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A Study on the Effect of Storing Temperature upon the Self Life of Propelling
Charge K676 and K677
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ABSTRACT

A propellant mainly consisting of nitric ester including nitrocellulose, nitroglycerine and nitroguanidine
is characteristic of being decomposed naturally. And this phenomenon is known as being affected mostly
by its storing temperature.

In this research, the effect of storing temperature on self life has been studied by measuring the
contained quantity of residual stabilizer of propellant KM30Al, ignition powder and combustible cartridge
case, which are parts of 155MM propelling charge K676 and K677; the method for the measurement is
acceleration aging test, and decomposition reaction equation and Berthlot Equation were used for the
calculation.

The result of this research shows that propellant KM30Al, ignition powder, combustible cartridge case
in order of decreasing self life, and the self life decreases to 1/3 as the temperature increases by 10T.

271E-80)(FA9)) : Propellant(32A)), Ignition Powder(*33}Al), Combustible Cartridge Case(AZ &), Nitric
Ester(Z o 28 2), Shelf Life(A34)

1.ME =t E7Hlgo] FrlekA dr
FAAE IR B4R A7 ARA AdEEH7L
FAAE Az F Y7ol BIstd IF A golun o] F3A Y AFES ke F3A
Al FFol AadA Hi, FAAY TF A F F8 AR, A FF £ % Az % AR
Fol At FAA ] 54T v‘f—ﬁﬂ S0 A LE, &5 59 219 g gFAH, 53], F3%
2o @A} e ¥ ol FEET] 2719 o AFLEI w2 BY }ﬁv‘f-'ﬂ EEE 9§55
2 F71HA Hed 2047 & Wille NCE3|eh-gl
+ 20054 29 490 BF~20054 39 179 AAE w A7olN AT AAGA AT FohLE
* 3 F 2 #e] 4 (Defense Quality Assurance Agency) € AAND 2A9M NCEHEEE = S7F

FA2} ol#|Y : khchol0463@hanmail.net o) we} waAE Aow AWPn I o)& RD

14 | FFAH 871588 2] Al8d A135(2005¢ 39)



o
o

Smith ol 2Jsjx NCE3REEe] ¥hg &=
£ Alxtsled exFrte ue RIEErt F7)
F9arggt?

2 A7 155MM ARREE K98 FRAeF
K676/K6772 U FAgg FA3gGer
Steel Contai nerdl U# ¥Asld GE3F HE3¥
of FAsr] A B FE3}L Yo, &7
Agde A 00d A3 P22 HLFA KO &F
SRR AR/ HL Steel Containerg 7l
B3t NEFSG JHE AA/2E AxE AR
o2} K9 ghExelA HAl/&8F A 2=t 33
FeF K676/K6779] ARFH wxe F¥od dist
AR dFo] el B ATE A =HAYcoh

£ AFdNE dA T RIF/EFU FA8Y
K676/K67740 tisll AedEs) dAkd) 713 & a9l

2 Ag3te AFLEIl F2%] AR v
T 9% ﬂéa}%iv}

AEgEHe F %‘—’# K676/K677¢] #F21 F3A|
KM30A1, A4 2 A70€9E 70T, 80C, 90TeA

1L &SRS AAE AR, ARy
A5 A FHE AT F F0A ey ¢
Berthelot Equationg ol&3ted A3E B3t

A A DAFAA LY JAFIAAZ
7€ 5 Je U“ x4 FAAZ AHEHEE 324
e AAFAF Fdslee s F §-°ﬂ w2k
@7] #24|(Single Base Propellant), £7] XA
(Double Baes Propellant) % t}7] —%—%l*i](Tnple
Base Propellant)= T-EHW, o8 FA= F4k
o ~E 2 3RHEQ NC(Nitrocellulose),

NG(Nitroglycerine) % NGu(Nitroguani dine)%
FuEs Axsa glon, FX i
' a9 1% 2o

monopropellant

IAFZA
| Uﬂ{
B FZA)
bipropellant

(a8 1] FdHe =&

EA 8ok

W)
%ﬁﬂ%—{;ﬂl%ﬂw
EPEeR

St}

L, FxH el xtoigs) EM

B A7Ude 155MM F33F K676/K6772
NC(Nitrocellulose), NG{Nitroglycerine),
NGu(Nitroguanidine) 5& vxjgdez sx g3zt
2 2 ARG FAL s FALF(K.SOu),
EC(Ethylcentralite) & ¥38l AZ33 Qirh

155MM F339F K676/K6774 F712 KM30Al
< 7] FAAZE @7] FZA ) Hlg FAFo] 77|
gEo] AR AHRE AR AR, JAE 4
AT So] ARRE NGuE T3t Zurgo) o
7] Wi A FAAMo] He Aol glov, NC,
NG 2 NGu & A2z 38L& F 9852
AzH e FHA 9 AR A7) A
ol wet AaEE 548 23 ok

oJRAL F Y5 E AMEE NC, NG § -C-0-NO
71& 71 A% dag 2 s3tEe] OE J2Hz2 3
F$EH nlAZMAE A7IARIE 8, AAEA, 4,
A3 EAo 93l RS NO,y, NO; 59 i
28153 ALHHNOy)S A4A7)7] wWEez 484
o, FAA9 EaukgrlTe 13 29 2tk

ROH + H,0 — ROH + H'NOs

HNO; © H" + NOs™

-C-O-NO; + H" — -C-OH + NO,'

NOz+ + NO3 — N2Os

N:O5 + H:O — 2HNO; & oH" + 2NOs
(28 2] A £ ©e 7|7

P2 2ALH 7|83 A AgE A1E2005d 39)/ 15



olgd Eiwe &xv Lt e ggAn
.yl 349 B2 ZA NGY it
(Diffusion), NG9 #&](Dissociation), C-0Z% 9]
22 (Cleavage)Z <13 NC9 #al(Degradation)s
Aedz FEag
B . oy] 49 989 NC, NG, NGu 59 #
Z‘ﬂi °1¢7]5]‘C FRA 9 7~}°“ e ZEAoR WA
= fou, BEaAGE o3 AFEFunee
%E% AA A Fawrge] &5 NAANE F 3
omg NC NG ¥ NGue®| E&jurs 489 A4
AES AAS] At F3A AR FENEE
9 ?Pa'}}ﬂa 73 A=xspar ok

Ch oA o H&nt et w7t E

AAZAE ZA F71HBA L FORMAFAR YE F
gon HA {7 AE DPA(Diphenylamine:
<Cg¢Hs)» NH>), EC(Ethylcentralite:<CO{N(CeHs)
(CoHs)12>), Carbazole(Ci2H)1N), Naphthalene
(CioHs), Resolcinol(CeHgO2)% ] oy gurzoe=z
71334 A2 DPAZY AHEH I, B - o] &
A AFAZ ECT} wo] AMsted B . ] 33
A ARAZ DPAE AHRSHA] Rél= olfre DPA7L
& . 7] FRAAE 7R dEeld. aga
27] AN ZEE NaCOs, NaHCO;, CaCOs Fo] &
A Jou, F8 ¥ F7ioA AHEEHL AF71A]
T e AMEEEA] gtont Ao FA AFe
9 E4e s 97 FAAY CaCOss AHEsla
glq_'&]

2 AT o3 FA3G KE6/K6T78 FA
KM30 Algl AR ARHE IHAe
Ethylcentralite S A8l a glon ECe
Ethylaniline®} Phosgene®] #tg-2o2 AAd=HH g
7189 f71EAZA Bode 54 gou f718ud
T 55 428 23 glen, FAA oA HAEA
(EC)9] 982 DAY Z A A(Free Radical Sca
venger), 2)At3PA) A (Antioxidant), 3)ZHE &

A(Anti biological Agent)%-°] Sith

e W7 EL FRA e FAER NC& NG7t
A|1zrol ZAstel] wE M3 E3ishs U At
812 (Nitrogen Oxides)o] B4 =3, §3], o]itsd

16/ @2 271 HA AP A5 005 3Y)

[E 1] oF™A EC(Ethyl Centralite)2] §A
T e 84 (2] = 4
Gy Gt
S L
N—C—N
A4 CiHaN,O | AlA 4L T COIN(C:Hs)(CeHs) 2
EX 268.4 Sz 71°C
A zZh B AAA | 2 715~72C
2 T 1112g/ar | B 2,381cal/g

& 7k=7F kAA ECY wiZbY  ukg-(Irreversible
Reaction)2.2  YEZ3Z(Nitration), UYEZ43}
(Nitrosoation) & T4 HA} ECY ko] 7
&31A "ot

o}, <tRAel EC(Ethylcentralite)ys YE=3
{Nitration), TJUEZ 3} Dinitration), -C-N7]9] &g
(Cleavage)2 <13t ©}R1(Amine) 38E9 A4, Y
E 2 A 3K(Nitrosoation), -C:Hs714] olg
(Deethylation),  -NH719]  o]¥&{(Deamination),
Nitroamine® Nitro Ethyl Centralite®] YE=Z3} wk
$°] ZYP=s, 4-Nitro FEthyl Centralite,
44'-Dinitro  Ethyl Centralite, N-nitroso-N-
ethylaniline, N-nitroso-N-ethyl-4-nitraniline¥} 2,4
-Dinitro-N-Ethyl-aniline % 3§Eo] AA4=He &
&g wrgo] AgaAH

2} obnH HSSEel S oA
ECel sl e w9 BRE Bw opil 3
HREAS] B FRY FESHI MBA bR
339 98 4=Ecl 3YIA RARS, FE 4
$5E oge Ted 2o,
Qg oz ECY WSS A5d 89l el

TYEH R N3] YT dSH %T: 2 714 7}

e =3ty wgdA el i Gyt ga st

(1) YE&3(Nitration) ®H-E 0 w7y wkg
olt}.

(2) Tri-NO,-EC °)49] Fi=AE ARAZHA
aYo] ofFtnE FAFT



=&/ X457 £2

() 37159 0; & TAHE NO9 v=7F A
o] FErRT 4353 AM T§ AT Oy, N
FEe Byt

7] RS 2R BesE BC e H7h
ze 19 33 2O,

a
EC — 2- NECY 22 DNEC
24- DN\

C h
4-NEC 24'-DNEG—» 2,44'-TNEC

. /[

4,4'-DNEC
(23 3] CHeaket ECY Hh8 diFidE

ge3lE ECY w2 wiglEoe g HE ECrF &
3 HE BFHAA AZo] BE0 wE FEAsF Bol
A= eAs 4-NEC, 24'-DNEC, 44'-DNEC,
2,2'-DNEC, 244'-TNECo]il, 2-NEC, 24-DNEC
T A9 A gtk

oEbd, AL EC/t #3AE o AAdHe /=
Ao gdFg yHo TABI, AT tE xFo =AE
| 19 4¢ 2ol

I8 4904 AA Y FF Cst Azt wel 2
3m, ¥kgo] AP met Fa £EE HA =¥

Ca,
a=EC

z Cs=a+c+i+g
3 ¢c=0-NEC

=
3 f=2,4-DNEC

g=4.4’-DNEC
Time (t)
[38 4] ECel EAMTFEA S vs Al2E 2HA

A BY AFYFE 4 ()% 2o) BY 5 Yo

Cs = Axe™ V)
q7]A, Cs = & EC9 F3H%)

A = ECE] Z7] ¥%(%)

k = 9$EeAS(r! £ day)

1)

t /\]Z_]' hI xTr= day)
t=0¥m], Cs=Cayol2Z2 2] (2)8} Zo] Y &+
et

Cs=Ca . e FE
InCs = InCap - kt 2

KM30A1FAA 34 FH2Q KDS 1320-3011
('99.12.23) 2 AR FAA/FFZL 2ZAH}
AA SB742—1300—94—895( 95.03.01)¢] A &
Zo] Ber|Fe 71 FEAE A g &5
EC gekoz ﬁxnsh Utk

w3 a9 4ol BHE upe} gol >‘<7l org A9
ECe Z7d Aoz zAdit 4% A dAdA
9 A P Aide A ¢ F Azwl, A
g gadtevr) A dAe 1y oide) ohixm
2 Z7] A ECY Zx: £ & ALY 5= L}
EpfE 0z} ¥hE £52402 XY F Utk & =
7] H3A ECY Al mE #A £5v dAsn
A (33 Zo] ME WgNoz wYT & Jgf

rlr

dsS/dt = -k (3)

A (& HES] AR toA A A Sl sy
gelsty 4 (4)s} 2ol AMNes Y & o

S-S =-kx*xt E=

S=-k*xt+ S 4
A71M, Sp = Z7IMAA (%)

S = A7k toll A FAA %)

k = ¥re&T 4 (day™)

>

t = AIZHhr =& day)

2 FA 8 7)1 ek8) 2] Agd A15(2005d 3€Y)/ 17



of, 22H MM 28 24

5 % 349 24 $o) ot 2RHE A
543 AZz7Ae) gt J3%S A goh NCY
sukge) tig dF Agd 93d, NCe whe-2
7 20ColAM 30TE B8 BF 1 WeEEE
3458 Z743ke Aow AsEn Yol

w2t FAA AZ/AZA] nge] =2 H¢ E
Fukgo] GtsiA w3yt ojun AFLEe) 4
< "AA "o}

FRA o) AHgEE A FH9 T uaby
AZeo] g, gutdoz ] F3A dA
DPAE Ho] AHg3la & . thy] FAA A= EC7t
AREE T 9tk DPA 2 EC 5 ¢H8AlE ko] 2%
o olzr|I7AAE ¥FF7te wEt 43 syt F
=g o8 23 3 38 AT} #adE A
go] slo] 1.0%~15% & FHristelor e} 3y,
F7198 A CaCO:E FAAY AAFFE AFA)
717) 913 QAR AHgo] sy, BE &S A}
4845 1 Ade FORAY B=EA JEFgE 0|
e Ao A Ag?

v, M&ry F:4

Z0 - 9 249 ARFR W@ AP Fa
MRAEC)FFE Azoz FA AFERA
Ed 492 BT om, B ASPE BC
9% PLSTIVH IR0 2 AFERE
oz FAAE 70~100Te LA &=
SA7IAA ECHEF ZASEE HPFHOE Fiix
2 AFE ol&d ARLHEE A =Hi, ECH
F a4 EE ECY NO, NO; 5 AAAEE9 HF
L&A A ALtetAl "o

FHH, WgET A k9 2E T #AeE
Arrhenius$} Berthelote] 2)3te] th-g-3} o] F|A|E
9\1‘:}.[9]
Arrhenius equation<
ki = ko * exp EYRT) )

A7, ki = $E45(day™)

18 / =Z2AIAE & 83K Asd A135(2005d 3€)

ko = ¥RS-ECHN(day )

Ea = 843} YA (cal/gmol)

R = 713144(1.987cal/gmol, K)
T = AYLE(K)

4 (5)& B A,

Ink; = Inko ~(Ea/RT)
Ink; = a - b/T o]z, (6)
o714, a = Inko

b = Ea/R

&3t Berthelot Equation®

Ink; = aT + b o5}, %

Arrhenius Equation

L= /'

95 Berthelot Equation

A)ZHIn t)
[28 5] 2%(T)et N&7|ziate] zAW

FRAA AREFE  FHE 98 Arrhenius
Equation® Berthelot Equation & % o|-=A& o]
3tdxe T, a9 594 ¢ & Rl
Arrhenius Equation® 2 F3+ Z3Zto] Berthelot
Equation®.® FA%tgke] Hls) 423 & Y ¢
F gonll wE odxde 3y B o
Berthelot Equationg ©]-838fo] AZ+HE FA43=
Aol §ZFE Ao #wdHo] # ATIHAAL F2A%
oF K676/K6772 AALE W3lst AR nlx]
£ 9% &&= Berthelot Equationg ©]83}] A
ArEE FA3A



.44

7L Mz E EA

NC(Nitrocellulose), NG(Nitroglycerine), NGu
(Nitroguanidine), EC(Ethylcentralite), K;SOs 5 &
A Y& JdedH=-ddgdage EHEAE A}
£3909, Az Au/FRe 7IE FAFAA Ax
o AHEETE A4y 2 FRE o] 83}

L AL

O-r-
o
=
I
T

(T2 6] FXEF K676/K677 B H 7=

T o8 P H| 2

Lp Ay o A
155MM AHFE K98 FR73F K676/K677914
AFHF 24 KM30A1, H3A 2 249 g 13
BAo dad F& A ¥ 25 -
} 3t OvenolA 70C, 80C, NTE B7AA 3o

A5 QA FEHEC, DPA)O] 02%~03%% &8
z} W 74A A& 1 JME=SAES AAISE
A AR 740z AFA FFE A3 en, F3
A AZFAE L FAA KM30AL, H3A & &3
gtoje] FtAdA AR e 2AEE 1™ 8
2 ¥ 2, % 39 JeMATH

NC

l

mmmbi Dehydration

Ethyl Ether— Mixing
|

Extrusion
& Cutting

NG
{ug..

EC

K80

|

Solvent
leaching

|
Drying

i
Analysis
& Test

FTH KM30A! MZ3F L

(28 g

[E 2] FEH KM30A1 =AM

SR EoF K676/K6778 FTH KMI0AT
g & & o g
Nitrocellulose 28.00£1.30% | <vx4€
Nitroglycerine 22.50+1.00% | <ux¢
Nitrguanidine 47.00£1.00% | =¥
Ethylcentralite 1.50+0.10% orA A
KoSO4 1.00£0.30% &G
Graphite(additive) 1.159)38} el A

I FA 871288 2] Algd A15(2005E 3Y)/ 19



(2 3] ®&H 2 Axetm xS

H & A ATt
A

x 4 2H2H%) = M E2EH%)

Nitrocellulose | 40.0+1.0 | Nitrocellulose | 72.0£2.0

Potassium Diphenyl
nitrate 44.3£1.0 amine 10403

Sulfur 6.3+0.3 F A 9247~
Charcoal 94+03 | 2 zEYX 29.3
Ethylcentralite | 0.5£0.1

4APLE FAEE I2/1EsAEE Agd)
& HPLCHP-1050, Multi Wave Length
Detector, ODS Hypersil 5um Column)Z ¢H8A] &

FE EA3IATh

3 FRA, 279 € g3iAe] AHFNEA &
FEAM ZAs EYE 04 ¥g&5E4 2 Berthelot
Equationg °]&3td ARA+w-& FAIAT

4. g} o 0@

7} FXH KM30A!T METH FHED

27 KM30A1S 70C, 80C, 90CAAN 1Le7}s
=P S AAEEM 2F A FEHE SAEA
on, o AfAF=E Ry AFLxrt FIA
KM30A19] AZ4He) nXe 9T £330

[ARR 1] FZIH KM30A! 12 THES3AE

20 | FZFARE V&8 A Agd A15(2005E 3Y)

1)

Equation
3l W-EE Ak I, 33t K676
& %ﬂzﬂ 257 A FF Y @JJr 27 2=

FRIEel KET6E XA KM30AT

7 APzANAN dojR FRFL K6768 F31A)
KM 30A19 #F HHA dEFozBE Berthelot
9 FA Eaurs-S 03} t&%°i 713

=

SEEAT & 28 9 € & 49 e
ec ¥ 5 IR BB 7
1.6
1.4 . |
S, 1.2 |
2 g0
fl 0.8
0.6
0.4
0.2 .
0.0 ,
150
(a2 9] FAIH<k K768 FEH KM30A1S 2%
W M2l WE NE oHA B
[E 4 % S5Y WSET Mk
T 2 70°C 80T 0T
T T(K) 343 353 363
S akEkg) 0.009002 | 0.019633 | 0.069221

A &t £(Year)

250
200
150
100

50

0 10 20 30 40 50 60 70 80 90

FXFF KE768 FIIH KM30A1

HE2E(T)

101



w3 7 2xoN T weEsAsk) FOoER
B ke T F FAFLE K668 FIA
KM30A19] ARz wg AZsHE R +
ARZLEd ARsme] RAE agze A3 1
g 103 2t

2) FZFIZt K677 FXIH KM30AT
2274k K6768 FRA KM30A19 A 43
FANHS AT WS o83t ZF A4F 249
A g 3R K6774 FFA KM30A1e] #H
A FF(2Y 1w B wEEEANF(Kk)E
F5H ® 58

[( B ¥R I ¥
1.6
1.4
S,
)
3 0 8
R
g 0.6
s 0.4
0.2
0.0 : :
0 50 100 150
t, =g+
~—e—70T —B—80C —4A-90T |
(23 1] FTEe K6778 FIM KMI0A1L! 22
M OMET|0) e DR oHEH B
[ 5] 2 254 WSEE M4k
T = 70T 80T 90T
25 T(°K) 343 353 363

Sk 0.009545

0.019947 | 0.076053

7t AP LT o) T3 wreETAL(k) o B
B $274t K6774 F34 KM30A19) AgLxd]
4E ARFRE 3R F AFews) AP
BAE 2W=ZE TAPE 1Y 129 2ok

FR A K6778 F=ZH KM30A1

250
& 200 ﬁ\
L
2‘-: 150 \
K}'O 100 \
% 50}
0 _J_AL-‘—Q_._*_.

0 10 20 30 40 50 60 70 80 90
HFgEx(T)

(2% 12] FREet K778 FEH KM30A12| AME
Il

ot MEyatel oA

o 4w

3 MESY FHZI BN
A4 K676 2 K6778 34 KM30A19 A
AFHSFA A3, F3073F K6768& F34) KM30A1
°ﬂ |3 F27F K6774 F34 KM30A19] A3
o] Tt ZA uehgch
ARgy 34 AN & F ARl F F37YF
9 FAA AL FYL, FAA B WeEE
2 A F9 FHEH7} thh FolstA Uehd A
F2A)¢] Web Size, Hole & 5 F3A¢9 34

A=} Aolst vehd 2z qHE & 3o

Lt ME(B/S) METY FHHn

2Y &R O0F3H B T
0.
0.
S 0.
ot
z 0.
X
s O
g 0.
0.
—e—70C —@—-80TC —4&—-90T
L= © a-90% |

(22 131 HsiEle] ME7|zhol wE AT oFEH B2t

A2 AL E /283 A A’A Al1:52005d 39)/21



F4k K676/K677-% 234 KM30A1l AR5
7 whia 593 70T, 80T, 90TA 1L 7}
SR FE HAISEA 27 AAA FFL 233
yon 1 ARE 19 13¢] Vel

A3A|Y ARk WE A7 HAA FEozB
B AzAlel Raws SE4Rk) e FIE o
S ¥ 63 2tk

7T = 70C 807 90T
2T T(°K) 343 353 363
o) 0.003135 | 0.009509 | 0.026277
Hslx(B/S)
250
R
2
T 10T e L
S 100
Ko
® &0

0 -t

0 10 20 30 40 50 60 70 80 90
Xy2e(7T)

(28 14] MBS HME2T HMESYoe
ZA

B 4 d¥exoM T weEmde(k)ghe
2 BE HIA(B/S)Y ARLTY wWE ARSFHL
F3% F A= AR FYHe FAE Y=
2 TAE a9 149 2t}

TYELEAN  FARL  K6T6/K6T7TE  FAA
KM30A1el A A vis] HsA(B/S)
o Aad F3 2ot 848 84 vehgrh

o}, 28EN HYLY 2HP
%< K676/K6778 FAA KM30A1 H3A
(B/S)8) A35HEA st $AsA 70T, 80T,
W0CAN 1 7Hwshge ANFAA BF WA

22 | B FAIE 71285 A AgE A)1E(2005A 39)

2te &% ¢FN Y

1.
S, 1.
g 0.
a0
& 0.
2% 0.
0.0 - W _ . R
0 20 40 60
b, L3S
e 70T =™ 80T 4 90T
(23 15 Axe e obER Ea
(£ 7] 2 254 WSEE M4k)
+ B 70C 80T 90T
25 T(K) 343 353 363
=0 A(ky) 0.014473 | 0.030254 | 0.121571

ARFS FARAL, o AYRRH APLwr}
AsA(B/S) el ARFH vXe 4TS EH3HLe
¥, Zt A8LTdA AR wE AR A
FF BY 23E 29 159 el

a7ge A7 e AF YA FgFe=
FE 23899 2As £245k) @& 7
® 73 2t}

AZletm
250
5 200
L
ZHs0f - - e
4
T 100 o
K0
% 50| - e
0 ————e
0 20 40 60 80 100
HER2T(C)

(23 16] LzEtmel ME2Tet METH A



53, 4 AgexdA 73 Sk @
2 2y 23899 AFLexo) wE AJFHE F
A3 & A=} Ay #AE 2
A3 29 167 2tk

AAgHY AL ©E AFrHFy A4 F
A KM30A1 2 AstAlG) vlE) AXgHe] A4
B3 F3439%7} 718 A Y.

2h ME2Tet Ayl A

1L 7MEREAEE B3 FAI FAFG K676/
K6778] ARz AZeHe] #AE 2571 10T
Z7tgel wel A4S o 1/32 F43A 243
QL —’?‘-z‘%QFKmﬁ% F24 KM30A1>32 4

K6768 AA KM30AI>HSA>LAeT o
vHEbst T

a3y, 3 K676/K6778 ARFELe A3
g7t M A vegey JI5AS a8sd A
FAE 71EoR AT o) HgRYAeE #d 5]

o, ARLEY AFTBIAE FF 10 =
YehiE 29 173 2

1000 -~
e K6768 ZAH
IK677-8- FEXH
100 : A H35HH (BS)
_ z ® Azt
&
> ¢
F 10 »
T ¢
%0 |
3 ¢
1f-—— - - |
$ .
]
0.1 — - - : At -
0 10 20 30 40 50 60 70 80 90
HE2E(T)

(38 17] MEA2Z METHael oA

548

B AdAF7E 155MM AFE K& 3% K676/
K6779] RE9 F24 KM30A1, A3 B/S) 2 &
gl s 22t gs Bl %% AR
obgAl R AR REY 03 SR o
Berthelot Equationg ©]&3}) F27<F K676/K677
9 AFeTst AZFHd vAe dFs nF3}
At

B d? AFAE A, TN AZ5H 7
A 258 \+Ehﬂ~ &S ke A% %m>
F3 M K676¢ F2A4 KM30A1>F2A%< K67
€ F2A KM30 AL>HSHA ¢o2 Jeigoy, F
274t K676/K6779 AREH FHAAe FA38%
K6774 34 KM30A1>3233k K676 F3A)
KM30A1>HgA>A7es £o02 Yehyth

W& T A kgt AFEY 2R AH7) Fols
A et AL 271 AAA Fgo] Aolsty] &
oty AFeHe Fi%ert 7MY & AL NC(72%)
o] FFe] 4 Byl Wi ELE wUHEY, FA
KM30A19 24 2 KA Z25EC)/ o] YT
t) R4 K6768 534 KM30A19] we&e ’z}
4 3ol FRgt K6774 34 KM30A19) HHs-

T 44 gl Wil 2A Jehd R F23% K676
£ %xlxﬂ KM30A19] Hole7} duidoz Bol &
T A% AR JFE go] T HEL

2, %J:é}ﬂl«l ST A ol M ZA U
Bd AL ZEAo] NC(40%), KNOs; Sulfur,
Charcoal ¥ ECE5oE2 AlFoz %o A3}
Ueht 4oz wddn

A, 3234 K676/K6779) ARFHL AXg
7} /4% &A Jdeigod, HdEHS 1 3
FAE 7IFoE HFse Ao] HBE A
o,

AR, AFEES AZFEH dAe ATt
455 ARSTHEE 343 AR, AFRE:
tool mE AReHe Wile AFPFE Pide
Rog yeigor, ATt 10T F713e) wha
AR oF 132 zadhe Aoz Jehdth

*h

[of

A=A 71 E A AgE A15(20053 3Y)/23



ZAlel 2

P a7 95 Be £8% F 47 Ay

K98 &3t ALl oAl 3 A =gy,

& 1 2

o

{11 R. D. Smith, “Nature 170", 1952.

2] Tadeusz Urbanski,
Technology of Explosives”, VOL. T, PWN-
Polish Scientific Publishers, 1967.

(3] <F>3tsl 433, “sheFst AL, 2000.

[4] 244, “B7] FIA9 IAHA AA sl #
g A7, IAEAT4, 1989.

(5] V. R. Pai Verneker, K. Kishore, and C. B.
V. Subhas, “Mechanism of Thermal
Decomposition of Double Base Propellants”,

24 | FZFALEH71£ 38R AgRH A1 (2005 39)

“Chemistry and

Propellants, Explosives, Pyrotechnics 8, 1983.
(6] 283, “KM67 73] "AEAT Ha
A 7gore] HAAH Mol tigh A7, 1991
[71 ADRIANA L. ENG, “FY% Ammunition
stockpile laboratory test report The M203
and M203A1 propelling charge” 1995.
[8] Jean Quinchon, Jean Transcahant
“NitroCellulose”, ELLIS HORWOOD, 1986.
[9) Gilbert W. Castellan, “Physical Chemistry”,
Addison-Wesley, 1991.
[10] KDS1320-3011, “FZA KM30Al1, 155MM
A Aok K6764", 1999,
[11] KDS1320-3012, “FZ1Al, KM30A1, 155MM &
7 Aok K6774”, 1999.
[12] KDS1320-3010, “AXery, 155MM F37<F
K676 2 K678-4". 1999,
[13] KDS1315-0023, “HiUc]E ~EI=", 1977,



