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Microstructure and brazing performance of Mo-Ru alloyed powder
prepared by hydrolysis-precipitation method
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Abstract: Mo-Ru alloyed powder was prepared from ruthenium chloride hydrate and ammonium molybdate
by using hydrolysis-precipitation method, and then the powder was characterized by scanning electron
microscope (SEM) and X-ray diffraction (XRD). The particle distribution, melting point and brazing
performance were also measured. The results showed Mo-Ru powder was mainly made up of Mo-43Ru
alloy but it also contained a small amount of unalloyed Mo and Ru as well as trace SiO,. The size distribution
parameter Dgo of Mo-Ru powder was determined to be < 6 um and good wetting was observed on Mo thin
piece and W column. The melting temperature was 1959.7 to 1969.6 °C, close to the value of the eutectic
MoRu on the phase diagram.
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powdersize; microstructure; brazing performance

ITRERMBOR TE T A EZEREMBS AT . AT BCOE ARG BUTECE, AR

R BRPINRIPORE AT TARIREKI R
LR B R B g TR REAN TAE TS, BTEL
TP IR O E” , BUREFIE .
TRIE SR A T R G B AT . R
AEAERIA AT 312 Lo P AR A8 2 1 TR
FATEE SO RIIRATIE . ZIERME . 2K

Wk H . 2023-02-06

HARAT R E I DR —, BRR B
B 1970 FEARDOKRIZHTE e as 1 R A 212
FIM, 2 Bl s FH B AR 0 3 4k 22— 121, B IR i
PR B AR 2 FLAS SR AR SO (B A
ISR RS T BRI AR ZE A B 2 e e R s A
AP G A A R TR A DR 22— Bl T4

B W, 5, SgTREIN R & mHM RN A & E-maill: eng@ipm.com.cn



24 &R

45 %

BRI S ILE 2000 °CLA L, T HLBARK TAE R #%
1=1(950~1100 °C), Fr LA Py 4MT IS B A AL A 1) 3
Fe— MR SR T RE ), PRI RS A IR
7 1 5K S B BH A A4 R S R 1T 2 T 1) R AP R 2 1R
HERS, HT FINCE SR EFRME 1200 °CREAIZE S
JEE/N<1x10*Pa), KIL—8B KA W. Mo, Nb %
MEFE 4B S Ru Rh 55508 @ NAL T REFRLR
SB[ PR ESED, Arth  SEEIEAR A Mo-
Ru it AR SREHEEAT 1 BRI A4 R SCRF £ A P
FLBR B, IR1F RIF S H 2R

£ Mo-Ru —iu&aHEPIH Ru B E 2508
43 3% T Mo-43Ru 3L, 18 58 1955°C. T
R EP RN G R —, FRIRREEIR R, 7ERE
E TR T2 2 RSO TR,
T Mo-Ru L& 45 mUR &, KRR GG &6k
Ja AT ER TR AR IR HMESC L. PR, E3
BREARS, ZRAHALHBT4E Mo 4l Ru ¥y KL
PR A BL Mo-Ru 3 & & S5 K F WA, 5 AT B8 V2
1l % Mo-Ru £ RIS K

IR Mo-Ru £F B RA & ZAAE T A& £F K}
AL, SEEFRHEWRHEAE, 58 AR
FEECR(=30 pm), A 5 5 NS Xt EE Bk
BRI S, ARE AR E N T2
B3R,

KA ZE TR v 4 1) Mo-Ru #FRR R, 12
5 R 43 MoRu L&)k, /D& Mo. Ru H
Ry A B R Si0, TR A 4L #3 ARRLE Dgo<<6 um,
WHEMEMR, SHA RZAGPIREARREE. &
ORFE R UF, W/Mo BEM R EFIEVERERR A, AT 2
Z PP R T35 T SR AT IR R R A K

1 sER

1.1 Mo-Ru $PBH A i) %

KA =& ALET (RuCls-xH20) N 7 B 4k 57, 4
PR 4% (NH4)sM07024)-4H20) A 73 BT 46 iR .

PR B = SAAT B AR R T 75 B8 43 LR
B BNE R I B FKE E R TS
B R —TELLAMT R B BUHBRET I 48 6 DU
— T M SN EEN G SR U 5 — ] FE E
P — P AN BB 4N 43 B 97 3 0 — 75 BT 7% Mo-Ru
I AR EFRIEL,

1.2 Mo-Ru P Rb R RAEFRLS

BHLMEL . BeRE b B o o0 AT A
FI XL30ESEM-TMP #4# H 5 (SEM) 2 EDAX
Phoenix-OIM Y 2 1% 4 (EDS) - #17. H Rigaku
D/max-2200X 5 AT (XRD)AT YA 73 #r .
KK 3 5 LS900 K & A I 5E K AR KL FE o FH i 3t
STA449F1 [A]25 TG-DSC 4 #1454 Mo-Ru #} K &F
A IR o

BH R B W1 8% 2 L0 8 A 1 T 5 36 A R B2
KZW-40-23 BUBA LG22 P b g AT o FFIRIRE
2060~2080 °C LRI H]: 2~3 min.

2 ZRFTHE

2.1 Mo-Ru & &M RKREMHT

Bl 1 RAZEDTIE VAR & Mo-Ru £F R AR F 4
S B 1 ATEH, Mo-Ru ¥y KEFEHESA
FU, ASRERTE, SRS HUEE, TR
4y EARLE 80~160 um 2 [f], #5438 Mo-Ru #} K
R B B E ST B N TR 2 e &
N, BEFEARIE], RNPUEYIRL RN —; HIK,
2 LY S S TIE I AT REAR K Jr FAEREE A K
A ARG —FE, RO ORI RIS & 4544 .

B 1 HZEPTiEEEH] % Mo-Ru &£ KKK SEM B
Fig.1 SEM images of Mo-Ru alloyed powder prepared
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Fig.3 XRD pattern of Mo-Ru alloyed powder



26 e R 345 5
2.3 Mo-Ru &£ RERLE 270 AR RAUSA . I8 G 351, e H

Bl 4 A UiEiEfl & Mo-Ru S8R L2 REEE.
RLEE 73 A 1, W] Mo-Ru FFRPB AKLE Dgo<6 pm.
HERHMES B

D(4,3): 3.19 um D50: 2.95 um D(3,2): 1.93 pm S.S.A: 3.11 sqm/c.c.

DI0: 1.07 pm D25: 1.84 pm  D75: 427 pm  D90: 5.61 pm
L 53 A7 B
20 100
16 | / 80
2 &
=12 + 160 &
3 &
K 8t 140 &
i B&
4+ 120
O 1 1 A ¥ L L L 0
01 02 05 1 2 5 10 20 50 100 200
RLAE/um
& 4 Mo-Ru 4 & AR A B

Fig.4 The particle distribution curves of Mo-Ru alloyed powder
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Fig.5 DTA curves of Mo-Ru alloyed powder

2.5 Mo-Ru §FRP KA Mo, Mo/W HIET IR RIS
Kl 6 & Mo-Ru £F By R1E Mo Fr L Ja4bitEe,
W Mo-Ru £ BH RIBAL G E Mo Fr _LimWg e It
FERLF, £ Mo fr AR a4,
Kl 7 72 Mo-Ru £FEM KA Mo/W FEF R 5
B, BT AN 2 FLESRAE S Mo A A5 4T Ak

¥ K 5 W/Mo BEATEIE TER B 1R Sk U5,
AR AT EEME S .
3 &6

1) A=A UTTE v 2 H) Mo-Ru ST RPE R4k 27 %



1

B ess: (A PTiE v % Mo-Ru §TRP AR K 2L G54 S AT RERIT 7C 27

& 6 Mo-Ru £FEPREE Mo Jr_EXEALIRE:
Fig.6 The picture of welding Mo-Ru alloyed powder

on Mo thin piece
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Fig.7 The picture of welding Mo-Ru alloyed powder on Mo

thin piece and W column
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