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Development of Ni/Cr Plating Process for LRE Thrust
Chamber
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ABSTRACT

A Ni/Cr plating process has been developed for applying to inner wall of liquid rocket
engine(LRE) thrust chamber. Ni plating conditions were selected through thermal shock test and
endurance verification of the plating layers was performed through hot firing test of a subscale
thrust chamber with Ni/Cr plating. Test results showed that a crack or separation of the plating
layers was not found. Judging from the results, Ni/Cr plating could be applied to LRE thrust

chamber as a substitute of air plasma sprayed ceramic coating which is presently being used.

P
fu

Key Words: Ni(U#), Cr(Z&), Plating(x=%), Thrust Chamber(¥14~7]), Hot firing Test(dxAF),
Thermal Shock Test(8% 24 A13), Air Plasma Spray(tl 7] Za}=v} &4h

LM 2 aAzAAL A7l Yol FAHE 2w

o Azsle 9 WTARD ohjzh weds

R PR 2 wend WA S5 Basy) gl

" (7) Nz 24T $3U3YE Aol AtgLh 53 43, AR 94
o (F) HIZZE A diskelA A wEBL gols ZE == o

wooe ST LOZATY AhT|E) H ﬁ—l—a =TT :'_\feéj’ 1% T”“E 1:7]

A=A A}, E-mail: ppsmurf@vitzrotech.com Y53 ZA 28 F3e] =L WAHS fA

Ikj@kari.re kr st717F otk dwtHe g JhAEW A &



e

a1 AL AMESla
=et=rl sxgo] 7l&E o
NiCrAlY®] bonding
layer 9ol ZrO,9] top layerg Y3l= ol =
g s #831]. HZol= HVOF(high
velocity oxygen fuel), LPPS(low pressure
spraying), EB-PVD(electron  beam
physical vapor deposition)?] 7|HES AM-§-3}
=28 Fo 2AES A7 AT2]. 2y

plasma

ozt WHEL Y APl H HE AA Y H
o] rtola AL &R T2 FA4E Ut
A Ao #d3 Y T& d31717F o Hoh
IR SFEIAA] AT Ae ek 22 Al
9 38 gAl YA/aES €83 sE5E7S
ARESEIL e o] ZES Mty ZE ] H3)
FatE Hee HolX AR mR ek "EE ol
E3, AFE B RAREA S Y)Fo] EkH, H
go] A" AHE AR AUTH3]. EZF oA
2 Z® T AvpFfle] JhsaEl A4l WEIA
< dAzxd d2 138 F de 5FE AY
3 9th

25 oA MEE AAZAIN Ax
o] A% 7] Eefzet 2xgo] VEs AMS
NiCrAlY/ZrO;9] Alete] I8 S &3 21
o, oA AAG YA/ FAE5S o] &3
Ta o] MEdEdd Ay =

Z

hal

s
5
B
4
b

UAd/ag =32 YAS bonding LayerZ,
AFE top LayerZ A3l multi-layer =5
ojth. o] =5 WAL FEMAR o]Folx At
Ho] Zslal NiCrAlY/ZrO, Algte] =€ o] Hls

EAst =Y S 4B SA wE 44

34 5ol A, 2g 2
94 mE AAH 49 b
28 =39 A% AsEe

WA BE AAE ol§F JA/A8Y =3
YL Fig 13 2ol 3w =@ Asd
At AEY 271 ASHD 9E A%
YT A2 AgAA Fig 19 3 WAl 97
P 428 dx7) Bddd 20L& BAG
7] 9% Aela % aAst A A F9E <
4eE G oAF AAA SHL TN
7 Sigelet

‘ Copper Alloy ‘-)‘ Heat Treatment ‘-)‘ Elec;::t-iI:;s A ‘
’ Electro Cr Plating ’(—‘ Polishing ‘(—‘ Heat Treatment ‘
’ Heat Treatment ‘-)‘ Polishing ‘

Fig. 1. Ni/Cr Plating Process
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Table 1. Content of phosphorous in plating solution
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Fig. 5. State of coating layer after 41 times
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