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Study on Ni-Cr Electro Plating Process for Staged Combustion
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ABSTRACT

In this paper, the process of electro Ni and electro Cr plating is studied for the purpose of thermal
barrier to protect the inner wall combustion chamber. The chamber is under the environment of very
high temperature and high pressure when propellants burn in there. As one of the thermal barrier
coatings, Zr-based thermal spray coating has been applied to the chamber. However, peeling of coating
layer can occur under such a hard condition because of the difference of thermal expansion
coefficients between the ceramic and the metallic wall. We study the characteristics of Ni-Cr coating
and establish its process. It is found that the thickness of over 100 tm of Ni and Cr coating layers
with the uniformity of +10% can be obtained with the used of as-developed plating bath.

ki
2
©
ot

Aoz nwayl A 93
o 2

<o
H Z® FA A B Wgolth 7|E A4 ol gxatd EAo] 4% Zr 79| Azt
SAIEH S HEAA T AgHY EAY AL WH(EF5)H dRZAST AAolE Qs dEist dAy
g Utk "ol 2 M FAME FdxtdH EH4E b4 A sgE DAY F4S Qe &
%A ZHQ Ni-Cr =55 8313 Utk £ AFdAE darld AE 7 3F 382 f54
S A83% E5xE Mddoen, 984 FA MHE Tl =5 FA 100meld, +10%S FA
AEE WU=E8= Ni, Cr 55 FAZXALS g0

Key Words: Staged Combustion Cycle Engine(ThA4Alo]E <lxl), Combustion Chamber(4:=4),
Electro Plating(X3] =), Ni-Cr Elecetro Plating(Ni-Cr %3] %4), Thermal Barrier
Coating(E 23 FH)

— 857 —



)

> om b
g o L
oo 2 8

o€ P 4o
K}

o &

fols
o
ol
N,
T L
ol
v
o2
%
y ok M
)
o
it
2
2
o
b

"
N
Y

NiCrAlY/ZrO, 7|49
Sz nl GAREE ;51%5]910111 Algte] A
o B ExtH A&o] 3 Aol dnk
[1]. 238y §AEZ" S 234 olg), F3t9 &
AHETE ofefA E-gH «]?‘{ ot Hhg
7} BAs 7| = sk, Zre] AtaolR AH o] F
A Fste ‘:'ZH7} Akslk= ‘/FE ATH2].
ol¢} e AR HAo, Aot}
dxtH ZEo 2 Azd &A

UM

o b N 2 fuodo s
)
QL
£
td
Y
o

@
RS

g5 oAl koo (o of i

ol

e

o,

£ 50

o O
12
o

S

g
2

llg.ni_",i.m
Z
il
ul
i)
>,
S

0
-

bri
ol
filo
>
oo
gﬂ
P

m
m

ry

2

4

N

N

&
.U
-]

32 o

&

—_

A

o
r2
-
<
=2
=
ol
z
b
il
Lo
[40
=

o

I
N
N
i
=2
8 x
©
",’_q
i~
o
o
_V\_l‘
e
4
&

OlN of
N
-
o
-
rr

Lo

8
ox |l
o
Ay
Bt
i
s o\
o

e
ofj
b
2
o 2
o = bz o

:i

32
k
i)
i

=
R

il
10wt% ©
ol A &= Eia=bd
oH1]. -r’iﬂﬂ %‘f& =

Al FHE Ni
1H1-4], Pe]

1] A
5

o i & © O rx o

TR e
L) Koo £
¥ yo M
Lo&“,
O>
Iz
gorlr
3
B
rlo

2 2

o

a7

2ol ko Hr RoHd mo of

Ao

o 2

* (F)HI=2EH A
w G 7| Al AT
sk S gk - ATY

T 2414 A}, E-mail: bhbae@vitzrotech.com

2H AR A

R A 5]

2 & E ool Hod ot o

1o ofw f rﬂTﬁ o i Iy

_|>i
o
38
i)
Z

N F
%
v
lo
f
2
ol
ol
b
Rl
Oﬂ

lo

i)

21_5

iy

filo

o

AN

N

¥

£ e

b

N
R >_\<1

>

g

o

fru

=d =
oI7F A& s Ni-P =7l
o

21 B3 AH AY WY

Ni-P,

elstr] fsted A=

Cr 559 €354
=
tl

, —’F*ﬂ«]
Fom, 1 E_Zﬂ% Table. 13} Zt}.
= Table. 2¢] YER AT

55@,
B AA 2 AREe @
=3 W UL 750TY 2

o

b

Treatment

\ Copper h"ay }[ Degreasmg Pickling

Deg

Treatment

Ni-P Electra
Plating

o

reasing, Pickling

-

Cr Electro
Plating

}[ Heat Treatment

— 858 —

Fig. 1 Process of Electrolytic Plating

Table 1. Treatment Conditions
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