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ABSTRACT

High pressure die casting material is developed for
the piston of mass-produced small general-purpose
engines of different models. This saves the casting tact-
time, provides the line with continuity through casting
and machining process, which is impossible with
permanent mold casting method, and contributes to the
production cost reduction. The high pressure die casting
material provides the material hardness HRB65, which
is equivalent as the material in general use for permanent
mold casted piston by high speed filling into metal mold
and quick solidification of the molten metal. This also
satisfies the good heat durability by the short time T5
process. For the material character stabilization in mass
production, various kinds of alloy are prototyped and
evaluated the strength, permanent strain, seizure,
solidifying structure, and actual engine durability test,
and the composition of the alloy is decided.
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-b Cartridge shell cup for Aluminum alloy

Fig.1 Recording thermometer for molten metal

Table 1 Chemical compositions

ooo| Cu% Si % Mg% | Zn% Fe % Mn % Ni% | mp°C
AC8H 3.0 11.2 0.9 0.08 0.35 0.09 0.03 569
DC8H 3.0 11.3 0.9 0.07 0.82 0.08 0.03 569

Table 2 Chemical compositions for alloy designing
oood Cu % Si % Mg % Zn % Fe % Mn % Ni % mp °C
25 10.5 0.8
AC8H ~ ~ ~ <0.10 <0.40 <0.10 <0.05 569
3.5 11.5 1.4

DC8Z/#1 5.0 14.0 2.0 <25 <11 <05 <05 550
DC8Z/#2 4.0 14.0 2.0 <25 <11 <05 <0.5 549
DC8Z/#3 3.3 14.0 2.0 <25 <11 <0.5 <05 552
DC8Z/#4 3.3 14.0 15 <25 <11 <0.5 <0.5 553
DC8Z/#5 3.3 13.0 15 <25 <11 <0.5 <05 555
DC8Z/#6 3.3 11.5 15 <25 <11 <05 <05 549
DC8z/#7 3.3 13.0 1.0 <25 <11 <0.5 <05 553
DC8Z/#8 3.3 13.0 2.0 <25 <11 <0.5 <0.5 547
DC8Z/#9 3.3 14.0 1.2 <25 <11 <05 <05 558
DC8Z/#10 3.5 13.0 14 <25 <11 <05 <05 554
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Fig.2 Tensil and fatigue strength test piece under
high temperature
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Fig.3 Measured points for residual stress
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Fig.10 Changes of hardness with re-ageing at various temperatures
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Table 3 Chemical composition of HAS14C4

Cu%| Si% |Mg%|Zn% |Fe % [Mn % | Ni% | Al
Upper| 4.0 | 140 | 20 |<25|<1.1|<05|<0.5| Bal
Middle| 3.8 | 135 | 1.7 [<25|<11|<05|<0.5]| Bal.
Lower| 35 | 13.0| 14 |<25|<1.1|<05|<0.5| Bal

Table 4 Physical & mechanical property of HAS14C4

. - HAS14C4
Physical property |Test condition| AC8H-T7 250°C x 200
Thermal expansion | Room temp.~
coefficient 100°C
(x 10%) Room temp.~ 19.2~20.8 | 19.4~20.3
(°C" 200°C
Thermal conductivity
(x 109) Room temp. | 135 ~ 142 100 ~ 105*
(W/m-°C)
Modulus of
longitudinal elasticity | Room temp. | 735~ 775 745

(MPa)

Density — 2.68~2.74 | 2.68 ~2.79
Hardness (HRB) — 64 ~ 68 66 ~ 68
Tensile strength 200°C 212 ~2.60 | 2.30 ~2.80

(MPa) 300°C 0.74 1.29 ~ 1.42

0.2% proof strength 200°C 1.98 ~2.05 | 1.89 ~2.40

(MPa) 300°C 0.57 1.00 ~ 1.19

Fatigue strength 200°C 0.74~0.78 | 0.83~0.88
107 cycle
(MPa) 300°C 0.33 0.41

* Since the thermal conductivity of A351 is 107 which is almost
equivalent to that of HAS14C4, this result is considered to be
acceptable.
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Fig.18 The piston after seizer test without oil

Fig.19 The piston after seizer test without oil supply
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