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Ü
ld
v
õ
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õn

in
gaid

selliseid
ü
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n
o
om

id
e
ab

il
vab

alt
to
etatu

d
ü
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∂
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∂
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∂
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∂
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∂
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jõu

d
u
d
e
in
ten

siiv
su
s
(d
im

en
-

sio
on

N
/m

3).
P
alju

d
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p
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∇
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∂
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ü
d
on

va
ja
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∂
2
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1R
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∂∂
ψ

)

=
1R

∂∂
R

+
cot

ψ

R
2

∂∂
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∂
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0
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∂∂
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ψ
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2

∂∂
ψ
+
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2

∂
2

∂
ψ
2

)
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0.
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∂
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∂
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∂
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=
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Ψ

n
on

vaid
m
u
u
tu
ja

ϕ
fu
n
k
tsio

on
.
K
ok

k
u
saam

e
v
iim

asest
kah

est
h
arilik

u
d
iferen

tsiaalv
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Ψ
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=
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=
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=
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=
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=

1

2
nn

!

d
n

d
x
n
(x

2
−
1)

n.
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õ
rra

n
d
id

7
-
8

K
asu

tad
es

valem
eidx

=
cos

ψ
,

R
x
=

z
ja

R
=
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=
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=
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+
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=
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+
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n
o
om

id
on

ka
b
ih
arm

o
on

ilise
v
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äid

ata,
et

k
u
i
R

nΨ
n
osu

tu
b
h
arm

o
on

ilise
v
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=
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Ü
m
a
rp

la
a
d
i
p
a
in
e

J
o
on

is
7.2:

S
ü
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n
o
om

id
,
saam

e
p
in
gefu

n
k
tsio

on
i
esi-

tad
a
k
u
ju
l

ϕ
=

A
3 (2z

3
−
3r

2z)
+
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õh

jal
saam

e
seejärel
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m
m
eetrilised

kon
stan

tsed
ko

orm
u
sed

.

V
alid

es
(7.16)

ja
(7.17)

n
eljan

d
at

järk
u
p
olü
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=
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ü
h
tlan

e
tõm

m
e
σ
z
=

b
lah

en
d
ist

(7.19).
S
eega

tu
leb

ra
jatin

gim
u
stest

{

σ
z
=
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=
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=
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−
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m
m
eetrilisel

ju
h
u
l
k
u
ju



w
(r,z)

=
w
(r),

u
(r,z)

=
−
z
d
w
(r)

d
r

,
σ
z
=

0,

R
(r,z)

=
0,

Z
(r,z)

=
32h

(

1
−

4z
2

h
2

)

p(r).
(7.28)

S
eejärel
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õ
rra

n
d
.

7
-
1
9



d
w
(r)

d
r

=
2C

1 r
ln
r
+
C

1 r
+
2C

2 r
+

C
3

r
+

p
o r

3

16D
,

M
r (r)

=
−
D

[

2C
1 (1

+
ν
)
ln
r
+
C

1 (3
+
ν
)
+
2C

2 (1
+
ν
)
−

C
3 (1

−
ν
)

r
2

]

−

−
(3

+
ν
) p

o r
2

16
,

M
ϑ (r)

=
−
D

[

2C
1 (1

+
ν
)
ln
r
+
C

1 (1
+
3ν

)
+
2C

2 (1
+
ν
)
+

C
3 (1

−
ν
)

r
2

]

−

−
(1

+
3ν

) p
o r

2

16
,

Q
r (r)

=
−

4D
C

1

r
−

p
o r2
.

(7.39)
S
u
u
ru
stest

(7.38)
ja

(7.39)
on

v
älisserval

tead
a
tavaliselt

kak
s.

R
õn
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õh

jal
p
eab

C
1
=

0.

•
T
sen

tris
m
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ü
m
arp

laad
i
p
ain

e.

7
.4
.2
.
Ü
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ä
ik

k
in
n
itu

s
(v

t.
jo
o
n
is

7
.3

a
))

R
a
jatin

gim
u
sed

p
laad

i
v
älisservas

r
=

b
on

an
tu
d
k
u
ju
l
w

=
0
ja

d
w
/d
r
=

0.
K
asu

tad
es

v
iim

aseid
,
saam

e
m
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ü
m
a
rp
la
a
t

7
-
2
7

P
in
g
e
d
.
J
ärgn

evate
avald

iste
tu
letu

sk
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sõltu
van

a
p
laad

i
p
ak

su
se

ja
raad

iu
se

su
h
test.



7
.4
.2
.
Ü
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äitu

b
v
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rõn

gasp
laat.

P
laad

ile
m
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p
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p
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p
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p
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Ü
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=
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=
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=
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=
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=
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=
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=
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=
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=
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
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=
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=
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=
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b
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ra
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ü
m
arp

laad
i
p
ain

d
eü
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õi

vab
a).

2.
K
o
orm

u
s:

ü
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ü
h
tlaselt

m
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jäigalt

k
in
n
itatu

d
.

K
asu

tatu
d
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ü
h
tlaselt

m
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p
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sõltu

b
n
ii
p
in
ge

k
u
i
läb
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p
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=
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=
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ü
le
sa
n
d
e
la
h
e
n
d
e
id

7
-
5
5

0.010.025
0.05

0.1
0.2

0

0.05

0.1

0.15

0.2

 rc

 r
e

E
kvivalentraadius plaadi paksuste 

t =
 [0,01; 0,05; 0,1; 0,2] jaoks

J
o
on

is
7.13:

E
k
v
ivalen

traad
iu
s
r
e
vastavalt

valem
ile

(7.73)
n
elja

erin
eva

p
laad

i
p
ak

su
se

korral.
K
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ü
h
tlaselt

ü
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ööd

a
sise-

v
õi
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ristlõikega
rõn
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