2 (Air Spring)

4-1
4-1
Air supply
—
4-1
4-1-1
(Equilibrium equation)

F = PA
F N)
Pg (Gauge pressure)
A




(Polytropic process)

dF = AdP9
dF = _.dP
k " dh
(N/m)
(m)
PVn = const,
(Absolute pressure)
(N/m2)
(m2
(Differentiate)
nPVnxdV +VndP = 0
dP = dPt- dv

K . NPAdV nPA
~ ~v~~dh

k_nPA
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(4-4)



Block diagram

on/off

32

Calculation |

4-1-2

——p»{ Controller

-

T

Valve

—

Air spring

—p{ Plant

42 A

(Control Valve)

(Controller)
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4-2
«
4-3
3El
< p
1—j— "rfih 1 48El
rH y
(= 1 20 k - 192
A *
Je—ea [« H =1
R
4-3
| (Moment of Inertia of Cross-
sectional area)
|
A
E (Young's Modulus)
4-3
4-4 (Continuous Beam) (Simple
Support) 3

(Pin Joint)
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>
<
>
')

<— )
{ L )
A F
(e * )’ [ 2
L
A i A
A i .
N!
4-4
2 (Statically
Indeterminate Beam) (Equilibrium Equations) (Constraint)
3 (Deflection)
4-2-1 ? (Singularity Function)
X (X x0)n 0 )@



e ={ Y W ORISR
RE

\(x - xQndx = - A (x - Xg*L+c  Whenn>(
okt xx =0 (ks - whenn>|

4-2-2 L
A <49)
| (Moment of Inertia of Cross-
sectional area)
E (Young's Modulus)
y X
MX X
Mx 4-4
Mx = N™-F(x-4)1+N2x- a)l (4-10)
CTddiyz _ NX-F(x-LIf +N2(x-a)1
N NX F{x-L)2" 2x-a)2 1 411)

By Il f - X + A L +[1x + c2

X2C4./10 224
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g c2 (Boundary Conditions)
X=01y=0 c2=0
X=aly=0 ¢g=Fa " ~~¢
By = 3 F(x-Ly)3 1M(x-a)3 1Fja-Ljfx Nax
y o= 6a
(4-12)
X=L1ly=0

0 =y FL-Y)3VM(L-a)3{F(a-kfiL NAL 4

4-4 2jj=0
F = NI+N2+N3 (4-14)
=0
F(Z-4) = NI+NZL-a) (4-15)
413,414 415 3

FL(a- )3 a3:L2+aFL22 aFL?

aSbFL abC-FL+abFL3+bFL(a LiY-FL\a-L,y +abF1~aFLLL- aFOL, -abFli +aFI£|
-abl(@2+ -2

112

3 4-12

ﬁEQg 4)3*3- abPx3+aFL3+ FL{a- L j3a2X +ad Fx
12aLE|
- aF1X- 2a2bLFg : 4L3+ 2abLxF(a- 4)3
12abL

+
(4-16)



37

(x=L1)
- 433 +8all, - 2 X - <aU\+IX)

12 £ (4-17)
k F y
12 £ 18)
Moo 4 L+8 11-2 t-dalG
a
4-3
L=05m,L =025m,|2=025m, 9cm 2.8 mm E =200 GPa
=13,h=10cm =30cm
4-8,
4-18 2=mMW?2
2
a P
4-7 R2 ' (Coefficient of

determination)
R2 1
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250000 - 0.47
s ; i —=— @ffeeme
= 200000 --Roreereeeeeereeeeeeeeseen g E
E = 043 7
= ? = 0.9184 F E g —— A
g 150000 - Qs iy I i~ 25"0:@863"5 g 2
S - 039 & 3
® - o] malszannndadu
r.; 00000, —prosmo-smmmrrmsems PN oot e o - 0.37 o
z E = & AN (@1f7emA)
C 33
S - 035 @ ... =
B 50009 e e DN i g » masannosFady |
g - 033 A% (ATW)
C O L T T T T T LI ™ | y T T .7\ T 7T - 0.31 :
500 700 900 1100
=3 < o |
AMNLFITRULATRIANS (rpm) :
4-5 a ] P
( 50 cm. 9cm. 2.8 mm.
10 cm. 30 cm.)
0.33 ( Friction-damped
springs)
7-1-4 0.0047 )

32 (c=0) 3-4 ("=0.05)
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