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General information

Instructor: Cosme Furlong
HL-152
(508) 831-5126
Email: cfurlong @ wpi.edu
http://www.wpi.edu/~cfurlong/es2502.html

Graduate Assistants:

- Hamed Ghavami (TA)
Email: sghavami @ wpi.edu

- Jay Patil (GA)
Email: jpatill @ wpi.edu

> Mikayla Almeida (GA)
mpalmeida @ wpi.edu




Power transmission
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Torsion: example E

The 25 mm diameter shaft on the motor is made of a material having
an allowable shear stress of 7, = 75 MPa. If the motor is operating
at its maximum power of 5 kW, determine the minimum allowable
rotation of the shaft.
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Torsion: angle of twist

Deformed
plane

Undeformed
plane




Torsion: angle of twist ¢

BD =y -Ax

Deformed
plane

BD=p-Ag| *

d¢

Shear strain: ¥y = p—
dx

U

ndeformed
plane
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Therefore:| d¢@ = 7 dx
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Torsion: angle of twist ¢

From before: d¢ = Y dx
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Torsion: angle of twist ¢
Constant torque and cross sectional area
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Angle of twist: ¢(x — L) —
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Torsion: angle of twist ¢
Multiple torques
-
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Torsion: example F

The splined ends and gears attached to the A-36vsteel shaft are
subjected to the torques shown. Determine the angle of twist of end B
with respect to end A. The shaft has a diameter of 40 mm.

300N‘m 500 N'm




Torsion: example G

The motor delivers 40 hp to the 304 stainless steel shaft while it rotates at 20
Hz. The shaftis supported on smooth bearings at 4 and B, which allow free
rotation of the shaft. The gears C and D fixed to the shaft remove 25 hp and
15 hp, respectively. Determine the diameter of the shaft to the nearest 1/8 in.

if the allowable shear stress is 7., = 8 ksi and the allowable angle of twist of
C with respect to D is 0.20°.




Statically indeterminate torque-loaded members

ZMX :O Ty

T-T,-T,=0
Statically indeterminate
situation !!
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Statically indeterminate torque-loaded members

4 N
T, L T, L
Compatibility equation: ~—4—4¢ — ~B —5C
(Same angle of twist) J G J G




Statically indeterminate torque-loaded members

Solution with: two equations for two unknowns (7, and Tj ):
1y T-T,-T,=0

I, L, _TB Ly
J G J G

=0
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Statically indeterminate torque-loaded members: example A

The A-36 steel shaft has a diameter of 60 mm and is fixed at its ends 4

and B. If it is subjected to the torques shown, determine the absolute
maximum shear stress in the shaft

200 N-m ﬂ Approach:
\ BX 1)

Apply equilibrium

/ 1 m equations
500 N-m D
\ 2) Apply compatibility
/ / 1.5m equations (two
< % >/ possible methods)

\/1 - 3) Solve for stresses
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Reading assignment

* Chapter 5 of textbook
* Review notes and text: ES2001, ES2501
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Homework assignment

* As indicated on webpage of our course
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