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Fracture Toughness and Macrofractography of Single Crystal Ice

by
Takeshi UCHIDA*

-Sho KUSUMOTO* *

Tooru TAKASE** and Seigo KA]J I* *

Fracture toughness of single crystal ice was investigated using sharply edge-notched specimens by

three point bending at —10°C. The loading rate KI was about 200 £Pasm!”2/s. The notch of the specimens

was made by pressing the edge of a razor blade on the bottom of the saw cut slot.

Four types of specimen were used, in which C -axis of the crystal was placed at an angle 0°, 45° (I ),

45° (I
the angle 6 and y is also described.
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Table 1 Classification of specimens

#:angle between C—axis and fracture surface

y:angle between shadow of C—axis and the center
line indicated in Fig. 1"

HEH 05 6 Y
0°+15°
=0° 0°~15°
180°+15°
90°-+15°
0=45°(1) 45°=+15°
—90°+15°
L 0°415°
6=45°(u) . 45°+15°
180°+15°
0=90° 90°+15° free
center line

Fig. 1 Definition of § and y
#:angle between C-axis and fracture surface
y:angle between shadow of C-axis and the
center line -
( A:notch surface, B:notch surface at the edge of
the razor blade,
C:plane of minimum section )
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Fig. 2 Schematic configuration of S. C.1. specimens;
arrows denote C-axis direction( S. C.I. : Single
Crystal Ice, C.G.I. : Columnar Grained Ice )
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Fig. 3 Weibull plots of fracture toughness;
loading rate Ki=200 kPa*m"* /s
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(a) S.C.I. 6=0°, Type 1 (b) S.C.I. 6=0°, Type I
(6=0°, y=0°) (6=0°, y=0°)

S.C.I. 6=45°1) (@) S.C.I. 6=45°n)
(8=50°, y=—90°) (6=45°, y=—5°)

(c)

\ ) 10mm

(e) S.C.I. 0=90°
(6=85°, y=0°)

Fig. 4 Examples of replica of fracture surface;
loading rate K;=200 kPa*m"/s, numbers in
parenthses express the observed angle of 6
and y
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Fig. 5 Formation of type I fracture surface of §=0°
specimen ;schematic
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