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Abstract

The main objective of the research is the development of the production process of
prosthetic metal parts by a semi- solid forging technology with high-quality and low cost for
disabled can receive the high quality prosthetic and to develop the high strength aluminum alloy
forming process with the semi-solid technology that can be apply to other lightweight medical
component.The parts from this research consists of the length of cylindrical rod and thick
rectangular plate. All parts were examined the microstructure, mechanical properties and other
important properties both as-cast and heat treated parts to obtain the proper conditions of forging
In a preliminary study found that the semi-solid forging of Al 7075 could possibility of Rheo-
forming both cylindrical rod and thick plate which will be machine to make Tube, Foot adaptor,
Tube clamp and Pyramid later. The problems that found in this research are Segregation, some of
areas transform to the solid state before forge and the cost of machining after forming is also very
expensive. The other researcher has developed a semi-solid die casting of A356 process instead. It
found that the process could produce the parts of aluminum below knee prostheses except the
tube prosthesis which is long and thin .Therefore, in this research we use the A16061 T651 from
outsource extruded instead. Each piece will be assembled with interference fit and sent to cyclic
testing at Sirindhorn National Medical Rehabilitation Centre (SNMRC) to check whether can pass
of up 2 millions cycle.In preliminary result of the first product passed the test of 2 millions cycles

without deformation.
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(Lecture note, Sheffield University, 2003)
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® [n the absence of friction

® Low friction condition (lower bound analysis or sliding condition)

® High friction condition (sticky friction condition)
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1.2.6.3 MsnuIuglasuziwdanamiad (Semi-Solid Forging)
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(Vasile George Cioata, 1993)
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3.2.3.1 MANNUY (Hardness Rockwell Scale B testing)
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333 WamsIAnNMIaNDABTINaYeIT U (Mechanical properties)
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3.3.3.1 MInaaauANNuIIsHaSaaaanall (Hardness Rockwell Scale B
testing)
Qy A o 9 Y] ] A o [ <
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199N 3.10 AANULUY (HRB) mawawmmﬁNmuazvlnNmﬂ‘izuaumimimm%u

X AMANUUTI (HRB)
ol
Tairunszuaumaanuden | Munszuaumsmeanadeu
Standard* - 87.0
liquid 57.7+1.1 86.1 £0.3
3s 517429 84.8+2.9
10s+10s 46.7+13 85.1+0.4
20s 48.1 £ 1.1 85.9+0.8
10s+20s 59.2+0.6 81.8+1.6
20s+10s 57.0+0.8 82.2+0.9
30s 49.1 £0.7 85.9+0.8

*aluminum 7075-T6 91 www.matweb.com
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Tae Ivesesgiidion 7075 T6 Wllawnuudundoniiiy 87 HRBud? wumisidenls
v v Y
anzlumstSurlsamennufeudawane¥uauid Inssadeisassny Idiiueded
3.3.3.2 MINAADUANNUTINITIA (Tensile strength testing)
A [ = 2 I 1 o A
ionAdoUANNUTITIAN TneFunuszgnuuvesniiiv 4 aauasgili 3.39
G ay U {
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d' 1 .dl 9 = Qy d' g 1 [
AT NN 3.11 ﬂm”1@1mﬂmimﬁauuiaﬂwawmmmamazmsmugﬂmmﬂu

%ymm Tensile strength %Elongation
Baseline 569.75 £ 12.75 9.76 £0.45
Liquid 502.96 +5.13 8+0.85
3s 501.10 +3.85 11.67 £1.01
10s+20s 474.59 £ 11.55 7.0+£1.19
30s 45797 £ 6.44 2.1£0.20
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334 MTINTILTAITOLUANINAITNATOUAS (Fracture surface analysis)
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A a £ A =< ' 2 =~
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3.4 PINAABUUIIAAUVY 390 (Three-point bending test)
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~ Ay Y o v
AT NNN 3.12 ﬂ’]ﬂ"lﬂ{l]1ﬂﬂ1iwﬂﬁf]1Jﬂ1iﬂﬂTﬂq

FUU 2¢ L b
LH-7075-T6 6.5 30.5 9
SH-7075 T6 6.5 30.5 9
SH-356-T6 6.5 31 8
SF-7075 T6 5 31 8

= _ Fmax 1 Mc
PUNU Finax M=E2)0) | )= E(L)(zc)3 Cmax = —
™) -
(N-mm) (mm4) (MPa)
LH-7075T6 20,700 93,150 685.56 441
SH-7075 T6 21,950 98,775 685.56 466
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