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Synopsis :

Through-thickness properties in SM50 steels with various sulphur contents were
measured in Z direction tensile, Charpy, COD, fatigue and fatigue crack propagation
tests with a special emphasis on lamellar tear which is recently remarkable problem in
large steel structures. The results are as follows: (1) Steels with S<0.005% show good
through-thickness ductility and high Charpy shelf energy which are comparable to
those in L, C directions. Their vTrs are, however, about 30°C higher and fatigue limits
are 10kg/mm2 lower than those in L, C directions. (2) Through-thickness properties are
deteriorated with increasing sulphur content, especially in a range from 0.005% to
0.010%. (3) Critical COD values have good correlation with the projected length of
inclusions and are not influenced by ferrite grain size when sulphur content is above
0.010%. (4) Exponent m in Paris' formula increases with sulphur content. (5) Steels with
S<0.005% show ductile and/or brittle fracture surfaces and steels with S>0.010% show
woody and/or brittle fracture surfaces in Z direction tests. (6) Fatigue life and brittle
fracture stress of welded joints containing lamellar tear were measured and analysed

with success by use of basic Z direction properties.
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Synopsis:
Through-thickness properties in SM30 steels with varicus sulphur contents were measured in Z direction tensile, Charpy,

COD, fatigue and fatique crack propagation tests with a special emphasis cn lamellar tear which is recently a remarkable

problem in large steal structures.
The rosults are as follows:
(1) Steels with 5<0.005% show good through-thickness ductility and high Charpy shelf energy which are comparable to
those in L, C directicns. Their ,T,, are, however, about 30°C higher and fatigue limits are 10kg/mm? lower than
those in L, C directions.

{2} Through-thickness preperties are deteriorated with increasing sulphur conlent, especially in a range from 0.005%
to 0.0109,

(3) Critical COD values have good correlation with the projected length of inclusions and are not influenced by ferrite
grain size when sulphur content is above 0.010%,

(4) Exponent m in Paris’ formula increases with sulphur content

(5) Steels with 5<<0.005% show ductile and/or brittle fracture surfaces and steels with $=20.0109% show woody and/or

brittle fracture surfaces in Z direction tests.

{6) Fatigua life and britile fracture stress of welded joints containing lamellar tear were measured and - analysed with

success by use of basic Z direction properties.
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