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T, (°C) Solidification time (s) Dev. (%)
Eq. (5) Eq.(11) Average
Gravity casting
660 15.64 18.44 17.0 —17.9
690 16.66 23.08 19.9 —38.5
720 17.70 29.88 238 —68.8
Av 20.2 41.7
Squeeze casting (upper)
660 16.76 11.87 14.3 29.2
690 17.86 14.80 16.3 17.1
720 18.96 19.07 19.0 —-0.6
Av 16.5 15.6
Squeeze casting (lower)
660 9.25 9.90 9.6 -7.0
690 9.80 11.99 10.9 —21.6
720 10.47 14.86 12.7 —41.9
Av 11.1 23.5
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Density & Impact Engergy of LM6 castings
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Yield Strength and UTS of LM6 castings
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Materil type % abave melting Casting Diprehest Pressure Holdmg
femperafire temperature ('C) feperanure ('C) (MPa) fme (mia)
Alalloy 13 660 00-220 6 l
Alalloy 0 60 00-220 62 1
Alalloy 1 L 00-220 62 1
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Density, mechanical properties and overall ratings of gravity cast and squeeze cast specimens
Material ~ Specimen type Density Yield stress UTs Elongation  Fracture Impact Overall
(g’ (MPa) (MPa) (%) energy (J) energy (7) rating

Alalloy  Gravity cast 660°C 2809 109 (1) 273 23Q) 1.04 (1) 115 (3) 10
Gravity cast 690°C 2830 109 (1) 1342y 210) 1.04 (1) 120 2) 9
Gravity cast 720°C 2958 122(2) 139(1) kRG] 120 (2) 130 (1) 7 (best)
Squeeze cast 660 °C (top) 2720 93 (3) 137 (1) 34D 125 (3) 132(3) 11
Squeeze cast 690°C (top) 2.609 101 (1) 128 (2) 29(2) 152(1) 187 (1) 7 (best)
Squeeze cast 720°C (top) 2.691 92(2) 120 (3) 29(2) 143 (2) 170 (2) 11
Squeeze cast 660°C (bottom) — 2.949 122(1) 164 (1) 38 () 211 (1) 235(1) 5 (best)
Squeeze cast 690°C (bottom) ~ 2.875 93 (3) 110 (3) 23(2) (2) 221(3) 13
Squeeze cast 720°C (bottom)  2.897 109 (2) 119 (2) 1.9 (3) 8 (3) 232(3) 12
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Typical mechanical properties of some commercial AI-Si alloys cast
by different techniques

Material 0.2% proof UTS Elongation
stress (MPa)  (MPa) (%)

LM24  Typical chill 110 200 2
cast (as cast)
Squeeze cast 126 233 2.7
(as cast)
Squeeze cast 330 368 2
(Toy"

LM25  Typical chill 240 310 3
cast (T6)
Squeeze cast 274 331 7
(T6)

A357 Typical chill 248 313 7
cast (T6)
Squeeze cast 283 347 9
(Te}

aT6 peak-aged condition.
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TABLE 1. A brief summary of the effects of squeeze casting on the wide freezing range alloys examined in this study

Alloy T, — 1L Method Density 1B Uy €
(wt.%) °C) {gem™3) {MPaj) {%)
Al-20%Si 85 Not squeezed 2.44 69 90 25
Squeezed 263 80 113 4.5
Al=-T%S1 35 Not squeezed 2.24 355 73 35
Squeezed 255 42.7 96 7
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