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Spraying of High Functional Coat by Low Pressure Plasuma and Jet
Spraying, and Performance Test of Sprayed Coat.

Kazuto HAMAISHI
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Table 1 Low pressure plasuma spraying
condition
Spray apparatus Metco "TMB—T
Pressure 0.69MPa
Plasuma gas (Ar) -
Flow rate 47 £ /'min
. Pressure 0.48 MPa
Auxiliary gas (H») -
Flow rate 122 /min
Spray current 600 A
Spray voltage 55V
Spray distance 270 mm
# Chamber pressure 106 Torr

#Chamber pressure for spraying TiC granulated
with 40% Ni is 300 Torr
Table 2 Jet spraying condition

Oupressureiwell cut pressure H:pressureiN:pressure

0.54 MPa 0.29MPa 0.2MPa | 0.2MPa
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Table 1, 213F4&MCLPPS, 1Sik-T
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T N—AEDE300 Torr & L 72,
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Table 3 Condition of the ACT —JP test

Nozzle diameter 5. 2mm

60 mesh fused

Abrasives alumina grit

Air pressure 0. 048 MPx
Air flow rate 330 £ min
Jet angle 35°
Distance from nozzle : 100

to sample
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Fig.3 2758 %Y.0, —Zr0. —40% Ni 2 —F 1
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BT, SIC —40% NizEfi#r £ LPPS ¥4
B T v &, EREEE, FHFRHERo
G RIS L A TS WERRLTY S,

BHEBROBSAEEROEM /(7 ¥, Ei
RAEE, EBEEOIPEHKREESHEL TAL
L, EAHBUCTHRKERNROBBITETL Tt
D, FLERERCBREARS L L VEREED
INHOEERRECHBEETRL TS, F72,
Table A DEHEBEOBIOYEEEIrLBENE
WES RO MM Ty &, EHEREE, LHE
@ KEwZLEBmKkHLZLTHLH, KFi, =
WO DEINS REFER TR FREE NS
L, BELBREBE 2 -TVWAEETALL,

LPPS, JSItk-THBonAEBENEENH
Ky h—AB3I % Fig.6, TIIERT,

Fig.6 5 LPPSIZ X » THB S A - SiEH MO
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~40% Ni 22— 7 1 » 4K, TiC —40% Ni & hr
BEOEFEBONEIZHV 866, 857, 845& - T
Bh, TNHIIKGTE%Y.0 — Zr0: —40% Ni
T-F 4 2 TRE, 8%Y.0, — ZrO, —40% Nii&
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Tabled Vikers hardness of coating
Vikers hardness
coating spraying prosess sample size
1 Max. | Min. R 5 C

TiC coated with LEPS 7 856.9] 1,314 608 706 63.7( 0.197
40% i JS 7 42| 461 420 41| 5.36]0.032
TIC granulated LPPS 7 844.6| 1.113|  615| 498| 58.20.182
with 40% Xi IS 7 634 798| 20| 268( 39.9|0.166
7r0. 8%Y.0. coated LEPS 7 474.6 557 352 205 25.5] 0.142
with 10% Ni 1S 7 74| s22{ 450 72| 10.5] 0.058
Zr, 8% Y.0, LPPS 7 322.6 350 299 51 6.5} 0.053
granulated
with 40% Ni IS 7 752 769 720 49 6.5 0.023
SIC coated with LPPS 7 277|204 228! 66| 8.4]0.080
40% Ni 1S 7 n2| 4531 3670 86| 10.7]0.068
SiC granulated LPPS b 277 294 228 66 8.41 0.080
with 40% XNi 1S

LPPS 7 865.6| 1,060 701 3591 55.5] 0.170
17% Co — WC

IS 5 871 1,006 680 326 27.3| 0.083

Note .LPPS — Low pressure plasuma spraving. JT - Jet spraying.

C -- Coefficent of variation. R — Range {Max.— Min.).

Zr0,-8% Y203 coatd

with 40%Ni coating

40%Ni coating

Vikers hardness (HV)
b
f=1
I
TiC coated with 40%Ni coating
TiC granulated with

ZrOg-8%Y .04 granulated

with 40%Ni coating
SiC coated with 40%Ni coating

17%Co-WC coating

Fig.6 Vikers
by the

Hardness of coatings spravyed

low pressure plasuma spraving
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by the jet spraying

# — Mean value. s — Standard error

Fig.7 Vikers Hardness of coatings spraved
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A IR Fig TICRT,

ISICE > THONARBHEBOEYE v & —
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HVE71, 752, 634t % ->THEYH, THhBIZKRNT
8%Y.0,—Zr0. —40% Niz—F ¢ » ¥#3*, TiC
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1 Y TBREDEHEENNEIIHVAT, 442, 412k
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17% Co ~ WO B R D BEHRBEN L LT, #&
EHIHFEERT ML TASL L, ISOESTER
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FECEIERL TR el gh b,

7z, Table 4 DFEFEBEOE S DRELE RS,
LEIOEWSOOREM/ T v & EEEEME,
KE)REUL, LPPSESTEMIZE~T/hEviliE &
ATWVEREI—FT 1V BEL Y ERBERNE
HEEOE S FE VMRS N S Bk 5
ZETHDL,

3. 3 ACT—JPHRER E=EVGHTEER

LPPSH L U] SEFHEBROACT — JPRBER
%Fig.8, 9IFT. ChOOEIIREINE LS
LA Y LORESHTIT MBS BFIEEORE:
S ERBABMICIGERBRIEIEDZ N
Bodhilhol,

LPPSEHEEOBERIZI I ERMIRIIFig 8
6 TIC —40% NiEN B RO BH LB B L b L
{, THISEV T8 % Y.0,— ZrO. —40% Ni 5%

Bk, TIC—40%Niz2—5 ¢ ¥ 8%, 8%Y.0.
—Zr0: —40%N i 2—F 1 ¥ FBEAOEHERED
Bz AR >Tw b,

LdL, ChOoDBEREREROEREICLIER
RLBOFELOEIROLN Lo/, 17%Co —
WCHAOERERCERRVERIEOIEOBH
BRIZE~<E {2 oTED,SIC-40% N 2—F ¢
YUBEDEHKEBEOEERIRIIZHMLTEY
BLHEVIEHFh o,
JISHEHEBROERICL2ERRIBEFIg9»
5 TIC —40% ENBEDEHEROBIEIR D
P, TNIZHECTE % Y.0,— Zr0, —40% Ni
T=7F 4 VHREEIT%Co ~ WCHEK, TiC—40
UNIT—F 4 FREDBEFHERDIBEELE LT
D, CALOEHEEROESRLEICELVE
bbb, LL, 8%Y.0—Zr0. —
0B NIBERBEROBEHEBOE# I L B8]
RITHEWE(, T/, LPPSERL LA ZSIC—
%NIT—T 1 FYRECEREECERERIE
FHOEWZ LG o1,

BHFE, BEREROBEOHELENERD
BHIIL2EREIRMOAMPES BN TLI D
EELZONFFigl0, 11, 12Th b,

TICHRBROBEFERETIL, Fig.l0h 5 LPPSIZ
LA BHEEOERE P EN]SC LD BEHERET
Dbl d, 7, AEBEEHERENEZRL S
WI—TF 14 FHRBHFERL DA L
P AR A

8 % Y.0, — ZrO. R R OIES EBE T, Fig.ll
PS5 LPPSIC L ABHERCERRBEMISICL
HEBI DL bitgd o, £/, LPPSIC
L EHEETE, ARSHEROEGRLEN
T—F A BRI GLR VA, JSIDL AEEE
BT, 2-7F 4 Y ERERORERIBEOH
AR ABHERL D L n 2 Eax5ah ot
Fig l2iZ R4 &L HI2SIC—40%Nir—F 1 > 7
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i
400}
300
200 - /
I(K) _
ob L — | 1
70 140 210
Weight of abrasives {g)
O TiC coated with 40%Ni coatings
@® TiC granulated with 40%Ni coatings
& Zr02-8%Y .04 coated with 40%Ni coatings
A Zr0:-8%Y:0, granulated with 40%Ni coatings
[0 SiC coated with 40%Ni coatings
X 17%Co-WC coatings

Fig.8 Relationship between weight loss of

EE, 8 % Ygo:; -

coating and weight of abrasives in

the ACT —JP test for coatings spraved

by the low pressure plasuma spraying

ZrO. BB R L LR - TISIZ L

A O BB A B A LPPSIZ L 25y -
PR Ao
ACT — JPRABENEFNEREORTRED SEM

300

200

100

Weight ioss of coatings (mg)

xOr>e0

Fig.9

| I 0
&
/
A
]
A !
A ! [
70 140 210

Weight of abrasives (g)

TiC coated with 40%Ni coatings

TiC granulated with 40%Ni coatings
Zr028%Y 204 coated with 40%Ni coatings
Zr02-8%Y 04 granulated with 40%Ni coatings
31C coated with 40%N i coatings

17%Co-WC coatings

Relationship between weight loss of
coating and weight of abrasives in
the ACT —JP test for coatings sprayed
by the jet spraving

NiEEBRERBLFI7% Co— WCHBEDOLPPSIZ &

5 SR RE IS

DWW Fig 13imd,

HHECHREFHREL CEUIEREIID— Yy
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200

Weight loss of coatings (mg)

100

O TiC coated with 40%Ni coatings
@ TiC granulated with 40%Ni coatings

sprayed by the low
plasuma spraying
—— -~ sprayed by the jet
% i | spraying !
70 140 210

Weight of abrasives (g)

Fig.10 Comparision between weight loss of

Weight loss of coatings {mg)

200

100

coating and weight of abrasives in the
ACT — JP test for TiC coated with 40
% Ni coatings and TiC granulated with4(
% Ni coatings sprayed by the low pressure

plasuma spraying and the jet spraying

1 i [

A Zr0.-8%Y05 ]
coated with 40%Ni coatings
A Zr0:8%Y:0s _ _A
granulated with 40%N i coatiengs.
-~

sprayed by the low plasuma
spraying
— =~~~ sprayed by the jet spraying

ol I |

70 140 210
Weight of abrasives (g)

Fig.11 Comparision between weight loss of

coating and weight of abrasives in the
ACT — JP test for Zr0O.— 8% Y.O, coated
with 40% Ni coatings and ZrQ. - 8% Y.
0O; granulated with 40% Ni coatings
sprayed by the low pressure plasuma

spraying and the iet spraving

[ 1 |
400— o
[ SiC coated with 40%Ni coatings
X 17%Co-WC coatings
300 — —
“w
E
" []
2 H
g L
N ’
b3 '
o 2001— e -
_g e bid
= |
o re %
b -
= Ll 7 x -7
-
™ -
100} - |
(]
X
X sprayed by the low
plasuma spraying
— — —sprayed by the jet spraying
ok ol i |
70 140 210

Weight of abrasives (g)

Fig.12 Comparision between weight loss of
coating and weight of abrasives in the
ACT —JP test for SiC coated with 40
% NI coating, SiC granulated with 40%
Ni coating and 17% Co — WC coating
sprayed by the low pressure plasma

spraying andthe jet spraying
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Powder

Surface morpholgies of coating sprayed by LPPS after ACT —]JP test

Zr0: -8% Y.Ou
granulated
with 40% Ni

Magnification

XKO.FHX 2000

17% Co - WC

Magnification

X 0.75x 2000

Fig.13  Surface morpholgies of coating sprayed by LPPS after ACT — JP test
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»EFhh, ACT-JPREO LS IHBII&GR
BEOWMEZIOELAERIEICRIAH 2K
ITH—Yart@RSNTWE,

K4 H o Fr0—Y a2 il iaTHhHLLEGD
HELL -2 3B oM LAATO T oh%LF
ERTwa, COBSLYETOBRHEBRDACT
—IPRBRORAOBEB LT -7/, Fig.l3icw+t
8 % Y.0. — Zr0, —40% Ni 3545 ¥ 5 o LPPS % &4
BERIZASh2 LB BHEEIEENT
Do ElLsTELAZEBELLNLIEROE
HREH LNz, TOHEIEINIEICE L7 b0k 8
Shih. BORERKE: BHENEN, &HBxD
BCIL L 2HELRFIEE VA, LPPSIZ L 3 SiC
0% NI =7 1 ¥ IYBEOEHEE EDF| -2
MBI OB R E b h o,

17% Co— WCHr A D LPPS T L A Iz
FROEMEEIIHENT 1 ¥ Ay — LA
Bah/izd, MoBHERIGE(BEISRLE,
SIS THIVEEHLETHAE,

BERTFOR/ AR L BEOREIZOWLTIE,
BRI Bk, Bt e silraEh Ty
SLOHBNEL (HETELD -/,
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Fig.14 The Vikers hardness of coatings sp —
rayed by the low pressure plasuma
spraying and weight loss of coatings
at 210g of weight of abrasives in
the ACT — JP test
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Fig.15

The Vikers hardness of coatings sp—
rayed hy the jet spraying and weight
loss of coatings at 210g of weight
of abrasives in the ACT — JP test
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