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Evaluation of thermal shock characteristics for AT] graphite

using CO; laser irradiation technique
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Table 1 Mechanical properties of AT]J graphite

RT 500C 1100°C
Property With the {Across the] With the |Across the] With the |Across the
grain grain grain grain grain grain
Young’s modulus (GPa) 8.93 7.80 9.24 947 10.14 6.98
Poisson’s ratio 0.13 0.10 - - - -
Tensile strength (MPa) 27.39 24.06 32.00 28.2 35.07 26.75
Compressive strength B _ ~ _
(MPa) 63.71 70.50
Flexural strength _ _ _ _
(MPa) 32.83 27.82
K,c ( MPaVm) 1.11 1.07 - - - -

ASTM TA[6-9]o &3t A3 12 A Fg 71AF 54 € 37A8L Table 15
Zt} Table 13 7o) ATJ Ze}lsto)|Ex with the grain # across the grainol] @t 71A1& EAzt
9] ztojz} Utk ol aztmolEVL ojwiAeln, EdE x4 3A YAE M1 JE EF
Azoel7] oz daA AtHiol
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Fig. 1 Shape and dimension of thermal shock
fracture toughness specimen

Fig. 2 Experimental apparatus
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Fig. 3 Temperature distribution of (a) back face(r/R=0.0) and (b) front face(r/R=0.5)
according to versatile laser irradiation powers as irradiation time is 1 sec

Table 2 Results for crack initiation of thermal shock fracture toughness test

Power(kW)

1.10 L1 1.|2 1.|3 1.|4 1.|5 16 17 18 19 20 2.|1 2.12 z.ls 2.|4 2.|5 2.|6 27
N N I I

Crack initiation

o o o] 0 o] o) o o @

¥ O(no crack), @(crack)

(a) P=25 kW

(b) P=2.7 kW

Fig. 4 Radiographic test images of thermal shock fracture toughness test for AT]

graphite

(a) P=25 kW

(b) P=2.7 kW
Fig. 5 SEM images(x150) of thermal shock fracture toughness test for AT] graphite
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