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WREBRM TR BRARENRAE. REBRER Y 1.2emx1.2cm, HTH LR T
HEBRSFERER~EG24 MNRNERFAENTERY 26 AdTFHEME
WRABMAH, A XPS AT ERMAMEER, A EDS & RAFTRERMALEHAR.

%1 B.CHERNMESE
Table 1 B,C particle sige distribution

Size range/um Percentage/wt.%

>62 5
B5~62 5
33~55 40
18~33 40
9~18 9

<9 1

3 TBRERMITR

3.1 MRKEWY BCREENSHNBELNES

BAINFAATERGTHEARLBREBRAWR . BE 179, REEREY
SAAH, BESURSARESMRFERS VX ER/BRERTHABMRERE,
KABD, KA WEHY, LE 1) ERAMBERTHBNRER, 8K, AL4W
¥y, BERBETERVABORAFRE, LA 1) f (o). IWFHNBLTHRILER K
PRSI KERN CITERRMB ANRFRETIPREERFX.

B 1 FEBREN B.C % Ed SEM ER
Fig. 1 Micrographs of B4C coatings deposited at different spraying distance
(a) 8mm ; (b) 100mm ; (c) 120mm
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AR, HEREREL ITHERER, THAAEFENE B.C RERKOAR, SHhEk
RRE2 WFE 2T H, MHEALFARM B,C ikl EDS ERERARUELSHER
MH, BHESRRE REBBEN%; CHETERRE. REMBEXKNERSES
REBEER, REITEAWNER, EXEAENEGHETEINERIEN . AEEEMAR
SHEHET, B, C, OTRKMERARAFATHYE. AR 1TH, HEMRERHNY
n, ¥E+ B, CERM&EM L, B/CHIFHENES. HBRER >100mm f5, O TR
BEEMm XHXPESETFRRBRAHAIES, DURERMN, SHERAFEREHE
b2 BE 3 -

¥ 2 BHABGHAERZERRLWREL EDS ¥ ERITER
Table 2 EDS results of B4C powder and coatings at different spraying distance

Sample No. Spraying distance/mm Composition/at% Atomic ratio B/C
B C ¢}
Powder* - 80.1 19.8 0.01 4.04
Powder - 77.1 22.9 - 3.36
1# coating 80 80.0 20.0 - 4.00
2# coating 100 76.1 19.5 4.4 2.28
3# coating 120 72.8 18.1 9.1 2.27

* Chemical analysis results

HTH—HHIE B.C R B RBEMHAR, BRI AR R ER KRBT XPS 5
¥, RINBIsHLFHEAME. K4 HH XPSHRITALN BOCREBMAHAR. BRI +HT
a, 7 1* RAEBRENE, BT B.CHS, BHEATHMBCAEY XZHTEMRL
B, BCHMEZHESHETERNAER BCHEETHERE. THKE diTEAR
fio B-C (LS4 xt A IR HELS A RERIE, TR ATHM B-C UMM LER. HMEBURE
Bayin, B,CHEANEM B-CUAYHRRIKAREE;: b REPEFET EALH
M. 7E 100mm F 120mm @ BREERE T, B,Os A& B BN 5% 1 12%. X A[RER 1 T
BEMBMBREFESHEOBRCEREERSPEHUNEER, HEMRERNEK, B
B2 ESHEARTE, BO; HEERER.

¥ 3 FE4MEP B HEFHEEHRE
Table 3 Binding energy of B, in different phases

Binding energy of Bis/eV

B4C 187.9
Other B-C compound 190.0
B203 193.3

EDS 1 XPS 45 R x$ B2 fe, o LAHEST tH AE R R WOk S T B AL 3 B b ot B-C 4k
YA HTHERLE4L BR4TH, BRUBREFHEB-CAEY+ B/C LI
W EE B A TG R, X F B.C WHARBURAY AL . R HRIBERE VMR, KARER
HE—HBE.
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%4 FEMFERHBRAEWRXZHBAK
Table 4 XPS results of B4C coatings at different spraying distance

Atomic percentage of different phase

B.C Other B-C compound B.0;
1# coating 82 18 -
2# coating 70 24 6
3# coating 73 15 12

%5 RUEWKEFXEW - B4 B/CH:
Table 5 B/C ratio of B-C compound in the coatings with different spraying distance

Sample No. Spraying distance/mm B/C ratio of other B-C compound
1# 80 4.68
2# 100 7.08
3# 120 7.93
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Fig. 2 dc conductivity of boron carbide coat-
ings plotted in a Scm log scale vs reciprocal

temperature
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Influence of Spraying Distance on Phase Composition and Electronic
Property of Plasma Boron Carbide Coating

ZENG Yi ZHANG Ye-Fang HUANG Jing-Qi DING Chuan-Xian
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

Boron carbide coatings were deposited under atmospheric pressure by plasma spray at different
spraying distance. Their microstructure and phase composition were studied through EPMA, EDS
and XPS. Their dc conductivity was measured by standard four-probe. The results show that the
suitable spraying distance causes dense B4C coating; the longer the spraying distance, the serious
oxidation of B4C powder is, the spraying distance may severely affect the phase composition. The
plasma spray boron carbide coatings possess semiconductor properies. The conductivity increases
with temperature. The phase composition and B/C ratio determined by the spraying distance,

can affect the conductivity of boron carbide coating.
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