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Fracture Behavior of Plate Shape Ceramic using
Compressive Shock Wave

Kwontae Hwang* - Jaehoon Kim* - Youngshin Lee* - Jongho Park®* - Keehyuck Song**
Soojin Yoon***

ABSTRACT

Fracture characteristics of plate shape using shock tube for glass filled ceramics was carried out.
Glass filled ceramics have been considered as a promising candidate material for the dome port cover
of air breathing engine. This part of the air breathing engine has an important role separating solid
and liquid fuel, and needs the frangible characteristics that the fracture of a part should not affect the
internal components of combustion. The objectives of this study are to evaluate the fracture pressures
for various thicknesses and diameters of shock impact area. Also fracture phenomena of separated
membrane using a shock tube are observed. The experimental apparatus of shock tube consists of a
driver, a driven section and a dump tank. The used material is glass filled ceramic made from
Corning company. Specimens are used 3, 4.5 and 6mm thickness. Also diameters of shock wave area
are chosen 70, 60 and 50 mm. It is expected that the results obtained from this study can be used in
the basic data for the dome port cover design of an air breathing engine.

Key Words: Dome port cover(F3XEAH), Glass filled ceramic(2] %X A2H4]), Shock tube(s 2433,
Plate shape(¥ 3 7J), Fracture pressure(3}3 %), Fracture behavior(3} 3 A-5)
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Fig. 1 Schematic diagram of shock tube
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Table 1. Chemical compositions of glass filled ceramics

Compositions Approximate weight (%)
Silicon, SiO, 46
Magnesium, MgO 17
Aluminum, Al,O; 16
Potassium, KO 10
Boron, B,O; 7
Fluorine, F 4

Table 2. Mechanical properties of glass filled ceramics

Mechanical property Value
Density, (g/cc) 2.52
Young's modulus at 25°C, (GPa) 67.7
Poison’s ratio 0.27
Compressive strength, (MPa) 341.7
Hardness of Rockwell, (Hra) 474
Fracture toughness, (MPavm) 1.7
7 L)

Fig. 2 Configuration and dimension of specimen
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Fig. 3 Experimental apparatus of shock tunnel
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Table 3 Result of pressures P4, P> and Ps

mm) 70 60 50

t(m
Pressure

30| 45|60 |30 |45|30 |45

(bar)

P, 9 |16 |27 |10 | 30 | 20 | 45
P, (Theory)|2.75|3.454.20|2.87]4.363.76 | 5.01
P, (Exp) | 28 |39 |43[32]48]|40]51
Ps (Theory)|6.53]9.65 [13.30|7.0514.13]11.10|17.64
Ps (Exp.) | 54 | 85 |105] 63 [10.9] 9.5 [13.0

Pressure (bar)

Pressure, P, (bar)
8 % 8 8 &8 &
A A
/ / red
[ J > T
Pressure (b

P, Pressure (bar)

Fig. 4 Pressures P, and Ps for
pressures Py

Fig. 5 Fracture pressures P4 for
various diameters and thickness

Diameter, d (mm) t/id

Fig. 6 Fracture Pressures for
dimensionless t/d

— 105 —



Fractured

shapes

Fragments

Fig. 7 Fractured phenomena after testing
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