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Fractographic Study of Plain Carbon Steel with an Electron Microscope.

(Study of cold brittleness.of plain carbon steel—IV)

Synopsis:

' Shoichi NAKANISHI and "Akio TAKEMASA

Fracture surface of plain carbon steel were observed with an electron microscope.
The crack initiation and the process of its propagation in a steel which was slowly given
tension were examined to some extent in relation to the structure of steel.

The results were as follows:

1) The point of crack initiation had a relation with a pearlite banding.

2) The grain boundaries had a function to absorb the cracks. i.
-increased in accordance with the grain refining.

e. ductlhty of steel was

3) The ball-type nonmetallic inclusions (under about 0°5x) had no effect on crack propagation.
4) The elongated type nonmetallic inclusions did not arrest. the crack propagation.
5) The nonmetallic inclusions above 5y directly had little effect on initiation and propaga-

" tion of cracks.

6) ‘“Tongue’’ peeled surface was seemed to be an initial stage of twin formatlon and such
‘_d_eformatxon absobed the energy at the fracture surface.
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start of fracture.
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Photo. 2. Surface of the sample (B) under
ductile fracture tested at 0°C.
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Photo. 3. Lamellar pearlite arrested deforma-
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Photrbb.v4. Deformation of a grain in the tran-
sition range with the sample (B) tested
at 0°C.
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Grain boundary

- Photo. 5.. Pearlite arrested migration of the
grain boundary with the sample (A) tested
at 10°C. .. : . .
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(1) Pearlite (2) Crack starts
(3) Change of crack direction

Photo. 6. Crack initiation on a lameller pearhte
with the sample (A) tested at —60°C.
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A: Nonmetallic inclusion B: Crack

Ph'oto. 7. Behavior of ball type nonmetallic.
inclusions with the sample (B) tested: at
+—40°C.
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( 1) Nonymetal]ic inclusion, A (2) Crack

Photo. 8. Behavior of elongated nonmetallic
inclusions with the sample (A) tested at
—30°C.
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A: Grain boundary, B: Crack

Photo. 9. Rivers pattern on the grain
boundary with the sample (B) tested
at—10°C.
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Effect of Addltlon of B and Mo on Si-Mn and. S1 Mn Cr Steel.

(Study on hlgh-strength structural steel—II)

Synop51s

Eiichivé AsaNo and Toru Isuipa

Effects of addition. of somé elements on propert1es of Si~Mn structural steel were investiga-

ted. In the report I (Tetsu to Hagané, Vol. 45, No.10 (1959).

1158), the effects of addition

of V were researched, while in this report II, effects of B and Mo on Si-Mn and Si-Mn-Cr

structural steel were studied.

There were four groups among specimens tested ‘
The 1st. group, contammg 4 grades steel, was prepared for testmg the effects of B on pro-

perties of’ Si-Mn steel..

* RTFIMEILAASBEASITTHSE **

The 2nd group, containing 3 grades of - steel,
effects of B with Mo on properties of Si-Mn steel.

g . was for testing the
The 3rd group, containing 3 grades of
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