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d
u
d
e)

toim
el.

U
u
ritavak

s
m

ateriaalsek
s

kesk
kon

n
ak

s
v
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Ü

h
ek

s
vaad

eld
avaid

m
ateriaalseid

kesk
kon

d
i

iselo
om

u
stavak

s
su

u
ru

sek
s

on
in

erts.
In

ertsi
m

õõd
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seetõttu

,
et

m
e

kasu
tam

e
sirg

jo
on

elisi
ko

ord
in

aate.
K

u
n
a

p
id

eva
m

assijaotu
se

p
u
h
u
l
d
M

=
ρ
d
υ
,

siis
p
ole

olu
lin

e,
kas

in
tegreeritak

se
ü
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õi

m
assi.

O
n

selge,
et

liik
u
m

ish
u
lga

P

kom
p
on

en
d
id

P
k (x

,t)
=

∫

M

v
k (x

,t)d
M

.
(4.9)

K
u
i
korru

tad
a

avald
ist

(4.8)
skalaarselt

b
aasivek

toriga
I
K

,
siis

saam
e

liik
u
m

ish
u
l-

ga
P

kom
p
on

en
d
id

P
K

L
K

-s
—

P
K

(X
,t)

=
δ
K

k

∫

M

v
k (x

,t)d
M

.
(4.10)

K
eh

a
(m

ah
u
s
υ

sisald
u
va

m
assi

M
)
kin

eetilin
e

m
o
m

en
t 2

H
o
ru

u
m

ip
u
n
k
ti

o
su

h
tes

H
o

d
ef
=

∫

M

p
×

v
d
M

=
ik

∫

M

e
k
lm

p
l v

m
d
M

.
(4.11)

A
n
alo

ogiliselt
eeln

evaga
saam

e
ka

k
in

eetilise
m

om
en

d
i
kom

p
on

en
d
id

esitad
a

n
ii

2I.k
.
m

o
m

e
n
t

o
f
m

o
m

e
n
tu

m
o
r

a
n
g
u
la

r
m

o
m

e
n
tu

m
.
E

esti
k
eeles

kasu
tatak

se
ka

term
in

eid
im

p
u
lsi

m
om

en
t

ja
p
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ü
h
ik

ru
u
m

ala
koh

ta.

2.
V

ä
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u
d

12
on

p
õh
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u
d

13
on

p
õh
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õigi

si-
sejõu
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jõu
d

(sisejõu
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seetõttu
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äärtu

steoreem
e)

—

dd
t
(ρ

v
∗∆

υ
)

=
t ∗(n

) ∆
a−

t ∗k ∆
a

k
+

ρ
f ∗∆

υ
.

(4.24)

S
iin

∆
υ

on
tetraeed

ri
ru

u
m

ala,
∆

a
ja

∆
a

k
–

tetraeed
ri

tah
k
u
d
e

p
in

d
alad

,
v
∗

–
tetraeed

ri
p
u
n
k
tid

e
kesk

m
in

e
k
iiru

s
n
in

g
f ∗

–
kesk

m
in

e
m

ah
u
jõu
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õttes

valem
is

(4.25)
n

=
−

n
saam

e

t
(−

n
)
=

−
t
(n

) ,
(4.26)

st.,p
u
n
k
tis

p
m
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õttek
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ü
ü
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ošen

ko,
in

sen
erid

τ
11

τ
22

τ
33

τ
23

τ
31

τ
12

G
reen

,
Z
ern

a,
V

en
e

ja
S
ak

sa
au

torid

σ
11

σ
22

σ
33

σ
23

σ
31

σ
12

M
õn

ed
In

glise
ja

A
m

eerika
σ

x
x

σ
y
y

σ
z
z

σ
y
z

σ
z
x

σ
x
y

au
torid

n
in

g
teised

4
.4

.
L
iik

u
m

ish
u
lg

a
ja

k
in

ee
tilise

m
o
m

e
n
d
i
lo

k
a
a
ln

e
ta

sa
k
a
a
l

4
-

2
0

4
.4

L
iik

u
m

ish
u
lg

a
ja

k
in

e
e
tilise

m
o
m

e
n
d
i

lo
k
a
a
ln

e
ta

sa
k
a
a
l

L
äh

tu
m

e
valem

eist
(4.23)

(lk
.
4-13),

st.
liik

u
m

ish
u
lga

ja
k
in

eetilise
m

om
en

d
i
glo-

b
aalse

tasakaal
sead

u
stest

DD
t

∫

M

v
(x

,t)d
M

=

∫

M

fd
M

+

∫

s

t
(n

) d
a
,

DD
t

∫

M

p
×

v
d
M

=

∫

M

p
×

fd
M

+

∫

s

p
×

t
(n

) d
a

n
in

g
leiam

e
vasak

u
l
p
o
olel

olevad
m

ateriaalsed
tu

letised
. 17

S
aam

e
√

∫

M

a
d
M

=

∫

M

fd
M

+

∫

s

t
(n

) d
a

∫

M

p
×

a
d
M

=

∫

M

p
×

fd
M

+

∫

s

p
×

t
(n

) d
a
.

(4.31)

N
eed

on
valem

ite
(4.4)

altern
atiiv

sed
k
u
ju

d
.
V

aatlem
e

n
ü
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