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Pressure dependence of burning rate and temperature of ammonium
dinitramide, acetamide, and monomethylamine nitrate mixtures
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ABSTRACT

This study analyses the effect of ambient pressure on the combustion properties of mixtures of ammonium
dinitramide (ADN), monomethylamine nitrate (MMAN) and acetamide (AA) (AMA). This study focused on
combustion behavior, burning rate, and combustion temperature as the combustion properties. The mass ratios of
AMA samples were ADN/MMAN/AA = 40/40/20 (AMA442), 50/25/25 (AMA422), 60/10/30 (AMA613) and
67/0/33 (AMA201). The combustion behavior was observed by high-speed camera imaging and temperature
measurement. The burning rate was calculated from the images. The burning rate of AMA increased with increasing
pressure and the dependence of the burning rate on ambient pressure was lower for AMA containing MMAN than
for AMA201. The combustion temperature did not show a simple increase with increasing pressure. It was also
found that the behavior of the combustion temperature was different for each AMA at pressures above 3 MPa.
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ADN & MMANITHIAS A THLZ W, AAIZY <7 0 KU o FOMEI%NOREEHFH L-. REHIRAREF D
ADN L AADBE R Z2: LZETE L, MMANO E &L A2 2 ¥ L 72 ADN/MMAN/AA=40/40/20 (AMA442) , 50/25/25 (AMA422),
60/10/30 (AMAG613) 35 X 1%67/0/33 (AMA201) % Fv 7z,

A RNT v RRBERBRIY, ERZ2 TR UHIECHES LiaR 7 2% (W9 mm, A1 mm, & S50 mm) (ZHEEEA
RS mLFEH LTz, HEERIOWIEICRE DB ICEE LizaA VRO =7 o A8t (¢0.32mm) ZMEA4 2 Z & TilkH%
Ak UTe. BAEEHIARAR0.1 mmORMENGE ot & I 70 & BT 7 A 9938 1238 L, #EERE 2 6 10 mmO S AT ISR E L7z
BRI B R L OB OF T2~ d. BVEXHIT —4% v % — (GRAPHTEC GL980) (ZHifki L, 500 usfHlfE

TiogR L7z, RBRENCB LT, BRI SN D ER T ADOFNE RS LR OA Y 7 4 A TR D 2 & THREEZRN
DENEET LT, BN OIE N N7 O ZNVERRBEOMENRELE N/ D L 51T, BRERITARNTEHRINLT
WD EITFREE SV T & B2, BEE I3, 4, SMPa (MaxtE) & L7z, /A AE— K4 A Z (NOBBYTECH PHAMTOM
MiroC110) DFREREMN HRBEFEN Z TG LT, " AE—RKIATD7 L—AL— R, sooi 72131000 fps & L 7. EhmifiE
s & IR A4 B 2 BRBEE S, (mms!) & LTR®D, VieillledR (1) (alZbbfiliEsk, PIXFEMSIES (xHE) (MPa)
PHOVTHBEBALROEEEnEHH L=, 1, 2 MPadRBEEE B L OWABERE :tﬁ‘aﬁﬁ °> DIEA W=, AMA613,
2011%1 MPaTIFBRBEMRE L7228, AMAG613, 201 T2 MPad s Bt 1 f L 7=.
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2 KITIE, ENENDOIES TORKIRARICET 2 HHEENORIFLE OALE 2 Wil RO BREEORE T 2777, T X3TOBK
J:;s BOTATNVEETER LR GEREENEEIT L7, 3 MPa TiX, AMA442 ZRWTATAVBORELZN/NE L o TN
%. AMAGI3 X EDENTH AT VBORELZI/NS L, HEN D0 72N BRIENHEIT L. MMAN QRS ER—%FS
VY AMA442 I TIRBEHEFTRE D ST VB O R FAFBER ~DF Y LN N EZELTEY, 1-5 MPa ECTRIL L 5 7228 % LT
W5, RNTNVEORZRLIEE DML TTITIE MMAN HROKISIZE S L TWb B X bivd. ZOEB D TIERIEDO KR =
SICHEVEVTIRLNT, ME— AMA442 O 1 MPa D H T 2 IZK & RIS HERR S iz,

% 3 UK IRA L ORI O & LS OBIRE L OKIRA LOIE e Z R, EOREHD AMAIZBW T
FEJ) % BT 5 &R BEs B 1IN S m & Ap o 72 FEFRECTIEL, MMAN 28 A - TV AMA201 ORGSR IEM & g
LTE<, MMAN 2 A5 Z & CIEIREMERT 2 Z L3 0hhot-. £/, EH%E EFZ L2k, AA R MMAN
DIBMEEE L 72 BRIC AR T D E ) A TF AT I OERBEPIH S AVRESR D FE O TR, 2 b OB R TG
THZLETEUDRBICL > TRFBEEENIN L2 LB HN5. AMA442 & AMA201 TiX, 4 MPa 1L CZ D%
ERREBICR>TWD Z LR ENT-.

4 FIZHRA LD AMA @ 3 MPa FEQRBEIC 1T HIRIEEIEZ 7R3, t=0sT=7 7 AR L HINEE BAA U 7o REZ)
Thbd. FORABLD AMA HRIU & 9 258 2R L7122, AMA442 DA OMAL TIE 400 °C AT TR R OME & 12
FEAER A STz, B SR O RREERA T %2 KA TH D 3T IVE D bR RIG~ & 2 Doy TIE X AZE(LR A5
NiceBz 5. MMAN OEND 2T EMHE OB ICHER S 1L, AMA442 TIHRBERE AR 7o oDl & Lhiig
THEEMNRRZ S RoTNDEEZLND.
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B LUTCIREARBRRE & U7z, JRBEIRE TIRBEHRIE D 1 5 ([T HM R E KR S 720> 72, AMA201 Tid 2 MPa
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DAEFEDIE S VARBOS CHE S5 2 & TRE LFICHL T 2KMEE~D AA OBERETT2 2 En3% T oh
L. FNUAOHME TS 3 MPa THREEIRE MR T I 2 BM 2SR S 722, AMA442 Tid 4, 5SMPa TEOMLE Y mWn
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BEZRLE., ZOERE LT, MMAN OBENRZWH, K[IERIZIEV T MMAN 5 6 ZMiEEED & A Bk S 2 fEBE
e EOERLHIRSY (OH-°NO2-) &, MMAN OBFREEN LA U DE ) AT VT I v G T alHIRY & ORISR
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ARRFITIE, AMA ORRBERFEOBREZ RS 572, Mk Z AT Lz AMA X L CHRBSAE% 3, 4, 5 MPa (ffaxt
E) & L7z AMA OBMERBR 21TV, A AE— KB AT TORY, BERTE L OETIFREOREE & bW TREESET)
BT U=, REEZEEH-CIR B IE 12 MMAN HSRO RIS DB G B AT VB O K-LIHEEIOE VAR 5N, [Eh%E
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1221, AA R MMAN OEEBENGAE U DE /) AF AT LV ORBENIHI S, TR 6N TREASICHER S
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EEZZ BT, MMAN &Nz % Z & CRREEHREE 23S 2 E 18500 ADN/AA IZEER TR 32 2 & X0 3 MPa fHilr & 5%
WIRBEIRE I 5 2 % AA & MMAN O DE VI HOW TS BB AL ETH D.
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