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ABSTRACT

Physical and mechanical properties of Copper-Tin composite as
a material for frangible bullet were studied. Copper powder of two average particle sizes, 87 and
288 pum, were mixed with tin powder, particle size 35 um, using different weight ratios as 95:5,
90:10, and 85:15. The mixtures were then molded into test pieces by a uniaxial compression
pressed under a pressure of 275 MPa in order to get the green density of 7.5 g/cm3. By inspection
of the general physical properties of sample e.g. surface cracks, dimensional change, and
breakability, it was found that the samples using the smaller copper powder (87um) and high
sintering temperature (900°C) had better qualities than the bigger copper powder (288um) and
low sintering temperature (450°C). The weight ratio of copper: tin as 90:10 resulted in the best
quality samples. By varying the sintering temperature to 800 850 and 900°C, the results from
mechanical testing including tensile test, surface hardness and impact test showed that the
mechanical properties of sample improved with increasing sintering temperature. The
compressive strengths of the samples were found to be in the range of 49.83-213.81 MPa while
those of commercial frangible bullets were 31-310 MPa. The surface hardness and tensile
strength were compared with those of an iron steel and aluminium used for the gun barrel,

practicing target and body of an aircraft. The results showed lower values for the samples which



indicated that the gun barrel, practicing target or body of and aircraft should not be damaged.
Finally, the results from the firing test by a gas gun showed that only the samples sintered at

800°C were frangible.
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