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Keywords Abstract
In the current study tensile properties of a self-healing metal matrix composite with a matrix made of Sn-13%Bi
alloy and Ni-Ti SMA wires as reinforcement have been studied experimentaly utilizing taguchi method in order to

Metal matrix composite
Nickel titanium wires

Self-healing determine the effect of wires volume fraction, pre-strain and healing temperature on results. Matrix alloy was molten
Superelastic in furnace at 300°C and was casted in a preheated metallic mold. SMA wires was installed inside the mold in
Taguchi different quantities (1, 2, 3 wires) and different pre-strains (0, 2, 4 percent). By considering 3 healing temperature

and using L-9 taguchi array, specimens in 9 main state was fabricated and tensile tested until failure. After the first
test and fracture, specimens was placed in a furnace at healing temperature for 24 hours and then another tensile test
was conducted in order to calculate the amount of recovered mechanical properties and introduce the efficiency level
of each parameter on healing effectiveness. Results show that the presence of 2 wires with 4 percent of pre-strain
and consecutively 190°C and 180°C healing temperatures create the best circumstances to achive highest amont of
self healing efficiency for ultimate tensile strength and toughness.
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Table 1 Choosen parameters and their levels
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Table 2 Procedure of conducting experiments according to L-9 taguchi
orthogonal array
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Fig. 1 Casting mold with internal wires fixtures
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Fig. 3 Standard tensile test specimen a) before heal b) after heal
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Table 3 Ultimate tensile strength results
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Fig. 7 Main effects of the chosen parameters on ultimate tensile
strength healing efficiency
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Fig. 4 Stress Strain curve for specimen number 2
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Table 5 Ductility results and self healing efficiency
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41.08 1.22 2.97 5
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Fig. 8 Main effects of the chosen parameters on toughness
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