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Abstract; NiCrTi coatings were made via ultrasonic arc spray technique. The effects of some post treatments,
including sealing. surface shot peening + sealing and the overlaying of NiAl top coat + sealing, on the high-
temperature oxidation resistance and thermal shock property of the NiCrTi coatings were investigated. The results
show that porous Cr oxide film was formed at the sealed-only coating surface in the oxidation process at 700 C. The
Cr oxide film was thick and easy to spall. In the water-cooling thermal shock process,heavy spallation of the coating
took place. Shot peening can make the NiCrTi coating denser and smoother. Dense Cr oxide film was formed at the
peened coating in the oxidation process. The peened and sealed coating showed good oxidation resistance and thermal
shock property. When applying a NiAl top coat + sealing, dense Al oxide film was formed at the coating surface
which well protected the NiCrTi coating against the oxidation. However, the top coating did not decrease the
coating's porosity,and the bilayer coating cracked in the water-cooling thermal shock test. Overall, shot peening+
sealing process was the best method to improve the high-temperature properties of the NiCrTi coatings.
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Table 1 Process parameters of ultrasonic arc spray

Materials Voltage/V Current/A Fuel gas flux/(L » min~!)  Forced air flux/(L « min~!) Wire feeding rate/(mm « s~ 1)
NiCrTi 38 210 170 1 300 30
NiAl 34 200 150 1 200 30

®2 R

Table 2 Description of samples

Samples No. Post treatments of NiCrTi coatings

1 Only sealing
2 Shot peening+ sealing
3 NiAl+ sealing
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Fig. 1 Typical microstructure image of ultrasonic

arc sprayed NiCrTi coating

K 2 g 283 = Fh Jo Ak B OO0 & L, mgiL + &
LNIAI D IR Z R AP R ER . fE NiCrTi
TR E AR BRI HE B 4 ZUrp (B 220 . 38 3 B L5 1
FL B % Bl 3¢ 50 45 R B+ 119 35 38 AR S L T LR IR
WRIZ LB R — i B B b n] DLRH B 40 me R a
BB, B 2(h) Rl WAL PR I 2 4 4L 45 H R
B R A Uk 2= 3R T SN B I B L FLBR R
Bk, 41 NiCrTi R )2 By NiAl |z )5 (& 20,
A RAFR A NiCrTi/NiAL XUZ Tk J2 » #E NiAl i )2

FAAE AL N S AR B AL R NIAL BT 56 19 BT R
etk NiCrTi 3k J2 8 18 i B 97, 48 7+ 5l
FF AW .

Seal agent

Oxide

NiCrTi splats — g

NiAl splats

Seal agent

Oxide

NiCrTi splats —

()
B2 #ANELERAEEMAATER:
(a){XEFL; (b)BEAL +E 7L ; (c) NIAI+ S FL

Fig. 2 Schematic drawing of typical coating microstructure

with post treatments: (a)Only sealing;

(b)Shot peening+sealing; ( ¢) NiAl+ sealing

283 700 Copr s AL IS S B AR L A
PR S E AR AR AR G AL T2 IR )RR
MAAES M ZE S, Ak 10 h 5 (B 3a), Bi ik NiAl
T )2 TR 2 B0k 4%, 3xX & R o NIAL ] 2 38 1 2R
BT AL B R ALY G CRT RE R 8 Ak 45 sl 4R R A
) HAL G B T Z T RZE 60 KB A, X2
oy NiCrTi i J2 R B B T Cr 86 (T RE
AL BB B A ALY . B & A AL B[R] Y A
1Kl 3b) I )2 2% 1 AL A0 ) T2 32 1 s NiALH- 3£
W2 R S 7 S R g A 3 L RS L+ B LR 2
OPRCERUEN RN



34 e = R i %13 %

.o
&
rd
.o S -
N R
\x@e‘ & Qq?‘
A &
$x &
(@10 h &
S
@zjb
o o .8
r}q’x z‘}& zé'\&
X @ ’
< N
(h)240 h

E3 ARAER/REIZTRELZIT 700 C
BERELEREHEETH:(a)10 h;(b)240 h
Fig. 3 Surface color changes of the coatings
with different post treatments after oxidation at

700 °C for (a)10 h;(b)240 h
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Fig. 4 Cross-sectional microstructure in coatings

after 240-hour high-temperature oxidation with
different post treatments: (a)Only sealing;

(b)Shot peening+sealing; ( ¢) NiAl+ sealing
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Fig. 5 Near-surface microstructure in coatings

after 240-hour high-temperature oxidation with
different post treatments: (a)Only sealing;

(b)Shot peening+sealing; ( ¢) NiAl+ sealing
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