Shafts & Heys

< 3hafts in general
+ Fatigue

< Deflection
+ Keys
< Crtical Frequencies
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ehoulders, kaye, bending, iorslon, deflection

Shaft Power

Power = {Torque Angular Velocity)
P=To
W = (Nm){ragisnss)

1np=T45.7 W

Stresses in Shafts

Fatigue Data

+normal, bending, alternating, o,
+normal, bending, mean, o,
< shear, torque, alternating, ,

+shear, torque, mean, T,
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Shaft Design Strategy

+ Find correct equation for d;
+ |dentify critical points along shaft
FFRind My, M, T, T,

FFind Ky, K. Km, Keem
«Find 5, (as a function of d__4)

< Solve for d,z, (terative)

Some General Rules of Shaft DESign

+ Length/positioning
= kesp length 35 ehort 38 posslble, avokd
owerhangs/canmevered secllne
+ Haollow shafts
» graater stiffness/mass and highar natural fraguency (out has
graater coet and dlamalar)
+ Stress concentrations
® place whare bending moment k= kw, usa generous radl
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More General Rules

& Gears

» deflection less than 0.00% in., relatve slope differ
by kess than 0.02 degrees

+ Bearings
» deflecton impaortant for sleeveljournal bearings

» slope important for roller beanngs

# Matural Frequency
»first natural frequency > 3xiforcing frequency)

Key Design Strategy

<+ For Direct Shear Failure

Natural Frequencies

+ Bending
= _ateral
»\Whirl

4 Torsional

» Find F, from F=Tir,. Ty
» YOU Now have F, and F, T-S—“"'E"
*Find T, and 1, (=FA ) il £ ui
* Find I:'uand l::'rI1
T O osmsr oo Y
A 7y
<+ For Bearing Failure =
* F=Fp+Fy v -2
# Find & [=F/Apearing
| ateral
SESUTESs axamal excitation
&1 potentlal arargy equal o Kinetls energy
SUM weight * deflection) .,

Nanura Frequency = | sravily - o
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Shaft Whirl

FIGURE 2-2E
shaft vehrl tarplitude zmatly exaggerated)

Whirl
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Bending Frequency Strateqgy

4 Find maximum static deflection

#static, but be realistic v
) I & |='

# Find @ using Lateral Deflection

+ Find o/a

Torsional Frequency Strategy

+ Find |_, of mass (ignore shaft)
+ Find K,
#Find J for each section
Sy

PEING 17K,y = 1K, + UK+ 1K+
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