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Manufacturing of Technology Demonstration Models of
a 75-ton; LRE Thrust Chamber

Kwang-Jin Lee* - Jong-Gyu Kim* - ByoungJik Lim* - Seonghyeon Seo*
Yeoung-Min Han* - Chul-Sung Ryu* - Hwan-Seok Choi*

ABSTRACT

Technology demonstration models(TDM) of a 75-ton¢ liquid rocket engine(LRE) thrust chamber
were manufactured on the basis of development technologies of 30-ton; LRE. It was confirmed
that some machining and welding technologies which were aimed to be verified through the
manufacturing of demonstration models could be applied to the thrust chamber 75-ton¢-class. New
designed mixing head part was manufactured by means of new process. The manufacturing
process and technologies established through TDM’s will improve the reliability of manufacturing

process of large LRE thrust chamber.

Key Words: Technology Demonstration Model (71%€ 7% A1Al), Mixing Head Part(3]|=%), Liquid
Rocket Engine (YA ZA A Z1), Thrust chamber(A2=7])

.M B gyl = KSRIY 7 o] F 30EF A
2ANA AL APsPon o A Az
) . 5 WAl O =up

20099 B KSLVI 9@ BAE FERM 439 aas1e asgei as934 39
A AR FAA BPe BF nx Ames A T T ae el

9 A el Badd tal =AA " A o e e
bR, aEe Searme=aia(o]s) FAH1~2]. dAl= FHFAAAFY] F AR
77 L & il _ _
‘ i SErTET QLAZ AT F UE BEF Dhl0) U
* AT EFATE AR e AFSAAE AA, ARt 7585 QA ZA
1844}, E-mail: lkj@kari.re kr A7 A Bed Auk 71&e A=sw 9ok



Fgo] 30EFNA BEFOE Fhete #HA
A Aok she AANA 2 ARTAdEl #
o] AARE ALED HAFZA g} AR AtolF,
st o] WA Abgrol gl7] Wzl Sk st
= 7le F55°] JARANY dxTE AHE
AA|, AFFsh=E dAA HAAY AXYH defst
Al 2 Azl

|

Frjojop s, FAI 30=
& 7IA7EE, A 2 28 Sl
Asol dastt5~6]. F7HHoE AMFEA A2
H aadds AA™EA e A, Azt AFHA

THA = EeEojoF Ftt. o] FA A, Az
o e 7le HFel ¢rE Fole &9
o] AFHI o]F TEAFFL HeAFE

=
o)
<
&
H
N
Lo
X
2
o
o
o dn
=

2. 7|=dEE 0| AMIES 7

k) BN
ol N
s,
ST we
@ X xR
O

(

o522
L

oo o
=z o k>
Re
:?Ié
>

5
i)
©
ft

ot e Ay i Bore o
M
>
N X

7AW EBAG Blle FRA A Zfo]
7 ek AA FA {5 243.64 kg/s7h Gl
G el A ZHzke] EAZIE 7HA A A47] §)
T8 A TDM#1e] AHg" A7) &
E 721707 §9, TDM#20] AM&E EAL7
% 631707} "tk ®AL7] AA &L el
F7F Age FuEdr~-8|S Fxuietd
HolME o5 EAVIE ZHAI FAT F

Bl s Awt AFsnz ok TDM#1$}
A

¢

Ll

Mo = 4 o n
o i o

>.

TDM#2 S EXE BALZ] 49 o]z QA3
TAZIZE Mg A 2p7p SRR A

7 524 mmol| D=2 HA 7}t o]Fo] HTh
7] AR dACA ALgshe A-byRst =
2 74" dade AT HEEA, o
B4, dade 29 AFAEE s
WEA el TDM#1 a3 Y4
g Belshy] 918 TDM#2 AAaAE A2 g
Ak foh e VEHFTE dLT] A= AL
2 FAEZE Fig. 191 A A

i

A

-

£ BN He
% 2 o

s

Fig. 1. Schematic of 75-tony TDM
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Fig. 3 Components of Mixing head part

ot ri o
to rlo 2
4 o g
oo
el
B o
2
fru
2
3
%
o
N
=
@
e
2
5,
K

0%
ol
o
pate
&

S
>

N
N
re
b
Al

E
.

L re

o [
N

o
B
2,
°

X,
>
rlo
Fiﬂ‘i e
b
s
* o
K
rlo
K
N e
(e

2

=
N

N HT oo rR
e o

1t

r <
A
f

joT' o2
ok

-

o,

)

v

1o
i_!"
0 \(
ok
o
o
LRy
il
)

ks
bt

o O_>L rlr
ofr
tlo

2 fodh o
i)
)
Loz
R
i
ooy

4

i oo

(i

)

9

X

rr

DYool o i rfr X

o
=
o,
o

. vl 1271
ojg3t AZA2A =& T4
T} Figure 1¢] TDM#1 4
WaA el STS304 £AE ]

Tt

B
B>~
o
o
[0
)
M o

]

>

AA|, A=
Az gl 3l

2 32
oo

AL 2 A H2 e A

H& APx 3T Figure 4+ TDM#1 A4
55 B Fe oz AW

BAtet7] Slel HEe

12}, 23 2y ZAEe AZste AR)EATE o]
Tty e 57 A2 STS316L AAE o &
ste] Byoldoz FHIEHH, 13 HydHd =

hS AEY " o By F G

off sl Ao FFE T Mo g
7Al P AH3E & 4 A FF. TDM#2
ALrde UAd JA4g +x2 44, AFs
o] 75EFA BT & U= JHE EAS AL



Ao ASeAT. o] dxde] Wie THES
ALl €)T= S31803 duplex &AE ©]&
stttk AFE ALHe B wE AZAS o&
st 44 Wes W4T 5 A AdnRe
=ER( =SS+ =E )2 TR AR
$ EBWE  HIsdrhk. TDM#2 <dir4dL
TDM#1 44z g2 Exo Zyzigo] glo
o HAE Ay AL B x4 14},
22 AR5 At g mA o AFskTh
Figure 10914 AAI& A, B A3 o] =l zto] A
ZEl e X2 9y H fFEFe AA AZAEY
8~10%2 AA AT TDM#2E P4 S A}
£33 7] wWito] Hxe] Mg HE s
FoFot ALHF Apoldd A4 & J=E Al
Zratdom kg Hole TDM#1o] AHE3st4
W AG 593 Ao AEY e evas
o] &3t A HIE & F U=EEF stTh
Figure 5= TDM#29] J-EFE9 EHS H
FT AoZ 6719 jet type A7 FERE A

U

{0

K

38 #, ¥AAd 7tEe] ¢RE HdAfRY
, 2RO 1A =237 AYE =&8
Z59 AAYR9 EBWE 8] A3 A+ ] A
g BE 93 ZrO,E ol &3 EAH IZH ol
FPE A4y ¥Hs et dayd B9
olN datH Z¥o] FRHA e FES
5 e
Wit Figure 19 =& ZoiFo =g AA 93

1 E

(

1

P

zp wgrow AA, A" Aelw old g
71EASS TDM#3 A4dS Alztsle] £33
o Fo|th. Figure 62 =& FUjFo EHo=Z
HA 70 mme] &AE EH(rolling)ste] 83
o l% NAZVE ¥ mdAE ¢E3 FHE
EE /H¥e] gEH F AxNES F
P3l7] Y3l test standol] AXEH TDM#13
TDM#29] R4S Fig. 7°] YeRiith. TDM#1
37} TDM#2 b‘ﬂE“: TDM#1 dA24dE o]&3}4
z27] NeHdSAEE FYaL o|F TDM#2 <
243 AREStY WA 3 WAl gk A
SAES FsHA Ao dA FA W A4
vl Agtd zpoz A HAF FYH =AU

A4 60 bare] AlE 2
o A%t =X FaHE Y AlF o]

33 A E38ta 30 bar

T E A

(b) | a‘hj

e

(©) 27} =izt
Fig. 4. Components of TDM#1

(b)qM 71

@) dstg o

() AT+t E FEW (e) 2 ==

@ =¥ % &8 B4

Fig. 6. Nozzle extension part

(by Tz & Fa

- 611 —



(b) TDM#2 A3

(a) TDM#1 32

Fig. 7. TDM installed in test stand
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