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High Temperature Properties of Platinum Alloysfor
Glass Manufacturing Process
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Oxide dispersion strengthened (ODYS) platinum alloys have been developed for glass
feeder systems. For clarifying some mechanical properties to design the platinum glass
feeder, we studied high temperature properties of the ODS platinum alloys in
comparison with conventional platinum aloys. The tensile strength of the ODS alloys
annealed for long time at high temperature was still about three times stronger than that
of conventional platinum alloys, though the tensile strength of the ODS alloys was
decreased by the annealing. The fatigue strength at high temperature depended on the
tensile strength at room temperature of the ODS alloys, but there were contrasting
difference in the fracture mode. The ODS alloys broke in brittle mode, while the
conventional platinum aloys broke in ductile mode. As mechanical properties of ODS
are superior to conventional alloys, it is suggested that the sintered ODS platinum alloys
are useful significantly as material for the glass feeder systems.
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Table 1 List of Studied Samples.

Matrix Dispersion Process Supplier
A Pt-10Rh None Melt TKK
B Pt-10Rh ZrO, Sinter TKK
C Pt-10Rh ZrO, Sinter OMG
D Pt-10Rh ZrO, Melt Heraus

Table 2 Parameters of Tensile Tests.

Temperarture
Atmosphere
Deformation Rate

Room Temperature, 1623K
Air
3.5X10°s*

Tensile Elongation

Measurement Marked points on samples
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Fig.1 Schematic image of apparatus for fatigue
tests.

Table 3 Parameters of Fatigue Tests.

Temperarture 1473K, 1673K
Atmosphere Air
Control Load-control (tension/tension)
Cycle 10Hz
Load Ratio 0.1
Wave Pattern sin
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Fig. 2 (a) Tensile strengths and (b) fracture
strains of heated samples measured
at room temperature.
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Fig. 3 (a) Tensile strengths and (b) fracture strains of
heated samples measured at 1623K.
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Fig. 4 Optical micrograph of polished surface of
the (a) conventional alloy and (b) ODS alloy
(sample C) after 1200h heating at 1673K.
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Fig. 5 Fatigue properties of sample
A and C at 1473K and 1673k.
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Fig. 6 Appearances of specimens after
fatigue tests at 1473K.
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Fig. 7 SEM micrograph of broken edges of the (a)
conventional alloy and (b) ODS (sample C)
after fatigue tests at 1673K.
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Fig. 8 TEM micrograph of microstructures of ODS

alloy (sample C) (a) before heating and (b)
after 2 years heating at 1673K.
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Fig. 9 Typical electron beam diffractions of ZrO, particles in ODS
(a) before heating and (b) after heating. After heating some
particles in ODS were identified as tetragonal while before
heating most of the particles were identified as monoclinic.
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Fig. 10 Comparison of the effect of applied stress on
time to rupture in fatigue tests at 1673K.
Broken lines show the results of creep tests
(CRS) at 1673K reported in the past studies.
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