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Study on Performance of Strengthened Pure Platinum
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Abstract: The purity and the morphology of strengthened pure platinum and the way of fine wire
preparation were reported by adding trace R element. The related performances of strengthened pure
platinum wire were compared with sponge platinum wire. The thermoelectric properties of strengthened

pure platinum fine wire is in accordance with national standards and user requirements.
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Tab.1 Comparison of impurities in platinum with GB/T
1%

1%

1419-2004 standard requirements

B GB/T L0 B GB/T LLo?
JLE  1420-2004 JLE  1420-2004

Pd 0003  <0.0005 | Fe  0.001  <0.0005
Rh 0003  <0.0005 | Mg  0.002  <0.0005
Ir 0003 <0001 |Mn 0002  <0.0005
Ru 0003  <0.002 | Ni 0001  <0.0005
Au 0003  <0.0005| Pb  0.001  <0.0005
Ag 0001  <0.0001 | Sb / <0.002
Al 0.003  <0.0005 | Si 0003  <0.001
Bi 0002  <0.0005| Sn  0.002  <0.0005
Ca / <0.001 | Zn  <0.002  <0.001
Cr 0002  <0.0005 Mo / <0.001
Cu 0001  0.00023
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Tab.2 Resistance ratio and potential value of platinum wire

samples
EERE) HLBAH/uV HLBFL L
11-0" +1 1.3923
11-77* -1 1.3923
11-285" 2.5 1.3923
11-112" 2.3 1.3922
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Fig.2 Relationship of tensile strength with
annealing temperature

(1. Strengthened platinum wire; 2. Sponge platinum wire)

B 2 W] L, S Ak TR Al 22 (4T o R IR K
BEMT S, smEA AT ETE, BEJERRAG I LAsm
iy sa L AR 2252 = 129 250 MPa, $ ik
60%. IEFAR AT 22 (B by i P B LR 1 R e E
B o 1B JCIRLFEAE 400°C B iy 58 FE P 21 350 MPa
oAy TisRALTIGEE224E 400°CIY, Brdy sk
F 500 MPa. XUt BSR4l 22 (bt iRt RE LE
AR 22 B,

232 HEARFREEIRKIRERIKR

B b R Al L RN 2R 22 2 ANFERL, A 0.5
mm $7F] ©0.2 mm, 7EWEREE T ERIE K, N
BRI, SR SR KGR TR LA 3.

1.6
1.4F

1.2¢
1.0f

08

=

0.6F
04

0.2}
0.0

/%

0 100 200 300 400
RKGHRSE /C
3 FEAHR 5IRKRERR R
(1. 22, 2. AL
Fig.3 Relationship of elongation with annealing temperature

(1.Strengthened platinum wire; 2.Sponge platinum wire)
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Tab.3 Tensile strengths of strengthened pure platinum wires

/ MPa

/ MPa
I > ©0.05 ©0.042 ©0.04 ©0.038
12-2* 621 / 721 /
12-3* 614 722 / 724
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F| ©0.04 mm B}, ABTEEIN 36%, HyihinafEi
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Fig.4 SEM image of Pt-1-01*(platinum powder)



44 w e B 334 4

FOBOR B R AR B B TS AR A R . AR
FEHMR B GRS, SRR 22 i anin 2L 2
Tt JEURFA TR R /N — B, #9c H BUE RILA
LSRRI LTI E)E, WEIN LSRR
HIZE T K% 250 MPa. IX it BIFE ] % Pty A2 TR,
AWMEITER R BN, I R G Pt ik IR AZ,
R T PR RE AR hT Pt SR IGAE, £
73 Pt AL R KA, HR Pl ERIEREH —

SE FE PRI 9 o

242 FEMEH
5 Pt-2-08" M SRR RE B U 48 e B AR KA R Gl 22 12- 1 RIG 4R 22 12-4" PR
Fig.5 SEM image of Pt-2-08*(sponge platinum) 2z, M\ 0.5 mm H71k 3] D0.05 mm g2z, FHXFH:

LA EWIES AT I, WK 8. 9.

M 4. 5 TESRE FR AR, B0k R 40 A (R R

FELE 1~2 pm. FHEI BB P-1C5#)F Pt-2 (i
HRED BHTEREOR, AR mE 6. 7 B

8 ®0.05 mm B RN L K E M E

Fig.8 Picture of ®0.05 mm strengthened pure platinum wire
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Fig.9 Picture of ®0.05 mm sponge platinum wire
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Tab.4 Quantities yielding
PIUGE RRRE BRE O RRTE R

T

/g /g 1% /g (Y%
12-1 13353 11004 824 82.90 62.1
122" 6236 3026 48.5 30.26 48.5
12-3* 9476 89.56 945 89.56 945
12-4* 10390 10278 989 10278 989
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