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Fig. 4 Repeated torsional rfatlgue test results of .
press-welded and hot rolled specimens.
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Table 1. Chemical composition of specimens.

: , Chemical composition of steel
Specimen mark Kind of steel © Tube size - : - e :
¢ c Si Mn. P S Cu
A Al killed - 63°5X4*5 025 0°05 076 0°004 0°004 0*05
B Al-Si killed 50°8X3°2 0°*17 0°14 ‘0°50 0014 0°024 0*08
C © Si killed 50°8X2°9 0°13 025 0*50 0°018 | -0°018 007
D - Semikilled 42°7 X224 014 007 0°49. 0008 0°022 0°09
E Rimmed . 42°7X2%4 0°14 tr 0°46 0°019 0°023 0*08
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Table 2. Chemical composition of inclusion and cleanliness.

' Chemical compositi %, i . . .
Specimen T 1 . position (%) ) Qleanhness Main microscopic
Al,O3 | SiOp | FeO MnO | Total |Type A|Type B|Type C| Total - composition
A 0+007 | 0°001 tr tr 0°008 0°01 001" 0-04 0°06 Al Q3+ Sulfide
B 0007 0002 tr tr 0°009 0°05 0°01 0°02 0°08 Al; O3+ Sulfide
C 0°006 0°010 0001 0020 0037 |. 014 0°01 0°00 015 Silicate + Sulfide
D 0°002 il 0002 0°004 0°016 0°024- 015 0°01 0°01 0°17 Silicate + Oxisulfied
E 0°003 0°007 OfOQZ 0018 0°030 014 0-01 003 0°18 Oxide+ Oxisulfide
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Cleanliness of specimens

-Relation between cleanli\néss of specimen and
flattening rate at which cracks occur.

. V5
a: before flattening test X200 (1/2)
b: flattening test (flattening rate 219)

- c¢: flattening test (flattening rate 65%)

Photo. 3. The appearance and growth of crack from
a non-metallic inclusion (silicate) by
flattening test.(microscopic observation of -
cross section of tube)
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Photo. 2. Experimental -apparatus for microscopic
“examination at flattening test.
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a: alumma in¢lu ion, bs sili ate mclusmn, c:

sulphide inclusion,
: ‘flatteng rate 40%. by; €3 dz. flatteing rate 20%. ag,bz,c3,ds:

d: oxide mclusxon aj, by ¢; dg: before ﬂattening test.

flattening rate 100%.

Photo 4 The appearance and growth of cracks from non- -metallic inclusions by ﬂattenmg test.
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Relation between Metal Flow and Bending
Fatigue Strength. .
Dr. Kunio NISHIOKA.
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Fig. 1. - Gutting-off direction of specimens.
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Table 1. Mechanical properties of specimens
" obtained from various directions.
Angle ¢ Yield Tensile . Reduction
in Fig. 1 point strength Elor(1§/a;c10n of -area
degree | (kg/mm?) | (kg/mm?)| *7¢ (%)
0 | 688 86°8 248 59°5
15 . 692 86°2 237 614
30 69°0 862 - 252 608
45 69°2 . 86°4 23°6 58°2
90 69°4 87°1 20°5 387
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Fig. 2. 'Geometry of deformed inclusion.
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