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Influence of Residual Blast-materials on Adhesion of Plasma-sprayed
Yttria-stabilized Zirconia Coatings™

Takayuki KUWASHIMA * T, Yuuki MORITA**, Hiroyuki Waki ***

The bonding mechanism of thermal sprayed ceramic coating was not clear due to the complicated profile of blasted
surface and microstructure of the coating. The objective of this study is to investigate the influence of residual blast-material
on the adhesive strength of yttria-stabilized zirconia coatings sprayed by atmospheric plasma spraying. Stainless steel was
used as a substrate, and blasted in three different pressures and five different blast angles by fused alumina abrasives with
three different particle sizes. Three powders with different particle sizes were used as spray materials. Our observation
revealed that roughness of blasted substrate were constant in each blasting material independent of blast angle, though mass
of residual blast-material increased with increasing the blasting pressure. Interestingly, the tensile adhesive strength increased
with increasing the mass of residual blast-material in each spray materials under the condition of the same roughness. Tensile
residual stress was high at near the interface, and the residual stress of acute blast angle was higher than that of right angle.
It was convinced that the residual stress reduced the adhesive strength in the case of acute angle. Therefore, it was concluded

that residual blast-material did not almost affect the adhesive tensile strength.
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Fig.1 Schematic illustration of blasting method.

Table 1 Blasting materials.

Blasting material ~ Size[um]

A-24
A-60
A-120

600~710
212~250
90~106

Table 2 Blasting conditions

Pressure[MPa] 0.3, 0.5, 0.7
Angle 6[°] 30, 50, 60, 70, 90

Distance[mm] 100
Time[sec] 40

NS, Metco 6600 (BLUF, Zh£41204C, 204B, 6600 &FL9)
A L7z, B RO E#IH % Table 31379, MAICKEL
TIE, BT T LT L7z, HIERER T 7 X
R R L2,

Table 3 Spray Materials

YSZ (Zr0,-8Y,0;) Size[wm]
Metco 6600 -75+15
Metco 204B-NS -75+45
Metco 204C-NS -147+45
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Table 4 X-ray conditions and X-ray elastic constants for stress

measurements
Characteristic X-ray Cr-Ka
Diffraction angle[°] 153.821%)
E,[GPa] 1431%)
vy[GPa] 0.267'®

2020 1R

15

3. REREER

31 TF7AMEAET X MROEE
TIANENEFRE T I A M & OBR% Fig2ll, 77 A
MES & SR HARERIR A g DR % Fig312RT. 7
SANENNWEL b, 2L T T A MFOREIML 2 5
3E, TVIZTLAOXBEEZEM, Tabb T I A M
DORBEIWEZ TODLIEDBGN5. 7T A MDA X0

KE L 7% 513 EHRFEMIEM OB A 2 5 HEH 13 14) g3
WEINTBY, INHORRIEE, FhE—FELTWAE. /-
7ZL, BET I A MMOEMOME ST, RAqDFIKFIHN
LTWBZEIERPLETH L.
110
(O:A—24 | Blast angle : 90°
2 HO:A-60 O
=4 A-1 @)
© 99 A g
= © O
.
)
x
500 0.2 0.4 0.6 0.8
Blasting pressure, P/MPa
Fig.2 Relationship between blasting pressure and mass of

residual blast-material.

=
W

O :A~24 | Blast angle : 9(6
[1:A-60 '0)
n/\:A-120
AY o

S
S

o

)

>
>

Root mean square slope, RAg
(=]
w
O

e
R

0.2 0.4 0.6 0.8
Blasting pressure, P/MPa

Fig.3 Relationship between blasting pressure and root mean
square slope RA g1

WIZT T A MR R LG IREAME L OBfR% Figdll, =
PP HRERI R A g L5 IIRE S )1 & OBIR% Fig51 &T@ﬁ
INHORNG, FBRHEEIHZ THIREARE ML T
WA EDGRE. SR ZnAl B EEICOWTER, Ll
SAWE LTV AEERD) & —FHLTna

P EokZ, 79X My %r@%%#%%ifi ik
FAENTH2RMMS ERET 5 A b OBEE 58 L TR
%a‘f%fw:cw Z2T, AETEIIASESBELT, &

W79 A M OFBEIIOWTHRET 5.

32 JoAMAHEODHE
FigBlZ7 5 A MR 2 2 THLEE L 7236064 3610 o0 IO 8 -
W% %, Fig7 \Z8EXMOMEBRTT 5 A M ORERZ T



RIE F=, HH

fBiE, B

%“:10

> 0.7

) 0.5% 3 ,@,
8 03 03

£ 4, 0.5

o 4T o5 4{; 07

£ ¢l 0.3MPa 0.7

2

% 4 O:A-24

S []:A-60

'% Blast angle : 90° AA120

F %0 70 90 110

X-ray intensity, C/kcps

Fig.4 Relationship between mass of residual blast-material and
tensile adhesive strength.

residual blast-material

¥

—_
(=3

o

.
03 ,% A
08 /‘é 0.5
. ,/% 7
6,0.3MP%§0~7

N
>00
i
—

| Blast angle : 90°

Tensile adhesive strength, o/MPa

2
0.1 0.2 0.3 0.4 0.5
Root mean square slope, RAg

Fig.5 Relationship between root mean square slope RA¢g and
tensile adhesive strength.!!

Fig.6 Back scattered electron images of substrate surface after blasting.
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Fig.8 SEM images of cross section of blasted substrates.
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Fig.12 Relationship between mass of residual blast-material and interfacial fracture toughness (K.) .
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