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Abstract: Oxide strengthened PtRh alloys have higher elevated temperature rupture strength than pure
platinum. It is widely used in glass fiber bushing, the crucible for optical glass production other fields. And
it is the main development direction of bushing material. The main equipment for testing creep properties
and wetting behavior of platinum-based materials is briefly introduced. The new oxide strengthened PtRh
alloy-Pt-10%Rh DPH-A, with better mechanical behavior under high temperature and welding properties
is mainly introduced. The first principle calculation and device simulation in the research of
platinum-based materials are summarized, and the new direction of the research of platinum-based
materials is pointed out.

Key words: metallic materials; bushing material; the first principle calculation; progress

HRARERIE R, DU R A E 1,
X2 MRIR . Smb. IR B SRR S A
AT BTN R b, 2B AR ) RS AR,
TAERIR T KRS, 2B & e
e R 2 I B KR IR T TR ok, AT
SO L R R M SRR RS E I . N T O RIX —
Bl ZHERFZZERAT TAWIISS T, REER

Weks HiH: 2018-10-28

WHLELROANE, W T R A R R AR, Ut
VE SRR B AL R AN TR B AL R AT RIS 2 i R
FIREL. JEHGZITAESK Heraeus 23 ) B A4
PR WAL Y A JE A RLAE VR BE LA 5 TR OK 3R
o AT A RSB AR ST A R T
BCR, LR SR BORAERT 7T Hh ) LRI A
JER

HETH . EFREASHRITEIQ017YFB0305700); [E5X HRFHAE4(51461023, 51767011, 51267007, U1602275, U1602271); =
44 #HKRHE I H (2018ZE020); = F4 AR5 4:(2015FA042, 2010CD126, 2012FB195); 4 @4 kHE 5% 5 5 5256 % TP
F£42(2016-208); = FAHARGIH AL BIH (2015HB024); =944 BIHT FIBA T H (2012HC027).

FBEE RAEH, Lo, WiLwtRE, BT Bk SRR E-mail:  wuxianyuel2@163.com

MEWAEE: Bk, 5, W, PR, BEARUTA: PEMES . E-mail: cs@ipm.com.cn



86 il

539 %

1 HEMBEIR R

PR L e B ) R 2R i F B IAE I A TR
BORRL AR, R 2 T BT TR R
J. 1966 4F Johnson Matthey /] & B T LABRALA)
TiC 1E TR TR Rt 240 L Anse & &, 2
20 4 70 FEAXE 80 424K, Johnson Matthey 2w fifi
g 7 ZGS PtP(Zirconia Grain  Stabilized
Platinum, ZGS). ZGSPt-10%Rh™, ZGSPt-5%Rh!®
skl JLF Rl —B A3 E Engelhard FH A

R 1 AR HEM R RS B 55

KIG &R &M T Y05 3k ODS Pt(Oxide
Dispersion Strengthening, ODS)ODSPt-10%Rh, ODS
Pt-5%Au 55/ . R STEEUT AT AL 20
80 FARLLE Il T ZrO, s AR EE & 6
Bl BT IR R AR R A P R T R —
S B, JOH R SE RAIEANGT, SBURHIEREZ, 2001
TEAEIE Heraeus AfFfi O X L) @ B4 B &
A ALY AL Pt-Rh DPHY(Dispersion Hardened
Platinum or Platinum Alloys, DPH), il LR 2
HEH T MR 47 Pt-10%RhDPHAs « Pt-10%Rh
DPH-A. JURsE A BRSBTS IES T3 1.

Tab.1 Brief summary of the Commercially grades of platinum-based materials

Commercially Grade

Named company  Strengthening phase

Preparation method Representative product

ZGS Johnson Matthey ZrO,
ODS Engelhard Y,0;
DPH Heraeus 710, Y,03

ZGS Pt, ZGS Pt-10%Rh
ODS Pt-10%Rh, ODS Pt-5%Au
Pt-10%Rh DPH#As, Pt-10%Rh DPH-A

Spray forming
Powder metallurgy

Internal oxidation

20 el 70 FARLLG,  IRBCRA AT RS 3
TIRKMIKE, BFEIEY) Johnson Matthey A ],
78 [E ] Heraeus. Schott Glass, HAHF 548 A
7], 2 Owens-Corning Fiberglass Corporation.
Engelhard, %% 7 Supermetals &5/ & &BXT IR HL
AR A BRI FUM T R ETTHR

HAT, EANNFHEEL PtRh APRX T
L R VA S P Nl v el A B LN ) €
TR bt s R sk ERERRE
ERPREAT N BB e T RRIR A R
CO1 g R g b BT AN R () 45 7 105
B 7 HEREA— RN M PIRh &4, IFAROW
MR, D1 scss ., MRS PtRh &
GHAT TS .

2 MR AR R % 07 ik

X F AR IS M R, AR A R
FAANIE 7 v 4 H R IR R PR RE A 1R K 22 51,
H AT EZAG R LR 5%

2.1 AWEME

AP K S D B A 4T Zr,
Y. ALK 22288 R BN A A RHE
600~1400 C A LFAEE N HEAT 100~180 h A% AL AL
B, IXFEEIE &P e A TR S AR R AL A T

BRI Y S AR TR A b, TR B3
WG ENIER. BYSRESEMARITECRHZ %
e RXREHERIEESHLEH&ET
ODSPt-5%Rh!"*'F1 ODSPt-10%Rh. [E P 7L % 40
AV P S 2R R s T2 . [ A R A [
Heraeus 7 &SR AR A%, M SCHREE 2047k
G, AATE A A P AT R B R P A (]
Skt R AR PE RS, (B B AR T 2R PRARIE .
H TZ 7720 T A% 40 T 2% B A0 TR AR ) % FH R i
W, AR SRAR K T A B R AR A 1 i
2.2 BMREEE

W ANA R AN BN & 4 5 RETE AL I
B ICR W Ze Y 5, TR B0 N 0.05%~0.5%)
WSWRRG 4, BT R BS B 55 ATk 1l 2% A /N
WURE N R o PR IBURL B AR AR AL SUR P TR
LRSI, - SM AR BUBURL N 1 & &0 R 7 A
16, T3S A A B & 4 e He il
el BRI E S, BEEYTREGR
Rk S EBRE ARG IR B K e R
R R 1A 4 % Pt-Rh-Zr =0 &M AR, JEXT
Hil% M Pt-Rh-Zr —Ju& &M R4 best-m Atk ik
L P R T2 R ORI R
FEAME,  H AR H A5 4 s AR e 2 4 A 7
T2 BRI A 7 ik 5 A R A A R . %3
T3V A s R T A I T AR
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2.3 AEFEIEYTIEDR

A 2 T V% TR R U R 2 Lk s AR TR B T
V€, MBS EAAIEA B350 Ah . BB b
4 0.05~10 pum FIERM R A IK A, AN AH R B A0 PR 25
AT AR, B AT PH E, HEA
TS I AR LRI L . B e it v
FHE FREGEE REE, BJa TR B2 ., 1EIX—
HREPEENEE SRS AE 20, 55 BHE
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Hh 7 R AE Ak R v TR A R AR R Ik 2
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ERSLILN o X RS HTIERR T ARG 805
IR TT o R AT ik mT LU i A a4 oo (i
Zr. Y ) ARE B S AR R, 1K R LR
HHEMBIN . BAnZEEEN LI 6
SRR H A rp S e B A = PR . H AT
W R I~ S ZGS Pt ZGS Pt-5%Rh. ZGS
Pt-10%Rh. ZGS Pt-5%Au. ZGS Pt-10%Rh-5%Au
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Fig.1 Equipment for creep tests
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Fig.2 Contact angle measurement device with high temperature
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Fig.3 Drop of HT-glass melt on Pt-10%Rh DPH at 1250°C ¥
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Fig.5 The strength of the two materials

Stress [MPa]
ey
o

before and after welding?”

ANEERAE T AN EME R A kL, 48 [E Heraeus
A A FE ) Pt-10%Rh DPH-A MY A 1R 4 5 i
W HARIF R A Re, JFH AR &
FHALWIRE, B DA 8 FH T 358 A 7= v B A A it
BERGUE,  [FIBHH F 0T DA A B A A (1 1
AR AT R B AR b
4.2 HEMERTHE SEH

1950 AT 4G, BB THEALE A RE R R A4
SAF I R, ML T TR AR IR — A8 R
HETEREE, teEmESMEH, SR
FRA o TV B RN B IR T X — A, i
ML e A SOt AR AT LA AN B [ P b
I 20 3K, DKM R A St & m T A
KEMHER, FElfEEHEM BT R T T
—EBM . W TR, BRI E R A
AR R . TR A
BT TS0, ASTHREAL T 5035 M LRI 281- 1 AH
gER. S . R IR REFIGFAE .

FE] A A AR DG T B S AR By
BREHRESEMAN . BHRESBIAMET %
FE iz R ES IO 28 — PR R B B, XM R AT T
TRNFIRTFE o Horh i 5525 NP0 2 P97 R B 10
IR R 383, 43 I FEAE ZrOo(100) 1 F PASE A
BRAI LUES N BERT I Pt(100)/ZrO4(100) 7 AR 7 (it &5
Hhes BTSSR ESEES MR, FiE
T URBORAEIA RN B B AT FRAILEE . BRAA
ate \BOISE P 35 1 2 R PRGN R AL o A kg

& R REEAT T, B TR
RINGEWEHFEE. R AR, 577
BEEFIVAA LSS, 256 i S AR 25 O 2K
T 40% A S v LU T R ER N T, 5%
B L — 8, F 24825 NPT Pt-I-M(Y, Zr, Mo)
AT AR S E S, T ASHNiR
EVE. B S ANPYHIE T Pt-M(M=Fe, Co, Ni)#&
GIEIEALE Y Au,PtSny(x=0, 0.125, 0.25, 0.05,
0.75, 0.875, DR RMAHLE . ReE. FF &5
PEPERT, MRIETHEZRER TRENESM.

EL 51 & IR T T BT ROV 280 22 N, o4k
VTR BRI S ST TS . Pt-Rh MRFE B
FF 34 Tl s AR 3G« B IR BHE =il
IR AT AR 2 AR Bk =38 M 0 b RE
W, ARTIXEMERIA RSB R D B
W Bt 4 JR BIE 70 T A A 25 N B4 v R A BR T 2
PSR T BN A S % T I AR AR (& 6 B
)T SERR A FH 4 B R B TR AK 1] R o A 25 A0 U
WM. RS2 AT T, fELR
BN E SRR L T RIS B A fr
(1) 32 B 2R AR AR i ol i A B AR e T T
SEFERARE, R BT TR, IR T
THE G T EIRIE S .

Bl 6 iR 3D A

Fig.6 The three-dimensional bushing model for calculation
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