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ABSTRACT

Embrittlement phenomenon of 0.15% carbon steel which is used for city water pipe line was studied at
low temperature. Liquid nitrogen, dry ice, acetone and ice were used as refrigerants. Notched specimen was
prepared for Olsen Impact Test. Effect of number of cooling-heating cycle of the specimen for the embrittlement
was also examined. The ductile-brittle transition temperature was found to be in the range of —10°C to

—20°C. The transition temperature is increased as increasing number of cooling-heating cycle.
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Fig. 1. V-notch Charpy impact test specimen
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Fig. 2. Variation of fracture energy with temperature
showing ductile to brittle fracture transition.
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Fig. 3. Effect of the number of cooling-heating cycle
on fratture energy
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Phote. 1. Fracture surface of specimen;
from up to down
(a) Completely ductile fracture
(b) Part ductile, Part brittle
(c) Completely ductile
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Fig. 4. Effect of the number of cooling-heating cycle
on the ductile to brittle transition temperature.
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Photo. 2. Microstruciures of specimens before and after
impact cracking. Frem up to down

(a) before testing (b) dfter testing
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