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STUDY ON BURNING-RATE CONTROL OF
LOW BURNING-RATE HTPB PROPELLANT

Cui Ruixi
(Jianghe Chemical Factory. Yuanan. 444200)

Abstract: The methodolgy to control the burning rate of Low burning-rate HTPB propellant
is studied. The results showed that the burning rate of the propellant is mainly dependent on the
particle size of spherical ammonium perchlorate (AP). The variations in burning rate caused by dif-
ferent bartches of the raw materials are lower than the design tolerance. The blocking of non-
spherical AP particles in storgae decrease the burning rate. The burning rate of the propellant
manufactured in 10 L. mixer is little higher than that in 500 L. mixer.

Subject terms: Hydroxy terminated polybutadiene propellant. Burning rate test, Control
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Table 1 Average burning rate and deviantion of 82 rocket motors (7 batches)

Group 01 02 03 04 05 06 07
r/ (mm/s) 4. 489 4. 490 4.5561 4.532 4. 546 4. 527 4. 457
s/ (mm/s) 0. 06701 0. 04953 0. 04008 0. 04031 0. 03566 0. 03473 0. 04011
(s/x) /%% 1.5 1.1 0. 81 0. 89 0.78 0.77 0.88
n 14 11 12 ] 13 15 11

HE 1AM, No3HitblfE, MEEHUKFETRE, RERH L EmR L, B2 R
218 0.8% .
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WRIE SRR . RBCHIX RAE AT A 10 L BURtEREF R3], JP 8 40 H~60 H AP B H 70 %L,
d, N 40 H~60 H AP (d,) & 100 H~140 H AP (d,) WIBREMBCFRIE, &#ATHA
RIS R WK 2, &4 10 1 BB HE RAE, IR W 3,

Table 2 Average Particle size of AP

Group 02 02' 03 04 05 06 07
dy/pm 338 338 344 340 347 343 316
d2/pm 128 129 129 128 127 131 126

Table 3 Particle size combination of oxidizer burning rate and average particle size of

oxidizer of the rpopellant by 10 L mixer (7 bathes)

Group r'a/dy,s/gradation r'a/dy.s/gradation r'/d, 3 /gradation
01 4.45/— /52 4.150/— /48 4. 598/ — /44
02 4. 400/301. 3/52 4.462/288.0/48 4.532/274.7/44
03 4.408/294. 50 4.576/275.0/44 4.799/255.1/38
04 4.514/296.3/50 4.627/279. 2/44 4.837/262.6/40
05 4.392/300. 8/50 4.631/279.4/45 4.691/266.7/40
06 4.435/299. 3/50 4.548/282. 9/45 4.761/256.6/40
07 4.337/300. 6/50 4.485/283.1/— 4. 746/265. 7/40

WRYEE 3 W, LA TH 2 N—m&tRERAA.
' =5, 849.9—0.0083 2 «JP (R=—0.904 6,5, = 0.0611 5,2 = 24) (1
7'y =7.087 8 — 0.008 954 +d,; (R =—0.920 0,5, = 0.05 945,n = 21) (2)
R (D) WFHEE =24, WRHERXRRE (a=0.05) R+ (24—2) =0.404<C0. 904 6,
W A AP Z AR ELR R R,
X (2 BTFHEHE =21, IKRMKXEREE (¢=0.05) Ry, (21—2) =0.433<C0. 920 0,
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Table 4 Modified results of optimum gradation

Group 01 02 03 04 05 06 07
z/ (mm/s) 46. 32 42. 28 47.22 48.10 45. 84 14. 87 14. 21
s/ (mm/s) 1.97 2.17 1. 53 1. 41 1. 74 1. 74 1. 50

n 14 13 12 6 13 15 11
(s/x) / (%) 4. 25 3. 14 3.24 2.93 3. 80 3. 87 3.38

Table 5 The predicted data of each motor burning rate in adapting

optimum gradation average

Group 01 02 03 04 05 06 07
x/ (mm/s) 4. 536 4. 456 4. 554 4. 559 4. 536 4. 507 4. 494
s/ (mm/s) 0. 039 0.043 0. 030 0.042 0.020 0.034 0.029
n 14 13 12 6 13 15 11
(s/x) / %) 0. B6T 0.976 0. 673 0. 925 0.458 0. 771 0. 666

AR 1ML S WEIE, 2t &L SEBRE . THE - 2 KW 2=, 70 3 v sE e
r',=4.526 (n=82, s=0.0465, s/x=1.03%), MiH{E ' ,=4.516 (n=82, s=0. 0464, s/
x=1.03%), HEFA I, (1) #SHZEPIREFE—ERZER, "KXN 02 {5 044, JP
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Table 6 Optimized size combination of oridizer obtained by

burning-rate of propellant by 10 L. mixer

Group a b R Optimum gradation
01 5. 3933 —0.01812 —0. 9987 48. 74
02 5. 2567 —0. 01650 —0.9994 45. 25
03 5. 4470 -0. 01876 —0.9999 50. 20
04 6.1142 -0. 03230 — 0. 9876 49. 66
05 5. 8625 -0. 02990 — 0. 9620 45.23
06 6. 0483 -0. 03260 — 0. 9847 47.19
07 6. 3632 — 0. 04090 —0. 9875 45. 31
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Table 7 Comparision of the optimized oxidizer particle size combination

Group 01 02 03 04 05 06 07 &x 5
10 L 48. 74 45. 25 50. 20 49. 66 45.23 47.19 45. 31 47.37 2. 18
predictor
First 45. 45 45. 05 49. 00 50. 55 47. 30 47. 00 42.25 46. 66 2.73
motor
Average 46. 38 42. 01 47. 06 47. 61 45. 60 44. 71 44. 41 45. 40 1. 90
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Table 8 The influence of the storage time of fine partical aspherical AP for burning rate

) Motor _ Motor
S/."\'Y f” 52 A.FJ 2 At S/;\" ?‘{ 2 &r'_\-_;: At
number number
| A-01 1. 491 — 0. 046 8 B-07 4. 567
A-02 4.427 41 B-08 4. 581 +0.014 5
2 A-03 4. 492 9 B-09 4. 590
A-04 4.512 + 0. 020 7 B-10 4. 583 — 0. 007 7
A-05 4. 390 —0.112 77
3 A-06 4. 544 — 0. 090 10 C-01 4. 449
A-07 4. 454 7 C-02 4. 508 -+ 0. 009 7
4 A-08 4. 544 —0.50 11 C-03 4. 500
A-09 4,494 9 C-04 4. 521 — 0. 069 7
] A-10 4. 550 —0.077 12 C-05 4. 500
A-11 4.473 34 C-06 4. 514 —+0. 014 7
6 B-01 4. 548 —+0.033 13 C-07 4. 548
B-02 4. 581 —0. 026 20 C-08 4. 538 —0.010 7
B-03 4; 555 =— LT i
B-04 4.538 7
7 B-05 4. 556 14 C-09 4. 610
B-06 4.510 — 0. 046 21 C-10 4. 570 —0. 04 7
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FEASA KRR ) R H 2 K TR & & B B . W7E T FLAEBRTE KL AP 1 RL 56 5 5 1)
S MR N, S BRSO AS BE BN AN S AL R G S S5k RE R AT BE AR

N (5) WA RKW, 2B AEKA AP 2715 K, RAE KRBT 0. 02 mm/s, 4
T—ANHAEL, AT W EE TR I AR RE o SRR B AR A ROR A RO SRR M AN A A BRI
B FE 0. 1 mm/s 1 20 W7 35 BR Y 400 FE v SR B 5 Re F U bn ok, 84, AR BRE 40 R B
AR W A7 O 60 RN T LR E, AEERANEH .

4 4

=

(1) X TARKRE HTPB #EdE 7], F4E—A AP R (&) Pl ERE () B
IS, AL R At ol 00 BRE 22 7/ T 8T & %

(2) fhr i B A AR BRI g0 = AR A A7 BN A R S EURE B T I, R mFE
HMEREENRERZ —.

(3) 10 L Tl #R 3§ £ 0 o 5 2 TG W% 1y T %o o2 2 24 1 S B

BOS . AR B GEILE T TR MR IE, RERWE,

painl

Z % X W

1 R BE . — bR e [ A ok AR o I SORG B R B AR B T . BN B, 1986, 4
2 REAZ . TN ECOR RN B Gt Uik . B W AE R AR AL, 1985.
3 MEFE . REEAHELNERLRE (L, T . Kb, ERERBCREE B, 1987



