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Study on High Temperature Oxidation Performance of Iridium and Iridium-Rhodium Alloy
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Abstract: Pure iridium and iridium-rhodium alloys ingots were first oxidized in air at 1550°C for 10 h,
and their weight loss and microstructures were investigated. Weight loss experiments showed that the
weight loss rate of iridium and iridium-rhodium alloys decreases with the increase of rhodium content. The
weight loss of iridium-rhodium alloys with 30%~50% Rh is only half that of pure iridium. Grain boundary
observations showed that grain boundary oxidation corrosion occurred both in the iridium and
iridium-rhodium alloys ingots under high temperature oxidation conditions. With the increase of rhodium
content, the grain boundary oxidation depth became shallow and the width became narrower. The iridium-
rhodium alloys with 70%~80% rhodium corroded slightly. The energy spectra showed that the
composition of iridium decreased obviously after oxidation. The corrosion of iridium is caused by
oxidation and volatilization. Increasing the content of rhodium in the alloys can improve the high
temperature stability of the iridium-rhodium alloys.
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Tab.1 Ir and Ir-Rh alloys before and after oxidation
s EfE S RE KE

No. 5%
FElg E/lg Wbeg  F/%
1 Ir 2.3229  2.3079 0.0150 0.646
2F Ir-15Rh  3.5639  3.5458 0.0181 0.505
3" Ir-30Rh  4.0626  4.0502 0.0124 0.305
4* Ir-40Rh  3.4067 3.3962 0.0105 0.308
5" Ir-50Rh  3.3465 3.3365 0.0100 0.299
6" Ir-60Rh  4.1198 4.1126 0.0072 0.175
7 Ir-70Rh  4.5602  4.5535 0.0067 0.147
8" Ir-80Rh  5.0236  5.0181 0.0055 0.109
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Fig.1 Surface SEM images with different scale plates of iridium ingot before and after oxidation
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Fig.2 SEM images (scale plate: 200 um) of different Ir-Rh alloy ingots as cast condition
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Fig.3 SEM images (scale plate: 1 mm) of different oxidized Ir-Rh alloy ingots
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Fig.4 SEM images (scale plate: 50 pm) of different oxidized Ir-Rh alloy ingots
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Fig.5 SEM images of the depth of crystal boundary corrosion of iridium and Ir-Rh alloys
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Tab.2 Oxidation corrosion depth of Ir and Ir-Rh alloys grain

boundary
e J& IR /um P8 b IR P /um

Ir 62.7 62.7
Ir-15Rh 20~60 40
Ir-30Rh 18~40 29
Ir-40Rh 16~35 25.5
Ir-50Rh 11~30 20.5
Ir-60Rh L3 —
Ir-70Rh L3 —
Ir-80Rh L3 —
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(a). Ir-15Rh 4L AT (Ir-15Rh before oxidation); (b). Ir %{¥./& (Pure Ir after oxidation); (c). Ir-70Rh %/L /5 (Ir-70Rh after oxidation)
H 6 A&t RIAEERAMAI B RE  Fig.6 Schematic map of the surface energy spectra of alloy ingot
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Tab.3 Surface energy spectra analysis (mass fraction) of alloy

ingots before oxidation /%
o A (1) A 2" (X 45(3")
Rh Ir Rh Ir Rh Ir
Ir — — — — 0 100
Ir-15Rh 2399 76.01 1541 8459 1843 81.57
Ir-30Rh 3889 61.11 30.59 6941 3334 66.66
Ir-40Rh 44.47 5553 44.09 5591 46.18 53.82
Ir-50Rh 6137 38.63 48.82 51.18 4625 53.75
Ir-60Rh 74.47 2553 60.19 39.81 6494 35.05
Ir-70Rh 7876  21.24 72.67 2733 7423 25.77
Ir-80Rh 84.12 1588 79.08 20.92 — -

I8 3 W1 0, S AL AT RAE & 4 10 i R AL (1) BE 1Y
SEET A E, R SR W HESIRE
WA IR RO, BREE S 4 (27 R X 4R (3%
A RERE oy 22 A K, a5 4% Xk
MNP .

A A AL R X LR A A R EEAT BETE T .
Ak R MM B E 6(b)fin; S E&AL

J& B2 T REVE F1 6547 B DA Ie-70Rh A, W 6(c)
Fimo #E—DMER T4k RAA S8 A0 5 PR I B
Ak, XHE S BTN A G A AR DX 3G T EAT T 4 4
FETHURN P R BE TS 2 52 ) 45 51 T3k 4.

R 4 REARESSRERBEERREE T (RED %0

Tab.4 Energy spectra analysis (mass fraction) of oxidized Ir and

Ir-Rh alloy ingots /%
FIH (3" il I (P4 )
FE b
Rh Ir o Rh Ir
Ir 6.35 93.75 0 0 100
Ir-15Rh ~ 51.07 38.60 10.33 12.68 87.32
Ir-30Rh  72.17 19.54 8.29 30.21 69.79
Ir-40Rh  70.07 19.94 9.99 37.95 62.05
Ir-50Rh  78.02 14.04 7.94 49.42 50.58
Ir-60Rh  76.13 11.76 10.27 58.34 41.66
Ir-70Rh  80.65 8.19 11.15 67.51 32.49
Ir-80Rh  82.97 5.38 11.65 77.52 22.48
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