue limit G, (X)
Test materials Jarea (um) Harg{}ess method gstgrmlgssv o
area 0. . (MPa il [} -
max wi (n=14) (MPa) G, (X) (MPa) WL (N=14)
ADC10-T5 275 119 132 117 0.89
ADC10 - T6 559 142 129 106 0.82
ADC10-T5
(anodizing) 287 120 132 128 0.97
ADC12 - F 950 90 94 93 0.99
D10FM - T5 112 125 157 165 1.05
D10FM - T6 83 155 186 183 0.98
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Fig. 5 Casting technology for preventing casting
defects
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Fig. 6 Sectional view of shrinkage porosity
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Fig. 7 Schematic view of squeeze die casting
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Fig. 10 Schematic view of vacuum die casting
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Fig. 12 Schematic view of low speed injection and
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lubricants on scattered chill structure in die
castings and gas amounts of die castings
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