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Influence of Micro-arc Oxidation Ceramic Coating on Mould

M aterial Properties of Al Alloy for Rapid Tooling
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Abstract: T he surface modification of Al alloy for rapid tooling by Micro-arc Oxidation (M AO) tech
nology was studied. According to the special demand of mould used in metal mold casting, thermal fa
tigue of MAO layer, and influence of MA O layer on filling capacity of molten metal have been stud
ied. The conclusions obtained are: MA O layer coated on the surfaces of mold is favorable to mold-filk
ing of molten metal and as the layer gets thicker, the flowing capability of molten metal becomes bet
ter. The thermal fatigue tests indicated that the thermal fatigue life of MAO layer is much longer than
that of other layers.
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Fig. 1 Dimension of the thermal fatigue sample(R, =0. 4um)

Fig.3 Schema of fluidity results among different layers
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Table2 Process parameters of different surface processing
Surface processing Solution comp osition Temperature/ C Voltage/ V Current density/ (A * dm-?2 T ime/ min
Anodic oxidation H,S04, CoH 204, C3H303 16 15 2527 22.5 40
Micro arc oxidation  Sodium silicate, sodium borate 46 60 400 700 5 40
Spraying Coating material is ZnO water soluble release agent; com pressed air pressure is 0. 3M Pa; thickness of the coating is 554m
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Fig. 5 Cross section of M AO layer
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Table 3 Physical properties of AL O3 and mullite
. Bending strength/ MPa Young’ modulus of Linear thermal expansion/ Coefficient of heat transfer/
Materi
e 25°C 1000°C elasticity/ G Pa (x10°°+ K1) (Wem's K1Y
AL Os 440 340 360 8.1 28.4
Mullite 172 98 144 5.13 4.0
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Fig.8 Comparison of fluidity results among
three surface modification layer
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Coating thickness/ Pm  Flowing length/ mm Average value/ mm
4 97 2 2 58
14 45 51.3
-~ 45 63 75.3
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Fig. 10 SEM morphology of surface modification layers gained by different process (a) MAO layer; (b) anodic oxidation layer
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