2019 4 12 H e R Dec. 2019
F 40 B S1 M Precious Metals Vol.40, No.S1

S IIHESSIEREMRIETER

Erash, AL, &, BRF
(WISt RIS Mot &R G AR E R E A=, B 650106)

H E: AL EANRMIERNCEEN T2, AREARAFLEILETUR XL EMELE
Rk, LR THAES AR EIMEENFmUMERNT, GeMARE. SHEM/THEUARLF LR
R, NBT HESIT RGBSR, TR R TRBERAIF], BAF Ll E 2 m 24E AL

ﬁwgéTﬂA%ié%% B AL T AAAE, H iR S 2T KR L AREAE,
A 2B 4alkbd; ML AEAMNIE; Mg
FESHES: TG146.33 CEAFFIRAG: A ﬁEEfﬁ? 1004-0676(2019)S1-0044-08

Research Progress on Properties of Rare Earth-Containing Platinum-Based Alloys
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Abstract: Platinum-based alloys have been widely used as functional materials. Studies showed that the
addition of rare earth elements can effectively improve the performance of platinum-based alloys. The
changes of strength, high-temperature stability and electrical properties of platinum-based alloys under
rare earth micro-alloying and refining were reviewed herein. The solid solution strengthening,
precipitation strengthening and dispersion strengthening mechanism and the refinement mechanism
brought by micro-alloying were introduced. The properties of platinum-based alloys after the introduction
of rare earths were summarized. It provides a reference for the research and development and application
of new platinum-based alloy materials.
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Tab.2 Creep activation energies (Q) of Pt-RE alloys at high temperatures

Alloy 0O/(kJ/mol) Temperature range/C 0O/(kJ/mol) Temperature range/C
Pt 295.5 1200~1300 475.5 1300~1400
Pt-0.5Y 423.6 1200~1400
Pt-0.5Nd 370.0 1200~1400
Pt-0.5Sm 319.8 1200~1400
Pt-0.5Er 387.2 1200~1400
Pt-0.5Eu 315.6 1200~1350 506.4 1350~1400
Pt-0.5Gd 327.7 1200~1350 513.1 1350~1400
#3 PtRE & MRRFEL R
Tab.3 The high-temperature creep behaviors of Pt-RE alloys
Alloy 1200C 1400°C
710/h oi/MPa  ¢,(/MPa o,9/MPa n 710/h oi/MPa  ¢,)/MPa o,0o/MPa n
Pt 0.55 8.30 3.80 1.75 49,30 0.015 3.40 1.80 0.97 3.7
PtLa0.5 9.1 17.30 10.00 5.78 42 0.77 9.40 5.18 2.87 3.9
PtNd0.5 19.1 18.20 11.30 6.93 4.7 0.57 8.80 4.72 2.49 3.6
PtSm0.5 7.4 16.80 9.95 5.90 44 0.38 7.54 4.00 2.11 3.6
PtEu0.5 8.9 17.00 10.00 5.85 43 0.32 8.40 5.20 3.25 49
PtGdo.5 22.1 19.50 11.80 7.58 4.1,52 0.63 9.95 6.50 4.28 5.5
PtEr0.5 9.0 16.60 10.00 6.06 4.6 0.23 7.30 435 2.61 4.5
PtYb0.5 16.8 17.90 11.20 7.25 42,53 0.23 7.90 4.80 2.94 4.7
PtY0.5 15.6 19.00 11.00 6.27 4.1 0.27 6.80 4.74 3.31 3.1,6.4
PtRh10 35.1 24.60 14.20 8.31 43 3.44 13.60 8.00 4.68 4.3
PtLal 1.4 10.80 7.40 5.60 51,82  0.058 5.16 3.02 1.77 4.3
PtGd1 1.9 11.70 6.40 5.21 3.7,11.2  0.065 4.26 2.10 1.00 3.1
PtLa0.3Gd0.2 21.7 0.69
PtLa0.3Y0.2 10.3 0.31
PtLa0.3Y0.2 5.0 0.072
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Tab.4 Platinum based alloy electrical properties

Alloy Pt Pt-0.5La  Pt-0.5Gd  Pt-0.5Yb
pl(uQ-em)  10.6 11.0 11.6 124
Alloy Pt-0.5Er Pt-1La Pt-1Gd Pt-251Ir
pl(pQ-em) 125 14.4 13.3 33.1
Alloy Pt-24Ir-La  Pt-24Ir-Sm  Pt-24Ir-Y

pl(uQem) 345 34.6 34.8
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