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Effect of Notch Length and Shape on Strength
of Flat Plate with Surface Notch

Mitsuo TSUKAMOTO and Kenji HADA®

(Received September 1, 1997)

Fracture mechanics provides a linear fracture mechanics parameter, e.g. K-value, in a small strain frac-
ture region, or a non-linear fracture mechanics parameter, e.g. J-integral or crack opening displacement. in a
large strain fracture region. These parameters give evaluations of fracture toughnesses for materials with
large crack length. Crack length existing in structures, however, is less than a few percent in comparison with
other geometrical dimensions. Poor data and knowledge about behaviors, fracture mechanism, fracture crite-
ria of small defects are a problem.

Investigations were conducted into the effect of notch length or geometry, including small cracks. on
strength. Single-side surface notched specimens are extracted from mild steel with about 0.6-1.0mm notch
length representing rates of about 3-50% of plate thickness. Tensile tests were carried out at room tempera-
tures: 253K and 223K. Fracture stress, in the fraction of crack area to gross area more less about 10%. is
higher than stress in proportional to net cross-section area. Fracture stress, on the other hand, in the traction
of crack area to gross area more than about 10%;, is lower than stress in proportional to net cross-section area.
The effect of geometry of crack tip is not recognized at temperature in fracture with ductile crack extension.
The smaller the radius of crack tip, however, the smaller the fracture stress at temperature in full brittle
fracture.
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Table 1 Chemical composition of material used

Material Chemical composition (mass%)
Si Mn P S
0.23 0.22 0.82 0.0l6 0.005

SB42

Table 2 Mechanical properties of material used

oy (MPa) oy (MPa)
Test temperature
Round bar  Flat plate  Round bar  Flat plate
Room Temperature (284K) 274 281 489 492
253K 297 306 532 562
223K 336 324 561 581

Oy : Yield stress, o : Ultimate tensile strength
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Fig.2 Relationship between stress at maximum load and crack length

(or fraction of crack arer to gross area) at room temperature
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Fig.3 Relationship between fracture stress or stress at maximum load and crack length (or fraction of crack arer to
gross area) at 253K and 223K
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Fig.4 Relationship between stress at maximum load and fraction of crack arer to gross area to gross area including

surface notch at room temperature
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Fig.5 Schematic diagram of relationship between fracture stress and stress

at maximum load and fraction of crack arer to gross area
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