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Evaluation of dynamic fracture characteristics for
advanced glass ceramics using strain gage method

Nam-Su Rho* - Jae-Hoon Kim* - Young-Shin Lee* - Duck Hoi Kim* - Soon-II Moon**

ABSTRACT

The objectives of this study are to evaluate the dynamic fracture toughness of advance glass
ceramics(MACOR glass-filled ceramic, Corning Glass Works) for dome port cover of the ramjet.
Static and dynamic fracture toughness tests are performed using strain gage method in the

variation of notch radii.
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Fig. 1 Definition of coordinate systems O, and Py

55

R

g5 E=8.35

Fig. 2 Shape and dimensions of the 3PB specimen
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Fig. 3 Influences of p on K for static fracture toughness

Table 1. Comparisions of static stress intensity factor
for 3PB and CT specimens

3PB CT
p Pmax KI p Pmax K{
{mm) | (N) | { MPaV m) {(mm) | (N) | ( MPaV m)

0.20 {24.24 033 0.24 | 69.92 0.34
0.25 121,14 0.31 0.25 | 71.51 0.35
0.25 | 24.72 0.35 0.25 | 65.04 0.33
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FIQ. 4 Influences of p on Kis - stran/Kis- asmu fOr static
fracture toughness results of glass ceramic
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Fig. 5 Kis_ asrar and Kis— siram for static tests
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Fig. 6 Km— 1srar and Kip_ siemfor dynamic tests
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Fig. 7 Kis— strem and Kip_ st for 3PB tests

a3 B

1) AA FAQAYHANA =2 g3l oF 0.5mm
oletrt B A% AW Aol 2ASA F =
A YL o188 HAAY Wrhe HES
Aoz eyt

2) 2EHAANAY 9 34 HIAY dt
£ ASTMAO Hls) 498 27 BA8Re
o, ASTM 3 W8S 23] 98 Anel
ol BB

3) SATNAAY e AARANYRG F1 Ao
T zhe Ao 2 vhepytdt.

4) A7 FHAA Ke-se 0.334PaV m ©]1L, FH
B AA Keope 0.22MPay mE B7HE QT

7|

ot

2 dA7e FAFLATLY F1xATE AL
o A7 Azte) GR YU

S

o
o

1. ASTM, 1997, Metals Test Methods and
Analytical Procedures.

2.J. W. Daly and R. J. Sanford, 1987,
“Strain-Gage Methods for Measuring the
Opening Mode Stress Intensity Factor, K/,
Experimental Mechanics, Vol. 27, No. 4,
pp. 381~388.

3. P. R. Streenivasan, A. Moitra, S. K. Ray
and S. L. Mannan, 1996,
Fracture Toughness Properties of a
9Cr-1Mo Weld from Instrumented Impact
and Drop Weight Tests” , International
Journal of Pressure Vessel and Piping,
Vol. 69, No. 2, pp. 149~159.

“Dynamic

- 115 =



