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AT SR EEAR R I AT LR . R SCR E R
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1) TiB,-SiC ¥y R 4#E, JUFBA MK, BRIEFEIRAL,
WK 1a fros. A [ 5 593 40%H1 45% (& 1b.
K 1c), TiB,-SiC My A URLZ B BRIk, (H 2 T RERS 15 5
e I S I N 50%E (B 1d), TiB,-SiC )y A i
BRI FEIA B e fE, HAR TG o Bl A [ 75 B4k 228 K
B 55%H1 60% (Kl 1ew B 1), TiB,-SiC & & ¥ K KBk
TEJEREAG,  H 2 AR f R

W 25 T mT 43 S 3 AN FEAE FRBY B BHE A 25
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PRSNGSR TR R e, 9
/U RGURE P S Ak 245 770 B 7K 43— ) JORE R T2, AT B
BT R IGHT . BRIV RAFIOB AR % &l &,
SATRBHPORE R s VBN PE 22, 5 B0 2510 S RN
RBEIL G, A ROR R AR P RRS . AR B,
TiB,-SiC ¥y A RiAL ¥ A v 5, [85% & 50% (& 1d)
AN 45% (B 1e), HE 1d PRI H R IR/
WL B IC S AR RO B, A R A R A s ik, i

®1 ZETEER TiB,-SIC #EIZ 5
Table 1 Coating parameters of TiB,-SiC prepared by plasma spraying

. . Primary gas Ar Second gas Powder feed Carrier gas/  Spraying distance/
Spraying current/A - Spraying voltage/V /L'min”' Ho/L-min’’ rate/g'min’’ L-min” mm
700 75 40 11 7 3.5 90~130

1 RFIEE 1 TiB,-SiC W25 kiR 1 51
Fig.1 Morphologies of TiB,-SiC powders spray dried with solid concentration of 30% (a), 40% (b), 45% (c), 50% (d), 55% (e),
60% (%)
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2.2 FHEEFIE B3 TiB,-SiC ¥ K &R A S0

Wt 25 & R i R A2 R R 2 R R 25 R D, A
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TiB,-SiC B A 3 bz UKL 128 W JE BRI , AR BRI BEAS 5,
BT HRHRE (P 2b R 20) . 240k 45 705 14 n 2
5%, TERCERIE R AF . R IDGH BB, i 2d B
TR o ARSI IR 45 S R (6%A1 7%), 0k % 1 T 4R
AAFRRG, HROR 2 WA %, BRBEAR 2, W
2e FE 2f fT7R o

Ol &5 700 5 W 2 3 b ok e o 2 E DA BB ) O 2
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B, WA R i BRI 2ol 4 5
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/NEFE G RA,  ER IR D s RG24 5700 5 =G S I,
O 485 751 AT S RURE 1) 1) 65 G 5, A6 R 1ok A O ) Bk
TEACTFABUR A, ; 22oRh 45 77 & it ik iy I, SRORHRRG B 3K
A5 ORE  THORG M8 K, 38 BSORORE (1] R A TRG 2, A ks
FRNTHLRS, WokIm ARG5S, st EzE. Wi,

TiB,-SiC Hy A1 KL I KG 45 77 & & 5% /A4 0 H .
2.3 SiC & &%t TiB,-SiC ¥ K &I B 50

TiB, KA R Eh 4.6X107° C', Ha B4k
PRI ZE(1.0X 1070 CHfEHE & 28, I
ik Z BN 4.0X10° CHY SIC, W LA R &
WEIPIZIK R RN G iR = 5 R R T ) S
gty B3 MAEARI SiC & N E R TiB,-SiC #
KIHLIES . ARG SiC N, TiB, 5 %5 i ik 1
BARMIES, BREEMRZE (K 3a), SiC &N
5% (& 3b), TiB,-SiC & & KBk g Bk ik, %
[ SiC MM BT 5E TiB, W25 I 1 BR B HF
fE. 24 SIiC ZEBE 10% (F 3¢), TiB,-SiC &
G AR RIORLER Y FE RTS8 A AR A . BEE SIC & 4kt
WK E] 20%A1 30% (K] 3d AT 31), TiB,-SiC Mk 1)
BRI BE AN 51 P S5 K R %

Kl 4 g ASTH] SiC 75 5[ TiB,-SiC A3 K XRD K% .
B SiC & H 5%38 N 30%, TiB, i i HEA AR
1k, SiC (006D i [ AT SR WA T otk , 1 (103D 4
THFT C110) & T PRI AT 5 et 0 i R B . % 18 8 SiC &
BEAIC TiB,-SiC AR AR I Tk, H SiC & &4 10%
I B A EEROE BERRShTE, MARSREH Sic & &
4 10%H) TiB,-SiC ¥ K .

TiB,-SiC & & ¥y Rt 55 & ki () et T 280N
[ 5 50%, KE4E ISR 5%, SiC & & 10%, £t T
SISO AR EE N 113 g/em®, AT RUFHIR

2 RIFIKE 45 715 B TiB,-SiC 1% 253 b 2 1M 1K 3
Fig.2 Morphologies of TiB,-SiC powders spray dried with binder concentration of 1% (a), 3% (b), 4% (c), 5% (d), 6% (e),
and 7% (f)
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10.0kV 15.0mm L-x2.00k SE(U)

B3 ORI SiC % &) TiB,-SiC Wi % iR R I K5
Fig.3 Morphologies of TiB,-SiC powders spray dried with SiC concentration of 0% (a), 5% (b), 10% (c), 20%(d), 30% (e)
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Kl 4 K[ SiC % i1 TiB,-SiC ki K XRD &%

Fig4 XRD patterns of TiB,-SiC powders spray dried with
different SiC concentrations: (a) 0%, (b) 5%, (c¢) 10%,
(d) 20%, and (e) 30%

BPE. B S ke T2 A R A (R RO T SR KL FE 43 A
Kl I 5a v LUR H, R R BURL 1 2 10D, 3RO B2
RAF, kfR¥sr. W sb i@ s SEM Kt 5T
DL HE, 3R IR A JORE H 1 22 41 /N (R R A SR 45 &
M. S BOGRLEE 7 AT IR, Ky R 1 RLAR 7 A i B Sb
B, HEBMAN Dso N 25 um, 8y A KPRLIE
60 um. UL, 5 AAE B R I R X
Bl T 214 14 TiB,-SiC 2 &k K.
2.4 FREEMEBEX TiB,-SiC ) K 15 rhki F B 2200
B 6 b KA B T TiB,-SiC Ky A AE AN [H] 3L 44
IR FIORIES . WTLUE H, 43 AR I

Content/%

S = D W A LU0 X
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Kl 5 dERE ) TiB,-SiC koK SEM U K TiB,-SiC B K ¥ #L
BEoy A I, 4 P DR by AR BURE 11 i £% SEM Ry

Fig.5 Morphology of TiB,-SiC powder by spray drying (a), and
the particle size distribution of TiB,-SiC powder, with the
inset showing the high magnification SEM image of the

particles (b)
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I, RIORL ¥ B S T, PR AR
TR T 254, Wik 6a. 6b Fian: MFEEARIR
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L 1 <o S A =i R w90 15 28 R ke
B, BRI EAT RIS W . Rz, SRR S
I, A 5 v U0 P T B B AR /N, 5 B AR ) A
TR R, BARVIIE R A HEE, (Hsehs Bim T
i L SRV A A HE R, A R T T A
AN R T

147 S A 155 B 7R TiB,-SiC By K 3 s,
BARHIFEAAIRE (50 C) e kAR CIkILE (K
6d); By FEARIELE (150 C) £ KRiEm D> Ik %,
RLPT SRAT BV 2 R0 A AR 54 (B 6e): AR
JETF i H) 250 CHf, BIRCRER 7 REVR, BT
BUERRIZ (E 6D
2.5 FREIFEEEFT TiB,-SiC #7K 1A mli F B 2210

B 7 b KA B TR TiB,-SiC Oy A 7E AN [A] 155 i
PRES N IR T OIRBUES . LG, 2 e /N I
(90 mm), YUBURL 0 2 TGHE, 100y A e i 4 i
S5 P AR RS, W 7a B S4mEREEE SRR (110

mm), JUAURL T 1WA RIS, il 7b s 4
WEEE AT (130 mm), PIBURL 7% AT H IR,
HARBRVIBUIES, WE 7c Pin. £ RAEE Tk
MR L2, MR B B A S B ARG I R
JE R R A R )

Fi4h, TiB,-SiC Ky K% 3 K& E FWiR)G,
90 mm M 2 k ARRE 1 AR G i b BN R A, R
RE 4 78 20 I FARUIIE , W RIS ARSI, R
TORL A B 7 B AR R IR &F TR Rk (B 7d).
W RN ] 110 mm I, W 038 0 E K TR R AE
KBTS R, R TR R AL R, B
T UKL B B, A BURE 5 R gt A R R RAF (I Te).
2 I CB 76, R B0 e A i 1) 38 B R T
EH ok, MiRZ2 AN &mE %, B
KIVAFR 24 5
2.6 ZEBETBIAHE TiB,-SiCREH

K 6d~6f. P& 7d~7f Jy TiB,-SiC ¥ A LE A7 s Fk A
SBT3 UK TiB,-SiC Ky AR TES, AT LG H 4 sloki
TAEA SR LI FE . TiBo-SiC ¥R )2 I it
FEE g 3 B0 (D) Wk 4 (2) TiB,-SiC
L FAERRIIE RN, SRR I, 54 ik
(3) vy it e T RORE 1~ 5 R AR B L TR )k 2 B
YER, LRI Riloh 7 5 SEAR IO RERE , [ I £ il 25 A 1)
WA Ak, A HRELE

Bl 6 NI AR T 55 25 7 WE R TiBo-SiC M R TE A7 s 24k LI piAUES
Fig.6 Morphologies of plasma sprayed TiB,-SiC particles on graphite substrate at various temperatures: (a~c) spray once, (d~f) spray

three times; and (a, d) 50 C, (b, €) 150 C, (c, f) 250 C
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K7 SRR 45 255 R TiBo-SiC By AL A1 SR L4 L I TIRUE S
Fig.7 Morphologies of plasma sprayed TiB,-SiC particles on graphite substrate with various spray distance: (a~c) spray once, (d~f) spray

three times; and (a, d) 90 mm, (b, ¢) 110 mm, (c, f) 130 mm

Kl 8 7 TiB,-SiC ¥ 2 & [ JE 30 K AR T X F1 EDS
SIMT . HH Il 8a W LLE VR JZ 32 HE th s wh DA — e op
P RO 1 HE R . 8 AL T AR B A 0 X
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T v Kb 258 IR R T A, SOOI I
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BRI R RORL T, EAK TH AR AR
K BB 2, IX B8R Rl i JURL 20 2L B8 ik . B
EAH T B R Z WA TR AF e g . #5452,
HAH B HERIK K, BTG R T AN A7 AE 3 7% 5l T 2455 11
% . & 8b ) EDS HEHE K W], TiB,-SiC ¥ K58 1
WM = B8l By Ti. Siv C Z0&41. EDS
4h L5 XRD 45 A&

Kl 9 s TiB,-SiC ¥ = Wr i 45 Ky i) s s . mTEA
FH TiB,-SiC 2 Bk I —FhEROR 45, 25
KN TORL I BRI o X FE TR TiB,-SiC il
Ry mimr, PRRLUN, (13 TiB,-SiC FURL 71 55 By
TR e S A A AL, TiB,-SiC Uk AE 25 B 1 R
o 2 HUE IR IR A, 78 5 ARG (0 3 AR R it
ARTEAR o Bt A5 4l o7 21 3 44 3 10 i) BORL K H IR 3 22,
JZIEJE B AR T R UTRIXIE, WA T &t
U2 BRI R, TERGHE 2 M . T

SR B AR il RERE R R I I AR A2 A
LUK RURE A 306 PR 1A 5 R 38 S ) 3 FORE 3 [T AN 58
AHERR, BRG] R FL R

i
Spectrum 1

Intensity/a.u.

6 8 10
Energy/keV

Bl 8 TiB,-SiC i)z (MR I EF ) L EDS 23 #r
Fig.8 Surface morphology (a) and EDS analysis (b) of TiB,-SiC

coating
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B9 TiB,-SiC ¥R 2 I Wi Thl &5 14

Fig. 9 Cross sectional morphologies of TiB,-SiC coating: (a) low

magnification and (b) high magnification
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1) TiB,-SiC FZ kA 2 2% 5% w450 72 /K 43 1)
PRROER, SR LR 25 700 & 158 Wi RO e b ik
RN T, SIC & &4 24k REKOE B3
PEo TiB,-SiC Wi s &R (Wt T2 S0 JERHE &
TN 50%, R4 RIS RN 5%, SiC &N 10%.

2) FAAUE AR B 26 TiB,-SiC by 4l i B
AN o IR A, IR/,
RICRSE A 1 S PR S 16T 1+ o A A LRI B PR T o
AgHENIUE NI R & VAR IR S T BT  E C I 0 %5 UL
[FER RN A

3) B TWIAR TiB,-SiC 2 R HEVRR &5 1), s
Rl R 2 ROk T HE R T . DU R AR S5 B TG
WAEFHT, TiB,-SiC RL #5445 Je 44 % A= il 4
PRRIRE T Ak, SUEAEIELE, RIS, B3N

SE ik
[11 Xul, Zou B, Tao S et al. Journal of Alloys & Compounds[J],
2016, 672: 251
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Research on Spray Granulation and Plasma Spraying Deposition Mechanism of
TiB,-SiC Powders

ZouKe'?, Deng Chunmingz, Liu Min?, Zou Jianpengl, Zhu Renbo', Gao Di!
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. National Engineering Laboratory for Modern Materials Surface Engineering Technology, Key Laboratory of Guangdong for Modern Surface
Engineering Technology, Guangdong Institute of New Materials, Guangzhou 510650, China)

Abstract: TiB,-SiC composite powders were prepared by spray-drying, and the influence of slurry solid content, binder content and SiC content
on the particle morphology of the spray-dried powder were investigated. TiB,-SiC flattening splats were collected on the polished graphite
substrate by air plasma spraying under the condition of different substrate temperatures and spray distance. The influences of coating parameters
on the splat morphology were investigated. Besides, TiB,-SiC coatings were prepared by air plasma spraying. The results indicate that TiB,-SiC
powder with high sphericity and good fluidity is obtained by spray-drying when the solid content of the slurry is 50wt%, the binder content Swt%,
and the SiC content 10wt%. With the increase of the substrate temperature and spray distance, the flat particles gradually decrease to form regular
disc-shaped particles. Under the flame of plasma, the melting of TiB,-SiC particles accelerates and the particles collide with the substrate. The
molten particles are flattened, rapidly cooled and solidified. Therefore, the TiB,-SiC particles are continuously stacked and connected as a
macroscopic coating.

Key words: spray-drying; TiB,-SiC; plasma spraying; collect flattening splats; deposition mechanism
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