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Abstract

High performance and Low environmental impact is required for the future solid
propellants. Many of high energy material (HEMs) compose without halogen atoms. Additionally,
the propellants that used HEMs indicate high theoretical propulsion performance through the
calculation. Ammonium dinitramide (ADN) is one of the candidates of the new oxidizer for the
advanced solid propellant. However, the combustion characteristics of ADN should be understood
deeply for the practical use. In this study, the burning rate characteristics of the ADN/AN mixture
pellet were investigated to understand the effects of AN mass ratio in the mixture. The results
show that the burning rate of the ADN/AN pellet was decreased with increasing the mass ratio of
AN in the pellet. Additionally, the burning rate of ADN/AN pellet (AN mass ratio, 20 mass%)
was decreased 40 % compared with ADN at 2 MPa.
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ADN(NH,N(NO))IFE =R V¥ —WE O —>ThH v, BiAl L L ToEmERNE,
RO EEHEERDO ER 2 OPEE L THHIN TS, ADN KA TH O, BEE
FETAEEL, BREMAEERTL I ENMBEN TS P Lav L, ADN O BRBEREEIC
DWTIEREZICAWZRAENZ V. ADN & RERICBRBER I TRl g 2Bk & L T AN 8 %
FToNs. ADNICANZRA LIS E, MASLHERAENET S, £/, ADNIZ AN &
BT HIETRERENENT DN, FEMITRIL T w. K% TIL, ADN/AN O
BRBEE R ISR T 5 AN OB EZH D=0 ANBABRZ LS TREEREZIT-
7.

2. £ B
PRBEEBRIC W72 ADN/AN XL > FO#pk % Table 1 273 . ADN/AN XL v b (X
ADN/AN ¥y RZJEMET 5 Z & T @7x10 mm 12k U7z, MREEEE RS ERICH A T
VRBRBESR % Fig. 1IZRT . BREERNITIZERZN) TEBELOME SN TWD . RO T
BT AT AT(300 fp)IZ Lo THRE L, BRESANENIENEBSFEZHWTEHEIL, PC
WZEiek L7z,

Strand bur{ler Pressure sensor

<= PC
Tablel Sample compositions [mass%]. Sample
Sample ADN AN [ 11— I: [
ADN 100 0 N,
ADNO90AN10 90 10 |-_4] Camera
ADNS0OAN20 80 20 ﬂNz

Figure 1 Strand burner.

3. ERBRRUER
Figure 2 (ZHRBESSINIE JJI2%f 9% ADN/AN XL v b O¥RBESH E %2 /R9°. Figure 3 (2 AN
RAREICX T 25 ADN/JAN XL v h OBRBEHEE OB EE2 7R .
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Figure 2 Burning rate of the ADN/AN pellets.

Figure 2 LV, ADNIZ AN ZEEGTHZ L CHRBEHERENR T T 22 RN brolz. BIE
HEME S DO PRBE R B TR BER T OB I L > TREDY, UTFToXTHRTZenTED Y,

) A4,
ppcp(rs _TO _Qs/cp)

(D

CIZTARBBEE, c IZHE, TIXRETHD. 7o, INT p X HER, s TR MEEHE,
g FRMERT. KKV, BEERMEERDOREREITK[ME LY RE~OEEBR g,,, K
HiRE T, REICBTDOREEAERE Q1L > TEMLT S, MEHRENMETFTLEZFEKD —2 &
LT, ANZRERALIZZ L TADNANRHE COBMSMIZ LD BEAENE T LI E0NE %
bivsd. E7z, ADN HAKIZKKJET THREET 5725, ADNIOANI10 J U8 ADNSOAN20 /& K&
JE T CIEBBE LR, BREBEHSNEZMELZE X, ADN90ANIO T4 0.2 MPa,
ADNSOAN20 () 0.3 MPa THREEL 7=. Z OfER NS, ANEAEICLH L T AND/AN O
RBERENIERT L, WRIRFRIEN R &L R LN biroTz.

Figure 3 K 0, BREEZRNJE 1 0.6 MPa J2 T 1.0 MPa C ADN/AN X L v ks O BRBE 3 £ 1T AN
Z 10 mass%iE BT 252 & TR 30%IK F L, 20mass%iE &3 5 &8 50 %K F L7, BREERR
W7 2 MPa T ADN/AN ~ L > F ORBEHE (T AN JE & & 20 mass% THJ 40%1X T L 7-.
UEXY, BREGHNENDPEWVWIEERERECRKTAMAOND Z DN D
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Figure 3 Relationship between &sn and relative

burning rate of ADN/AN.

Figure 4 IZ ADN/AN <L v M DBRBEDKEF Z 73 . Figure4 XV, ADN~<L v M, 0.6
MPa &% 8 2 MPa | CHER N MEFR CT&X 5. L2 L, ADN/AN XL v b{Z 0.6 MPa F TIL %
MFEAET, 2MPa FTHRNMER TE/Z. Z0OZ &b, Figl3 ICR SN D RBEEEKT
Iz ONTZRIKND —2L LT, BMERTILHE COMROFBEEIL LR ~DED T 1 —
RNy 7PNl ERELLRD.

ADN ADN90ANI10 ADNSOAN20

Figure 4 Combustion of the ADN/AN pellets
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4. FLOH
- ADN/AN XL v b OBRBEHE T ANIRAEZHINSE 2 EIKTT 5.
- BREEZRNJE /1 0.6 MPa & (8 1 MPa T ADN/AN XL v b D BREEH FE 1L AN JE A & 10 mass%
TH 30 %IE T L, ANIEBA & 20 mass% TIEA) 50 %I T L7z, 72, 2 MPa TIX AN &
& & 20 mass% CTHI 40%IK F L 7.
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