2022 4 11 A g Nov. 2022
FA3EFE 4 M Precious Metals Vol.43, No.4

Zr. Y TTE% Pt-10Rh &M NmiFZE

Dok, mBA, &, Rk, BEP, % A, T &K, AL
(BMIStE R st &RaE AP AR ER EALRE, Y 650106)

# E:APt-10Rh &2FFm )69 Zr.Y &, AR AT LA LINGEE 7 5% % T Pt-10Rh-0.5Zr
&4 Pt-10Rh-0.5Zr-02Y &4, AR T A, £RE5H8)FHEARZRRAIER,
MBI TSGR ENAZ B OB mmst, R R0, S0 T b4t B sk ki
52 6yeE RIS A R GG LR EM); ey 89 Zr, Y L& KM@ & T Pt-10Rh 5449 7 5
ML, BT Y TELEFXET P-10Rh-0.5Zr &4 69 5 R B f L A LMk,

KHR: datEbh e & AL M MR, SR EAR

PESHES: TG146.3 HEFFAME: A XEHS: 1004-0676(2022)04-0001-05

Effects of Zr and Y elements on the performance of Pt-10Rh alloy

WEI Qian-qi, GAO Qin-qin, WEI Yan, YUAN Xiao-hong,
CAI Hong-zhong, CHEN Li, WANG Xian, HU Chang-yi*
(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: A small amount of Zr and Y were added to Pt-10Rh alloy, and then vacuum argon filled arc
melting was used to prepare Pt-10Rh-0.5Zr and Pt-10Rh-0.5Zr-0.2Y alloy. For the alloys, the phase
structure, high temperature oxidation resistance and mechanical properties both at room temperature and
high temperature were tested. The microstructure after high temperature oxidation and the fracture
morphology were also observed. The results show that the structure of the alloys is composed of a
platinum rhodium solid solution matrix and a small amount of intermetallic compounds. Zr, Y additions
significantly improve the mechanical properties of Pt-10Rh alloy, meanwhile Y can greatly enhance the
high temperature plasticity and oxidation resistance of Pt-10Rh-0.5Zr alloy.
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Fig 1 The tensile sample size of the alloy
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Tab.1 Specific composition detection of the alloy samples /%
G A oPt) oRh) w@) oY)
Pt-10Rh-0.5Zr £E 1086 050 —
Pt-10Rh-0.5Zr-0.2Y &  10.14 048 0.19
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Fig.2 X-ray diffraction analysis results of Pt-10Rh-0.5Zr (a) and Pt-10Rh-0.5Zr-0.2Y (b) samples
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Tab.2 Mechanical properties of the alloy samples at room

temperature
HEHFR pliglem®)  HV  Row/MPa  §/%
Pt-10Rh-0.5Zr 19.736 1547  465.0 46.9
Pt-10Rh-0.5Zr-0.2Y 19.627 163.0  510.7 44.7
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Fig.3 The changes of the weight of the alloy

samples with oxidation time at 1600°C
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Fig.4 Morphology of Pt-10Rh-0.5Zr (a-b) and Pt-10Rh-0.5Zr-0.2Y (c-d) oxidized at 1600°C for 20 h

i — S50 5 B il R T A RORE PR EL A B
I3 B IS, ot ] 4 A iR 2 T AR A A RO (L 1
SLFrR)iEAT T EDS Rt oA, 4Rk 3 sl
H Pt Rh B & EIK T & 048 U857
X T AT, Pt JGEA Rh R
RAE—EREMIER. M Zr JLRFFERT
ZrOs MRS E , Y TR BAMTE ) Y203, HA
RIEREM R . Kk, REREBmMTOER
Zr Y JUER, S4Bkt Ze, Y S ETRREIA
3] 20%H1 30%% 45 .

R 3 FYTRLREE AT
Tab.3 Energy spectrum analysis of the oxide particles 1%
HEEHR oPt) o®Rh) @) o) o)
Pt-10Rh-0.5Zr 4898 221 23.6 - 25.21
Pt-10Rh-0.5Zr-0.2Y 27.21 0 18.02 34.54 20.23
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Tab.4 Results of the tensile test at 1500°C

L PLhLiEE/MPa AR/ %
Pt-10Rh-0.5Zr 26.94 214
Pt-10Rh-0.5Z1-0.2Y 26.86 443
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Fig.5 The tensile fracture morphology of Pt-10Rh-0.5Zr (a/b) and Pt-10Rh-0.5Zr-0.2Y (c/d) at 1500°C
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