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A study on the adhesion of HTPB liner and PCP propellant

Myung-Pyo Hong - Tae-Seok Seo - Yoo-Jin Yim

ABSTRACT

The study of compatible liner with ADP-505 propellant based PCP was performed. HTPB/DDI was
chosen as a binder of liner in order to prohibit migration of nitroester plasticizer from propellant. The
possible formulations for liner were screened by peel test of EPDM insulation/liner, propellant/liner and
insulation/liner/propellant. Also, the adhesion tests including tension and shear were conducted.

The adhesion of liner and propellant turned out to be very good. The peel value was shown 1.5~1.8
daN/cm, tensile force was 5.5~6.0bar and shear force was 4.2~5.0bar. In the samples of
insulation/liner/propellant, they also have shown good adhesion properties. The peel, tensile and shear

strength were 1.8 daN/cm, 5.0~6.0bar and 4.5 ~5.0bar, respectively.
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Fig. 1 Schematic diagram of transport phenomena
for materials at the bond region.
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Table 1. The recipe of the liner(NCO/OH=1.1)

Raw Material Wt Ratio
HTPB 36.0
DOA 10.0

AO 2246 0.2
HX-868 5.0
Silica(00 Smoke) 40.0

Carbon black 0.1

DDI 8.74
10% FeAA Soln 0.03
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Fig. 3 The effect of barrier coats on the peel value
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Table 2. The recipe of the liner (NCO/OH=R)

Raw Wt.Ratio| Wt.Ratio| Wt.Ratio| Wt.Ratio
Material | (R=1.1) | (R=1.3) | (R=1.1) | (R=1.3)

HTPB/DDI | 59.7 56.7 54.7 51.7

DOA 0 0 5 5

AO 2246 0.2 0.2 0.2 0.2

HX-868 0 3 0 3
S;i:flig)o 400 | 400 | 400 | 400
Cbalf:z(l’(n 0.1 0.1 0.1 0.1

TP]?Q/)II;SA 04 | 04 | 04 | 04

Table 3. The Peel value of the liner & propellant
(Unit : daN/cm)

HX-868 | HX-868 | HX-868 || HX-868 |HX-868
content | (0 %) (0 %) B% | 3%

NCO/OH|| R=1.1 R=1.3 R=1.1 | R=13

DOA

L. 1. . .
© %) 60 60 1.02 L.11
DOA

1.50 1.21 . L.
G %) 0.96 07

Table 39] ZAF}oA] Ho] HX-868¢] §eko]
0%9 3%2 7492 X NCO/OH Zwu|7} 1.1
ol£ 13o]l& 7tAAe] F&Fo] 0%0]E 5%°|E
5 HX-868¢] dFo] 0% Q1 A9+ 1516
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Table 5. The recipe of liner for

ADP-505

propellant and the result of mech.
properties & adhesion value

Raw Material Wt Ratio | Wt Ratio
HTPB/DDI(NCO/OH=1.3) 54.7 64.8
DOA 5 5
A02246 0.2 0.2
Carbon black 0.1 30
00 Smoke 40 0
10% FeAA soln 0.03 0.03
Mech. property
Sm (Kgf/cm?2) 16.4 27.3
em (%) 376 482
E100(Kg/cm2) 7.4 6.9
E200(Kg/cm2) 11.8 11.8
Hs 35 34
Adhesion force
Peel(daN/cm) 1.43 1.81
L/P Tensile(Bar) 5.8 5.9
Shear(Bar) 4.2 5.0
Pecl(daN/cm) 1.87 1.81
INS/L/P Tensile(Bar) 5.0 5.1
Shear(Bar) 4.4 4.6
B PCP FZAl¢t HIPBAQ aoliiet

PEG(Polyethylene glycol)#| §1

o dols HHY"e

PCP 2z A9} HTPBH 2l
Qltl. PEGA 2]
HRIEi e ZE|dH2A19 gl ol
Bl HEltdAY $-aghoth

AGstHFol FHatol #sbE7
o] EAzE Qlgo] AdiA 83 A
ojokahit S PEGH w5
AMe ol Adhs Zidistrlzr oy
PEG ulQltie] ¢-d& 1§53 ol g
2EAA Y A S g ¢ o5

4% $4¥E Holm

2Fol1i ]

A A=

Z 21742+ HTPBA
Hwsle 2 o 2
A zhg o]
F1 A

Aol A
Az
o)
4391 HTPB A}olo]

W FRA Y gtelelx fEHE 259

=7b A7) mel 2 %P Adatile o

@A

e fle

g} o] ¥rell= PEGAIQl F7A9} HTPBA &}t
ol el HAH oy FHARL 1R
7baA geFol Fejm e 3~4u] o]27] mFo

2o wuhste] PCP ZFAY A9E PEGH
e FHol A em14* Fol we olxH
T§e ARFHEE HIPBA olus) $uga

B39 29 JlRd 1F 749 £42 4 ¥
Z7t SUEER HAo] T, £ F3A)
el meluA 7haA)e] ‘%E’c‘: 299 1.54]
2 F7) wjEo.2 PEGAIQ FAA|d ¥t #H
ol 1 -3 Ao ?J_r%%q.

4. 4B

ADP-505%1 PCP3Z1#]¢} HTPB gho]uie] A
3 Q7 Az FaAste B, Aoy
grold/F A ske] HAY 2R 45 Hom
HHEHH, A% A7 dEL g5 2ok

1. gtol] #3iA| el DDIV} Ql&doldoz A
T olFFor wu|gtel AF ol ol T
‘E}Z%E]Xﬂﬂ HP‘:*] g 3lm, REZ} 3j9H ] A
2A 94 4eE Y Ao
2. 2o e %kif& 33E 9= RE ¥
HoQledold Aol goly FArE vE
S A HEF skA Esim, golydA
NCO/OH?| Z&H|Z 1308 Ak A8, ¢
Fdold o & FE3] ARAH Foh
ol A% dedold/eteld HFAHLS 69
daN/cm9l L s Holx gt

F3A % gol A oM HEY =
RJZHOJ HX-8682] H7lol|l 232 HFd &3t
3, 7taAY dg Ziad wmExde FEgo
57}‘8}\4 FEdsgtel 2 W3E B £ i

SAARE delg), R EY] & HFAHe A
ol #AA °—L9l°4 FrEBde] Ayl ozt
F7het A FAA S} gholuzie HEY e wh
g]&o] 1.5-1.8 daNjem, 142 o] 5.5-6.0bar, A



70 =20g - NEAN

. 0O

(=]
AR

ro
H
i
g
O
ok
Yot
>

@&o] 42-50bar2 473 Wo|th wFIIAR
Aol Ad/gold/FRAY Hagx Hely
o] 1.8daNfem, <¢1F8o] 50-60bar, g o]
4.5-50bar FF 02 2% Ho|t}h o] HAH
o] 43 o]f= PCP Z7A el ol2¥ 1
E7 gold WY F4 289 71UEH F34
el 7t2A s A7) g Fo|th

=il

3]

=

1. J.W. Sinclair,etal., Propellant-case interface
technology program II,
chemical-mechanical P/L/I properties,
CPIA Pub., JANNAF Propulsion, 1993.

2. Alain Davenas "Solid Rocket Propulsion
Technology" Pergamon Press, p.555-557,

1993.

3. AJ. Kinloch "Adhesion and Adhesives

Science and Technology" Champman &

10.

11.

Hall, London, Chap.3, 1984.

. A.E. Oberth, "Principles of Solid Propellant

Development", p.8-9, 1987.

. “Solid Propellant Mechanicai Behavior

Manual" CPIA Pub. No.,21, section 4.7.5-1,
Nov. 1974.

. Alain Davenas "Solid Rocket Propulsion

Technology" Pergamon Press, p.555-557,
1993.

. AE. Oberth, "Principles of Solid Propellant

Development", p.8-4, 1987.

. CHEMLOK Catalogue, LORD Elastomer

Products 10/91, 1991.

. C. Hepburn "Polyurethane Elastomers”,

Applied Sci. Pub., London, p15, 1982.
AE. Oberth, " Principles of Solid
Propellant Development", p.8-12, 1987.
FEA, AR7, WY, 5
Z2A/ehold A AY A7
TEDC-421-010188, 2001.2.15



