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ABSTRACT

In this study, it is evaluated for fracture toughness to analyze crack resistance properties of
particulate reinforced composite propellant. Fracture toughness test using WST specimen is
conducted by temperature conditions from 50T to -607C. Evaluation method for fracture
toughness calculated using an equation suggested by ASTM E399 with linear elastic fracture
mechanics. From these result, splitting loads and stress intensity factors of propellant increase
according to decrease of test temperature. Also, the strain fields of specimen surface using digital
image correlation increase as temperature decreased from 50C to -407C, but it sharply decreases

at - 60C because of brittle behavior.
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‘FAANE FE5AE, dsA 2 122 249 TG ol T FIAS FHAAA
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goltt. FA= HT A o9 EokelAM b S &3 Ath B 7 AP ZAHNA HEE
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Az g, A dFS AdseE T T olgstol 7kl 8tet it
At FA = AR S0 meEbA gdd e
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Beuks ol €3 wWsh, s Al 543 iE 2. O|2A HiH
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Fig. 1 Schematics of reference and deformed subsets.
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Fig. 2 Specimen of wedge splitting test.
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Fig. 3 Speckle patterns of reference and deformed
subsets.

GOMA}F2] ARAMIS softwareE ©]-§3o] MY
EZSE 7MAEE AT A8 =& 50T, 20T,
-40C 2 -60T, AF &
mm/min®. 2 APt &
QF B &7loA EH3

¢

B
bt
fr
off
e
QL
X
a1
<)

Fig. 45 ©43 &% Wale] mE Fx4)9
TEAAZeld e BIeFS Vel Aot
7N2ES #E Zol@eollAd x7] Zol(a)Es W
TEAAD0)(ra)0)2L, AEZZL BEI&FS Y
Ut #@xxddels g 3 mm7tA] DIC
£ o]g3le] ZHEHUY. o5 ARy TI
o] WAy AAA FRA stEiAE EE3}
Z& 50ColA -60C7HA &7t WHZFE
FA43A 71t ok oy e dAFe F3A
o 2=Vt WHZSFE A=7F FUsk] WE
olty. 53] -60CeolA dEATY 3152 =7
of 43 Frtet HdjetEel =g & w# &
of MAIHHA w2A FAA3H7] W& HA
g FEIH Aol SAHsEH oERo] UM
}.

Fig. 55 Thrst exolx FAle #AAY

2 ¥4
S HI B olgdtel T FLAAY

rlo
e
(o)
=2
2 L
= o
i
PO i
o x
oX o
=
w
Sl

o)l

o,
S

o N,
2 ¥ X

>~
R

o
o ro = Jn
o
(9 oo M orlr X K

bl ox
o
ox

1600

50mm/min jJ

L —y—50%

—u—207%C

\‘ —e—-40T

A . —A—-60C
\

1400 |

1200 |

1000 | -

800 |- e o

600 - -

Splitting Load (N}

400 |- .

200

- ] - i
| y—Y-WY—Y——V—¥

e ) 1
0 1 2 3 4

Aa=a-a (mm)
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Fig. 6 Crack propagation rates for loading time history.

20 30 40
Time (sec)

50

-

o A AAZ AJZko] AvpAA wAF
7hok Fadte @Re Holw HA SUhskal
thooleglgt A FAAVE e AFEe vE
He AsZA  EAY(blunting)?d  AFZY

s

Aa
Temp.

50T

20T

-60T

29.43 N 61 02N 14209 N 151.25 N

122 97 N 202 01 N 199 45 N 193.57 N

Crack initiation 1 mm

1466.52 N 1190.51 N

2 mm 3 mm ex
[%]

5

&

3

2

1

i

-1

-2

-3

-4

-5

1162.70 N 1052.58 N

Fig. 7 Normal strain fields of digital image correlation for particulate reinforced composites.
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