Tar. I
_E:o_m?‘_e;_l—' Deieimine the diomeler of o ciculor N:ZJH:?/D:S&J
lod |, Qe = 39,000 Ps.

63: 500009:'.' Subjected +o Udha'.oﬁ axw load.

P+ s f—rr Pwa +-60000 b
Prox = 140000 (b
Solu4tion: =9 Fe:= 2

Pm - (Pmax + Pm'.n)/’.) = ["JOOOO + (-60000\ ]/z
Pm : Loococo Ib
pr = (Pmox - PMS = (Pmat = Ph‘.n)/a = [c00oo £+

Om - _p_m__ = LL@O@@/H
A
Or = P = loooon /A
A
RSc = Oe - Ce _Gn
s e
“% = loooco = 38000 -~ 2800  x Hbcog
A 7 0000 A
A = et |
A= Ted/u

4 = JUR e = ("‘nll.l/"ﬂ:)‘hl = 3.96:n

Exomple 3 - Detrermine 4ne hickness of the plate.

l Oye = 60000
5" ‘ \
° \4 P de, = kSoee
Joce@n £ P £ 6ooea (b 5¢ = 1.6
Solution:
A= 5L
Cm = Pmax + Pmin = Gooo@ + 20.00@ = 9O, 00
Zn 2« 64 @ £
T¢ = Pmax - Pma = 50,00@ - 2eope = 20 090

A P 5?€ ‘@t

O¢ = Je - 99——-6"“
;s Uu?



3000 - Ls2eo - US.eUC x TOOYU
vowy

€ =& 60, QD t
t: @ A95 .~
(b= N R 08" 10,000 1 + P ¢ 50000 b
P — s I:.s‘___, P See = éo.00©
Qe = 45. Q@
L r 55 > ,,5
Solution
A-2.9¢ (216 A boax )
\
(‘/J = @.78 /2.5 = @.3 ’g Fom F:S‘ ¥ K=Wke =1.63
D/i = 5/ 2“5 - g ‘I.O.
Gm = Seoeq ; leove = Inoc
Ax2.5+% é
Of¢ = soooo - 20000 - oo
2x 2.54 ¢
H-dr = da -— Ge dm
5s d‘_.,‘.
1.6% « 00O = H5000 - ULBOCOO ., KOOSO
€ (-8 60ooo e

é- £ 0-676 -

4.4 Low:!'.nc_s) N dhe Fnite UL "Clh%e,
For Ploblems =n +he Gnde Life fatac, Sdtesses Joc ond
HG ¢ ofte tronsfarmed -ndto an egouvateat Comple’rel\&
‘icwenrs.:t'u-3 sttess Qa os follows

6‘1 3 ‘J\d I'Gun‘
Guﬂ - Gov

Then Sp s vsed 0 the Solutton of Plobiems as Fouows

?r" Ca W& (Bas;o-.n-s SAD)

Losﬂ = L°3 T + BLOSL (eguadion of straight tiae )



Experimenlds  Shaw +had Fcﬂ‘.sue. Cutues Pass -rhtouah “he Fotlou:l\s
two Peonds .

| = @9 Joa v L =leee teversais
i Qe y L s l@* reversars

L - P and Ve ore %wown +hee Q and B n +he adbove
Cgvaiien con be Found‘ and Jherefor= L Con be Found fFor

dhgb dﬂ .

Exompie 4 - ground Specimen  Flom o  sieel of QAcgecops:
+ens:le Sttefgtn  ond U2 eoe endufance limi+ S Lbiccred +o
Coclic skiesses, cuew o5 :

Oou = s ¢oe  ps.

GCe = 21,467 e
Find dhe expected Number of (euersats 4o faiwre | +F
O S¥tess concenifaiion Foclker of .S appiies.

Solu+ion::

Oa = 1.5 x 21.6¢9 . qcoco = L sooo ps;,
qQocoo - 2S000

aobﬂ = £‘°§6?. -+ Bn.osl_

- AT, = @.Q 2 QRO - e P
L = oo cycles

d - uwe.ece ps: on0d L = [@‘Cgcles

..5 A = !na glocc - BIOS lcoco ()

los 2 I l°3 Looso 4+ B!°3 1,000,000 (1)
logA = L.Qogua + a8

losﬂ = U.boaotk + éB

Sonuzng For (lc'nbp) ad B) o tnd
osf - 5.2/4a2 : B - @.l@2u
S 8.21482 : [6aSa + o.@aw oyl

For Oa - 4scoc e
5.214Q2 = loay Lseze ~ ©. lap:o:.tu-l-l‘,:s L

lol = S.uqQul
SR | s 315, 80 Cucies

N.B.  4he Cesuits aqree With Fa 2.30 (sSpotts)
+he curve 4hus atues a  gou ah <hecwe busr logarithes
Must be Used 4o Obtain SuFfrcrent 6<ccufacy



H.5 - Miner's Eguation ( For Changina Cwctic load ing )

A machine Pary Mauw hove onNe

- " Sttess For a Eortion of
S ke | onothes sacess  Fof ono#hel pPorsion, and so oo,
I we (e+ Ja;: be Ho appued Sikess, L; is 4he

ke

Cotlespond:fe o Se;

s
appiied ceversals ot his
£ M |

T 3 N, s W s M 4L,
. L. L, Ly

S WNe, “dhen

o.p?r.cd alcn@ and wW; ¢he
loed, then :

=\

If dhe Jodal Number ofF
Comb.ned loa.d:no\

N.'O‘,Ng

> N, - 0(:}\.)6 y = - -
ond
Ol o e 4 Y § w o= w» |
L, L,_, L Ne
O‘(. + o’(z -+ 0(3 E ] — - - l

Example & - the U4 mote S+tength of 4he moterial €

Guu = Qo000 ?1‘. ond 63 = {oooo ps* Fet o %(‘ouf\c{ Suftface,

Suppose the dadifey 5 63 (Ruews whnere W= (.8 -

dbt : US55, 000 0s-

C 80 7 of +he $ime
Gc = 184 i Ps-

Jar = 35.000 ¢ g Fot 2@ 7« of Hhe Iirme
Je s do,7¢2 s (W<

Fnd 4\o expected number SF Cgcws"*o Faiure
Solu+ion

Sa, + KI¢ Sue = 16 21364l » Q0000 = HOA23 pse
Dot -Sav Q0000 -4 6000
Gﬂ‘l 3 1.6 » 20797 x4qcoo000 e Gl,62% es:

Q0000 -126000
Ftom exomple &, (Rraviovs)

B =« 0.10314 ; lea A - 6.214a2

FO( dﬂl - “‘@, Q23 ps.
@. 1021k bog L, + 5.21422 - L6197 = @.40295
L| L %@U, (6@ Cacles
F" Oﬂ-z = 6'; @as P‘:
= M- : @-%0215
. toaiu oy L, * 6.214aZ 47077
Le s QA 3l@ ecyctes



L, L N Ay s @.2
 J @.9 . 2.2 - |
%o 6o q13 1@ Ne

Ne - 316, Q0O revetsalys

4.6 - Fo-#:sue Ii'fe detrermined bu,  Shecs -ime tesiing
The ldesdina 4:me can he reduced F a Porsion

OF 4ne desy s done obrdhe  Seruice SHley , and 4he
(ema:nder 15 done oA some. eﬁf-cw.):vel% nian sdtegs
Wwhicw PrOcll.Jc_c < Faitute 0 Shorses dime. Then:

Nl - Nf. = 1
L'I L'l-




4.7 - Mod: ted (roed tan

o Febv.1/Ig
egtom MacumE Desgu
—_ (P
) \ Fsdjv H P o1 3pf
S ) E
\ o —A p"ro' Lo I he of "ﬂ.lu{c
0‘ i

sy oF
Py
a
¢
<.
@
q
4

60“

33 S milar -\ncm%les '.
F B = O B (-1 OB
EF ORA on

F& - Ous E‘ KG. {T\\e. c.?u:UoleM Stotic Sliess
Oe

« EF = FB

G =2Guw /Ffy s vaud fo tegment AC
Then,
OB = of + 78
Ouw = FeSau + Ssi Sur

—"G'r
ofc
S » 6-“' g Jau » KQ_E_L e
;'. Qe
B PEETY Tl e
:G,\, PO S [ I L A
 Gur  Oe 3 i =

—_-—-——-"-—-a- L]

¢ the Worwing Sitess

"“s on Segmant CD, then
G 2 6” /5‘ Rﬂ")

6‘63!__ 2 Qev + KO,
3«

oW 1 = = & v = = - a =@ & =

6\5? - _;;(6.“ - RG“') _......_....-

-‘Ouauq.-----“



E Xomple 4

A Porv Wwih o Mochined sufoce hoy cCond.nuouvtiy
\Ceodx . pﬁ.'_ ’ LGGOOO’ Pevn = (BOOCO
Tuit « qo0000 ps
Foctac of 1,42

&,

’o"f'“\ Yenson
(. Mater.a\ +es4d
ord Jyp r70000 0. A Shiess concenifation

"$ ¢resant. Area ofF 4he Port 5 .6:n*
O- - F'0nd ne (Foctor of SaFtJnB

© = f Prax * 65,4081 asd Da.n s« Yubea 1n A F.nd e Foctor ofF Safety
2olujien !
A - Pay 145000 + 15000 s Be222 (b

]

Cov » 300022 = 1200@ ps- Féo-\ Fe. a2-26 )
2.6 e z Jycox P4
Pe = useoe -18cco = |Seealb
-8
T 2 ______|5ﬁ0 .z (o2 ps.

Assom.na +hot +he Worwina Siress point E lies op Seament Ac
Of 4he modified Goodman Curve,

+nhen - Cev + KO = ,;/
GUcQ 6& j‘
ldee® L4 =~ (oo = i-/; . 55 s d.ée
Qooeco IW4ee S
A  (ovgn suwelch ndicates O-SSumpiion O.%.
P- Pa, - SSuee » 4U4éee * S0000 \b
e i
Sav :  geees 2 oo s
>~.5
Pr - Gouoe - Wkiae = Suoo \b
a
Oc - 8402 . QU@ es-

2-6

Rssuming +hot the Worwine SH41@ss point E lies on segment+ CD
of +he modifi@d Coodmon Corve

Then ; 59 2 Oup /(Gaus KGe)
.;;s = 70000 /(20000 + (1.42)(2.660))
S

-

= 303

Recheew ‘o F0d ossumption ok,



Shofiing
\- Totsion of Citcular Short
T+ Tt
-

A - Power Transm.tied
Power = Force » Neloecity
lhe =« 33000 b /oun
W = F.v/33000
wwnere F s 0 (b ; \ s o Ceet/m:n
T =« 63032 he /RPM

whete T 15 +a Fi-lb
‘NN ST vaitrs

W o2 YWV Wwetts
where Fotce wy ;s 0 fewtons and Veloeita J s n meter/sec

3- Moximum Siatic Sheo.r‘-t\g Sitess (Torsion combined with beod'-bg)
T mox - -\j
> T+« \ 2 T
(L) e ray
For Soiid citecvlar  Sno®+

Gbend:ng s Me = 32M

=z e
T = To . = 167
Tl d

Cowe = 6 00 1o
TTd ®

4 - ASME Code for Desiar of Tfonsmission Shoftitey

To mMmawe fPtfoper ollowance Cor 4he hormFul efFfects ofF
+he Fluctuatrion | dihe fASME Code nserds  Lthe constatds

Com o0d Ct from Tabe 3-1 (H.0.) 0 the obove egny

Ceox =ﬂc;s)‘+ eet

b
* Coor - -L@J(C»H)‘r(c;T)‘
where Ce, » Shocw ond Fodique Factor ‘o be appiied

40 e comput bend:nb mament .

Ce = 4o corcespondire foctot 4o be oppiied +o the
computed Horgue

§ - Fluckuatina Loeds (Mox Sheor Stfess)

¢ He eclemend S subjected +o Flt.!c#uu.-‘-:\\ab Sicesras o3
S'lloul\-.



©

% 1 The eguvalent Shatic pormal sHrecs 1s
| 60\0 . Ol' c ' O.-V + K 0‘”' Gf
Ce

lhete Ke 14 the Stress conceniration Fockor in torsies

+hen % tmnx =Jl (6 . KGM") ( tl-.o.wl' )‘
N av
6.50,,

%d.‘ .J(H‘u y Bl 3 C i ¢ mcs.,..'l'r) L R

Midiecm - Fehwo'ﬁ |Shn

0 Cieic ™



