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Effect of Spraying Conditions in Flame Spraying of Ni-Cr
Base Self Fluxing Alloy on Mild Steel

Jong-Kyu Bae, Kyeung-Chae Park and In-Sang Chung

Department of Metallurgical Engineering
Kyungpook Nationai University, 702~70 1, Korea

It has been investigated that the optimum spraying conditions, such as, spraying distance,
fusing temperature and fusing time, etc, in a Ni-Cr base self fluxing alloy sprayed on the mild
steel substrate by oxygen-acetylene flame spraying. Sprayed specimens on various conditions were
fused in a vacuum furnace and the properties of them were evaluated by shear strength, surface

hardness and microstructure. The resulis.obtained were as follows.
The optimum sprayving comditions for excellent coating layer are obtained under spraying
distances, fusing temperature and fusing time ; 180 ~ 240mm, 1050 ~ 1100°C and 15~ 30 min,

respectively.
The adhesive strength and surface hardness of the as sprayed specimens were very low by

mechanical bonding, but those of the sprayed and fused specimens were largely improved by metal-
lurgical bonding becaue of the diffusion layer during fusing process

The carbides and borides and formed in the sprayed coating layer and densification of the
layer was resulted from the elimination of pores and oxides.

The hardness of sprayed coating layer, particufarly in the high temperature, was superior to

ordinary tool steels.
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Table 1. Chemical composition of sproyed mci,eriorls

Chemical composition (wt 75 Speeific { Hardness | Size range

Co|si|B |Co|Mo|r | C| N jweigh |(Heh [ (mesh)

16.0l40fd0]|30|a0]2sfos| B 7.53 120~

58~62 | s
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Table 2. Spraying condjtions

Nozzle type P7—-G

Q;flow rate 34% flow, 138kpa (20Psi)
C,H, flow rate 34% flow, 104kpo (15Ps)
Powder feed rate 120 g/min

Spray distance 60~~300mm

Sproy ongle 90"

Preheating substrate 110¢C

Substrate rototing speed 290 rpm

Transverse speed 10em/sec

Coating thicknress F.7~1.8mm

Photo. 1 Change of specimen surfoce according 1o
spray coating ond fusing procedure
a) before spray coating
b) sprayed and fused specimen
c)cross section of fusing specimen




shaRaboy 218 Ni-Crpk Gtk

T WEAIES) htEel nl Al HRBHECES] W 29

gpol ZAstd 7iAA 4ol £
At Y Latell G4E
2 4] A $4 ol 10

2 Aol AggA

homz &4
A 4 2hel A3

o

=)
tory A 547

850~1150T el A 3085l F48te] Al4g2x
2 od gzl 1050T oA Alzbel mE ol gE zabel
e, BAALE HEA7 AlZE 1050C, 308
off A Alg-gA=sle] Sl e]e) Ryl P3dgtE.
off vl&lE odgkn maAbslelcl,

r_‘EE.

ANEFA G Al =fslel $AREY T2 L
Smo7h HES ZA R b, Fig2 beh R
We g ap=A g ol 55 0, Sun/ming FE2
7habed G4} & o] shelkE wle] 8 5S A e 3
e ARERE ATERE A ke 34

A4 2

2-5 =X|HE M oal HZAIE

B H AEEol o7 FAEe 2AwsE
ZApEk7l el debel AHES 3%ueld Golnt
Tepvte| folo g 2AA)7) ohg %*‘61-"64“!/5“ Lz
248 BAs gk SR PAAEE 2ob 3
#e 241371 98 EPMA, SEM, EDs“ AL g
k.

B 3HE 300ge =l mAlgr R
20704 ZAsked Bstgeh = AR
Fi= 200CHA 700C R Rk ShE 150k

2aq LLRBEAYIIE F454

g
do

3. Alszal gl pEt

3-1 ZAEQ HEZEY DAz SAFEZHS
g
3-1-1 BAAe g

Aol 4ol Slaf SE B4R

257t Falkel daldde) og Y
FAredake) Sx sto] %3
Al A u}E 4 ek Aq_/q_;eg
A zAbshgieh

H21A 2 60~200meel| A RabeE Azl 2l &

wlalek o elelEl
T alA Feell4]
SREE LR

T

—i}- mlo

oA 1050goi]x] 304 &t AFEA A A2
2] mMebdes Fig 89 4o S4) & 4¢3

A % ol Ackul e sl 0 5~1kghm? olBLR o)
AF-gAelstd el 11~19kg/m? &
F21 71} 180~ 240med oA 18
el R AV A 5

bt EARaE i el ek E Al Haw] g
& olfw ARt AdlEwd el ol
® o8 mE b Aeelgd B e g

G granes &»«}o,;w A e A% se
3 mHo) Auaksli, A4 ARE olF) ool
20}
18+
B
= T4F
E
ERray
B0}
£
2 Bf O: After  fused
E ol ®: As sproyed
o Fusing temp: 1050°C
L Fusing time | 0.5he
21
ol ot g

0 60 120 B0 240 300

Spray distance {mm)

Fig. 3 Relationship between sproying distances and
shear strength



30 S&xaA 229 A 15 1989

ARz Es) 2A Frbebeh EAA RS wigss S AsSel mHabalelth g4 R 60wl
Gabe aEriol FEE7] Axlel HEE Snet 8 AR W o] wlldel §AHE W 2HE
HlalgE, A4 91 A E sbok g Sa1gel AR HEE BAdAbe Zalo] s, abghs o] 4
ol F-ofxlrhar Feh whebal Fig 33t el &abA A gExkel FA FEHoE dddd x g
glof whE % 5& =] el EAiAe ootk lwdt AbsbEe] SRSl ZEsle] fla=d &f
sl En, sdabEsel 7)ed® L+£f Ao, AH A g2 siAes
Photo. 2= &7 2] 60, 180, 300mm°ﬂ/‘1 A5k 180mn 2] 74 el i= Gabdabr) Aede]l wWdE =
‘ |e o zA ok

Photo. 2 Appearance of interface betweer sprayed Photo. 3 Appearance of interface between sprayed
deposits and substrate for various spray deposits and substrate with various spray
distances {os sprayed) distances after fusing 1050C for 30min.

{aYéOmm  (b)180mm  (¢)300mm {a)60mm (b)186mm  {c)300mm



7haEabe] 24 Ni- Crik B &S Wamel 1tkell ol A% BHIMA W 3

33 APE ol FI ek o] AflelA = ATt &
xliiﬂ#oﬂ FE87] A FEE Lxof sl PHE
7P11 7102 AzAd, At ol 300med] 7
H ﬁuﬂ—‘%ﬂr wlade 7b 27 ghais)ed
B Afze] AxnE HAHA ]
4 5{14. ' 7| Feo Aok 2z ol A
YAE Alelolld 7155} 4kshEol whel A
, HEslx obs word o] Fo] Auzlel £3
7h AR gE ¢ 4 sk
b ol EARE 1050T el 308 Eab &84
Zale] Photo 30tk @8] Z2of wls] A& o
A7d A5 FEE] FAE WY 71T el A £
Hylxm, FAME Mo zAlo] EUsta A F ot
=Y 4Aiete] Ay SA4S W HEEE
o] EA5kA] e Nirl T &4 249
s JFEE e $AAEYEE o F 5 it
73 kg

ox . o W 2 Ho wn
2 ko opp 2o
i
Og‘mj

fALA 2] 60mn 22, 53 %o
Fio AT 2Ae 2EAY Adeld 43
A5 ALeld kA o] Fol slEE vlow o] Foio
A A sitd ez AR 180ms] 7350l

FAEY ZAo] wind Fds A oEEY F
ol thE A§-¥r} Fof
vl g4 x ol XS slalv] Amizel L4136
7igolt Abstgol A witez Atsich 300m
o] HASE AHRZY fabdel 7T £v AMSE
ol &tsl AA= A & 42 gel gl F u
2] Fx g elaizte] BAMEE adiiw 714
43 -% ol 3 gleit AEgHsid FAHE
A7b Aatel o3t opFubael HYE oA

ko e
ritr-im
.50} _\

-‘.‘—h.

Fxg 4 £AF A3 Bes e YU
PAFE 22 Adolrh, nElald A
504 30 Sob AEg AT gow
Lapze) AY2s, Ade LApEue] 225
Epd ol ZAlr)Elr) 2olEg falinds] 2R
Adasle] A AHibRE %_- Ve E 180~240ms 9
Aol Ao dgg et "ok Agst dela
H gApE e dr—&?&iﬂ A 6shRal, Sl E
Lxole & W) ¢lch

olxd gAEe L5

20} 1400
8}
= 300
E {23 R
s 5
Z 10} 1200 £
% gl -0~ Shear  strength ﬁ
| —h- Surface  lemp 100
2t
R R T R R 7

Spray distance (mm)

Fig. 4 Relationship between shear strength and
temperature of spraying surface during
flame sprouy operation

£ gAAe g & SHE v oo $4A
2o} e $agel hagEel dae] axwt
wgshs At g e Ry e ool
o] sholAnl olm g4 £ 9
Do Ao BelHn A

o =
= [=]
$45E FUs Aze Sxe) £Eob 44

c}

1l
Ir

w2 rr m{o
=
rli ofo

b g LHE AR S84 /‘]’1}01 7a‘°121
$AR1A7} W elle] 2R &
Saagel AN aFY %AP%% YA Sz A7F
ol 77| wldol Ewle] EEr) wolAsi Aztd
ok, eole gt HAg A 2AAAE RHg)ed _.Q.,:.}Q].
Sl £a5el L2 2500l 23

c =

}
of HYHEES FAAIE £l 9g
4 ek webal $AMA AVA s AsE

I &

pis
VU8 TARE AR 140 8432
2

ao o pl W r1r

s
-

3-1-2 AdgE=e] 4%

AEFARE A58 Assl cxlskel Ao
o okwaAQl Aol HA s Aoz, A ex



32

Fa4guxel A22d s1E 1989

s B ES dels glth Photo 4,52 #gl Rl
Hejrab 4|4 ¢ A ghwsp =l
slelboFa k2 #nlgst Fab Az GojA e
0 Fob AE g e
Hxe g8 ale Aabbe wElE Fig 5ol ek Photo. 4 a3 850C ] &4 ok, Awmzgz &
alch 1050C 7= A8 Addem s Abgdollw ular ] R vlenr R EzLe] AA

Photo. 4 Microstrostructures of cross section
temperatures for 30min. (a)850C (b)9507

e

dap
o i B
E g BB i
Ly
:"’Avw¢¥$ g

P

g AT

T E I
o
F 8 B

of sprayed deposits apd subsirate with verious fusing
(cl1000C (d1050T fe) 1100 T {F) 1150 C




Fhesfeabell 214l Ni-Cril &

P TN kel ol A3

G s 33

=R
= B
T T T

— —
(e ] ~
T T

Shear strengih(kg/mm?)

Preheating temp: 110°C
Fusing time :0Shr
Spray distance :20mm

0 850 850 050 1150
Fusing temparature (T)
Fig. 5 Dependence of shear strength on fusing
temperature

SAb oz e 2" A v]5shy,
2219l Photo. 5 a}g M= o]F vi%

&

-

bl & 950Ce] e a)sl )
Ak zahel A} AnlE] 5 gixte
dofbel, Alnj o) SAaldol 4 s
A 1-NigB e Ni Z&d alabe) gar-m o
2 subat e AEwdo] s Zyldlch s}
thd o) el Photo 5 b & vl &4b&e] 7iEx
apzhel Fapolz osbo] wbed Hojzh fafe] g
om E§¥ Ja8 vFels FEFHe
ofuf FakEe] PR Uk 80T 950T o4
= B adeh EAE A abdel shebEle
Photo. 4 ¢)& 1000C 9] 4oz 24}Z Hels
A 7158 FAaR xxlol AuldhE]| gl gk of A
A R-Zo] AL LHoﬂ 4
o] EaAlehA ohE Nioargd e 3 oy

BASo Skgead ARY olFsl 4 e

o
=
b
&R
of

71g-0] o} glr},

e }ﬂ R

o

b

Wsp Gapzel Aol stk HekEa % H

+

T L L

!

Photo. 5 SEM and Photograph of fracture surface
with fusing temperature
(o850 (b)950TC (c)10507T
Photo. 4 dj= 10650 9] =7 oz Hulzbzst 7}
42U Aol selsh S A5
skl g rle] ze] Aulsloh malabalel A
AR 49 A o) "H'g‘*fr el
Slel A4

olreld 24el $3a ¥

(54

g f-%.':l TAZEE e e AT

HAd=gem A
Photo. 5 ¢)ell4] = ek o= ¢lize] sjck
-

& EAE teld ddoleh, Thakdl 2] Ao



g Ae] A229

Al 1E 1989

e

S%EA7) A7FEs i
AR z=dals oA A
= Pheto. 6ol 4] el & gloh

Substrate

Photo. & Microstructure of the corburized layer
ard grain growth in substrate after fusing
at 1050°C for 30min.

Photo. 4 el 1100C9 2€2.2 1050Ce ##
AS) g S A 2L e A
Al Aol whe wdate] A gt wel Foish
A AEH GAEE FFAIL FAERe] ke
o 7B Y49 Ak @ wge] ww

Blud 10507T 9} wpabsbAlR shabel] elgh AL ol
o Aladel Fg{dt Ak
|

o 5

S5 glent aAlsh §4vE

Zo] #alsx] 9bsrn Aol el Aelsze]  Hxla
Az glel =g 5 2ot
Photo.4 )<= 1150C 3 2xloz ] =v}aA 2

oﬂ‘w CEEE T E M
1 s gol WA A4

Ni-Cr¥| =}£ "é‘&—u’—‘ﬂ

A2l Lol d7bahe —‘T—TC’!! T ﬁo'—ol SRS
it BAREo] FeidleA Sk FAE 27 |
gelel Lol EAEE wE o glalch

(=]
w A eel ek 0]""?‘ e Aagel Y4

Fe, Cr, 5i% 288k Ni

‘—J’x’l‘f'!. /(],1\_1__% “8*/‘}-—‘3-0] o 1R
abs ok glel7 wEol zd"'\_“l 45 ¢ 5 o=t

FEEFel Agdad Ni- NlaB—er‘LﬂH ol
P Hep P ol Zlol oM LA ebe] Almiolt &
Ahgel AFol A8, of i E& dabgs
o] Ager dabe] whebalch w3t S44E Wole
Ak of A el AHE AREE =5t &
AbEe Al APl ofFuHel AYY o]

el g ®eh wehad HPgEo

__........__.._.
® S 0 R & S
[o]

Spray distance : 20 mm

Shear strength(kg/mm?)

6 Prehesting temp:110°C
4
04 R R .

0 30 0 90 120

Fusing time (min}

Fig. 6 Dependence of shear strength on fusing
time af 16507



Fhagabel o8k Ni-Crif fmtea e B kol vl 2l EHHHEEe] B 35

e FEuelAd AEFEEE 050THETR wE . & AuEY "EE vepd Aeleh A zke] Frb
' Aol wpRasvha ERE Sel wet AgEs FAA Fobatel 304 A
313 ALgaze] oder c'] j]—/ﬂ Hu g vk 5 cha] shabshA A4 sia
Gag $AHEY B4% 47 HaEde Age 7

s phalA R A0E B 22% Aesh dth @ WS0TE Yol AFBFo] SAA4R] e
2o gge 24T o pe den,  Amg oo S/ AEel BAgel an, ALA N,
1050CalA FAALE 7.5-10% 02 Waidyy  DNEEA RG] A ol el s

o 7 mpaA e gAE Aelg F1%E Asn =2

A A7ke GEg 24T Fig 62 Al

2

Phote. 7 Appearance of interface between sprayed depesits and substrate with various fusing
times at 1030C (o} As sprayed. (b)7.5min. {c)i5min. (d]30min. (e)60min. () $Cmin.



Beixz Azl Al1F 1989

)
=

ul
=]

36

T O AR T  RWEE BN g TP
oo X 5 @WE LA T o
0.&00 ~x“odﬂ:o]_wnl. ,mMﬂ_/uTu =
G- %54111@1 4~ nwm%aoﬂ
PEFT LTI T Moo T o o
&Ko o 30 .ﬂu HE.II ML ﬁﬁ @ Ea .mx_ \—ﬁE ..i . \ﬂﬂ
e .il]aﬂaa_._i_. p ° o
T ww R oy M o =
ok W P oop ~ dn @ 5 H,_ B M W TR X
I S I )
Tam g T EIREN o L TR RS
e B e < R e R =B E
wayArmEaﬂﬂﬂﬂammdo%Waﬂ%m o
I 7ﬂrn \HAI,LDH‘LF <
PrTHIELATEIRA L dn
ﬂLur%rodllonﬁ ® A 2 o_\_MiMﬂA_aﬂ'.mﬂﬂ.v N
we ﬂ&ﬂﬂr%%%}%%ﬁi
.LI.%.H”I.I.U.I,H._\PL W Em_ EHEHULJAO By UT\Mu
U S T S =) M g T &
0 T A Oy & s T
—_— 0" = [H] Aﬂ..}?dﬂ_\_ o‘w
BT o, BT o} = o iy Ho 7%
=y Mo ~ e~ WL e oo i
T O WwIEIXg s I W, g
o <o 2w e A A 4 3
i R e L o= H g odp Ea
o T T oW oo R _iLAn_/
TEwMF TR ool oA e T ool o
o T W uT.:_/IHTMmﬂMdI. ﬂHiomm:oa_\_
TRT OENTEAES RELD
=il o n,n.Ux\.__Lllqu_,' )
R - o R e g ~ T o=
ot o) .m.ﬂ e~ ZD .M - 01_ = ° 3
T Oow R cmo _m.,.nu & P ~ ‘FLul &o TR o
TRN . LwE e ¥ L3N e
e = A e
MRS I & o ™o
i N | : £l Z
T O e N = £
i vl Y P e B0 o iy
wihpx Eogemde TG
8% g Ty Byl
o % v R R = ® o
FEwT s B e X Wwow A
[ dy MO Tor —y N n & .
nT_ 1 oA ol SR o = - & ol
= Hlo ﬂAr o NH] = E._ ._.__I‘Wr " M T .m,.r‘_ L
S U—l oo Ml_ L._‘_ Z.# O_ o 3 M“m M = o ,r_._Mv
S I S I R < oy 3w
i & B Dy o o g N T2
T RTEYgw @ g T Tw S
BN g ®T G 2F 2 % 5
T B s SR <P N S N G
W WLk T L W T B
,I?O]Fdﬂ?tﬂ.n.ﬁ_ [ = ...Aﬁu\ru
e oM gl Nwww WY
R R I -l e Sl il A g e
Tl w W W e oo W TR W T W

8 SEM froctogrophs of fracturc surfoce with fusing time
{a)7. 5min. (b)30min. {c)60min. (d) 90min.

Photo.



FhaBabol 2)gh Ni- Colf fistEid ieahgel fithell ol 2 MMM o 37

B2 A7k oMy $AES e AlE 443
o] Asekilgez AygEsl hadc) webs
1050°Cell A ALFAZL 15~308 A5 =Hets
char ALE ek

s, A]?LOI Frlabol wel saolel AlHREE
ol A5 3 wagel Lo] Frhsbe] 4 Ede
A sks o Felzlch md AAEw I

)

= zeiskeh AuEel Qolst ol g

Photo. ¢ Hardness of sproyed Ni-Cr bose self-
fluxing alloy cooting and substrate

3-2 ZAMNES FUHAZY O|Rs SAEH
o5
Aol Adodd A 7ol Ni-Crr] #2482
& AEo} & 33E, wAEEel Ningd wy 1000

of B-abzlol ¢l7] wf-ol Ni-Cr7] ez 2
TEIL 7 W(l?ﬁﬁ)f&% 2 AEsT gl £4%
ofl2] olFel 2z, 4, Fxael | s1E Gl
28 Aest 2A HEsA Sdshe HAo wet
Ax sk ek

Photo. 9= €4 & AlS-gAelel &3 H41%

800¢

600F

Micro-vickers hardness (Hv © 300g)

AEZ 248 selh ALAH % & %o N
& RgeldE Hesl v glsbEoh) Fabi 400} 3 1100°C
-O- W050°C

- 2 1000°C
1000t & 950 °C
2001 & 850°C

(-]
=
<
T
o

O RS 30 & 95 125

Fusing time (min)

Fig. 8 Micro-vickers hardness of sprayed deposits
for various fusing temperatures and times

:.
=

fusing ‘temp:1050°C

Micro-vickers hardness (Hv : 300g)

fusing fime : 0.5hr o ggire] wEs EaFe] it Felol s
20()_ preheuhng :110°C _:_;_% g7k > T—{-E}lfﬂ:ﬂ_ OIT_‘,}.

&

a BATE
Fig. 7,82 &2bA el AE-gz2ol wlE Lald
S% eE stk BAAZS Frhel e
E F2gd Zrhete] 180~240mm ¥ Yol A iz

e el 3 r)r/t] Zh A F e /i ﬂ;ﬂ Bo]3

Rl

O

)
le
ol

L1

i

AsS 60 120 180 20 300

Spray distance (mm) 7

Kt

Fig. 7 Micro-vickers hardness of sprayed deposits A
for various spray distances W g el Fig 37 91558k 488 Bol 2

o}, o)L ope] falAelel whE ksl o)
&

+



38 B4 Ea ] A2z

A1 1989

A= ol Abazke] srond F|AHlA A AH o] b gt
= gyl glow® Ealko] A gyl R Cr
Si, Be] gholl Al zlvhz ghop®

Qi AggHelel e Autel Skl et
GarZ Axl dAlHe Frishes A%E 2ol

woglort, exh U F A Azkel 7 Al

= oFe zlagich g A 2 owpel
2ol AEFEEA toml §ASHelE ol 5FY

|
7 grol 9l WAL (wetting) o gl &
b LEro] zzle] A wlela| Hoalir

£ = S Ede] ¥4

-~
S
f
w
|
o
o
>~

2] A xr} 1050°C 7S ) 01—‘:: Phato. 4 ¢l
A ok 4 glEe] 1100T 2 7 %7k 1050°C Mok E4
Zlol gdo] whol A4 s wlabE st LT
Lo| FAabe g FAxsle] BialshA FEHU o
Toleln AlzhE v

gH Al ghe] 2l Aot FEel elabridl R
Ar sl e oot R Je g
ewe] otakwe} zbeh el Fig 93 Ni-Cr 7]
g4 G o] neelalel g 2asby] Ml 4
A28l Mg (STC3, STS3, STDIL A 3o
5B 200~-700°CE WHEAFPAA FARES] SLE
HEE %"éi /AOM “*—/-1—*‘-*-—-.-;— .%M_h e

2gheh, 2w m}%%rlﬁ 3&41 Lz:si-oﬂ aasH g
PbogAEA sk A g melx gl
Photo. 10 Ni-Cr?] A3 8=Fal A58 &

e Vel Aotk 227 spebdd sk &

bzl wiElas ol SAE Ao ¥ b
= A

wabsla Rlo), $4128 A

A7) 55 o AETFo NREAS
oA alsA g kA FADGA] dE

Qb yr el vlal SAbEe] 1A

L

[¥a]
[or)
T

F ol
(=]
T

L
o
T

]
fo)
T

Rockwell hardness (Hrc @ 150Kg)

O METLO6C
o sT03
X STOMW
A 5753

—
o
T

CRT"W0 w00 s 500

Temperature (C)

Fig, 9 Rockwell hardness behaviours of various
materials and METCO16C coating o high

temperature

NieCr7l AgAEES $AFdelE 2 9
H35 PR 454 N-NLBAF Y Nim
aa] Fof AAE gieh olmd S5 s 4

=, 28 CrebEhE (1v2100~2900) Niz-2# e )
I

vh =4 (Hvd00 ~470)  Ni-ie = 2220 (HvB80~1060), (N
i, Cr) 5 58 (Hv3600~4600) %2 & sle] glvla 3
ERER AR

©
= il
¥ Cr E}D}%i ArEE 4F5Ewel NizZE
&

o

o 4

4

ed
e
L

ke

5

A 2 }Elle‘?o“ T E & AT g T 99]& -~
W, Ni, Cr £8132 A4x4eld B8 welx



ThagAbel 29 Ni-Crik eSS WREE el =ixe

waHErE 2l Wk 39

Photo. 10 Optical micrographs ot the sprayed sprayed deposits at high temperature

a)200°C b)400T

gokeh, olBlF RS FAANES F ool o
a3 l"scéi%} 71 2l# Ni 9} Croll sig EPMA =

2317} Photo. 12 Oi'-"l'.
SEMAM A2} EPMAARA S wlasiiv] fAlZel
Ele 2 Nig ¥ E%% Niz&-# 2} Ni-Ni,BF
2oz P glu Ni & Axel naA B
EEIO-] sleh, Crx wlel o] 2-EEe] glor}
9] efdch Ay, SFAberp Foisha] Feein
Aoz WA= vhehdel, 53 SEMAbal4lbel
srtg el 4452 Criddo] Beng Cralsis
ZzH
FArEA Ay d il s EDSE
Ae g A5 B Ee whgre Nizk Cro|w,

o?é,

$AF ATFAT A5 pEdely g4
29 se4E Yoo 25 dUsgs & Photo

128 A, B, C¥¥ol g EDSE4EZA 3, AL Cro)

c)600C d)700%C

%333, Bt C= Nig wislez stz Ysien
2 BE ngdoln C 2gAd Cratsioht &
ol ¥2d ez Bk,

T, A5 Aol AASEel EPMAAL

Substrate

Sprayed deposits w———-‘

Photo. 11

Cross section of spruyed depos:ts

specimen



40 T Ruia] 229 A 1E 1989

L PO 2
"l

2

Phote. 12 SEM and X-ray images for cross
section of Ni-Cr base self fluxing

alloy deposited layer after fusing ot
1050

a) SEM photograph

b} Ni mapping

¢)Cr mapping

Seeis

S
AP

ERAEEE Lo

e
A

SRy
ST

Photo. 13 Microstructure and composition profile
profile of sprayed deposits with
vorious fusing times ot 10507
o} 15min. k)30min. <) 90min,
4% AAEgleh Photo 132 1050C oA 1542,
30, 90 FsF Aelglg wie] $AA el 4
A B4
B SRS e 4gE

O

M .
o] #xigle Rdlolal Crol FErt Hi,

of

o

o

& et

A e FYolAE Nig AEst £ JehbuA
AE HEE RS el glet ol EPMAZ

HApalel A G e Crd AR she

2 Nig FAz e gz 2




#he=gabol 2|4t Ni- Crili f175t:

&4 B shtkol ol Ale WHHRE S B 41

2 Nigl 257} 7la Eo} Nieo] T8 AL olF
o}, o] 29 NitEw A vigtza o] 4
FFol EAskA e $E4 Nig Zxst 72 v
Z5ic), Cre 8 widol NisigH| o) wlele) g
81917 Aol Nwch =7} 2 LabEW e Cr
ZAE vrh oot o] FAMEJ S Cre] 7
e e 4252 gAdsE el ©I,
g ool e AAete) Ayt es G99 Ni
-Ni;Bel §4kdre] Cro) @-fakol Hglr] =iFejet

o A7
Fet £A5uellA] @¥e =g etz gler

Axe] HHE Ni Crel 7-$uch Astsich, EPMA
2 A Ao FAlEE Aoy Aot &
o] ¥l Heolsn glx gev AWg %

] r_?:‘

aly S
p B O o

I
¥ oo
o
rlo

J_ZH.:L_/:; o ;@LA].@].::;]’ A&

o Fet $41%9) NngAzsog 3o
F4%E B4R UTE 4 4 Uk
4.8 B

Al — obA A7l ag o] g5t

Cv) ABLATE S5 4

=

Rgys:
I
oo
oo
rio
H\

= 180~-240mn¥ #lolld 7hd w& A
o

o It o mp
kY
R
j‘_{

Grta ALE Qg ol Ade 8450 4
EReRs DA WA s,
%

AR dsict

3)8AZS Nimg#e} Ni-Ni;BS F42+&
elele g 2z 9 AwWEel gy, FIEe ¥4
of o8] iR Es} Frlslglond, ohE FT%kol

Blef 600CHA o R2AE 45t

4 A EgH ol A AT MH&H A= o
= @alZo] EAEo S5 APPEE 2 g
A e},

5) 841 A2 §AIEL A A AEE o) F
Az, ARFAYYL $A4EES Bl 97 ATE
HEPE

2 7

2 o7 1988 s AHSPEATY Al del 2k

T Hge] aXels], of ae]§ el Al g
o},

HES
1. FNIEER, BT © BhAeBif, 26(1977)313

2. Bsud, AUIEEA L AEREMEesE 82 (1979)
270.

3., T T iy sRA v ET 0 (B A -
S ﬁf:’t, {1986)133

4. TIIECR, R R 12H 5, (1985) 14,

5. ﬁlﬁu'éﬂlﬁ. I —5 D BAGReE 390975
899

T.OdRNE, SESRRE C EEER4dE 41(1972)925

8. H. G. Schafstall and P. Szelagowski : 10th
ITSC, April, (1983)171.

9. TRYS HCHER L AR SRE 42(1973)91

10, M, ARAC EEEELSEE 35 (1966) 1216,
11, FiEE—- e, 3(1985)717.
12, fEFFE, RS

Hilgar4dt 36 (1976) 662,
13, @i, #RPS D IAEERRCR, 164,
PET A (BF), #a (1980}155.

14. H.S.Ingham and A.P. Shepard . Ilame Spray
Handboolg’ METCO. Inc, Co., Vol. 1, (1969)9.

5. Aws:*
Theory, and Application, American Welding
Society, (1985)16.

16, JNER, FEIEL @ s, 1, (1983)
119.

17. H.S.Ingham and A.P.Shepard: “
Spray Handbock!” METCO, Inc., Ce, Vol, 1l
(1967)35.

18, BRAHEH,
483,

Thermal Spraying Practice,

Flame

L REEE | & EmELs, 37 (1986)



S4EdA M227 Al1% 1989

42

19, 0. Knotek and H, Relmann : 10th, ITSC, April, 22. G.Weirich and A. Wilwerding : 10th ITSC,
(1983)15, April, (1983)129,

20. M.C. Parsons . Preprints of Papers for 8th 23. R.T.Thurson and J Wulff . Welding Journal,
Inter, Thermal Spraying Conference, (1976) July, (1950)313.
331 24, REFEH | BEAEEYSoW, 22(1983) 1021

21. K. M. Kulkarni and V. Anand ! Seminar 25, BN © CFBREREDATE O ETE CMC,

Preprints of 1984 Inter. Powder Metallurgy
Conference, (1984)1.

(1964, 170,



