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Shaft intro 2
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Shaft design 1

+-9¢ S ey, ¥ shoveo

We woud TO 65144 or bl  Jocahi oo o fle
Slmvﬁf ek bowe g choser aund wee fheoe
Jocatrons 18 oﬁwlgvx /7«.&_ S'lAazd’h- Thas ho*nm,uz-
mvo [veo brad  an af,tOfﬂﬂZ@ \S}Aa/éft i awmeter, -
Cihdical locabons —ﬂg
— ouwkex gw&a,u, whove  név ol Shvnw due o
bendivg  mowent g‘\/\) ovgl sheax Shew (2 die
fo Prquwe (D

g ue aNC WA, WM -C——:D BE

— wfer of iy shaft whuwre  fae Shoar cheo
dorl 1o Sheay [oods (VD awve AKX judim

- oxal loads (p)  Jead o WbYM hovnmal  shew
along  tre oU-rehion apd haner frery %
s cmsidied o conjunehian wifh oDer :

~ gheso Con combyaf Po)V\j:S' onve  Thoy whore

a,eom.yh\a r/f/\wu\%_s a&f“ff/?

- dryonv O\;gaﬂvé'o*lce eannd W a&‘mmww
Cumetimgo  fese hed fo Lo dvawn 1w 2 plames

70\ q s 4/1 aﬁ% TN

Lec22a Page 4



Shaft Design 2
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Shaft Stresses
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Von Mises Stress
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DE Goodman
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DE Soderberg
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DE ASME Elliptic
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First Yielding
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01

For a machined shaft shoulder shown below,d=1.1in, D=1.65
in, fillet radius r = 0.11 in. The shaft is subject to a combined
load, a bw = 1260 Ibf-in and a steady torsional
moment of T = 1100 Ibf-in. The W shaft has an
ultimate strength of Sut = 105 kpsi and a yield strength Sy = 82
kpsi. The reliability goal for the endurance limit is 0.99.
Determine -
(a) fatigue factor of safety using DE-Goodman criterion

n ¢ (b) fatigue factor of safety using DE-Gerber criterion
(c) fatigue factor of safety using DE-SoEFberg criterion
(d) fatigue factor of safety using DE-ASME-elliptic criterion

V\w (e) yielding factor of safety -
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Figure A-15-8 30

Round shaft with shoulder fillet
in torsion. 7, = Te/J, where
c=df2and J = wd*/32.
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Figure A-15-9 30
Round shaft with shoulder fillet
in bending. o, = Mc/l, where 26
c=df2 and I = wd*/64.
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Notch radius r, mm
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Q2

For the shaft shown below, the mating gears (not shown) drive the
gears at B and D through forces in the vertical directions as shown.
Assume Sut = 100 kpsi, Sy = 80 kpsi and Se = 24 kpsi. Compute

(a) factor of safety assuming static yielding using Distortion Energy (DE)

(b) factor of safety assuming fatigue failure and DE-ASME Elliptic criteria
~———— —
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Kt, Kts

Figure A-15-8

Round shaft with shoulder fillet
in torsion. vy = Tec/J, where
c=df?and J = wd*/32.

Figure A-15-9

Round shaft with shoulder fillet
in bending. oy = Mc/l, where
c=df2and I = md*/64.
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