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[ ABSTRACT]

carboxymethyl starch (CMS) was added in the formulas, and two combustible cartridge samples were prepared. Dispersion

In order to improve retention rate of TiO, filler in molded combustible cartridge cases, anionic sodium

of TiO, filler in the slurry, mechanical properties and combustion performance of the molded combustible cartridge cases
were tested. Results show that the retention rate of TiO, filler, tensile strength and burning-off time, in the formulation with
1% weigh ratio of anionic CMS, are increased by 50.0% , 32.3% , and 106. 1% respectively, compared to those of tradi-
tional samples. Moreover, the maximum pressure gradient is reduced by 63.2% . These indicate that the addition of anionic

CMS could significantly improve retention rate of TiO, filler, enabling to reduce the burning rate of molded combustible car-

tridge cases.
[ KEYWORDS ]

rate of the filler; burning rate

51

Tl

Bifi 5 = i R | v ) T A Y R B, X AT R 2 T Y
BRPEPERE RN Ty 22 PR RE AR B T m A FoAR B
LR TR 24 18 R 21 2 2 FLZ5 A BT, LR 24 R
SR 6 fFLA_L BRI PR, 4 T 80 B e 24 e K M
FEFHE AT G 4 2 B R i 8 A BT, 2
TEHE 125 S 54 265 o3 LIGIESE ) e ek 58

* IFS A #:2017-03-23

combustible cartridge cases; sodium carboxymethyl starch ( CMS) ; mechanical characteristic; retention

AR, A BRI H I e o g
FE TR 2 v | N 4 404 B — A B B A DR, A
A ATAT R AR T AR 24 i J9R T S Rk e ~F- 249 0 B, i L
ARBC A SR R R B B R R, X — 4R E
TESERT T IR 20 R SR 2 rp AR B Tz i T
SR, 7 TR 2 F e At sl A SEORE — SR AL B
i BEFE T T BAE PR R, D 50 W B 2 A
2T AE R AT Y R MR LT AE R EF AR B TE YR
8 ] T B A5 s R AR vl A ) SEORE — SR AL R 5

TEEBN 2811976 - ) 5B @G TR, 55 07 10 R TR ZEMOT 8 45K . E-mail ; enphper@ sohu. com
BIEES  HBH(1967 - ) 5B WP TR, WFE 5 1 R K SR 2 AT R T3 R . E-mail : 1shch845@ sohu. com



2017 4F 12 A

B 7R B TE Ry o TR TR 2 T PR RE RO BGEE 2l 2 27+

BESEIBOA R o BEA | S N 1] o 2 5 ) BRI
PRIFCRRITRE , e 252 M0 = O RSUE T, 4 — %Ak
BRI B3R IO A AE E M, — B T RA 25 i i
DA R E AR

R EEVE R B (CMS ) J& — R Y Sk ik 1 1) 722
PETEAY, BA AR B TE L FLAL R IR R
PR Z AR, T N T RE AU
CMS VRN RRRE T B Al R 24 7 SR, w21 4
PSS, B v — S AL BRAY 3E B NSRRI i 19 2%
SREST, T, A AL R AT b A P
FUER MM OCHRIE , ST b, ARFFE T, a7
KR ARG R BC 7 R R P I ABTE - CMS, 73
FOXP IR AR BR B R DL BT R 2 TR R B RE R
J1=EMERERY N | LU S ] BR 25 1 il 7 5 T2 g
MRS

1 RIEHEE

1.1 ##

AR (o /R 12, 5% ) (B R Eh A
40 MEHRERZS R R, Y b A T A
RN F) 3 A0 40 0 — S ABEK (TiO, ) , 449142 0. 18
pm , P01 el T A B2 B BB+ CMS, AT R
0.32, PHZdb Ty B b2 TV A BRAF
1.2 "B RRIH&

KA R T 2Rl g2t , K T2 %
SIS LA U R R e ] AR 3 Ay,
SORF R R AR A I ACLE By 0 4 OBy R 2R, I 5
AEA BIREREZS ) K S54RI 5 il B — g VR B2 1Y
W, SRR T CMS Bl s i 450 10% 1Y
IR, BN IMA SRR} Pl HE 3 S R S
BORHEBOAR A . e, FH 2 FLAS W Sk 7 2 b ik
TR S TR | 2800 PR AL T 7 5, B
TR B A AT A2 T A AR L NSO
m(HAEAE) @ m(BRERER AR AC) + m (BhEE R IR
Tz c m( ZAEARER) =68.0 1 12.5 1 14.5 : 5.0;
AL N-1 9 m (FEAEAR) @ m (BRERER AR AR) -
m(BEEER AN © m( A ARER) @ m(CMS) =
68.0 :12.5:14.5:5.0: 1.0,
1.3 HERETNR

[ A OB B 0« (i BE B 4 VHX-700FC
SR 4 R GRS SRORE T A SEORE Y A3 BN
B, FERRAYISG , BOBHRR R 1T [ AR SR 53
I UL

B DR PO 00 S T R 2 B A s
R (25 £2) C MM 35 mm, 5 60 mm, {3
B 100 mL, ZIFEVER 50 mL, 43 FE(H 0. 1 mL, ke
RS 25 mm x25 mm, B4 B R A 70 ~90 C A
LEXTR N

ALK R R L L KA BE R I W R 2 A
AR i LA A R ORI Ty rh AR R
TR A EE R R B R

46 171 255 B H HL 50 mm KA REF, I
AR T A, MR R B (25 £2)C, InER 20
mm/min,, SRR 0 2 (8 RIS 46 07, Bk
FEM 3 Ok, BOF 39 1A

Prdiom B . 2 A AR SR DTE 120 mm KA
[RI3A , #5% ASTM1708—1995 FRifE R8T pUMEES IR, 1T
Prhrsm BEI, MR B A (25 £2) °C, hi i o
10 mm/min, MEA 7 2A4K8E GIB5472.3—2005 , 4>
AR 3 W BOFHIME,

2 PR3 e i 00 - R FH % A i A T AR 24
TETABERRPE . 25 A1 L 2R R 700 mL,2 5 fiF
AR Jg 5K 2, KT FT 10 MPa, 3 IR L, X5
7R GIB5472. 9—2005 , B4 % 4 % I 5+
Kistler 6215-A1 %885 94 b UDAQ20612 R 4E &
g5, 24 fARFE N S 150 mm () C JEFR,

2 GRS

2.1 RHEHEEERTEER

YrRHEC B 58 58 5 IO R AR R = 4
TR G WL [ A SEORE — AR TE R b 1) 23 S
S URIERE S UTES W T

B 1(a) o, A — AL Bk A U7 N0 2R
AUDHR 53 B AE AR B 4F A ORI AS AL AR i ol |, 48K
R B AR B A T, TAZER 1(b) i, BT
T CMS £ N-1 3B A 8O HARZ) 19 ~23 pum 1Y
JREAARRE K, 1168 5 1) [ A SEURE — AR A B O 43
W R TEIS BRER T, D0 53l B TE S WOK v AU 4y
B 25 7E A ST kSR R AL £ 4 o) 1 Bb Ak, BGHS 43
RHEEE 1 h J5 U, N-O e 7 38801 1 8 Ak
FEURE PRI B 0 N-1 Be 5 A 218608, R
I Bg KO TR I B0, BB s Bk B AR I R
FER ORI AR A 1T [ A SEORE L il 8 ] B0 A
FE A B ) B B T CMS A2 8 T 20K
FE I AR SRR
2.2 “EMAUHKRBEXR

253 3 K I AT R 2 A v AR Ak A



©28 - B A M

546 FH 6 M

(a)N-0 W

(b)N-1 %

Bl AR — S AR AE AT RRZY fRT 3R W
47 I L

Fig. 1 Dispersion of TiO, filler in the slurry

of molded combustible cartridge cases
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Tab.1 Retention rate of TiO, filler in molded

combustible cartridge cases %
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Tab.2 Mechanical property of combustible

cartridge cases
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o /MPa  &,/%

N-0 1.10 11.92 33.2 4.4
N-1 1.14 12.99 43.9 3.6
GEIL N

2.4 MREEiERE

68 FH 285 DA 3 D 25 BIE 5 T o R 243 7 1) o B MR
FEPE R 0.20 g/em’, S5 KGR 10 MPa, 7
T mT R 24 151 70 5 TR T A IR 245 SR 40 ) DL Tl 2 1 3
KK 4,

B2 Hf Fsk s KRS, 10 MPa 5, P4 ] 44
2 TR ) e R R A R 3 30T, SRk s T B
CMS 11 N-1 IRFESRBE 2 s E] B B AR B A4

B3 o, B =p/p, , T RN AN E T, (dp/
dt)-B MIZs N T 25 A AE G %, BT rlk 2y
T8 A ZALE5 I BRI, LABCT I A A< A Lk
SR, 35 B 5 KBS MR BRS80S ik
PERRBEM RS . A ELF TR 268 N-O, N-1 3AE I R

10
t/ms

K2 AR p-r R
Fig.2  p-t curves of combustible cartridge cases

in the closed bomb
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Fig.3 dp/di-B curves of combustible cartridge

cases in the closed bomb
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Fig.4 L, -B curves of combustible cartridge

cases in the closed bomb
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Tab.3 Test results of combustible cartridge

case in the closed bomb
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(J-e™) MPa ms (MPa - ms ™)
N-O 642.8 161. 80 4.13 40.8
N-1 673.4 161.65 8.51 15.0
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