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Abstract

The present study used the P/M technique to prepare a composites material using aluminum powder as the base metal with
additions of the following materials : Binders additions are the stearic acid, zinc stearate, wax, where 1.5% zinc stearate added to
aluminum powder by mixing manually for 15 min at room temperature, mixing manually at a temperature not exceeding 100° C for
both 1.5% of each synthetic wax and stearic acid. Reinforcement material such as ceramic was added to the aluminum powder using
ZrO, which coated by copper using sensitizer and activator solutions to increase the wettability during compaction. The additions of
ZrO,-Cu coated (2, 4, 6%wt.) to aluminum powder then mixing manually for 15 minutes at room temperature, and 5, 10, 15 %wt of
Gr added to aluminum powder with 10%wt of Y,05; with grain size less than 63um then mixing mechanically for 10hrs. The
compactions was done in a mold fabricated in the local workshope according to ASTM specification B925-03 under different
compact pressures (120, 220, 320Ma) to fits the tensile and fatigue samples dimensions. In order to ensure same power of cohesion
between the grains same amount of powder was used. The samples of tensile and fatigue tests were machined according to the ASTM
specification EBMS8 for the powder metallurgy preparations. The compacted samples were sintered at different temperature 640 , 600,
560 ° C in vacuum tube furnace with the presence of argon gas ( to ensure no oxidation of the sintered samples) for one hour.

All samples were subjected to the following tests: Density, porosity, roughness factors, hardness, tensile strength, number of cycle
to failure, microstructure examinations by using transmitted polarized microscope, digital microscope and scanning electron
microscope (SEM)., and X-Ray diffraction to determine all phases.

The present investigation is primary concerned with prediction of the characters of AMC’s produced by P/M with additions of
different materials using artificial neural networks. The results showed that the ANNs using training alogarithm of multi layer
preceptron BP is successful in prediction of AMC’s characteristics under different process conditions. Two types of ANN were
design and constructed :

1. prediction of porosity, hardness, tensile strength, under different compact pressure and sintering temperatures. The structure of the
two hidden layer network is (8-9-7-3) with trainscg as training function and 'tansig’, 'tansig’, ‘purelin’ as activation functions. Mean
square error MSE is 4.976x10° for training and 1.247x10™ for testing and correlation coefficient R=1.

2. prediction of the number of cycles to failure under different bending stress. The structure of the two hidden layer network is (7-9-7-
1), trainrp as training function and ‘tansig’, 'tansig', 'purelin’ as activation functions. MSE is 3.101x107 for training and 7.124x10™ for
testing and R=1.

Both experimental and theoretical results showed that the density increase after sintering, and the X-Ray diffraction shows that
there is new phase exist after sintering for all sintering temperature and weight percentage: Also it was found that the hardness, tensile
strength and number of cycle to fatigue are increased with increasing of the amount of ZrO,- Cu coated particles up to 6%wt. The
number of cycle to fatigue failure reduce to zero when the 15%Gr added to Al with addition of 10%wt Y ,05 at 640°C, 320MPa.




