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Abstract

The purpose of this investigation is to examine the effects of the strengthening treatments on the mechani-
cal properties of the flame-sprayed titania ceramic coating layer. The strengthening treatments for flame
sprayed specimens were carried out in 12 different conditions in vaccum furnace. The mechanical properties
such as microhardness, thermal shock resistance, adhesive strength and erosion resistance were tested
for the sprayed specimens after strengthening treatments. And it was clear that the mechanical properties
of coating layer were much improved by the strengthening treatments.

The results obtained are summarized as follows ;

1. It was shown that the metallurgical bond was formed between substrate and coating layer by the
strengthening treatments and that thermal shock resistance and adhesive strength were remarkably raised.

2. Microhardness of coating layer was considerably increased by the strengthening treatments.

3. Erosion resistance and porosity of coating layer were slightly improved by the strengthening treatments.
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Table 1 Chemical composition of ceramic powder used
(wt %)

TlOg Fe203 Alzo;; SlOg MgOz Ca0

99.2 04 0.2 0.12 0.05 003

Table. 2 Spraying conditions

Oxy. gas pressure 343 KPa

Ace. gas pressure 98 KPa

Air pressure 274 KPa(Ceramic coating)
200 mm(Bond coating)
150 mm(Ceramic coating)
36 kg/hr(Bond coating)
16 kg/hr(Ceramic coating)

Spraying distance

Spraying rate
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Table 3 Strengthening treatment conditions

[

d

Temperature(T) |Holding time(min)| Vaccum(torr)
700
800 4
%00 10, 20, 30 8X10
1000
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Fig. 1 Schematic illustration of thermal shock test
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Fig. 2 Schematic illustration of adhesive strength test
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Fig. 3 Schematic illustration of blast erosion test

3. WEER X R

3.1 BLEEITMETO| BATRIES Bl
U EESM 0IXlE RE

Photo.1& 73 xelE AT &AM Al
g oM 29 sle el Aotk ZatdAeE A
AEA e AH@ Y A 2ATEN BEIAYS
Apolo] Awo] Tt FApre] Afo] A 4
224 FHe) sl % v 7IAAND 2%
Qle & o 4= Itk 700CE A3 E AT A A
)] YAME A2XB&3 BEIEE Atole] AR
oA wma Wats Jeht QA ok, 800Col 3l
exz Zaaxag AN AR (e AN
L enasd @ AXNFE AR Y ustet I
AABET BREAES Alo]e] AWM EHiFo] o]
2oyx| 1 githe Aol & Ueht gickh o12d Ae2
Asgxe Lxrt Foldd wat vS FEAH
1000C2 Zatdxes AAE ABA AAM=
A BET BEFEE Alo]oA] St o A
obzalEel Ao o] FolAL Ye F A F Arh
o) 2o o3t FAAFS exT AFH#HY
#AE Jehedn, 2 A3 B¢ A3EAs &
7} BolASRE ke Hado] US FRIA BF
HE AL oHF AMASF exste BAN F
vldEl Al Aoz Ayzheck 3 Gl o
olg]gt okmetael ZA%e A} 1000CE 7F3HEA
22 AAF AHEd JolME AW FEE B
kA YeRt A 4tk

Photo 2 900C2 st zlg AH(d2 EPMA
vaARE Yehd Ao® Ay FAATS &~
229 Fes} RoFAEE Nio] ARG F3f o] Fof

&Kl - GAKiE

A okeE Abde]l #AHHATH

3 ZAsgH e s AAF AHb)— (el oA
reagza A 295 ApololAe] A4S A
ol wE At ZEZd) oM 713 ALE
e #EEHA gt o Ade ASHE &4
oo glolAe] 7)2el MAEHVeE & AolE U
s g, AgEEe] 2% §40 @e ¥ o}
Ugt gA15e) Balaxe g g8 SArE e sizk
Za (s e 2Ag FASAL, =3I
el YAAtele] AHL FUAA 7ol Fa
e 252 Jehzn Jed HE Ay 2852
2% B Ay galdAy Lxe Aetgle g3l
FA 2o)HE Ao g A o] AT x| A At
FE o] 7)Fustel] Ao TG XA ¥ WEY
Aoz JaE

Photo3= ZAstdxglex 90T ZA3AM F
x| 7ke) wWsle) & AT ete] vz s}
2 Jehd Aotk 4R AsAg =t {A
A7te] Wsbel] wE el AP FIF Aol
GehlA g3 e, olAe B Ade] Af #A
A|7ro] 10%, 20%, 30829 &L AjTtolil, B 4L
oA BE Agexe ol2r7txe] LEde R B
F&E7t 200/ minEA vl =g7] fEd {4
A|7tol| wrE gatel Aol & polE ERA Y
oz Bk 9 o]dF Axk SAT AWl
3 o)39) EAYIAPAME FANDS BT
AME Atolo] & wWiztE JehtA] gkt

Figdr Astdxalg AA AT Al &
oA EEsE Uehd 2o 2 £ARe va
Axe Zadxgd o8 A AHHASE &
2 qlc}k &9 1 AN EH?E FedAe 2= we
thae] zpolE VERAI lET 800C 2 900Ce &
sz 723dxeg AEe 3¢ o 22 e
Au)® A"l Hl& i B AEAE Jehie
AL o] &EF oA AXFEe] ZAWVL O 0]fr9
st Hom FASY FAE AL 3o AFE
=3 urd A Yold

3.2. BRI HRFO| BEIRIES| HiE
¥ ol oixle #@

Figst AshaAeE AAE §Aue A 2
2749 ZAse dehd Aeldh 00T 23 4A
A8 AR A RLFARe) oin 2EY DY

Journal of KWS, Vol. 10, No4, Dec, 1992



EJeluo} AMete] BHEREe] MRER ko B B

185

ceramic coating

:bond coating

Ssubstrate

(o) 800 ¢

 _

Photo. 1 Microstructure of sprayed coating after strengthening treatment(holding time : 30min)
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Photo. 3 Microstructure of sprayed coating after strengthe-
ning treatment at 900C
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Photo. 2 EPMA analysis of sprayed coating after strengthe-

ning treatment at 900C(holding time : 30 min)
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Fig. 4 Variation of microhardness of sprayed coating with
strengthening treatment condition
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Fig. 5 Variation of thermal shock resistance of sprayed coa-
ting with strengthening treatment condition
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Fig. 6 Variation of adhesive strength of sprayed coating with
strengthening treatment condition
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Fig. 7 Variation of erosion resistance of sprayed coating with
strengthening treatment condition
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