Structures

m Agenda:

— Example: cantilever beams

— Stress issues
m  Cantllevers
= Doubly-supported beams
= Buckling

m Reading: Senturia, Ch. 9, pp. 216-238.
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* Guided-end beam with concentrated load

x}{ J‘- ﬂlﬂnh’{'ﬁ'g?"{_‘f

|
Al
g
}

r 1 I| & 1 oty
H{P | :}Lu“«i‘-c‘f"]"jr o
\ s = O
‘-.,J nm -‘r\fj || LJ]IJL"-J
@m\ = U
i e T \ C e
_._.--—';' - -E-i .E.'L I||\ . =
) il 7
\ X %=
qukesekon 1
d\L"-"-J = -IEL.J X 4 P‘a \\ =" iu'-f‘} 7
b — ﬁ
I A X '15"%
| # N + - —
0 B A\ Sus
v -.I‘ .
" |f:.- —_

2 EEL5225: Principles of MEMS Transducers (Fall 2003)



N EY OF

) E I'ﬁ[a..ll ’\l

(e sr e |

Before release

I—I

After release,
but before bending

+ -Hil
|
oy > Oy
+ Hi2
Compression W 2

Stress before release

Oz} =Gy —

M(x)= _fﬂ'(:

—-H/1

1

:——ﬂ'l

6

3 EEL5225: Principles of MEMS Transducers (Fall 2003)

g 4 Tension
—0y 0y
' = Oy
Compression
H/d

Z

Stress after release,
but before bending

7]

Hi2

)-(W-d=)- =

WH*

i .

After bending
il
H 4+ Tenzion
_ « Compressive stress
Compression  » 5tress gradient
+ Hi2
¥z
After bending

EI
M(x)=-
p(x)
1 EH
p(x) = % o

1{ E
ﬂ{x):E(I—UJ



