2 Em {a) For an AISI 1018 CD-machined steel, the strengths are
T 1| b 440
wom || 2Smm q. (3-17): Sy =440MP2a = Hﬁ—m 129
| R ] Sy = 370 MPa
H
Szy = 0.67(440) = 295 MPa
Fig. A-15-15: i=£={ZII.]25, E=§= 1.25, Kiy=14
d 20 da 20
Fig. 7-21: gs = 094
Eq. (7-31): Kfs =140.94(1.4—-1)=1.376

For a purely reversing torque of 200N - m

Kps16T  1.376(16)(200 x 10° N - mm)
wd? (20 mm)?

Tmax = 175.2 MPa = 1,

Tmax =

S, = 0.504(440) = 222 MPa

The Marin factors are _
ko = 4.51(440)7%% = 0.899

—0.107
ky = (ﬂ) — 0.902

762
ke =059, kyj—=1 ke—1
Eq. (7-17): S. — 0.899(0.902)(0.59)(222) = 106.2 MPa
[0.9(295)]2
(7-13): a= 02N ey
Eq. (7-13) 106.2
I 0.9(295)
. (7-14): b= ——logo=?2) _ 013265
Eq. (7-14) ' = =39 062
B, 0-15 v (2)
I -\ 664

N = 23000 cycles Ans.

(b) For an operating temperature of 450°C, the temperature modification factor, from
Table 7-6, 15

kg = 0.843
Thus Se = 0.899(0.902)(0.59)(0.843)(222) = 89.5 MPa
[0.9(295)]
=7 — 788
89.5
1. 0.9(295) _

175.2 L/—0. 15741
N=(—==
( 788 )

N =14100cycles Ans.



2.
Referring to the solution of Prob. 7-17, for load fluctuations of —800 to 3000 [bf

3.000 — (—0.800)

—1.94 = 13.1 kpsi
7a ‘ 2(0.2813) ‘ Pl
3.000 + (—0.800) .
—1.94 — 759k
om 2(0.2813) ‘ P
o 13.13
=% 70 1728
"=, T 760

{a) Table 7-10, DE-Gerber

/64 \2 /131 [ (2(7.59)(24.6)\>
Ly (D) gy [ (A0 29 ns,
" 2(7.59) (24.5) +y +( 64(13.1) ) "

{b) Table 7-11, DE-Elliptic

|II |

= = 1.82 Ans.
M=\ (13.1/24.6) + (7.59/54) "




{a) Tmax =
max. .?r{fj

Fig. 7-21 for Hg = 200,r = 3 mm, g; = 1
Key =14 qs(Kis — 1)
Keps=14+1{l6-1)=106

00
Ty = 200000.05) = 100N-m, Tg, = m{ 100y =25N-m
16(1.6)( 100)( 10~

Tiax = 2(0.02)7 = 101.9 MPa

500
Tmin = 5505(101.9) = 25.46 MPa

1
Tm = i{ 101.9 4 25.46) = 63.68 MPa

1
T, = —(101.9 — 25.46) = 38.22 MPa
2

Syu = 0.67Sy = 0.67(320) = 214.4 MPa
Sy = 0.5778, = 0.577(180) = 103.9 MPa
Sh = 0.504(320) = 161.3 MPa
ka = 57.7(320)7%"8 = 0.917
de = 0.370(20) = 7.4 mm

—0.107
@:(7'4) = 1.003
7.62

ke =10.59
Se = 0.917(1.003)(0.59)(161.3) = 87.5 MPa

Modified Goodman, Table 7-9,

1 1

_ _ —1.36 Ans.
N /S + (tn/Sea)  (38.22/87.5) + (63.68/214.4) s

ib) Gerber, Table 7-10
1 Ssu)g Ta |'II (:-J-ijf)z
ne=—(22) 214 14
d 2 ( Tm Se 15' SsuTa

1 /214.4\°38.22 2(63.68)(87.5) 1
e N

2\63.68) 875 214.4(38.22)



4.
§y = 800 MPa. §,; = 1000 MPa

{a} From Fig. 7-20, for a notch radius of 3 mm and §5,; = | GPa, g = 0.92.

K =14qg(Ki—=1)=14092(3 -1)=2.84

4P 2.84(4) P
- _K —_ — _4018P
Tmax T7d® ~ ~ 7(0.030)2

1
Om = 0q = 7(—4018P) = —2009P

D+d
7= fp(Z2T9
7 (55)
0.150 4+ 0.03
Tgy = 0.3P (—:_ )='D.U']35P

From Fig. 7-21,gs = 0.95. Also, K;; is given as 1.8, Thus,

Kps=1445(Kis— 1) = 14095(1.8 — 1) = 1.76
16K T  16(1.76)(0.0135P)
Tmax = A T 7(0.03)3

— 4482P

1
Ty = Ty = =(4482P) = 2241 P

¥ 3

ol = (02 +312)"% = [(=2009P)? + 3(2241 P)*]V2 = 4366 P
T, = 0y = 4366P

S! = 0.504(1000) = 504 MPa

ka = 4.51(1000)="% = 0.723

3 \ 0107
ky = (7.62) = (0.864

k. = 0.85 (MNote that torsion 15 accounted for in the von Mises stress.)
5, = 0.723(0.864)(0.85)(504) = 267.6 MPa

[ r

1
Modified Goodman: %a  m _
S5 Sy i
4366 P 4366P 1 ;
S P=161(10°)N=16.1 kN Ans.
267.6(106) T 1000(105) ~ 3 (1) =
Yield: 1l _%+om
”.1,,! S"p
200(10%)

fy = = 3.69 Ans.
T 2(4366)(16.1)(10%)



