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Prorerties of PtRh40/PtRh20 High-temperature Thermocouple Wires
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Abstract: The long-term using temperature of PtRh40/PtRh20 high-temperature thermocouple wire is
1750°C. PtRh40/PtRh20 is belong to non-standard thermocouple, and mainly applies to measure the
aircraft efflux plasma temperature. The influences of annealing temperature on the tensile strength and
resistivity of PtRh40 and PtRh20 alloy wires, and the influences of the cold working on tensile strength
and vickers hardness of the wires were studied. The results indicated that the tensile strengths increased
with the increase of annealing temperature at first, then decreased sharply, finally it is stable forming a
platform. The resistivities were increased with the annealing temperature, and the tensile strength and
hardness were increased with the cold working. The errors of matching thermoelectric potential of PtRh40-
PtRh20 relative to ASTM E1751-2000 standard thermoelectric power is 1°C at 1200°C, 2°C at 1500°C,
and 1°C at 1700°C.

Key words: metal materials; thermocouple; Pt-Rh alloy; resistivity; tensile strength; hardness

PtRh40/PtRh20F4 HL AR A4 R} B T~ FL i 45 A, G
HZPRMOEG G2 MR TE R, BN HEHTA>™
PtRh40/PtRh20F HL A% 22 84 | o5/ . RLAE20tH 42
70~804FAX, FHE O I A AE AR, (Hii T
AR BB SRR R R I IE A B R, v
e =l & K s EWAERKAE, BAE

ek HE: 2012-07-16
HEETH: TR ORI E (cstc2012gg-yyjs50006) 7 B .

1773.5°C AL TE 145 %€ PtRh40/PtRh20FA L 3, S Y
FHEBATHABRBEEREFERRIRE, 4
PtRh40/PtRh20 [ 5 ks FE I B4 ok A e U2, R
B J FI304 1], B Gt LA oL AR A R AR R AT 7
{EERAFAE 5 SR, A SR B A 5 A

H H1 [E 45 %} PtRh40/PtRh20 () BT 57 85 78 H A

e MR, B, Wik, T, #F5m. B k& B I B 7. E-mail: wubaocan@163.com



16 74

& 34 %

/A a . T2<E Johnson Matthey 2\ 7] £ 51 43 J& 40
BAABAMSERHEA, HdJohnson Mattheyfiff 75
Fi B MR B 7 311k 1340 GPafl230 GPa, 1Bk
AR 7K #1300 HvE L,

PtRh40/PtRh20 =y it # FL % 22 38 FH T JE 3 S 1t
ARSI RS, FEMHT WURRBR
FEM &, Tl AR SR M S . B B K
J&, %I PtRh40/PtRh20 AT RA BT, Jt
HR&BEAE X CHLIH K530, PtRh40/PtRh20 #4HL
B R L i PR R ) R L A R

1 TZREwt

PtRh40/PtRh20 il & TZEMFEME 1 fin. J&
KL Pt HUFI Rh #y, 4EEE KT 99.9%, RhiZiEIL#A
MO E 0.2%E AT ROk SR AL IR A =
HOSTUEE LB R A0 M o

1 PtRh40 F1 PtRh20 & & & T 284
Fig.1 Processing method of PtRh40 and PtRh20 alloys
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Fig.2 Influence of annealing temperature on

the tensile strength of PtRh40
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Fig.3 Influence of annealing temperature on

the tensile strength of PtRh20
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Fig.4 Influence of annealing temperature on

the resistivity of PtRh40
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Fig.5 Influence of annealing temperature on

the resistivity of PtRh20
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Fig.6 Influence of cold working on
the tensile strength of PtRh40
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Fig.7 Influence of cold working on

the tensile strength of PtRh20
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Fig.8 Influence of cold working on the Vickers hardness

of PtRh40 and PtRh20 (annealed 15min at 800°C)
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Table 1 Thermoelectric performance test of PtRh40/PtRh20

FH ST 1, BN T2 A4 0, PtRh40. PtRh20
Y [CRE B AR MR R, U PtRhAOYE [CRE B A X T
PtRh20K U G N5 K. [V 4 i TAE AL AR BT 5 9
MBI, WIS FE s A8 BAE
BK. BEEBMHA TR, o B A A 2
B BTSN T AN I N T A N 2 g S A
AR 7 E T, I TR R K,

3 PtRh40/PtRh20 FEXt# ey 35

PtRh40/PtRh20#4 L PE BE I i 52 % Jy: FLUKE
8846A6-1/2 Digit Precision Multimeter, 2% b
e, 1t 2R T R E R,
3, AR A R R . A ST
H, HRESABAMmRERESNME, W—REER
BRIt . BRI PO bRERI 22, HBHLE N
1.3920. PtRh40. PtRh20XF 4% FE #4 K JE %o i 34
MAAEHE R TR

o PtRh40 X} Pt #HL 34/ mV PtRh20 %t Pt #HL %/ mV B A HY mv

7/C A/ mv

1" 2 1 2 1* 2 T4
1100 10.763 14.949 14.948 13.253 13.253 1.696 1.695 1.696
1200 11.966 16.967 16.966 14.930 14.930 2.037 2.036 2.037
1300 13.163 19.012 19.011 16.612 16.613 2.400 2.398 2.399
1400 14.369 21.122 21.119 18.331 18.333 2.791 2.786 2.789
1500 15.580 23.281 23.287 20.071 20.073 3.210 3.214 3.212
1700 - - - - - 4.127 4123 4.125

B PtRh40 X} Pt #HL 34/ mV PtRh20 %t Pt #HL %/ mV B A HY mv

7/C A/ mv

3 4 3 4 3 4 T4
1100 10.756 14.928 14.927 13.233 13.233 1.695 1.694 1.695
1200 11.952 16.936 16.934 14.899 14.897 2.037 2.037 2.037
1300 13.163 19.008 19.006 16.598 16.597 2.410 2.409 2410
1400 14.368 21.106 21.105 18.307 18.306 2.799 2.799 2.799
1500 15.576 23.258 23.256 20.043 20.036 3215 3.220 3.218
1700 - - - - - 4.125 4.127 4.126

Vs “=7 FORTE 1700°CHIRHT, A4t Pt i3 G 6 PtV
H# 1 7] %01, PtRh40 S KA S #3509 0.003 BRI IS R 17

mV, PtRh20 H KA S #HHE N 0.002 mV, 1EM
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PAE PR 200l 9 BEIN T2 38 h0, PtRh40.
PtRh20 fuhv s fE I M4, H PtRh40 Hifi
S P ALE N 3R 10%~35% e 4707 560 & SURIEE i, 76
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KU E K

(3) PtRh40 KA 0.003 mV,
PtRh20 i KA A 0.002 mV, AR
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