Solution
L = 100mm,a = 10mm
Hence, Area, a’? = 100 mm

Area moment of inertia, = — a* = —— mm*

Stress due to Fr = +500 N

500 xY. X L
Omax, min = T I’”‘“‘ = 4 300 MPa

Hence,
Omax = +300 MPa
Omin = —300 MPa
Oamplitude LS defined as,
Omax — Om

Ogmplitude = fm = 300 MPa

Stress due to F, = 10 kN

F
0, = XA =10 MPa

With combination, 2" loading condition,
Omax = +300 + 10 MPa = 310 MPa

Opmin = —300 + 10 MPa = —290 MPa

310 — (~290)

O'a = 2
310 + (—290)
B 2

= 300 MPa

Om = 10 MPa



A

For loading condition 1,
Completely reversing

o4 = 300 MPa
From S-N curve

Ngy = 6000 cycles

B
By soderberg mean stress correction
o4 300
T = g = o~ = 305.263 MPa
s, 173580

From S-N curve

Ng, = 5000 cycles

C.
Using the minor rule,

After putting the values
N = 2727 cycles
Total cycle to failure = 2N = 5454 cycles.

N
Partial usage factor for load case 1 = o= 0.45455
1

N
Partial usage factor for load case 2 = — = 0.54545



