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Heat Treatment of Vaccum Die Castings
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Fig. 1. Gas content of various Aluminium Castings and relates
to further processing.
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Table 1. Vacuum requried for succesful T6 heat treatment

% Fill in Shot Sleeve Vacuum for T6, torr

30 7.8
40 104
50 13.1
60 15.7
70 18.3
100 26.1
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Fig. 2. Die cavity shut off system for high vaccum diecasting.
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Fig. 3. Pouring valve system for high vaccum diecasting.

(9)



—362 — AFetolAzy FEe| dxelFH - oA - ol
2.3 T3rio|A 2G| s 3. gttt TF Clo|AHA0IM EXE| S

27 AlgoelAlAR I o FEHE SAS v
Fd “ERE Aol of7]A gl ZlFoto)AlAE 3}
o] 24} 1A1F volAAEQ vaccural g TFE-3hq
Al Bkl 3x1F dolAlage] o3 EE 4431
AT A 5l BAAY TFeAS AlAlSEL 9l
78] Yulslell= o] Adun]e} kAol E iAo
STEE 840 g 28y IEA HolAARe 8
TF7F A3 A 1 slgEA) o 3EE A4
T SuwEy s A @ 2RF ol Al AR
ol A48 A% U F8 HAFFEFEY FAHLE
i3] i g Qloh & 3 ojEgt aFA A
St A 2%l Vaccuraldll )8t AFXHE2] FAE
55 E451 9l

E!‘:H

i

N
SN
RARINNE: [~
- -""’-‘ - | 9
L‘J_ ; ‘.' > \\‘ et
': ‘ ey
g, ‘?’L - 1! g
11l |
:".' ’ . ’i ) l"'l 12
3 J ' .) . | \‘ -
Z 9=
@
1 - holding furnace 7 - vacuum valve
2 —vacuum pipe 8 - moving die half
3 - shot chamber 9-metal run
4-shot piston 10~ solenoid valve
5~ fixed platen 11 —vacuum pump
6 - fixed die half 12 - vacuum reservoir

Fig. 4. Vaccural Diecasting Process.

Table 2. Characteristics of Aluminum Casting Processes
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Vaccural Vaccum Diecasting Diecasting Squeeze Casting

Melt Feeding Vaccum suction laddle laddle laddle
Vaccum(torr) 80 200 760(1atm) 760 (1atm)
Gas content (cc/100g) 1-5 5-15 10-50 0.2-0.5
Porosity O Ja\ X ©

T6 treatment O A X O
Welding O A X O
pressure tightness O A X ©
productivity 100 100 100 50

Life of Mold* 100 100 100 50

* Life of diecasting die is 100
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Table 3. Applications of Vaccural process on automobile in Duetch

Note Name Car Fuction Alloy Before
A Spring case Benz 124 ductility Al-115i-Cu Steel sheet
B Bearing Cover Benz all ductility Al-7Si-Mg diecasting
C Motor cover holder Benz 124 high temp.property Al-9Si-Mg Al gravity casting
D propeller shaft case BMW K1 durability Al-11Si-Cu Al extrusion
E Moter plate Foed Siera durability Al-9S5i-3Cu Al sand casting
F Hydraulic steering cover Audi durability Al-115i-Cu Al gravity casting

Fig. 6. Section of the T6 heat treated Vaccum Diecasting.

Fig. 5. T6 heat treated ADC12 Al Vaccum diecasting. 4. Vaccural 0l e|8t CIO[AHAERIFES| LX{2|
=4
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Table 4. Mechanical Properties of T6 - ADC12 Al diecastings

Compressive strength (MPa)

Diecasting T6 condition Hardness (HRB) Ref.
0.1% Yield Ultimate
Normal 430°C 137 280 323
470°C 183 367 60.0
510°C 213 313 60.5 Blistering

Vaccum 500°C 285 415 62.4

(11)
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Fig. 13. Aging diagram for tensile strength and elongation.
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