P rO b | e m 6 . 3 6.3 The dendrite arm distances in a cast material strongly

influence the properties of the material. For an Al-
base alloy, the dendrite arm distance varies with the
solidification rate according to the following:
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In a pressure casting process the solidification time is
influenced by the pressure because the heat transfer
number increases with increasing pressure. This can
be described by i = 400 p, where p 1s the pressure in
atm and h 1s the heat transfer number measured in
W/m” K. Calculate the dendrite arm distance as a func-
tion of the pressure. The temperature of the surround-
ings is 25°C. The heat of fusion of the Al-base alloy
1s 398klJ/kg. Other material constants are taken
from standard tables.
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Problem 7.1

7.1 An Al-7Zr alloy with 20 at-% Al is to be cast. Calculate
the fraction of eutectic structure that 1s formed at 1350

“C.
Hint Bl

24 6810 wt-%%

1600 p

T(°C)

1400
1350 °C

1300 ¢

0 10 20 30
[Al] (at-%)

The phase diagram for the system Al-Zr is given.
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Problem 7.2

7.2

T k)

An Al-Mg alloy with 40 at-% Al 1s to be cast. The cir-
cumstances are such that it 1s reasonable to assume that
Scheil’s equation 1s valid. The phase diagram of the
system Al-Mg 1s given below.
Calculate the fraction of eutectic structure formed at
solidification of the molten allov.

Mg (wt-%)
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The values required for the calculations can be obtained
from the text or read from the phase diagram.
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