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Research Progresses of Atmospheric Plasma Sprayed Splat
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Abstract: Atmospheric plasma spraying (APS) is a well-established method to fabricate coatings. Since the coat-
ings are piled up with splat, the morphology of splats is of significant importance for the microstructure and per-
formance of coatings deposited by APS. In the current review, the influences of parameters in spraying processes on
formation of splats were divided into three categories, namely the droplet-related factors, substrate-related factors
and environmental-related factors. The influence of above mentioned factors on morphology of splats were system-

atically introduced. Among them, effect of powder size and substrates preheating were emphatically discussed. Fu-

ture research direction was also pointed out based on the reviewed literature in this paper.

Key words: atmospheric plasma spraying; thermal barrier coatings; droplet; splat; review

BEAT TV BORIIA T A R, 0 B 1 255 M fE
2ROk B S, R TRMEEME N SR M. 1
2 A 2 T ) 2% )R R BOOK B B = K D RE R,
AR AR A R IR, R IE ST LR RE, BE
A BT ] 5 iy, AT S0, R LTTM
AR SRR, JniR (thermal spraying) i
R LR S 5By, M 1910 FFUE A= 2 HT R[]

Wis HER: 2016-08-08; WEIfE S HER: 2016-09-26
HEEWE: LIFTAEELRFE RS S LI H(IMIH2014053)

sE U S s RS e B R R B 4, TR L AN BT i
A, RIS e R A 4 B DR TR AR R X e
MR AR R SRR AN BT, TR T S . R
Bl TERMN A TIAARY, $ERE250),
2014 FFE R PIRA TV L 120 1400, 1R
FRHR wmhe A HIE . R . EE . VA L
AT PR S DR 1 N B,

Special Project for Army-Civilian Combination of Shanghai Municipal Commission of Economy and Informatization

(JMJH2014053)

TEFBRN: ZARN1(1987-), 5, - L#F5T4:. E-mail: dachuan_li@student.sic.ac.cn

BIAESE : FNAT, WHFT 5. E-mail: sytao@mail.sic.ac.cn



572 o B A R 22 IR

32 %

KA TR 4R (atmospheric plasma spraying,

APS) & TR —Fh, AT Bl B AEAR
Hh IO R A R DA e L v T 1) 5 B T S I A A
P, AR X TR 8000 K, AT LUK BT AT A
Wy 57 DR A T B Y T2 T L AT R (A
P FERAREE FARBHR T, B AR B80S
IR N U e IR A AR IE U, A AN, B
S Rl B Y= 9 Rl 1) RS v T o A S, TR R IR
HIM Ak, fe 2808 w1 IR B R 2 (splat); Ko PR
JEANWIHE B de BTG B R SE R Z

VR KA B FARMR IR 2 R T,
JE B SRR B 50y J2 2 TR IR HE B AT e TR )2
(IR o DA 2 0 0 B0 G 0 W SRR T 1K)
B3, ATFREMR T EET R
JS I R P S 56 RS UAIT SUE A R, (R IR JE W
T R B e BB T LT #4s LA S8 LR AT 570 4K
o H EAHCHE R BT EEE . RE., 1EE
FH ASE, [ P )04 22 838 K2 A R B g
FER Eh 7T BT S5 45 1K — AU AR T — 52 DUk

ASCIE I oy 7 B JE U R Ay R, K
M B 2 B RO R 26 40 ok =2, B EA AL S8
/s BB G AR R 3 DL S AR A ORI &
RN ZE, IR T AR AR R TT .

1 WBORBYEM: K

11 MMELFAEK

KAE B AWIREAR T R A AL &
SR A B AU SR A, R T AR S I
Ml eg, PO E WA A AR, A
B ORIEWEA . AbEE . AU L EIRE
Wb TR R A e AR JEURE KA 2 R 23 X R
T2 T I R 1) 52 i) = 22 AR B AR 2 4 o [ A 1
FE. e Stk 3R] LRI I K-S DT . 45
TR AT RS B ARITIRBOR, AL T4
FaE 14 AL S (Yttria-stabilized Zirconia, YSZ), A%
Ak SR HE £ 1R B J2 38 R S Mt . X A
K AR 1o AR BT AT U N AR WARE, 524
K RVBIF 00 5 52 el R 35 2 il ok A ke RS
ATES S HA R 3R
1.2 #HRER R~

Myl R A (PR AR B A R e RS A e H
DLl 2% FA B3 25 16— M WK R BB Oerlikon
Metco(J5t Sulzer Metco)A 7] 524 204NS ¥ YSZ
g, HoRiAR EEAENAE 11~125 pmo hEAAS K £

WKL 7, FRATPRE R AAURL ST 56F mvR L 25 1) 5 Wiy
A Ay = AN A LRI Uy i, B

(1) Mk ARk NS5 88 AR IR I Re 1. LURAY
RZMEM Oerlikon Metco 24+ FAMB Wi il YSZ
WA L2, KRk gk NG5 AR (B 1),
FER L B SR, RO KRRk 25 77 1
U i ey F A5 AR O DI, TeVE R Rom A,
FARE/IN<10 pum) [RRORL T2 &/, ANRe 2 i i
SRS TR IR S I R IR R FE I, A e A
KIGHNIR, TRIREME AR R0 .  BARHE R #S
9 1 0 AT A Ry M RORETE 157 7 (R, HRE KT
RS R O I R A /P N1 VA0 4
(<5 pum) RIS A 2 A LA B4 7)1

(2) 5% Wep Ry A 25 B - A I v T S R ek R ) 1
Fto L S BT ST T RORBRL, S
T DA SO R il M A 52 . RITRL g
gk N 345 B ARG IR R BEAN ], 1045 85 AR
1 4 PR BE R RTH AR AN I A, SO0 e 6 Uk A
TR G L Ay 5 A% Elsebaei 2L 528677 3 HLAE T M
P IEAE T O AN TP 2 PR AT 5 B W 00 38 PR 9 3 A 5
R I AT MR R AE, 458 TE 1,
M1 WTLLEH, R4 E SRt T, &8 TR
AU DX IORERSORE PR AT DT8R8 0 A2 LU G 1),
(RGN IR T et NS AR G S (R SV 32 ST
TRLEE AN RAT A TPREAR RO IR 2 d 17 45
B IGT L, SR A RAT R /N

(3) 5% Wi 4 0 Bl A JER U 10 ¥4 BT 4 5 4
MTEF R R MR IS, — 77 Th A PR )
P A% 3%, M A v ) R ) ¥ B Sy T
J o AR TR A PR ) R s By ), A A
T IR TH TS B O i AN . R = ) P
EE DA K g 75 D A5 A I 1S T A A 5 DA 3 i A AL i P
S ER 4R .

Plasma gas

Cooling water

Coating
I; -“Ejt-»
- ‘ Jet core

Work piece
Debhill b,
Insulator Powder port

BT LA T AR S5 A 7R T

Fig. 1 Schematic drawing of typical plasma torch
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Table 1  Average values of the particle size, velocity and
temperature at different radial positions from the plasma
jet center linel*?

Average parti-

bt i e iy

+50 25.7 236 3310
+40 26.3 247 3342
+30 27.8 254 3392
+20 30.3 248 3430
+10 32.3 233 3420

0 36.5 228 3400
-10 37.0 215 3340
-20 38.2 209 3310
=30 42.3 199 3294
—40 443 191 3270
=50 45.6 188 3250

(SG-100 plasma torch: current-870A, stand-off distance-80 mm)
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Fig. 3 Computer-generated images of the normal impact of a molten and a semi-molten nickel drople
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nals collected during an impact of a molybdenum droplet on a
smooth glass substrate®®
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Fig. 7 Surface topologies of stainless steel surfaces either non-oxidized or preoxidized at different temperatures, images of nickel

splats after solidification and cooling curves of splats
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