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Impact Sensitivity of HTPE & HTPB Propellants
using Friability Test

Changkee Kim*' - Jichang Yoo* - Byoungsun Min*

ABSTRACT

Hydroxyl terminated polyether(HTPE) propellants have been developed recently as possible
replacements for HTPB/AP propellants currently used in a number of tactical rocker motor. As
analyzing friability of HTPE and HIPB propellants in this study, the following results could be
derived. The friability of the tested propellants depended on its binder contents, mechanical property,

and burning rate. It was decreased as burning rate was lowered and toughness was increased.
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Key Words: Hydroxyl Terminated Polyether(HTPE), Hydroxyl Terminated Polybutadiene(HTPB),
Friability(3}314d), Toughness({1“d), Burning Rate(314:4 %)
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Table 1. Characteristics of Test Propellants

No Rb? om” emt Propellant
© (mo/s) (bar) (%) System
1 12.3 10.6 48 HTPE/AP
2 9.8 9.3 63 HTPE/AP/AN
3 12.1 9.0 46 HTPB/AP/Al
4 7.1 9.4 46 HTPB/AP/Al
5 13.3 18.0 20 HTPB/AP/Al
6 12.7 8.8 40 HTPB/AP
7 22.0 8.7 32 HTPB/AP
8 24.7 8.6 38 HTPB/AP
9 22.0 9.5 44 HTPB/AP
a. strand burning rate at 6.9 MPa
b: maximum tensile stress
¢ strain at maximum tensile stress
S R A% SEE HS 2715 2
ol ZAoA FPoz wkgo] FiFEE D
(deflagration to detonation transition) & WFTS_’-:

HolA #Ad1].
HTPE 373 Al= Hercules and Alliant
Techsystems IRAD w22 HE= /JEH AN
u e AFSZ Evolved Sea Sparrowdl]
2E&H EEZL /iEEAT HTPE A< 5¢
A FL 1090A AAEY =2H
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Table 2o vrehtl Sl& wheh o] F1A|o|
)3t friability A13-2 UN Test Series 79 “7(c)
(i) <k “7(d)Gi)" 2 TP = o [5]. &S =
Q1 Susan A3} EIDS bullet impact A8 ©F
9 Aldolar F&AGR7F AdH ook dh=H H]

Table 2. Substance Test Items of UN test series 7[5]

Test Test Failure
No Name Country Criteria Remark
EIDS Germany Detonation of
@) CAP /US any Sample Shock
EIDS Detonation at Shock
7(b) GAP US Gap of 70 mm (Confinement)
P >27 kPa . .
7(<.(;) Susan UsS @ v = 333 ng? VIGIOCIty
1 m/s mpact
7c) dP/dt >15
Gi) Friability France MPa/ms for v
= 150m/s
7(d) ]ggl)legt Us EXD10S1(.JH Impact &
1) Impact /Detonation  Penetration
7(d) dP/dt >15
(i) Friability France MPa/ms for v
= 150 m/s
EIDS Detonation,
7(e) External UN Fragment External Fire
Fire Throw >15 m
7 %E)Iv? Us Detonation, - Thermal
Cook-off > 3 Fragment Environment
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of w3l ZHPo=m HolEx IZ&
(deflagration)©] Y} A4 (burning) R3]
5 B 5]

E AF2 A%l 18 mm, FA 9 g ¢l 9
P AEE F7 20 mme] ZE T @& 14
150, 160 m/sellA 7+ 33] FEAIZ] & WHF

£ A3, olF BFF %] 075 mm
S A8eF 05 g7 hot wireM 100)2 T4 €
s} W& ARg3te] A H o] 108 ccoli AT
HHsls =AT 4 = closed bomboA A4
At ol AZdE 4wzt AREZRH
dP/dtE Al4tetal Higks F3eh6]. UN Test
Series 7°A I3 AP FH7]|F(Pass/Fail
criteria) 2 FEEE 150 m/sol A ALAIE A
Ql dp/dte] Hdigkel Hgko] 15 MPa/ms ©]
stold AlPEAe EIDSO) 5#4g Bd=z 74
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Fig. 1 Theoretical specific impulse of HTPE and
HTPB solid propellants
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Fig. 2 Broken shape of 2 & 4 propellant according to
impact velocities (upper: No.2, lower: No.4):
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