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Burning rate control of AP composite propellants
-Effects of TiO, additive-
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ABSTRACT

To improve the propulsion performance of third stage solid rocket motor, high-performance solid
propellant is required. This propellant is needed to inhibit Al agglomeration on the combustion surface
and decrease burning rate. In this study, Mg-Al particles are incorporated into the general solid propellants
in order to reduce Al agglomeration since the agglomeration characteristics of Mg-Al are different to AL
However, the burning rate of propellants containing Mg-Al particles is higher than that containing Al. To
control the burning rate solid propellants, the catalysts are generally added. In this study, the effects of
titanium oxide as a catalyst to burning rate of AP composite propellants are obtained.
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2.1 FEBRH
B[R 7~ b~ A% Bg 1729012, fﬁﬁ@ﬁxu/fy MW S AT B [E R HEE
L FSEOBEZEBET =7 L (AP) TRy MHEMESHAL (Table 1) Z2 AW THIZE 24T

9. MLAITH D AP (£ 50, 400 um DRI % 25 : 75 wt% OD%J/\“C#H%L/\%)-ELKO INA U HIT
K/KERHEAR Y 742 v (HTPB) & W o, @Bbi1121%, AURLF (Spum) M O Mg-AlL KL (50
umpass) % AV 72, Mg-AlRLFIRA T 0,50, 100% & L7, TiO, 1&7 F % — BRI DK+ % 44ET
0.3 parts 1 % 7=, TiO, H 71Z1% 100-300 nm, 5 pmpass 0 2 FEEEORL T4 VN, B AHERE 2 X
FRMTREL, Bef Ol EZITo7-, A T2 FRBAICIE 7<7 mm & & 70 mm O [FE{EK
HERESE 2 I o, RBEEBRIZIE, F o =BBRGESR 2 7o (Fig2), BRBEREIZ 7T LA 27 U A ¥
EEFHOWTHE L, BEa— X3 03mm THY, 10mm HICHE L=, PREESRNE L 1-7
MPa THEERZ1T > 72,

Sample

1
Table ] AP R ARYw HEHEEHA J K
Prop. 1 68 14 18 0

AP HTPB Al Mg-Al
Prop. 2 68 14 9 9
N, N,
Prop. 3 68 16 0 16

Wt%]  [wt%]  [Wt%]  [wt%]
Fig2 F & =RUREEaAEng

2.2 FEERRER R OE LR

Fig.3 12 & LR AT 33 1 2 R 2 K OF TiO, ki 1 VRN R O BR BE 3 S 4 7§, Fig3 (@) LV,
Prop.1 (25 LT, Prop.2 DIRBEEFEN K E W &5, Al SRHERESK O BRBER FE AS Mg-Al KL+ D

BAIWCL S THRTHZ RGO, £72, Prop.3 DEABEHEE L, Prop.l & [REDEZ R LT,
— %I, AP/HTPB SR [E(AHEMESL CTIX HTPB IR & EO NI U CTRBEERE N BT 5, 20
72, [EAHEE SR OBREL RSy T8 D HTPB 728 16 wt% T 0, Prop.1 KU Prop.2 & Hil L T\
728, Prop.3 OBREERE DS Prop.l L[RI% L /po7- & 2 Hhvd, Figl (b) XY, 5MPalZBiF 5
BAARR OBRBEE L, TiO, ZEFRINT 6.9 mm/s, TiO, FMMIFIZIE 6.9 mm/s (100-300 nm), 7.0 mm/s
(5 pmpass) & 72572, Fig3 (¢) £V, TiO, MUHIKE (5 MPa) (28 1F DEBEHEE 1L 7.9 mm/s & 72
0, TiO, WMEFIZ X, 8.1 mm/s (100-300 nm) & 72> 7=, Fig3 (d) £V, TiO, FIRIMEE (5 MPa)

BT DRBEHE X 6.4 mm/s, TiO, FRANEFIZIX 8.0 mm/s (5 pmpass) & 720, 4 BEEEHT Mg-Al

&%%ﬁﬁv\fzﬁﬁz%ﬁkﬁ@wﬁﬁﬁ L TIO, DA BRI L > THKRT D Z EnGonT-, £7-,
Fig.3 (b) X0, Al RHEHEZEKIZ 0.3 parts PO L 72ED TiO, B F-EROEEITIT LA E7pn T2 LG
bz,
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TiO, KL A I L7z AP SR 2 ARy MEESE O PR FERIEFEER LV, 0.3 parts IRIIRFIZ I,
Al ZRAHERESE D IRBEHE IS ZALITE S 2o T2, L L, Mg-AlRHEMESR (O LTI, IEfilfl
ELTERT 2 Z G bz, TiO, hi+f 12 K 2 Afi s Bis S e - 7208, TiO, i+ 2%

Mg-Al RHEERR TR U CHRRIEME L LTI 2 Z &G b, S%IF, TiO, R E-0U
InEE2Z S, SRR RZ RO L TETH D,
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