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SEM Observation of Brittle Fracture Surface of steel

Itsuo TakaHASHI, Takuya Saito, Toru NocucHI, Kingo NAGAOKA
(Received November 30, 1972)

Abstract

The features of brittle fracture were investigated by means of scanning electren fracto-
graphy

Notched tensile specimens of mild steel with ferritic-pearlitic structure were fractured at
liquid nitrogen temperatures. The grain size of the specimens were 100 # and 200 4.  The
entire fracture surface (5x5 mm) was observed and covered by pictures with SEM.

Tracing of river patterns on ferrite and pearlite facets clearly revealed the origin and
the route of propagation in brittle fracturure.  Brittle cracks seemed to commence within
the ferrite grains or at the boundary of the ferrite-pearlite grain, at a depth of a few grains
below the notch root.  With a notch radii of 1 mm, the origin was at a depth of 0.3 and
0.5 mm below the notch root, and with notch radii of 0.25 mm, the origin was at a depth of
0.15 and 0.2 mm below.

Brittle cracks propagating to the entire fracture surface along many different routes,
breadthwise and depthwise were traced.

»

Macroscopic ““tear lines ” were at times formed between two different routes.
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