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Abstract

Aluminum is the exact material for lightening engines.
During the developing process of one V-6 type engine intake
manifold with 319. 0 alloy, many defects as shrinkage and pin
hole occurred frequently, which hindered its normal supply
and thus affected the OEMs productivity. Without adequate
consideration about the die design, fluid flows and
solidification process for its complex structure, the rough pass
percentage was very low with only about 20%.

By the statistical analysis for the quality at the beginning,
it was found the shrinkage and pinhole to be the principal
defects, which had also deep relationship with other stumps.
Shrinkage and pinhole were due to the raw material, die
designing, casting technology etc. Those defects could be
decreased by permanent improvement for process. By the
modern design and manufacturing methods, the fluid flow,
temperature distribution and the mould character could be
analyzed, thus could do much help for good quality.

The filling process was simulated in this paper through
3-D modeling to product and its die, all the flow and thermal
results were reached by the computer aided engineering
technique. It was found the flow velocity gradients around the
gas-tunnel was high enough to cause air mixture and sand-core
washing-out, the casting should be with good sinkhead and gas-
venting ability. Also the thermal gradients was out of condition
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around the area mentioned above, thus adequate liquids was
needed to prevent the shrinkage and pouring-shortage issues.

By the calculating, formal plan to lessen such defects as
shrinkage and pinhole was brought forward. One was to
reinforce the local venting inside mould, another was to
magnify the sinkhead. Through these serial trials, the pass
percentage arose to a stable 93% level with most of the
shrinkage and pinhole slashed down. The intake manifold
could be produced fully by domestic now.

Besides the casting shortcomings, the surface hardness
couldn’t reach the design specification yet. Thus slight change of
the composition was-made in our research, with Si increased a
little. Meanwhile, the refining process was strengthened by Ti-B
solute combined with inert gases churning up. Hence the overall
mechanical properties were improved.

RE(Rare Earth) elements could also do good to the
alloy’s mechanical, physical, machinability and usability. We
used the La-riched RE to alloy the aluminum melt through
mass experiments. By the features of fracture part and its
metallurgraphy, the RE showed helpful for the strength. as
well as good hydrogen securing ability. By the comparing of
total hydrogen in the alloy afore and after treatment,
obviously indicated that RE couldn’t push the hydrogen out of
the melt but change the being style instead. The possibility of
hydrogen brittle for alloy was avoided by RE.

The treatment process of “Inert Gases Degassing + RE
Modification” should be studied experimentally in detail
further by complex parts as intake manifold.

——p 2
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