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Shaft Diameter ≔D ⋅50 mm

From Table A-15-16

≔r ⋅0.2 mm ≔t ⋅2 mm ≔a ⋅2 mm

Shaft Diameter at Groove Root: ≔d =-D ⋅2 t 46 mm

AISI 1020 Steel ≔Sut ⋅395 MPa

≔Se ⋅200 MPa

Correction Factors

Surface Condition ≔ka =⋅4.51
⎛
⎜
⎝
――
Sut

MPa

⎞
⎟
⎠

-0.265

0.925

Size Effect ≔de =d 46 mm

≔kb =
⎛
⎜
⎝
――――

de
⋅7.62 mm

⎞
⎟
⎠

-0.107

0.825

Load Effect ≔kc 1

Temperature Effect ≔kd 1

Reliability Effect ≔ke 0.814

Corrected Endurance Strength ≔Se =⋅⋅⋅⋅⋅ka kb kc kd ke Se 124.219 MPa

From Table A-15-16 ≔at =―
a
t

1 ≔rt =―
r
t

0.1 ≔Kt 5.5

Notch Sensitivity Factor ≔q 0.45 Table 6-20

Fatigue Stress Concentration: ≔Kf =+1 ⋅q ⎛⎝ -Kt 1⎞⎠ 3.025

Safety Factor ≔ns 5

Nominal stress at the groove root is:

Allowable Bending Moment: ≔M =――――
⋅⋅π Se d3

⋅⋅32 Kf ns

78.481 (( ⋅N m))
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Shaft Diameter ≔D ⋅50 mm

From Table A-15-16

≔r ⋅0.2 mm ≔t ⋅2 mm ≔a ⋅2 mm

Shaft Diameter at Groove Root: ≔d =-D ⋅2 t 46 mm

AISI 1020 Steel ≔Sut ⋅395 MPa

≔Se ⋅200 MPa

Correction Factors

Surface Condition ≔ka =⋅4.51
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Size Effect ≔de =d 46 mm

≔kb =
⎛
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de
⋅7.62 mm
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0.825

Load Effect ≔kc 1

Temperature Effect ≔kd 1

Reliability Effect ≔ke 0.814

Corrected Endurance Strength ≔Se =⋅⋅⋅⋅⋅ka kb kc kd ke Se 124.219 MPa

From Table A-15-16 ≔at =―
a
t

1 ≔rt =―
r
t

0.1 ≔Kt 5.5

Notch Sensitivity Factor ≔q 0.45 Table 6-20

Fatigue Stress Concentration: ≔Kf =+1 ⋅q ⎛⎝ -Kt 1⎞⎠ 3.025

Safety Factor ≔ns 5

Nominal stress at the groove root is:

Allowable Bending Moment: ≔M =――――
⋅⋅π Se d3

⋅⋅32 Kf ns

78.481 (( ⋅N m))

Cross-Section of Square Beam ≔b ⋅40 mm ≔h ⋅60 mm

AISI 1020 Steel ≔Sut ⋅395 MPa ≔Se ⋅200 MPa

Correction Factors

Surface Condition ≔ka =⋅4.51
⎛
⎜
⎝
――
Sut

MPa

⎞
⎟
⎠

-0.265

0.925

Size Effect ≔de =⋅0.808 ‾‾‾⋅b h 39.584 mm

≔kb =
⎛
⎜
⎝
――――

de
⋅7.62 mm

⎞
⎟
⎠

-0.107

0.838

Load Effect ≔kc 1

Temperature Effect ≔kd 1

Reliability Effect ≔ke 0.814

Corrected Endurance Strength ≔Se =⋅⋅⋅⋅⋅ka kb kc kd ke Se 126.231 MPa


