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Regression rate measuranent and analysis
for solid fuel in hybrid rocketmotor
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Abstract In hybrid rocketmotor the regression rate of solid fuel is the most inportant paraneter The regression rate

w ill be used m mner ballistic caleulation flow field sinulation and rocketmotor perfom ance analysis Generally the paran e

ters i regression rate equation ismeasured by pyrolysis device such as DTG, but the heat environm ent is different fran that

n hybrid and thismay resull in large error A heat plane device was buill to sinulate the environment on fuel surface in bybrid

rocketmotor H igh speed video and ultrasonic device were used to measure the regression rate of sold fuel and their results

were campared The relationship betw een regression rate and surface tanperature of the LDPE was obtamned
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Fig 1 Schematic of solid m etal cylinder heating device !
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Fig 2 Photograph of solid metal cylinder heating device
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Fig 3 Pyrolysis of LDPE n N,
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Fig 4 Thickness and surface tem perature
of LDPE in ultrasonic test
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Table 1 Regression rate and surface tanperature

Regression rate/(mm /s)

Surface tem perature/K

V deo U ltrason ic
743 218 213 44
757 0 302 0 218 18
759 (0 218 0 208 14
766 Q 235 0 220 13
775 a 221 0 223 56
77 Q 287 0 224 46
795 Q0 284 0 228 05
809 ( 321 0 236 05




314 1

P L A B ATL FP AR R g R (1 00 B 5 93 A 77

B 5S4t TR TRER, 7T LR ZIRHR 1S 21 H) 2
PR BUR, FUHR R, 2R OEHB B HE 2K, 7258
AR B I [R) IR RS B, T B AR A BT B AN L
i N RARE R I B R IL G h, A Rl iR 22 K& Bk
F14, T P 5 U B U 45 5 1 A BRR

032

£ 030f "

B = Video

5 0.28 F e Ultrasonic

o

E 0261

%0_24 —_— “
& L ]

- s I

022+ = o
L]
L]

0.20

740 750 760 770 780 790 800 810 820 830
Temperature/K

Fig 5 Regression rate with surface tanperature
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Fig 6 Linear fitting for ultrasonic test data
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