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rra

n
d
iteks

ja
n
ad

esitatak
se

L
agran

ge’i
ko

ord
in
aatid

es
(L
agran

ge’i
k
irjeld

u
s).

4
.1
.

M
a
ss

4
-
4

R
u
u
m
ilise

p
id
ev
u
sv
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ü
n
aam

ika
k
u
rsu

stes
jaotatak

se
jõu
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õju

v
jõu
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ü
p
oteesi,

m
id
a
vaatlem

e
järgm

ises
ala

jaotu
-

ses.
1
1I.k

.
e
x
trin

sic
v
o
lu
m
e
lo
a
d
s
o
r
e
x
trin

sic
bo
d
y
lo
a
d
s

1
2I.k

.
e
x
trin

sic
su
rfi
ce

lo
a
d
s
o
r
co
n
ta
c
t
lo
a
d
s

1
3I.k

.
m
u
tu
a
l
o
r
in
te
rn
a
l
lo
a
d
s



4
.3
.

P
in
g
e

4
-
1
3

A
llp

o
ol

kasu
tam

e
v
älisjõu
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jõu

p
aari

m
om

en
t.

S
eega,

keh
ale

m
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õrd

vastu
p
id
ised

p
in
gevek

-
torid

.
R
aken

d
ad

es
an

alo
ogilist

m
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äik
u
ka

m
om

en
tp
in
getele,

saam
e

m
(n

)
=

m
k n

k
=

m
k n

k
ja

m
(−

n
)
=

−
m

(n
) .

(4.27)

C
h
a
u
ch
y
p
in
geh

ü
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sõltu
b
vaid

p
in
n
an

orm
aalist,

m
itte

aga
p
in
-

n
a
k
u
ju
st.

S
elgitu

s:
vaad

eld
avas

p
iirp

rotsessis
∆
a
→

0
ei

om
a
p
in
n
a
k
u
ju

m
itte

m
in
git

täh
tsu

st.



4
.3
.

P
in
g
e

4
-
1
9

4
.3
.3

P
in
g
e
te
n
so

r

J
o
on

is
4.3:

P
in
geten

sor

P
in
geten

sori
kom

p
on

en
t

(p
in
gekom

-
p
on

en
t)

t
k
l
on

ko
ord

in
aatp

in
n
al

x
k
=

con
st

m
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ü
d
avald

ad
a
k
u
ju
l

t
(n

)
=

t
k n

k
(4.28)
=

t
k
l n

k il ,
(4.29)

k
u
st

t
(n

)l
=

t
k
l n

k .
(4.30)

S
eega

olem
e
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tä
h
istu

si
p
in
g
e
te
n
so

ri
ja
o
k
s

t
11

t
22

t
33

t
23

t
31

t
12

E
rin

gen
,
T
ru
esd

ell

A
B

C
D

E
F

C
au

ch
y
varasem

ad
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sõltu
m
atu

t
in
varian

ti
I
t ,
II

t
ja

III
t ,
m
ille

leid
m
ise

eesk
irjad

,
läb
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ik
ja

va
stu

sed
o
n
fa
ilis

N
a
id
eP

1
.pd

f.


