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Abstract

The characteristics of arc sprayed layer were studied with hardness test and microstructural observ-

ation. The erosion resistance of arc sprayed layer was also evaluated using a method of steel ball
blasting test which was proposed in this study as a test method for measuring the erosion properties

in the impact wear condition, By an impact of the molten droplets on the predeposited substrate, lam-
ellar structure was formed which contains laminated oxide layers, fissures, and porosities. As a result

of mechanical tests, it was shown that the sprayed specimen showed higher hardness than the substrate,

but it resulted in higher erosion rate than the substrate. The poor erosion property obtained with a

sprayed coating was considered to be attributable to easy flaking off the the layers laminated with

brittle oxide layers.
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Photo 1. Boiler tubes eroded by sand blasting in
the FBC Boiler.
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Fig. 1. Schematic diagram of arc spray process.

Journal of KWS Vol.5, No.2, Jun., 1987



Arc Sprayed #-2] Erosion 54 =7}

A9 st ATARE B 2 23HE 2dHch

2. AlEH A AE UY

2.1 A|R{H W&

2.1.1 ®z}% spraying wire
Age] o] 25 ZAle 97 5lmm, F4mm, A
o] 60mmel boiler& tube STB35EYQ 1, 2] Ewe]

Welx 548 9§ spraying wire= carbon$ 1.1%

&h-frgk carbon steel e AF-&-3Fgx (Dia.: 1.6¢),
sprayed¥-8} mAjele] ALY AL 8 S

bond coat wire: Aluminide (Dia.: 3¢)o]gi=l. o]
E A ¢} wires 7ZF7Fe) 38 3412 Table 1o 4] 3.

q F3 gl

2.1.2 E_Zﬂ 3] 7(;1%1 a]

%ﬂi;‘—i_"_i’},’_zﬁ Enle Asswre AAstn ®
m-e AAA sle] sprayedo}e] AL FFAIAA
FHLo= spray® sty] el maAiwe] grit blast-
ing% shar, = grit blastingg & F  44]7ke] ol

spray dekiteim el glel.®

BoAlR o) A gritte 14 58 cut wired ARE519
7, blasting2- blaster®] -Z7)gt8 7Kg/cm?z
=Alek A7 AAsAA oF 1027 Bekgch

ZAE [Fraa171A

&l
Grit
blasting 3= grit blasting?]
XA EAL AR )

SEECRE RSN

953l
Sla sprays FubE 4
LE//\ r-
2.1.3 Spraying

A} e} el Ft sprayed RE-
Sl A E
Bole] AAste] YA A ol
Art. mAE Aldbe] Aol Eelw, spray gung
Aok +A A i) AAG F, A s+
7} 60rpm, FE-ej2] o4 5E S 1lcm/minzt =A]

bond coate} build-up spray(F-

a7 s, Awe 4

84417 2, spray gung 4] s

Fol 7hsstAl 3

O

=

Y

FA sl o, spray=

29

spray)Z #slgdcl. Sprayingg #H ZAd g 7
Fo] FAS] A ¢l Wl sprayd Aol 7
ZFeo AEET Y 2AE L AT o] &3 A
Pee] Fal A3

(a) Bond coat

Bond coat= XA L&A F5AYE da, T
spray & spv] Aol F sprayel]l AAl =& Fo} spray
2ol o] AHIFAE FHOZ F sprayd
1A 50umA 2] FAlZ ©le] ZAlel coating

e Aoz, X A¥aA = rod type flame spray

F AEstg e o] system Ab4o} oba]RlalE ub
S2A 49¢ 1 4940 % bond coatd- wired
ol A7 Bl DTSl mate] Ty E Eel
do] ¥ wireg ®Ael 244177 S 2oz
Ho ARl A3 Abko} ohl HAl Y fEE] 1411
olglm, T4 g2 5Kg/cm®o]giveh

(b) Build-up spray(F- spray)
Fol Tohz ALY FFel A
=]} flame spray gun-g- arc spray guno u 33| &}

o] A28 arc spray® AAlsglh F ospraye A

Bond coat3- 3+ &

At FA4 HFAAE stal TAFA =¥ 8830 Arc
spray ] & AR5z, spray £7-% ofolm At
27-29V, A F 1650A, 7]t 4Kg/cm? spray# g
150mm, wire o)< % 4, 5Kg/hr/100AmpE 314 e
o, pass7ke] AzEA2 FA kv AlHL nA
o bond coat® I+ F A7 Imm Y 2mme] Fall 2
Z spray % & ZA3b, bond coat® kx| ¢kwm At

Imme} 2mmZ F spray 2 3 Ao 2 Az o]
APz, dxe Fdd AAAT 5L §H
o¥okr}l. Photo 23 spray & 35}7] A, F2] tubed
Hukdte] wld& ¥ Fi= ARlelrh. Photo 2-be
spray 9| tube wkel & H.of 237} o 2 tubes]y
o] sprays Z(sprayed layer)& 2 = ¢l&d] o] &}
A A 2] FE AL 2mm? rﬂlL spray &k 7 o] e},

Z .

T =

Table 1. Chemlcal composition of substrate (tube) and coating wires.

_Element (% o T
C Si Mn P S Mg Cr Ti Al Ni Fe
Material . —
Substrate 0.18 0.35 0.45 0.035| 0.035 - — —_ — — balance
Build-up ' 1.1 0.4 — 0.03/ 0.03 26 L9 0.2 0.1 — halance
Coating
. {
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Photo 2. Macroscopic cross section of tubes
(a) before and (b) after spraying.
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Fig. 2. Experimental set-up for steel ball blasting test.
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Photo 3. Microstructure of sprayed layer (a) surfa-
ce (b) middle and (c) interface with
substrate.
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Photo 4. Microstructure showing a tail of the crack
developed by Rockwell C hardness indenta~
tion on the section of sprayed layer.
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Fig. 4. Effect of sprayed thickness on the erosion
resistance measured by steel ball blasting
test(Coat A : Build-up spray).
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Photo 5. Suface morphologies of sprayed layer
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ting test.

Photo 6. Cross section of sprayed layer (a) before
and (b) after steel ball blasting test.
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