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Abstract

CFM(Cast Forge method) is widely used in manufacturing industry to produce
aluminium parts with good mechanical properties and low production cost. CFM is
the process which produces a final products by forging from the initial billet by
casting. The study on this paper covers the automatic design method which finds
a pertinent shape for initial billet using Fast Fourier Transform, low-pass
frequency filtering and FEM simulation of the nonisothermal forging process by
DEFORM. These works will give us an information to enhance the low strength
of a aluminium casting.
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Table 1 Geometry of rib-web Table 2 Flow stresstMPa) data in given
type Finisher (mm) strains and strain-rates at temperature 400°C
X Y R -
T T 5% 000 000 strain-rate
2] -5029] 3750 | 381 0.10 } 1.00 { 5.00 {10.00
3]-3302] 3759 | 381 strain 0.1160(66.02168.92|79.66]87.79
4(-3048) 508 | 1270 2.66800| 51.3 |66.86/80.44187.12
5 | 30.48 5.08 12.70
6 | 33.02 | 3759 | 381
715029 | 3759 | 381
8 | 53.34 0.00 0.00
“m1
Table 3 Material properties related to heat transfer o]
. Sllicon
Material Carblde Al7076 e
Interface heat transter
coefficient 17.6 17.6
{N/sec/mm/T) "
Thermai conductivi 231(at 327%¢)
(N/sec/t) 21.06 | 19.4(at 873%) 58
19.7(at 1073T)
Heat . 2.48(at 873%¢) -
(N/m1/T) 3.9 2.66(at 873%C) Fey N 21 Y as
2.849(at 1073T)
Emissivity 0.6 0.7 Fig. 1 Four FE analysis models (a) cut-off

frequency 0.02, (b) cut-off frequency 005, (c)
cut-off frequency 005 / prescale 30, (d)
cut-off frequency 0.1
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Fig. 2 The distribution of effective strain of aka fequency
various models by DEFORM simulation
(A= 00,B=02C=04D=06E=08F = Fig. 3 Cut-off frequency vs. average effective
100G=12H=141=16]=18) strain
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