
Formule 

Elektrina in električni tok 
Qi t

∆=
∆

 

IJ A=  

 
 

Enostavni izmenični tokokrog  

u iϕ α α= −  
2 fω = π ⋅  

( )m usinu U tω α= ⋅ ⋅ ±  

m

2
UU =  

2
2R

R R R
UP U I I RR= ⋅ = = ⋅  

 L L LQ U I= ⋅  

C C CQ U I= ⋅  

C
1X Cω

=
⋅

 

LX Lω= ⋅  
 

Magnetno polje 
7

0 4 10µ −= π ⋅  

H l
Θ=  

I NΘ = ⋅  
mF B I l= ⋅ ⋅  

r 0B Hµ µ= ⋅ ⋅  
B A= ⋅  

 
 
Elektromagnetna indukcija  

i
iU B v l N Lt t

∆ ∆= ⋅ ⋅ = − = −
∆ ∆
  

2

r 0
N AL lµ µ ⋅= ⋅ ⋅  

 
 
Električno polje 

12
0 8,85 10ε −= ⋅  

QC U=  
22

e 2 2 2
Q U QC UW C
⋅ ⋅= = =

⋅
 

UE d=  

F Q E= ⋅  

r 0
AC dε ε= ⋅ ⋅  

r 0D Eε ε= ⋅ ⋅  
 
 
Enosmerna vezja 

UR I=  

lR Aρ= ⋅  

( )20 1R R Tα= ⋅ + ⋅ ∆  
2

2UP U I I RR= ⋅ = = ⋅  

eW P t U I t= ⋅ = ⋅ ⋅  

izh izh

vh vh

P W
P Wη = =  

Sestavljeni izmenični tokokrog  
cosP S ϕ= ⋅  
sinQ S ϕ= ⋅  

( ) 

22
L CS U I P Q Q= ⋅ = + −  

cosR Z ϕ= ⋅  
sinX Z ϕ= ⋅  

 
Realna tuljava  

L 2X L f Lω= ⋅ = π ⋅ ⋅  

L 1tg tg
X QRϕ

δ
= = =  

 
Zaporedna vezava  

( )22
L CZ R X X= + −  

L C L C

R
tg X X U U

R Uϕ
− −

= =  

 
Vzporedna vezava  

( ) 

22
C LY G B B= + −  

 C L C L

R
tg B B I I

G Iϕ
− −

= − = −  

Realni kondenzator  

C
1 1

2X C f Cω
= =

⋅ π ⋅ ⋅
 

C

1tg tg
R QXϕ

δ
= = =  

 
Resonanca  

0
1

2
f

L C
=

π ⋅
 

0fB Q=  

 
Transformator  

1 2 1

2 1 2

U I N
U I N= =  

  



 

Prehodni pojavi 
LR C Rτ = ⋅ =  

pp 5t τ=  

c 1
t

u U e τ
− = ⋅ − 

 
 

c
t

u U e τ
−

= ⋅  

L 1
tUi eR
τ

− = ⋅ − 
 

 

L
t tUi I e eR
τ τ

− −
= ⋅ = ⋅  

 
 
Digitalna tehnika 

1 1X + =  
X X X+ =  
X X X⋅ =  
X X=  

0 0X ⋅ =  
X XY X+ =  

( )X X Y X⋅ + =  

( )X Y Y XY+ ⋅ =  

X Y Y X Y⋅ + = +  
( ) 1X Y X+ + =  

( ) 0X Y X+ ⋅ =  

X Y X Y+ = ⋅  
X Y X Y⋅ = +  

max min
LSB n2

x xX −
=  

analog
digit

LSB

U
x U=  

Elektronska vezja  
Usmernik 

srm
sr sr m 2

IUU U U f C= → = −
π ⋅

 

srm
sr sr m

2    4
IUU U U f C= → = −

π ⋅
 

 
Tranzistor 

C E BI I Iα β= − ⋅ = ⋅  

1
αβ
α

=
−

 

E B C 0I I I+ + =  
 
Operacijski ojačevalnik 
invertirajoči 

p

v

R
A R= −  

p

v

  upor v povratni zanki
  upor na invertirajočem vhodu 

R

R −

−
 

 
neinvertirajoči 

p

v
1

R
A R= +  

 
 
Presek vodnikov in moč bremen  

2
f f

200 200
% %

l I l PA u U u Uλ λ
=

∆
⋅ ⋅

⋅ ∆
⋅ ⋅=

⋅ ⋅ ⋅
 

2
f f

200 cos 200
% %

l I l PA u U u U
ϕ

λ λ
⋅ ⋅ ⋅ ⋅ ⋅= =
⋅ ∆ ⋅∆ ⋅ ⋅

 

( )2
2

100 3 100 mm% %
l I l PA u U u Uλ λ
⋅ ⋅ ⋅ ⋅ ⋅= =

⋅∆⋅ ∆ ⋅ ⋅
 

2
100 cos 3 100

% %
l I l PA u U u U

ϕ
λ λ
⋅ ⋅

∆ ∆
⋅ ⋅ ⋅ ⋅= =

⋅ ⋅ ⋅ ⋅
 

( )22
ks cuI t k A⋅ ≤ ⋅   IJ A=  

( )i i2
200

%
A P l

u Uλ
= ⋅ ⋅

⋅ ⋅∆ ∑  

lR A
ρ ⋅=  

( )2    Vl IU Aλ
∆ ⋅ ⋅=

⋅
 

 

Elektromotorni pogon 

P U I= ⋅  

el.mot 3 cosP U I ϕ= ⋅ ⋅ ⋅  

ZY Z
1
3I I ∆= ⋅  

ZY Z
1
3M M ∆= ⋅  

vodnika
p lR A
⋅=  

2
2 1

1

NU UN= ⋅  

max ef 2U U= ⋅  
tanQ P ϕ= ⋅  

cos
PS
ϕ

=  

meh 30PM n
⋅

=
π ⋅

 

s
60fn p
⋅=  

s

60fp n
⋅=  

s

s
100 %n ns n

−
= ⋅  

 
 
  



 

Regulacije 

o
p

o

yK x=  

 
1PT  – člen (odziv sistema) 

 

izh p vh1
t

X K e Xτ− 
= ⋅ − ⋅ 

 
 vhX  – vhodna veličina 

izhX  – izhodna veličina 

pK  – ojačanje sistema 
τ – časovna konstanta sistema  

I – člen 

( ) ( )izh I vhX t K fx t dt= ⋅  

Če je ( )vhx t  konstantna vrednost, 
dobimo: izh I vhX K x t= ⋅ ⋅  
 
D – člen 

( ) ( )vh
izh D

X t
X t K t

∆
= ⋅

∆
 

 
 
 
PID regulator  

( )i 0
tK e dτ τ∫r

P

Setpoint

−

Σ Error I

D

Process Output

( )
d

de t
K

dt
=

e Y X
Σ

( )pK e t

+

 

Setpoint ( )r  – referenčna vrednost 

Error ( )e  – napaka (odstopanje) 

Output ( )X  – regulirana veličina 

pK  – ojačanje P regulatorja 

iK  – integracijska konstanta i i1/T K=  

dK  – diferencirna konstanta 
Y – izhod regulatorja (regulirana veličina) 

 

( ) ( ) ( ) ( )
p i 0 d

t de t
y t K e t K e d K dtτ τ= + ∫ +  

 

p V
N

1  dey K e e dt TT dt
 = ⋅ + ∫ + ⋅ 
 

 NT  – integralni čas 

VT  – diferencirni čas 
 
Digitalni PID regulator (e je v času t∆  konstanten) 

( ) ( )p i d /Y K e K e t K e t= ⋅ + ⋅ ∑ ⋅ ∆ + ⋅ ∆ ∆   t∆  – časovni interval izračuna 
 
ZN – metoda nastavitve parametrov PID regulatorja 
Vrsta nadzora pK  iK  dK  uK – kritično ojačanje 

uT – perioda nihanja P u0,50 K  – – 
PI u0,45 K  u u0,54 /K T  – 

PID u0,60 K  u u0,2 /K T  u u3 /40K T  
  



 

Ujemi strojnih delov 

maks g d –  Z A a=  

min d g –  Z A a=  
 
 
Toleranca 

g gd d a= +  

d dd d a= +  

g dT a a= −  

g gD D A= +  

d dD D A= +  

g dT A A= −  
 

Preračun ležajev 
6 3

h 3
10
60

CL n F
 = ⋅  ⋅  

 

 
 
Delo, moč, izkoristek 

k

el

P
Pη =  

P m g v= ⋅ ⋅  
m g hP t
⋅ ⋅=  

v D n= π ⋅ ⋅  
P T ϖ= ⋅  

2
dT F= ⋅  

30
nϖ π ⋅=  

P F v= ⋅  
AP t=  

A F s= ⋅  
A m g h= ⋅ ⋅  

 
 
Hitrost pri obdelavi 

cv d n= π ⋅ ⋅  

fv f n= ⋅  

zf f z= ⋅  

  



 

 

Pnevmatika in hidravlika 

e

FA p η
=

⋅
 

4 Ad ⋅=
π

 

e okol
v

okol

p pQ A s n p
+

= ⋅ ⋅ ⋅  

e vp QP
η
⋅

=  

mot 600
Q pP ⋅=  

črp vh mot črpP P η η= ⋅ ⋅  

v vQ V n η= ⋅ ⋅  

črp

e

P
Q p=  

2

v 4
DQ A v vπ ⋅= ⋅ = ⋅  

izh
črp vh mot črp

vh

P P PPη η η= → = ⋅ ⋅  

 
 
Prečni zatič  
(pesto in gred) 

dop2
F

Aτ τ= ≤
⋅

 

2
,4

dA π ⋅=  2 TF D
⋅=  

n dop2·
6 Tp p
D d
⋅= ≤  

( )z dop2 2
z

4 Tp p
d D D

⋅= ≤
⋅ −

 

s sdop2
4 T

D d
τ τ⋅= ≤

⋅ π ⋅
 

 
 
Vzdolžni zatič 

dop
P

Fp pA= ≤  

p 2
n l dA ⋅ ⋅=  

n … število zatičev, D … premer gredi 

s sdop
s

F
Aτ τ= ≤  

sA n d l= ⋅ ⋅  
2 TF D
⋅=  

 

Robotika in kinematika 

( )2 2 2 2 cosd a b ab β= + − ⋅

 ( )
2 2 2 2

cos 2
a b x y

abβ + − −=  

2 arctan yK x
 =  
 

 

2 2 2 2

2 2

 1  arccos
2

a x y bK
a x y

 + + − =
 + 

   

 
 
Napetost v elementu 

 

N

N

F
Aσ =  

Fp A=  

 

S

S

F
Aτ =  

 
 
Vijačne zveze 
Sile na navoju 

( )t tanF F γ ρ= ⋅ ±  

2
tan P

dγ =
π ⋅

 

tan
cos 2

µρ
α

=  

2
t 2

dT F= ⋅  

 
Prednapeti vijak 

dop

2 FA
σ

⋅=  

 0,2p
dop

R
σ

ν
=  

( )22
0p 3σ σ α τ= + ⋅ ⋅  

,F
Aσ =  

2
1

4
dA π ⋅

=  

t
,T

Wτ =  
3
1

t 16
dW π ⋅

=  

 
dop

p

Fp pz A= ≤
⋅

 

( ) 

2 2
1p 4A d Dπ= ⋅ −  

H z P= ⋅  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Vijak brez prednapetja 

dop
F
Aσ σ= ≤  

2
1

4
dA π ⋅

=  

 0,2
dop

pR
σ

ν
=  

 

dop
p

Fp pz A= ≤
⋅

 

( ) 

2 2
1p 4A d Dπ= ⋅ −  

H z P= ⋅  
 
Prečno obremenjen vijak 

dop
F
Aτ τ= ≤  

2
1

4
DA π ⋅

=  

 0,2p
dop

R
τ

ν
=  

 

dop
d

Fp pA= ≤  

 1dA s D= ⋅  
 
Privijanje vijaka 

1 2W F r= ⋅ π ⋅  

2W F P= ⋅  
 

  



 

Zveze s sorniki 
maks

dop
z

M
Wσ σ= ≤  

( )maks 4 2
F bM a= ⋅ +  

3

z 32
dW π ⋅=  

dop2
F

Aτ τ= ≤
⋅

 

2

4
dA π ⋅=  

 

dopd
d

Fp pA= ≤  

 dA d b= ⋅  

 

V dop
V

Fp pA= ≤  

 V 2A d a= ⋅ ⋅  
 
 
Zveza z zagozdo 

dop
2

2
*

Tp pd l t i
⋅= ≤

⋅ ⋅ ⋅
 

 
 
Zveza z mozniki 

( ) dop
1

2
*
k Tp p

d l h t i
⋅ ⋅= ≤

⋅ ⋅ − ⋅
 

1, če je 1k i= =  
1,35, če je 1k i= >  

 
 
Osi in gredi 

maks3
dop

32 Md
σ
⋅

=
π ⋅

 

3
dop

16 Td
τ
⋅=

π ⋅
 

9,55P PT nω
= = ⋅  

 
 
Kovice 

sdop
1

F
A m nτ τ= ≤
⋅ ⋅

 

2
1

1 4
dA π ⋅

=  

dop
1

Fp pd s n= ≤
⋅ ⋅

 

Temperaturno raztezanje 
l l Tα∆ = ⋅ ⋅ ∆  

2 1T T T∆ = −  
( )1 1l l Tα= ⋅ + ⋅ ∆  

V V Tβ∆ = ⋅ ⋅ ∆  
( )1 1V V Tβ= ⋅ + ⋅ ∆  

3β α= ⋅  
 
 
Zobniki 

pm =
π

 

0d z m= ⋅  

f 0 2,4 md d= −  

k 0 2 md d= −  
 
 
Gonila (jermenska, zobniška,  
verižna, sestavljena) 

1 2
2

d da +
=  

1 2 2 2

2 1 1 1

n d z Mi n d z M= = = =  

1
1

1

30 PM n
⋅

=
π ⋅

 

2
2

2

30 PM n
⋅

=
π ⋅

 

2

1

P
Pη =  

2 1P Pη= ⋅  

cel 12 34 ...i i i= ⋅ ⋅  

vhod
cel

izhod

ni n=  

 
 
Elastične deformacije, 
Hookov zakon 

FE Aσ ε= ⋅ =  

0

l
lε ∆=  

0l l l∆ = −  

 


