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Plasma Spheroidization of CaF,/BaF, Eutectic Powders
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Abstract: The preparation process of spherical CaF,/BaF, eutectic powders through plasma spray technology
is investigated. The fluorides were first prepared by combining 68 % BaF, and 32% CaF, to melt under vacu-
um at 1 100 ‘C. The solidified fluorides were then crushed into powders for subsequent processing through
plasma spheroidization. The microstructure and cystallographic phase of spherical CaF,/BaF, eutectic powders were
determined by SEM and X-ray diffraction, while fluidity and apparent density were tested by F14-1flowmeter.
Results show that the degree of sphericity of CaF,/BaF, eutectic powders increases after spheroidizing, the
fluidity and apparent density of spheroidal fluorides are 55. 20 s/50 g and 1. 89 g/cm?® respectively. In addi-
tion, spheroidal CaF,/BaF, eutectic powders present good high temperature lubrication property, which can re-
duce the friction coefficient of Ni—based composite coating at high temperature. The friction coefficients of Ni
—based composite coatings containing 10% CaF,/BaF, eutectic at 600 C and 800 C are less than 0. 3 in the

experimental condition.

Key words: plasma spheroidization; CaF,/BaF, eutectic; thermal spray

0 3l BOGTEN TR AW b IR TE R TR R R AL
6 25 LA B Ay 1% 2 1 BAG B 2% 45 A 1 TV AERE AL 57 14 w5 1L 144 10 0 b1 R LA 220

i

AU IO T T T R
A PR R TR 2 P F RO s b ] g0 e PR R R A MRAR TR RS DD SR v

WREE: 2012-09-11; EEBH.: 2012-09-24; BEWE . * E5K A RPEE S QBT AFL% 34 (50421502)
EERN: P RCA1989—) . BB . LML A, LA RAE: BBERHAR

W& HAREE: 2012-09-26 11 : 19; P& HARHHE . http://www. cnki. net/kems/detail/11. 3905. TG. 20120926. 1119. 003. html
B MR, ZF e, BEBE3E, 5. S Tk & BRIE CaFy/BaF, ko (1], hEF£m TR, 2012, 25(5): 96-99.



%5 5 3]

WRAS . % SR T ERAGHI 25 BRIE CaF, /BaF, LAl R 97

RS WL /N BLA 5 il 25 1 i VR 25 40 55 1k e
H A A A T R R 32 e . A
R R4 B A& R R R SE . NASA # ARt 55 v
A Tl R K B LA il R R 5 Y B 1 3 )
BIFR T PS RAVE S AW R )ZE, 1 CaF./
BaF, 3t & fF 4 ¥ )2 & 5 W 7Y . CaF,/BaF,
JEARTE 500 CZ2 Ay K A e 1 2 98 1 i 5 722 L 35 1)
S EE AR AE S LA N O IR B AR . S
TR XA R I U Bl M A A 1 R T A M R
TS PR B R R — e ax M oK 1 B A BR B 5%
IEBRIE 51, M. K. Stanford 25 WF 5% T CaF,/
BaF, ¥ AR JE $i %F PS304 15 9% 5 oK i sh M (1 5%
Wi, & B A BRIE ) CaF, /BaF, 3 5 (1 1535 4 oK
WA ARHNIE S CaF, /BaF, &5 0k £ A
FONL SRR sh Y . B R A E 0 A BR B
CaF,/BaF, 35 ¥y K 19 07 & F 2 A K F A
FALT Bl 7 IR T RR vk R B Y A
WA BT — A 52 50 & AN B2 3K R A A5 T
XA BROE S SR A — 8 B W E . STy
Y — Tl BT A B A 0 ) A5 A8 IR T BRJE CaF,/
BaF, @0l R 07575 . %07 i Rl 2 S = 5
8 L 25 R 25 07 R R AR5 S R A R S A
il £ b SC I FH M BRE CaF, /BaF, dE kK.

1 REHMHREE

1.1 CaF,/BaF, # RR{Eay# &

TG Y JFURL Ry CaF, (fh 24, [E 25 4 ) FI
BaF, (fk2#4li, [E 258 W) . # 32 : 68 (i &t
R Y CaF, 1 BaF, ¥y K it A KB REd
PUSE AL ERERVE S B BR TG /K & R 3RS Ay ot 24T
BB LBRE 1 h RIGHERLSE THRAET
100 CF4 5 h, BT M HIEREE B A 25 v
76 1100 CHEIR 0.5 h, 43 BBk i f L P 2L i

1.2 EBHFIRUL

{5 PR R B ML BB 1 B 25 58 465 15 21 Y Btk 36
K APS—2000A AU RS EE THUR R kL&
UL FE ) CaF, /BaF, 5ok oK - 5 L0 A 5
ORI R U= i - B NG X = o L LI ]
RAEEMG I & A AL, 7655 8 1A T 0 i T ik
B EROK AR WEE T FE TR
IEAL I o AR U B S B R AE 5%
H, SO, i 43 %50 H = 10 min 2 B 3 & 3=
iTE=RIt7/R

1.3 fEgEm

o B F14 -1 3 201 0 A 25 2% B I 430 5
il % (4 CaF,/BaF, # 2K i it 2 P F0 4% 26 9% 2 .
¥ CaF,/BaF, 5Ky R Ry | 4801058 8 FER 4%
Ak 10 £ 10 2 20 ¢ 60 A4 B+ Fb BC )BTRS
AT RGBS TR 45 NiCr—Cr, Os— Ag-
CaF,/BaF, &2, KM CSM & i FE i 5
ML 2 B A2 600 CAI 800 C iy EE 42 R %L,

2 #ZRETE

Bl 1Rk 1100 CHZE RS 0.5 h 5k
CaF,/BaF, LG it 5. ATULE LRG0
Kt Has e, A8 i T E 6 I 6l 3 5 g
ULHATE 1 100 CZ&AfFF CaF, 1 BaF, W41 {18
Up s [ v A — B, A M RE IR E S T CaF,/
BaF, St 5 085 550, A RE I BLIX Fh B0 | R A8 Y B
MR CaF,/BaF, 3£ 5.

Bl 1325 1100 CHaZs e Hulk CaF, /BaF, 3t 2 R
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Fig. 2 XRD patterns of CaF,/BaF, eutectic at different
holding time at 1 100 C
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Fig. 3 SEM micrographs of CaF,/BaF, eutectic powders (a) comminution (b) after spheroidization (small size) (c¢)

after spheroidization (large size)
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Fig. 4 XRD patterns of CaF,/BaF, eutectic
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Fig. 5 Friction coefficient of NiCr- Cr, O, - Ag— CaF, /BaF,
coating varied with silding time at 600 C and 800 C
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