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Abstract: SiC particles reinforced Ti matrix composite(PRTMC) was prepared by cold spraying,using
titanium metallic matrix blended with reinforcement of irregular SiC powder as feedstock. The effect
of SiC reinforcement on the microstructure and microhardness of the composite coating was studied.
The results show that two distinguishable regions exist in the deposited composite coating: the outer
region and the inner region. The outer region presents a porous microstructure, while the inner region
has a dense microstructure. The porosity of the coating becomes smaller with the increasing of the
depth from the surface towards the boundary. The volume fraction of SiC particles in the deposited
coating is 10% compared to that of 30% in the feedstock. Furthermore, the addition of SiC particles
can effectively reduce the coating porosity, and greatly increases the microhardness of cold-sprayed
coating from (72+28)HV,, to (1254+17.75)HV, ;.

Key words: cold spraying; PRTMC; SiC; microstructure; microhardness

BT Ti e Ti & 4 HA % EEAR oo B it il
AL G S5 O e A G B R AR Y 52 A R SR A A L 1T
SIC HA U phov: | 185 8 DL K ey IR e 0 B A O R
RE o R Sie ELO 51 77 0 398 5 A A4 Ak . UKL 3 5 A O
4 ¥t #} (Particles Reinforced Titanium Matrix Com-
posite, PRTMO) AR KE T 4 J@ 3 52 & 4 ok 19 1k
SR EE L LR DL R v A5 IR BE T Y i B e e AR T e A
(S S R i iR o 1 B T AN N (A D & =4
TN AR AR AR T W I TEVR R S LE

AT 3% FE R R B AR A B s R
FEAR MY K J2 R I 2 AT 28 B RN R Ay 45 A T
FCAR 0, SE1E A R I A S 2 B A 2 AU K 45 A B
PR Wbt PRTMC [ Ry 450580 23 38 fim ™ i o 481 4 e
FL AT 2 v ) 5 e 3 A KLY 5 DL e TR IR
BE R 650~1000°C WML 45 & s LA o 4 i) 2 A
BRI A ARG AT LAY R AL A i
7026 LA R 5y — T T . T B EURL (G i A 2
B RE LS B AT (T B M RE 45 A BT it 1Y R e T



2

MR T AR / 2013 4F 4 1

T A2 T S T ok PR W SR . R PRTMC 4% 4t il %
T3 AR ME S A A B N L BEAR T PR RE . AR R
KT WAL IS e B AR L A & R A T2 R
7 RN R F AR AT s T A A A R RE BN T
BUA . BRI R RAIK BUAS &5 M BB 1) PRTMC il £ £ R
E A Y AR Z —,

VW IRAE AR A 52 U 2 A BRI
(<C600°C) (& (300 ~ 1200m/s) [# 45 45 J& ki 7 (5~
50pm) i 3 PR AR JE R IO AR IR 2 . f T R R I
AL A 77 2 SR A 77 LA S 3 47 k15 31 T PR I
JZ ORTE . B 4 iU il 5 R 4 4 J@ (an Al Cu, Ti,
Ta2) 54N Al 54 .Cu s AEW. SRS S
S HAB R (Cu/W, Ti/Al, WC-Co. Al/F % %) L)
Ke—S T el )2 CANAE & iR 2L TIO, e iR 24 .
55 At 2 AT R 1) v T BRUR A L v TR A I R L
Hs 4 EE S5 M B (Metal Matrix Composite,
MMC) B} R 5 4 ikt G 3 A4 R RT3 8 1A 22 8] 14 1k 2% B2 1
A 1 ) 45 PR BE MIMIC 3% 2 3E % A &y o5 e,
SIEIRAR R B bE 1 v A0S IR BB R i 1 BB PRTMC 1
A % o e Ah 30 AT 3 3 9 45 B R A 0 7 = 5 4
kR ENE G ®RE. Wit Tisk Ti &4
T T AL 2 T P T S T DA B D B A A 1) v K
B,

A RV LR A MUR g o Tio sk Ti A 4
A MBI SR E 3 AT D OG8RI &
afi Tiof Ti & WZNIEIE. BE9E KB & R H &
) Ti W2 RIS RVRE B 0 2 LR B, v W 0k T
AT LA Tisk Ti &40 E LI H & ik,
A 2 B T W e 2 A R LT A B T iR
JZ 00 SR Y AR SR B R e g

% & G (I Kenetik-8000, JT 1 &% & Al 35 80% ~
90261, W mER B R ) il 45 T HA MMC, i Al/ P
gL Cu/AL O NICr AL/ & RLA " S8 1R E .
T 3 AH A I AN B 38 T R 2 I DT BRI TR 2 1Y
O L R B IR BN T VR 2 A BE R SR AH S TR Z Y
S R B DL R TR 2 T RS RO S S Rl R R T
JEAHTE U 2 0 & A . LT WL Y. S0 L
FARM Wi TR AL5356/TiN & A U J2 B8 82 9 8K bb 4l
Al5356 7R 2K 50 % , i B 45 R B AIL— A S L
o5l ABREE T 20 25 Al5356/TiN & & 8K, i — 2
PR TR ARE M . R, K g e TE
W W R AE R AR B S R . A TERMY
Wi 4 T2 A2 Ti/SIC,-67, WF 5% T RE AR X %
WS IR A2 A TR )2 I AL EURT ) 2 R R Y R e, O S S &
F e PRTMC %2 400 TR HE .

i

1 ZWHMBETE

1.1 SEIE#HER

S SR FHIEARA BN Ti By (LERMPS, 3% [#) 2l
S BEREE A R B SiC By (H. C. Starck, USA)
Sy A HIE S NE 1 iR . Sk H Mastersizer 2000
(Malvern Instruments Ltd. , UK) MK T 8 K 69 R ~F
A Tk R R 0~ 106pm, - 4 k042 2y
19. 6,0m; SIC Ky AR HE T Dy 48. 3~92. 6pum . - K hr
BR 67um, FBEGR T EFRIE A SIC,-67, JEIRE 5 B
K A SIC AR & = 30% (R4, R
[, Ti ¥yl SiC il o & AR & 19 7 X315 i
FEAWZW RSB AR, S5t Beal Al A AR S
A W% TR 1 R A AT 3R T S LA .

B 1 TiCa) fl SiC(h) 7 8 b K 2 i i
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Fig. 2 OM micrograph of the as-cold-sprayed Ti/SiC,-67

composite coating after one spray pass
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AR5 BT SR FH A D W 0 oy oA 1 SIC RI0RE 1 1
FRAY R0 299 30% . X I 3 o i) A 43 A E 47 G2 1 Al
R IZ TS BR Y SIC ORI AR R 02k 1006, &
A SR T 270m Al 67 pm B FPOR [RDRLEE (19 SIiC 5
Bl 25 SIC 5k AlS056 REARZE. 4R EN.EH
RS ALRBEE SIC OB R S 6 3 /) i 38 i, SiC
TBURE (4 A N T 9 J2 B0 B R R4 2 ) G 4 SR
B Ah L SIC UL 1 I A W B TR 2 A T S M R
DR n e R 45 B A VR U2 PR A G S R O RH S
Xt AR 2 I PR R CELEE 25 6 5 B2 L I P L T ol 1 AR
S R AR

4 R MR Ti/SIiC,-67 & 4 Uk 2 P A AL I
M6BE I8 A . IR 4Ca) T, 38 5 A SiC JBURRINR 12
T RS R HIRZES AL M4 5 RE
W IEA R AF, d A A, 4y SiC Uk DT RS i



4

AR T A / 2013 4F 4 )

B EEMT R I B OR AR A v B BE G L X AT BE R
1T SIC JURLAE Wt TR AT 1 A AR G AR % A
f DL SRIURL B IR A A AU B B, 3 R OA AR
P B — 2 (9 BB S 7 o AT RE 23 38 i 2 A A ik )= 8]

ey | -

B S - 50um

P

o et o ke
" Substrate RE ¥ ¥y

M2 . B AR AR TR R S A 1A B 25 5 5 T
AbAFTE R Z 1 I P SIC UKL . A 5 3 iHE AR L R 2
Z [B] B 45 A 55 AR O 2 B U R S R B 2 ] Y
BEHIRIE .

50um

B4 ¥emisk Ti/SiC,-67 S8 W) N () FILFL I (b) BB BE IR

Fig. 4 OM micrographs of the as-cold-sprayed Ti/SiC,-67 composite (a)inner coating; (b)coating/substrate interface
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Fig. 5 Indentation micrographs of the as-cold-sprayed Ti/SiC,-67 composite (a)regular indentation; (b)irregular indentation
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