94  To= AN HR ¢ Norm ALST |\04S

@) Plot data. on log-log cookdimates amd
draw co straight lime through +he data,

2000
mmL (1,850)

——
- —
By,

500 F - ) (107 2/)
- MFa \
200

/00 . | 1 1 1 |
| 10 0™ 0% 1ot

N{., Cyc!es

—

I

10 105 10

A=850 is Tz imTercept at N_F=J_
Calculate B from a secomd pt. om lime.

A=, BT g Ne
- JL_Lj_lf‘a 2/0/850) _ —0,03¢7
E= fa;Vo ’
-0.08¢7
G = 850 (N, ) MFe. 4

(b)) Do a leas z‘-—s?uares Fit; !V_F dependent

Ne =(%)I/B



The resul?ing comstamts are

™ =— 10.9/6 B=1/m=—-009l6|

)

c = 32.|5 = !dg ;‘J}}‘E‘

07 °®= A = %8 MPa

g N.-ﬂ,mm ;
2000 O, = 29I MFa
0o, M P “ * <
1000 |
o Hﬁﬁ\
200 -
/00 ~' L | ) . : :
/ /0 0% 02 Lot oS J0¢5 47
N.F, Cycles
k) Of =A/2b = gg1/2" 2% = 929 Mmpen

b=8=-0 0%¢
Oa= 737 (2N,)~°°7"® MFa <



w

9.36 Alloy 2024-T4 Al is subjected im ser-
vrice to Ta = |E>C.T’J ﬁw = 70 MPG{J v i+ h

N= 5000 cycles desired. Xg, Xy= 7
O¢'=900 MFa, b=-o0.102 (Table 9.1)

o _ iy b‘ | Hlj?r_ [j'lrb
D-ar"'q_{-: "‘EH-FE) ) !\*_FT_"E(G‘;{)

| (— O,
N‘fl :—é(—%} (-o 101) = f:ci{()g bt IOG C}’ﬁjES
Xn= Ngz/ﬁ =f-ﬁD?){'ID‘/‘:TE)f_}G:3‘$|;G |
Xe= X 0= 2969192 _ 1,334 <



9.44

For given repeating stress history and material, estimate the number of
repetitions to fatigue failure. First perform cycle counting on the stress
history. Then for each level of cycling, calculate the life N, using the
SWT equation. Finally, apply the P-M rule.

_U -
g, = MTM . VOmaxCa = ﬂ"f{l”f }b

r—Umnga JIH:

of

Np=3

1500 ¢
o 1200 |
("8
= g0
E &600
© 300
tirme
0
AIS| 4142 steel, 450 HB Siresses in MPa
o'y = 1937 b= -0.0762
SWT
] N-] Oiin T rmax Ta N‘ﬂ' NJJINﬂ
1 3 li] 1200 800 253E+D04 1.19E-04
2 1000 S00 1500 300 5.53E+05 1.81E-03
3 1 0 1500 750 1.35E+03 7.39E-04
E= 2 6TE-03

B, =1/E= 375



(9,44, p.2)

An alternate solution is to proceed similarly except for calculating the
life N ; using the Morrow equation.

_ Smax_~ Omin
Ga - 2 3

ih
(o - b _1]__Sa
Oy =(0f —OmN2Nf)" . NI_E[%_%]}

o Zw] -

One rep
AlS| 4142 steel, 450 HB Stresses in MPa
o'y = 1937 b= -0.0762
Morrow
i Nj O min vz Gy T Nfi Nf"”q
1 3 0 1200 600 600 1.84E+04 1.63E-04
2 1000 900 1500 300 1200 663E+04 1.51E-02
3 1 0 1500 750 750 2.07E+02 4.83E-03
I= 2.0E-02

By =1/Z= 50



