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Effect of Rhenium on Microstructure and Mechanical Properties of Iridium

ZHANG Dongchuan, YANG Tao*, LIU Yi, LUO Ximing, LI Wei, XU Kun
(Kunming Institute of Precious Metals, State Key Laboratory of Advance Technologies for Comprehensive

Utilization of Platinum Metals, Sino-Platinum Metals Co, Ltd., Kunming 650106, China)

Abstract: Microstructures and mechanical properties of Ir with Re addition were investigated through OM,
SEM and universal testing machines. The results show that the addition of Re can refine grains, and
obviously improves the microstructure. With increasing of Re content, the yield strength and tensile
strength of Ir-Re alloy were increased first and then decreased. With addition of 7.0% Re and under the
effect of solid solution strengthening and fine grain strengthening, the yield strength and tensile strength of
the alloy reach the maximum of 472.0 and 526.0 MPa. With addition of Re, the elongation of Ir-Re alloy
was decreased first and then increased. The elongation of pure iridium was the highest to be 2.52%. The
fracture mode of Ir-Re alloy was mixture of brittle intergranular fracture and brittle transgranular cleavage
fracture. With addition of Re, the brittle transgranular cleavage fracture area was increased significantly.
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Fig.1 Drawing for tensile of testing sample
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Tab.2 Micro-hardness of Ir-Re alloy sheets at various contents
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Fig.2 Microstructures of Ir-Re alloys with different Re contents
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Fig.3 Engineering stress- strain curves of Ir-Re alloy sheets at

2% HV, HV,, 518 room temperature
Ir 323,308, 325 318.7
Ir-3.5Re 334,334,332 3333 3 RRESHERBE . FhrREMEMHER
Ir-7.0Re 371, 373, 382 3753 Tab.3 Yield strength, tensile strength and elongation percentage
Ir-9.0Re 412, 414, 402 409.3 of Ir-Re alloy sheets
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*Fig.4 SEM micrographs of the fracture
surfaces of Ir-xRe (x=0, 3.5, 7.0, 9.0)
alloy sheets
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