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Gases in aluminium alloy die castings

Kohei Tomita and Mamoru IMABAYASHI

Abstract: — It was reported previously in this journal that the principal
cause of large amount of gas in pressure die castings was not found in process
of melting, degassing and holding, but in casting process.

Accordingly, this investigation was undertaken to check results of the last
report and to examine the effects of die casting condition on gas content of
aluminium alloy die castings. Tests are made in detail on the effects of lubricant
coated on dies and plunger speed upon gas content of impact test bar of
aluminium alloy die castings (ADC-12). In addition, variation of gas content of
several position of both test bar and practical castings is studied. The determi-
nation of gas content is carried out by vacuum fusion method.

The results obtained are as follows:

(1) The gas content of die castings increase remarkably with increasing lubricant
sprayed on dies.

(2) The gas content of die castings varies with changes in composition of
lubricant.

(3) The gas content of die castings increase linearly with increasing plunger
speed.

(4) The distribution of gas in die castings varies with changes in position.
Naiely, this result shows that the gas contents increase along the length of
the die castings in the direction from gate side to overflow side.

(5) The gas content of die castings produced without lubricant is about 20cc/100g

at adjacent position to overflow and about 8cc/100g at adjacent position to

gate.
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Table 1 Chemical composition of ADC-12.
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Fig. 1 Dimensions of the test bar.
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Table 2 Die casting conditions.

Lubricant ] A, B
‘
movable die 170~175°C
Die temp.

fixed die 150~155°C

Casting temp. 635~650°C

Plunger speed 0.5m/sec

Plunger pressure 1260kg/cm?
Machine Toshiba 250 ton




EBH, W Tz aBES{ AR MFOAR 157

B INLOFR L LT 2 BH Table 3 Die casting conditions.

VG’ BEIA) 2 AT U7 BN C s L Lubricant Caster Ace
-5k )
it E]:;)tfj"*/ﬂ’:lj@ﬁ XE%YEJ;EI/T\_O ! movable die 165°C

C”fgf TVEDEF R D 7 AR KT Die temp. - -

R AT 2 BI9T, ¥iS% Table l fixed die 155°C

3 VIR T S THEIRE  FTE RS L Casting temp. 635°C

7cFig, 1 R Lic, U & D0 Plunger speed 0.5m/sec

& HEBFOFEA AT DT, FH— Plunger pressure 1260kg/cm?

S THBIOY gy FMRELI, 2O Y ——

op in a ton
£ 510U TR S MBS O 7 2 e - °

BEWEL, $hEREEE A ZARORER

n
ZHILPIC U, B IORICOVTIE, Bl THHERASPYTHRE Ly, Z0BE

EHOME LFEORE5Y a v PETELHBENILOERIFTLLELDOTH 5,

2.2 SA4AZA I EYPOHARBICE LIZTHAAEEDE

04506&OSS%&UL%m@c®4&%@%ﬁ£ﬁﬁ(7§V§&~ﬁﬁ)fﬁg
I ol $i& Uil s I 0PI & 35 DB O 7 AR 2 JE Lic, Z DR
b #A HHE L DA AR CEGRERF Uiz, AR b QRS P o K
EXFICEVBEEL, AR LXMCBRBIIOWTHRE ZIT ol ZOHEDT A A
M gefk% Table 4 12535,

Table 4 Die casting conditions. 2.3 FA4HZEMORMLEICS
Lubricant ‘[ Caster Ace 1434 2B0OE
ble di 185°C . o e s ok i
Die temp. | n_mva c - Table 5 D5 4 5 A b e Thhis
| fixed die 165°C TR (A S — 5 = DE T i — 2)
Casting temp. 645°C DEATry b, 7YF—1,5YF—2
SEMA A 35 S oD -3 (Fig.
Plunger speed 0.45~1.05m/sec Btk 5 LU, M0 (Fig. 2
o 60k S OHAREWEL, WD
unger pressure /cm
gr e il Wk B A ARDEALE MR LTz, F 1
Machine Toshiba 250 ton Fig. 1 ®# 4 434z Table 3 12534 %
Table 5 Die casting conditions. PETEEE Ufe BABREE D 5 b, K
‘ die Caster ace (1.05m/sec) F LU, A€ (0.45m/
Lubricant sec) D FEAL RIETHE LicdDc
' sleeve Plunger-hite
| R DWT, 1 ADHEZ 5F5 L, i
. ~_O5()° b
Die temp. 210~250°C FNDOHABRHEL, FEC L2 A
Casting temp. 650°C A OB L T2,
Flunger pressure 1260kg/cm? ARG TOHAEDOMIEITT ~TE
- ¢ El i HH s 45 e - 3 prazgan]
Machine Toshiba 250 ton LMM%&&Tﬁ&okfﬁx®M¢
1L 640°Cx60~70min Tah 5, 4
Froduct name Gear case AR E VL, R R L




158 PR TR SR (5516%)

Gwerflow

Civg pard

wunner (1)

Siseult

Fig. 2 Appearence of practical die castings. Gas content of every

position showed in the figure was determined. .
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Fig. 3 Blank values for capsule made from electrolytic iron.

(testing temperature : 640°C)
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Fig. 4 Relation between gas content of die castings
and spraying num bter of lubricant.
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Effect of lubricant on gas content of die castings. These castings were cast
continuouly into same mould to which no lubricant was coated at the
intervals of shot except initial coating prior to the first shot.
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Fig. 7 X-ray photograph of test bar produced under different
plunger speed.
Many defects are observed at overflow side.
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Table 6 Gas content of several position

of practical die castings.
(gear case)
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