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Abstract 1 6 8 5 1 0

Presently the medical related knowledge of Thailand is progressively advanced. The
development of medical technologies in both methodologies and equipments to heal the patient
ubiquitously occur, including the operation for replacement of the hip joint to substitute the
broken one and being used as normal alike. The replacement of the hip joint bone, by using the
artificial hip joint, is very expensive due to the high cost of imported artificial hip joint. As the
mentioned reason, the possibility study of artificial hip joint fabrication within Thailand is
concerned to reduce the chance to import parts from foreign countries.

The objective of this research is the study of possibility in fabricating the artificial hip joint
from stainless steel 316LVM by casting process. The process will begin with the dimensional
study of artificial hip joint model, which imported from foreign country, to calculate the
fabrication of aluminum mold by giving the shrinkage tolerance of stainless steel for 2.6% and
wax for 10%

The results from the experiment have found that the perfect work piece would come out by
manually injecting the wax into aluminum mold at temperature 75 °C, then vacuuming the mold
for 6 seconds, air pressure 28 psi. with 8 seconds injection time, the stainless steel would be cast
by induction furnaces at 1000 Hz. Frequency, 60 kw, 1600 °C with the dimensional error by
2.65% longer than expected value, and by 0.99% at Femoral Head. The micro structure of
stainless steel specimen would become dendrite, which composed of ferrite and austenite. When

the specimen was heat treatment at temperature 1050 °C for 1 hr and dipped into the water at
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room temperature, the characteristic of structural grain becomes smaller in size and arrays itself
systematically, except at the center head, the micro structure still unchanged due to the thickness
of the specimen. The average result of hardness test on the specimen after heat treatment is 67.9
HRB while the average hardness of raw material before casting process is 84 HRB. This means
that the casting process causes the mechanical property reduction.

The specimen with under the casting process at temperature 1600 °C and under
Electroplating at current 8 A, temperature 60 °C, for 3 minutes, will show the higher corrosion
resistance than other specimens at casting process at temperature 1500 °C, and 1700 °C. The
experiment has found that the corrosion resistance of the specimen, by using Cyclic Polarization
Technique, under the casting process at temperature 1600 °C without the heat treatment will show
the highest corrosion resistance which is Eb 604 mV.

From this study, it can conclude that the production of artificial hip joint with 316 LVM
by casting process is possible. However, the appropriate implementation with the patient will be
practical or not. It requires further study including the comparison of other production types such
as the casting process in vacuum furnace, machining process etc.
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