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Studying the Effect of Compound B Lifetime to Rubber Compound Properties in

a Rocket Motor
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Abstract

Insulation in a solid rocket motor is a material for inhibiting heat of burning propellant grain and
protecting rocket body tube damage. An advantageous insulation should have light weight and good elasticity.
Rubber insulation is an optimal material. It is a mixture of rubbers, fibers and additives. All raw materials are
mixed, knead, and laid on a flat sheet. This product is called “compound B”. The Compound B is transported
to the production area and then cured by vulcanization process to be a rubber insulation. Normally, compound
B has a short period of time for storing because of continuous cross link reaction of rubber chains. Finally, this
reaction leads to the useless compound B. This problem is the objective of this paper for studying the effect
of compound B lifetime to rubber compound properties used in the rocket motor that still keeps unchanged
physical properties of rubber insulation. Compound B was stored at 25 C and kept in a period of 45, 70, 123,
203 days respectively. Then rheological behavior was studied while compound B was vulcanized in MDR
machine. It was found that rheology properties were rarely changed. Slap sheet of compound rubber after
vulcanization was studied for the physical properties and erosion rate. It was found that tensile strength,
elongation and erosion rate were not changed when compared with the original.

Keywords: Insulation, Rubber Insulation, Compound B, Physical Properties
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ATl luNIsFUIE NLUUAINITBRLAI LR ALY Polymer Base Wiy 100 phr idulefilfiduduloeys
Souluneinosasin annsadualdanauntsdil finnawegly Keviar EE# 1F722 dndau 23% Andu 20
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9198 19NA AN TRveIRUIUAUAIUT B UA MY

1BLADSIINLATINITITINVUIA 300 UL, Sz8zde 180

nu. I8 mmunauaudAlidad e Tensile strength

(LLU’Jﬁlgﬂa’m) >2 MPa, A1 Elongation (LLu%ﬁlgﬁQWﬂ)
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0.8 MPa uaninauIugeiuausoudiladal Tensile

Strength li/1U& suLUasnaeny2981g 15 UT AW
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1IATFIU WAINANBULNTINUAAITIRUIUE A UAIY
Souansliien Elongation 7iliiresiUasuulainasndas
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Elongation@Break

%

o~
[}
s
2 @
o o o

ES
= 40 T &
5 &
23 1 12002
g 2 T i 100 §
@ 95 —8—quiu 2
% — 80 2
o 2 o
5 20 faann o ;
g1 . s
210 /I( e b = w0 &
S c
T 5 20 o

o
o

0 50 100 150 200 250
Time, Days

JUN 7 /1 Elongation YasauiugneiuaILiauaIngs
ARLNIRUTIoNENSAUSwIRN Ay

mmswlgﬂﬁ 8 1ilofia1sa1e1 Erosion Rate 984
auNENRuANNTouEUA UYL AN SR UT N ¥I 81
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AN NAUIE AN TANUABNSLEEANT BUN
anudeuldunniy FriunaaInnsnswansInauIuens
Auanusauiinwildutesiuanusoulanindlfssiunau
Sudu

36th



nMsUszyInMsAsetgimnssuasaanauialsemealne asi 36

Ui 19-22 nsngIau W.a. 2565 JTnUsEaIUAsTus

AME-0004

Erosion Rate

Erosion Rate, mm/sec
o
w
S

0 50 100 150 200 250
Time, Day
U7 8 A Erosion Rate @iy niuAuiou
INYABUNTIATTIBINSAUSh NG

5 dagd

5.1 gereunmadiiulilutiear 0203 Fu flaudh
mslwalndfosiunousuiy lidwanssnusenisiam
Tugens

52 guaeunmaoiulilutiaiar 0203 Su e
Tensile Strength AlndiAesfuneusudu

53 guneunmnaoniulilutisiar 0203 Su T
Elongation Tnifafunauisudu

5.4 gueeunaoniiulilutiaiar 0203 Su T
Erosion Rate Tnddesfuneususiu

6 NaRN5SUUTENA

vavauaMan vumalulad deanudseina
nsgnsRNaluy Mlvinsatuayuunauide

=1

7 1@NE1591999

[1] NASA space vehicle design criteria (Chemical
propulsion) (1976). Solid rocket motor Internal
Insulation, National aeronautics and space
administration, United State.

[2] &3 Juniinewe, Inaa afaumianl uag 1wy A3
Syllaw (2554), n1swandukuvawIuiuAuTaudnsy
UBLMBTATININAUBEAN, N1TUTLYNTVINTATOUNY
%aﬂiimLﬂ'%'mﬂal,m/iwiwﬂlm, Sm¥ansed

(3] Guillot et al., EPDM Rocket Motor Insulation.
United State Patent, Patent No. US 7,371,784 B2,
May 13, 2008

[4] wadss wage (2547). w1eviln audd wazn1slday,

Audwaluladlansuwayianuiena, funasan 1

[5] Yoy yeuviadading (2557). lanvesens, ngamne,
Suanes, fuadadt 1

[6] wadsT uage (2550). ansiilens, audwaluladlane
WAz TARUNYIA, fuviadd 2

[7] 99¥55 w¥Re wuazyIAse A589% (2550). 814
NITUIUNIHAAKAEN1IVAADY, Audialulaglanzuay
TanuwAa, Famindad 1

[8] 79030d vaslyena (2554), NanduINE1: NTEUIUNT
nanwazmalulad, dunaunsmuatvayunisie,
fuvindadi 2

[9] gordunaladn, walulagnisnaneisnou
W17, LATINITH MU AAINNTTUYIIADUNIIA
ilensziuyarnani el il oatuayugnavnssy
BrusuR Lazias sl ounne VIEHIEERE
http://rubber.oie.go.th/box/Article/25239/\nalulad
NTHANEIIABUNIIA. pdf (iuﬁﬁuﬁ'wﬁay‘a 8 uNTIAY
2564)

[10] Inena aAqumsian, gdvte wiandne (2564).08704
nsdudulowazasnuasnd fneaudivesauiuiu
AUTDUBTALIIABUNIALUNDADS TN, N15UTEYY
FNIVINUIAINTTUYAAINNNT, TN IRFVA



