MIT OpenCourseWare
http://ocw.mit.edu

B.642 Continuum Electromechanics
Fall 2008

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu
http://ocw.mit.edu/terms

6.642, Continuum Electromechanics, Fall 2004
Prof. Markus Zahn
Lecture 6: Stress Tensors

I. Maxwell Stress Tensor

A. Notation
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B. EQS Stress Tensor
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C. MQS Stress Tensor
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II. Air-Gap Magnetic Machine

Typical "air-gap" configurations in which a force or torque on a rigid "rotor" results

from spatially periodic sources interacting with spatially periodic excitations on a rigid
"stator." Because of the periodicity, the force or torque can be represented in terms of the
electric or magnetic stress acting at the air-gap surfaces §1: (a) planar geometry or devel-
oped model; (b) planar or cylindrical beam; (¢) cylindrical rotor.

Courtesy of MIT Press. Used with permission.
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A. Generalized Description
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B. Synchronous Interaction
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Rotor and stator reference frames z' and z.
Courtesy of MIT Press. Used with permission.
K, =Kj sin[ot-kz]=Re [-j ngj(‘”st'kz)]

K. =Kjsin[ot-k(z'-8)]; z'=z-Ut

6.642, Continuum Electromechanics
Prof. Markus Zahn

Lecture 6
Page 5 of 8



= Kj sin[ (o, +kU)t-k(z-9)]

Re [-j K ej(“’f*k”)tejm]

2
|

_iKS alogt
=-jK; e

7o)
I

_j KBeijej(“’r +kU)t

f, =T e ReJ(5Ks ) e (Kpe et |

— W Mo

= KSK'Re -e—jksej((us-(ur—kU)t
< sinh kg “KRe ) J

For time average force
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Basic configurations illustrating classes of electromechanical

interactions and devices. MQS and EQS systems respectively in
left and right columns.
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Courtesy of MIT Press. Used with permission.
ITI. Electrostatic Machine
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