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Abstract

For the liquid bipropellant rocket engine, the research progress of three major thruster material

systems, including refractory metal, precious metal and composite material, have been summarized. The preparation

technologies , application, limitations and development of advanced material are presented in this paper.
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Tab.1 Advantages and disadvantages of refractory metals
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Tab. 2 Physical performances of C103 and Nb521 alloys
~ wo W AR Pk FREC TAER
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M/C Jgeem™ /W (m-K)! /107°K~! E/C
8.10 1 100~
C103 2350 8.87 41.9 .
(20-1205C) 1450
7.40 1370~
Nb521 2452 9.03 48.7

(20~1205°C) 1650

&3 C103 5ENb321 & FRNF 1R
Tab.3 High temperature mechanical properties of C103
and Nb521 alloys

H NbHf10 Nb521

{im

EIC o MPa oy, /MPa  8/%  o/MPa oo,/MPa  8/%

25  420~460 270~350 20~26 436~510 264~355 21~35
1200 132~160 107~120 74~85 286~308 289~310 15~18.4
1400 67~72 54~68 131~140 183~191 179~191 18~22.4
1500 39~43 32~42  163~185 165~172 151~168 20~22
1600 27~33 31~33  171~182 113~121 105~117 21~25.4
1700 - - - 96~104 87~100 20~26.5

1 800 - - - 49~54.3 46~52.4 25~36.2
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Tab.4 The preparation technology and application of niobium and silicide coatings
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Tab.5 Current status of “815”,“056” and MoSi, coatings
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Fig. 2  Flowsheet of CVD process for the iridium/rhenium thruster
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Fig. 3 Rhenium—iridium phase diagram
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Fig.4 490 N Iridium/Rhenium thruster before and after heat run
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Tab. 6 The research and development of ceramic matrix composites for thruster chamber in foreign countries

4
W% Bk ez b *Ji& Peft
CISiC oVl S TR 2 050 °C FRBEE R Ty 4.1 MPa, #fE 117352 N
gy Myper-ThemHTC Inc, ) R A, MR e T 3 20 09 2.54% 1072 mm/s)
BRE =TI E s o1 S T RRBE A TE J7 2.7 MPa, SRS 38 Ph B 05 25 L
) it 2 370 °C, Btk 30 s BG4 2 4406

Wl SpaceTransportation, — SiC/SiCHALEE ; VI 20 N &/ R shbl, THYEE K 7 0.8 MPa,

SEP 2\ ] C/SiC FEfif B e TAEIRJE J 1700 °C, bl 287 sB7)

DASA Csic Lsi 20 N & shHLEE e i TAEIRIE 1700 CF &5 T
o 1 h ey P . .

i (EADSST K i £f) 400 Y AR ARG IR, R R AR W] A i e

EADS ST C/SiC LPL S T ZE R 1.1 MPa dw i TAERIE A 1900 °C, Rt 1.58 h i HUR 4= % 1200
A - - CVILPIP NTO/N,H, A IC K B, Zead T PUIRAG A4

B4, TAERS ] 22 s, frc i BEJL K 1 424 <ClHO)

FHIMEIT.Z  hitp://www.yhelgy.com  20194F 4534l



3.1.2 $REBE-BREME-C/C SR LM ($i/8k C-C) #14

C/CEEMBIEEIUN 1. 8 glem®, J12 M REFH IR
JE T 5 T3, 7E 2 800 CHEE U M &
S R R R TR A A M e 22 T EE R T
VEREWS JT 00 R . BRIBRIC—C HE 125, LATHBE 1Y 9
BRIRA B RN Z , C-CARB BRAE SRS 1 | -3
INTF 3 glem?, B 5(a) | (b) 53 B A8 Hk/k/IC—C HE
HEHR R R BPRIC-CHE I E 255 T 88k
KA R s K R RS A e ERE DL I ¢/
CHEAMAEIMNEE (RR R R AR L T C/C
ARH R R T 1A M ), [RIEE C/C R i) v T i
ﬂzﬁi—ﬂfuﬁ;zﬁ ra ?ﬁJ%EB’J%ﬂ%/%}I%T&jJ e 91 I REIR

TS LR G ERE  JFREIR T LA,

(a) Ir/Re (b) Ir/Re/C~C
Bs il a R SR
Fig. 5 The schematic diagram of thruster
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Fig. 6 Flowsheet of the process the iridium/rhenium/C—C thruster
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Tab.7 The domestic research and development of ceramic matrix composites for thruster chamber
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Tab.8 The domestic research and development of iridium/rhenium/C-C for thruster chamber
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