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Abstract— Liquid carboxyl terminated polybutadiene (CTPB) was aged at various temperature and analized for
the physicochemical properties. The CTPB properties were degraded with the aging time and temperature. CTPB ther-
mal degradation was observed due to the decomposition of carboxyl functional group situated at the end of butadiene
chain. The activation energy for carboxyl group decreasing rate from Arrhenius plot was found to be 19.5kcal/mole.
Solid composite propellants were manufactured with aged CTPB and mechanical properties and gel contents were
tested. The mechanical properties of propellants decreased with the degree of CTPB aging condition, because the reac-
tivity of aged CTPB was reduced.

LM 2 o ez Eyslel Bl UFY Bl
: -3]
FE wal FAAE B2 2UAE olfde] AF E@Y wAl 2 A 4de 2l
A4 A AR FE F) Sl AHgslE dER Azt A A 2ddolA 2 FeAo] FzEn
A Felois Asklel whgol ofg shalclel ABAlZ o, aald, 2AAS AAE 4Ee shlde F
ol Fold olet, cl7lel shadl, dicrdAl % ASE Q) selEea} Asa FFol 24 Esm oY,

183



184 #34 - 7

5. el FAlAlel WAl s zejEeivio] oe} ¥
s=lodet(6, 7).

CTPB FAAl= 19599 v]% Thiokol Chemical
Co.ollA] 7Hksled 250l o] Aoz Bl 3] FAA o
dlslo] $-3t Z|AIE AAS Zha glown] gl g
H(=60~70C)ollA] ARRe] 75 AH¢ AUz gl
(3],

2 Aol CTPB Y dAxsjol ofd 4w
% 233 F, o] :3tg CTPB 5 AHE3dto] 3314
| 2319 W R4 Z)AF Ao v)xe dTe

Lo

AA .

k-

tu Sk

2l
T

2. 4

¥ oioll4 A8 CTPB A&+ B.F. Goodrich
3Aboll Al FF3HE Hycar 2000X165% A-23+9d
CTPB x3h= 20C, 35C, 50C % 70C 25 3}oll4]
509, 100%, 150 7bHo2 A4d ¥ 1 E4& #
A5,

2-1. CTPB E4E4
w7 CTPB whgAlol A54ql 8 + A=y
!

st 24, ¥R GPC(Waters Co.,
200) 5 ZA3d ), Z22. Brookfield %A
RVT &% o] &3lledl, 548 2752 4%Folal
©om] Shear Rate & 1.4sec™' 22 25ColA+ 48319}
o},

Ax

2-2. FXIA| H=

53tz E4o] wizlsl CTPB 9 73418l Glycerol
Epoxide(EPON 812)% 1: 19 wlaku]g 849%9] 1
A FAAA FAAE Az}, 249 E3h
&k 1 gallondl FAEL7|Z 60CHA 4HA A}
7129 A4 AAs] Hste] AgAdelol A Fa=g)
of, B wlubgAtele] FAAE 397 $5ked
60°C g-27ollA 747 Bustgc),

23, 22 S4AY
zxAlel HhT SHARL AAH 4, A ges)

1 =X}
HgulE ARG, AA A4S SHE] Hsed
FAA| AJHS Fig, 19 22 2okst 2712 9k ol

24187 (INSTRON 1122)5 ©]€3led 50 mm/sec

ol

slatmst M2TH X235 1989 4H

Ag - dFA

75
25
l l |
R.12.5 125
R.8 4~ 1

7 CTPB ¢ Shshils
Aokl A wre SHedch, A @
Pl sislel 24049 A%¢ 1X1xX1mm 27]
el 15% 59 olEelLAE 8alo] 2
I Gwholl 5297k FrhFoleh, ole
Sul7h Heol ol2A 3 Ashigol
E 4%o] gl o2 falsio} e
S92 pels 9@ F, A HueAe

AAB7] #ste] 50C AF 7ol 24417 2 s}

TN
X
It 5
o 5
N
b
ot
oX,
fn
2
£
rlu

bt

w4
+ -i—‘ O‘

o
o
Y
>
N

{8

bt o

r
o
3

N
3
>
i
=
N

oo el
. [o3

ol

o

X

o
N ot

BEAEE sl7) Heted FAAE Hel 3em, FA
1lmm Z &3 A& %, Xylene &ulol] 547k A
A1A By defell A solwt Held: Aet, &
(VR)& fdAlgel Aelzt Lo]ln 3§ F Foit Ao
7k 19w VR= (/)22 Akl A%k g
£ o] &3] el Al (1)l 2lsted Al 7l A
= (Relative Number of Crosslinking Bond, RNB
No. )% Al4abslodet9],

RNB No.=VR™*"* x (Gel %) (1)

4l (1)< Flory[9]9] & °|&% 883 Branch
Pointoll41e] At 7w APYsE Jehls Aot
(10, 11].

3. Z3 o nE

3-1. cTPB 2| 4

CTPB & 7t284]7] &2 Fig, 291 Zoj =3t &
=7b w3 7izbel AF 2A Faske o= el
o}, o]2idt FtERA719 i B3 4lEtE al
3kl -COOH 7} CO, 71# 2 23l =] 7] wifolw}[12].

dole] ExollA] Abell utE FH2 54|78 HigE
(K)= g2l A (2)2h Ze] AHoj=ict,



Carboxyl Terminated Polybutadiened} :=3}7} &

o
w
>

COOH, eq/kg

) I

(079 1) S T T P TR Y
0 25 50 75 100 125 150 175
Aging Time, day

Fig. 2. Effect of aging time and temp. on the car-
boxyl index in CTPB.
(@) 20°C: (a) 35°C; (m) 50°C; (@) 70°C
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Fig. 3. Temp. dependence of the -COOH decreas-
ing rate in CTPB.
(#)20°C; (a) 35°C; (m) 50°C; (@) 70°C
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Fig. 7. Effect of CTPB aging time and temp. on
the strain at rupture in propellant.
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NOMENCLATURE
K : carboxyl group decreasing rate(eq/kg/day)
! : extended length in sample after swelling (mm)
[, : original sample length (mm)

Mn : number-average molecular weight (g/g-mole)
Mw : weight-average molecular weight (g/g-mole)

P
P,

RNB No. :

t
b

VR :

10.

I1.

12.

13.

. carboxyl group content in CTPB (eq/kg)

. initial carboxyl group content in CTPB (eq/kg)
relative number of crosslinking bond(-)

: time (day)

: initial time (day)

swelling ratio in volume(-)
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