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A STUDY ON EFFECT OF BINDER SYSTEM ON
MECHANICAL PROPERTIES OF XLDB PROPELLANT

Li Xuli Gan Xiaoxian Su yanling Shao Chongbin

(Xi'an Modern Chemestry Research Inst. ,Xi'an,710065)

Abstract: The mechanical properties of XLDB propellant with respective polydiglycal adipate
(PDGA)and polyoxytetrametylene-co-oxyethylene (PTE)as binders are synthesized compared with
each other. The effects of both binders and curing agent structure on the mechanical properties of the
propellant are studied. With the application, the characteristic parameters of PET and curing agent

N100 are preliminary determined. Therefore, good mechanical properties of XLLDB propellant are

obtained.
Subject terms: High energy propellant,Crosslinking double base propellant, Propellant binder,

Propellant curing agent,Mechanical performance
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Table 1 The comparison date of different types of binder on
the mechanical properties of XLDB propellant

Mechanical properties
No Types of binder R

om/MPa(50°C) Om/(%)(—40°C)

1 PDGA/N100 1.3 0. 33 10.0

2 PTE/N100 1.3 0. 49 41.2

3 PTE/TDI 1.3 0.28 41.8

4 PTE/HDI 1.3 0.27 29.1
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Table 2 The effect of M. and Mw/M, of PTE binder on the
mechanical properties of XLDB propellant

Mechanical properties
No Ma Mw/Mmn
am/MPa(50°C) em/(%)(—40°C)
1 2000 / 0. 46 39.8
2 2450 3.8 0. 46 36.0
3 3000 / 0.50 35.7
4 3400 / 0.59 45.0
5 2500 3.49 0. 50 43. 6
6 2500 2.90 0. 60 45. 0
7 2500 2.75 0.75 36.8
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Table 3 The affect of differential composition PTE binder
on the mechanical propeties of XLDB propellant

Differential composition of PTE
Mechenical properties
No [(CH2)0]x[(CH», O]y
X Y on/MPa(50°) em/ (%) (—40°)
1 2. 56 1 0. 55 7.66
2 2.27 1 0.57 10. 30
3 1.56 1 0. 67 36.8
4 1. 39 1 0.58 8. 74
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Table 4 The affect of functionality of PTE binder
on the mechanical propeties of XLDB propellant

Mechanical properties
No Average functionality
6m/MPa(50°) Em/,(% )(—40°%)
1 1. 60 0. 39 40. 6
2 1.75 0.49 ' “41.2
3 1. 80 0.63 34.2

S8 LATRER, TUMHRE R IEEHN PTE S A ESEOETLE R :

¥4 FB M) :2500~3500, 5 F B34 (Mw/M.,.) : 2. 75,

BN HEX/Y):1.39~1.56/1, FHEREE (F)>1. 80,
3.3 N100 WY 457X} XLDB #idt H H ¥R ¥ W
) N10o Bk R ZHESEBMBRAHIB. EBRESEERESYRERXKRIM , X 5HRER

RIEMEHAERIFIYMABTE. EREEZRD N100 =2 7E B A H38 5 BF f fn A =i

R#—Fgb %S ERRERANT., TRERRY, E5 PTE.PEG EFHEWHBA K &
7k ZRE W] B #2503 XLDB HE#E M a9 /#1688 . I N100 85 PTE A HEREIE B MRS & 7l &
4, 8 A& WAL T AR AR N100, T B 1 HESE R 1w X R (AR
5), ' _

Table 5 The affect of component distribution of N100 on
the mechanical propeties of XLDB propeliant

No Trimer% | Tetramer% | Pentamer% Viscasity Funtionality 50° Cstress | —40°C Strain

(Pa. s) (MPa) (%)
1 11. 49 9. 47 72.1 36.7 3.56 0. 37 33?0
2 25.8 16. 0 53.2 23.3 3.75 0.48 38.0
3 31.1 18.3 46.5 7.8 3. 69 0.43 43. 6
4 48. 8 18. 05 29.1 2.0 3.2 0. 40 50.1
5 51.95 18. 85 22.5 0.8 3.04 0. 36 52.6
6 + 61. 80 17. 54 14.3 0.3 3. 06 0. 35 49.6

MR 5 AT LA i, N100 M5 BERE o = SRR 0 43 3 25 T T R, il T 588 A 494 O T 286 o s B
MEL10M. E—ERENTFYFRESEARGIILFEERXA . BRARKESEEY



102 o #H AR 1997 4

53. 2Bt , FHERERE R T TR, XREEES# NCO EH L HRERE. NNAKEL
A HEAE R UL E B B V29 68 T m i 4R e K IR R A R B B RE A R T P RE. Rl
LR PRI, N100 K5 L 24Pa. s JE AN 2 BEBOR L 25 B I 8 KRG I X . BUETRS VR BE
BEMABRXR BB EN NI FELENBSRNETREBEAN . FHEREFE) 3. 65
~3.70; F¥HFR(M.):700~800; AREESE<S0Y%;: =BEEE.25%~30%.

4 WP

(72 S iE BR BE 1 28 77 69 [t #2870 b , PTE X5 & A9 S AR A F PDEA 5 &7, R A
B S AFIES A PTE/N100 BN & 4k & , o] 8 [ 4K = B8 XLDB #7122 ¥Rk 2 +
50°C PUHLFRBEN 0. 75MPa, —40°C JEMHFTIAE] 35,

@)ET AT E T R SRR SIS BOR K & 70 A B LA B A
BRI B 4 )5 LA A KR ST B e 2 R AR A AR SR , s TS 07 B R Y
PTE/N100 #71E 2 %0, X 8 X %M & F R #E R A » 38 & XLDB 2 # BF K FRAE
BROLEHIE.

£ ¥ X MW

1 Robinson A E Jr. Crosslinked double base propellant binders. U.S. P 4,234,364,1980. 11

2 Chi Minshing. Polyfunctional isocyanate prosslinking agents for propellant binders. U. S. P 4,670, 068,
1987.6

| WIN/NIE AU Y & )N
Bkl T4

PSR E R AR EN B ER SIS BN EEFR, A RRILK RS R % it
REMALTFHRHPBEo LR, UASHINEHESHER RSN AR CERB IR HE
ER S, X AT A5 U651 KA lk 2 5] 9 a5 1S 3 64 48 3% 38 /5 4k %) S BF 1 00 B
Ax. |

LA 3w E R S HLH R PERE AR, B E R A B RE R X SR H R R RIS . E
W 1 W R R S MUY TE R R RR N P . SR RTE 08 o FE R B HLIR AR BT B T 2
FEREESH. AN HE FEADREA) iGE AT 22 S sk Rk i E &3
igit.

D463 G 85 S RIA BT BT R T 90 SRR S, UGBTI KL T U AR %K. UEaF)E
FERXFHSHEIM KN BIHEEA N . WER SR RTS8 R B 5 B 2848 4t
HLGEFIRME E RNV TR, — B M=2, BrIE/RA T2 B E RSN FE
ZERW I REEHEREHLERREBEHFR.

EE®



