Trans. Korean Soc. Mech. Eng. A, Vol. 40, No. 12, pp. 1021~1026, 2016 1021

<stsE=E> DOI http://dx.doi.org/10.3795/KSME-A.2016.40.12.1021 ISSN 1226-4873(Print)
2288-5226(Online)

CIXE stetetdd & gEMud8 24 E oSt AAZE

Crack Resistance Behavior Using Digital Image Correlation and Crack Tip
Opening Angle on Particulate Reinforced Composite

Seong Hyeon Na', Jeong Won Lee” and Jae Hoon Kim"™"
* Dept. of Mechanical Engineering, Chungnam Nat’l Univ.

(Received May 13, 2016 ; Revised September 20, 2016 ; Accepted October 10, 2016)

Key Words: Digital Image Correlation(t] A& 333 Crack Tip Opening Angle(vf @4 TE 7%,

Particulate Reinforced Composite($ A3} %E A &), Wedge Splitting Test(#] 7] =< A1 )
X8 & A5 A4S 7HX HTPB Y4As HAES A diste] M7 &A1 2 g
gddPdA e s ol 8sle] Hulsgt dntd o H4EA RN AIAGEH A EE gy AYds 4
Aotz f8l AR, FAHoR dAs GE 7T ygAE A EHS A dEAGEHAEE
EE3H7] f8te] AT EH S 2 AN dolE FA5] HdEl AFEH AT 2 AT AY A3
oA A} HtAlge dA dEAGER A EE FExV] AW ¢ A @E Y. dA 744
AGEHZEE 50CAA —40CE 259 Had wet F7istt olgfsh A dEAddd s ¢
A7) B3 s wgst gepnEE ARSE ¢ )

Abstract: In this study, crack resistance is evaluated by the crack tip opening angle (CTOA) using a wedge
splitting test (WST) on a viscoelastic particulate reinforced composite based on an HTPB binder. Generally,
CTOA, as a function of crack extension, is used in order to determinate fracture resistance and has a steady
state relative angle. Digital image correlation (DIC) is used to measure the crack tip opening displacement
(CTOD) and crack extension for the critical crack tip opening angle (CTOAc). In these results, the CTOAc
value of a particulate reinforced composite tends to approach a constant angle after a small amount of crack
extension. The CTOAc value increases with decreasing temperature, from 50°C to -40°C. These CTOAc values
may be used to measure fracture mechanics parameters for particulate reinforced composite.
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Fig. 3 Determination of CTOD
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