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Observation of Fracture Surface of Low Cycle-

Fatigued Steel Specimens by Scanning Type Electron Microscope

Synopsis:

Tomomichi HoTTA, Jyunjiro MURAKI,

Takayoshi IsHIGURO and Susumuy SEKIGUCHI

An examination of fracture surface of commercial high tensile strength steel and high carbon steel
specimens broken in low cycle, high stress, fatigue has revealed the occurrence of fracture patterns
similar in appearance to those resulting from high cycle, low stress, fatigue, these patterns seem to
reveal the fundamental nature of fatigue in ferritic material itself, but do not coincide with “striation”
usually obtained in Aluminum and its alloys. A tentative explanation for the fatigue fracture pattern
is offered on the basis of recently reported investigations.
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Table 1. Mechanical properties and chemical composition.
Chemical composition (%)
C Si Mn P S \ Cu |  Material
0-15 0-28 125 0-014 0-005 0-073 l FTW-60
0-62 0-12 0-71 0-008 0-018 0-10 High C steel

Mechanical properties (Type 1 Specimen)

. | Tensile strength| Yield point Elongation Reduction of
Mark kg / mm? kg / mm? G.L.=100min 9| area % Remark
T 663 61-8 161 71-8 As recieved
A 48-4 39-9 24-3 69-7 920°C % 30' Furnace cool
Q 77°3 — 15-4 668 920°C x 30" Water quench
R 785 — 11-7 295 High C steel As recieved

a) FTW-60 (T)
¢) FTW-60 (Q)

b) FTW-60 (A)
d) High carbon steel
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Fig. 1. Low cycle fatigue test specimen. K,=101
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Fig. 2. Hysteresis loop for controlled

cyclic strain.
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Fig. 3. Fatigue behavior of FTW-60.
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Fig. 4.
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Fig. 5.  Fatigue behavior of high carbon steel.
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Photo. 3. Micro-fractograph of low cycle fatigue
in FTW-60 (Q).
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Photo. 4. Micro-fractographs of low cycle fatigue
in FTW-60 (Q).
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Photo. 5. Micro=~fractograph of low cycle fatigue
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Photo. 6. Micro-fractographs of low cycle fatigue
in FTW-60 (T).
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Photo. 7. Micro-fractographs of low cycle fatigue
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Photo. 11. Micro-fractograph of low cycle fatigue
in high carbon steel specimen.
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Photo. 12. Micro-fractograph of low cycle fatigue
in carbon steel specimen.
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