








Нулеви –
без изместване

Положителни  –
с положително 
изместване

отрицателни –
с отрицателно 
изместване







( )
( )[ ]**

**

00

2
22

coscos

chxzmd

mchxmdd
mzdd

af

a
f

b

−−+=

+−+=

== αα

( ) ( )

( )





 ++=







 −++=

+=

α
απ

αα
απ

α
π

inv
z

x
z

ds

invinv
z

x
z

ds

xmms

bb

yyy

0

0

0

tan2
2

tan2
2

tan2
2

0tan2 αx=∆



00 coscos αα mzddb ==



( ) ( )[ ]**** 2;
22

chxzmdmchxmdd
afa

f −−+=+−+=



делителна

Произвеж-
даща

( ) ( )

( )





 ++=







 −++=+=

α
απ

αα
απ

α
π

inv
z

x
z

ds

invinv
z

x
z

dsxmms

bb

yyy

0

0
0

tan2
2

;tan2
2

;tan2
2



0tan2
2

α
π xmms +=

.;
22

spemsps −=





 ∆+=∆+=

π

0tan2 αx=∆

делителна

Произвеж-
даща



еволвента

( ) ( )( ) .
2cos

cos




 −−∆+= αα
π

α
α invinvzms y

y
y





( )

( ) ( )
0

2

*

min
0

2

*

0

*

0

0000
0

*

0

0
0

sin
2;

sin
2;

sin
sin

2

;sin
2

sin;
sinsin

ααα
α

αα
αα

aaa

a

hzxhzmxhmz

mzOPBPmxhEPLP

≥
−

≥
−

≥

==
−

==





( ) ( )

ms
d
d

invinv
z

x
z

ds

a
a

b
a

aaa

2.0;arccos

tan2
2

min

0

==







 −++=

α

αα
απ





21

21

212211
;

z
d

z
d

pssesesp ww
wwwwwwww

ππ
==+=+=+=



21

21

212211

z
d

z
d

p

ssesesp

ww
w

wwwwwww

ππ
==

+=+=+=

( ) ( )

( ) ( )
( ) ( ) ( )www

www

www

invinvinv

invinv
z

x
z

ds

invinv
z

x
z

ds

ααα

αα
απ

αα
απ

==









−++=









−++=

21

222

111

2

02

2

1

01

1

tan2
2

tan2
2

Еволвентна зъбна предавка без хлабина



Линия на 
зацепване





( ) ( )

( ) ( )

( ) ( ) ( )

?20

tan2

tan2
2

tan2
2

0
0

0
21

21

2

02

2

1

01

11

2

1

=⇒==

+
+

+=









−+++

+







−++=

w

w

ww

ww
w

zz
xxinvinv

invinv
z

x
z

d

invinv
z

x
z

d
z
d

ααα

ααα

αα
απ

αα
αππ

( )
ww

ww
w azzmdd

a
α
α

α
α

cos
cos

cos
cos

22
2121 =

+
=

+
=





( )

( )

yxy

zz
m

aay

azzmdd
a

ymaymdda

w

w

ww

ww
w

w

−=∆









−

+
=

−
=

=
+

=
+

=

+=++=

Σ

1
cos
cos

2

cos
cos

cos
cos

22

2
1

21

21

21

21

α
α

α
α

α
α



• Без изместване

• С изместване

( ) ( ) 0;0;
021

=∆==⇒=
==

yyinvinv
xx

ww αααα

( ) ( )

0;0;;
0

0;0;;
0

0;0;
0 21

21

<∆<<<
<

>∆>>>
⇒>

=∆==⇒=
⇒−=⇒=

+=

Σ

Σ

Σ

Σ

yyaa
x

yyaa
x

yyinvinv
xxx

xxx

ww

ww

ww

αα

αα

αααα



( ) ( )

0;0;;
0

0;0;;
0

0;0
;

0 21

21

<∆<<<
<

>∆>>>
⇒>

=∆=
=⇒=

⇒−=⇒=
+=

Σ

Σ

Σ

Σ

yyaa
x

yyaa
x

yy
invinv

xxx
xxx

ww

ww

ww

αα

αα

αααα



( ) ( )

0;0;;
0

0;0;;
0

0;0
;

0 21

21

<∆<<<
<

>∆>>>
⇒>

=∆=
=⇒=

⇒−=⇒=
+=

Σ

Σ

Σ

Σ

yyaa
x

yyaa
x

yy
invinv

xxx
xxx

ww

ww

ww

αα

αα

αααα



( ) ( )

0;0;;
0

0;0;;
0

0;0
;

0 21

21

<∆<<<
<

>∆>>>
⇒>

=∆=
=⇒=

⇒−=⇒=
+=

Σ

Σ

Σ

Σ

yyaa
x

yyaa
x

yy
invinv

xxx
xxx

ww

ww

ww

αα

αα

αααα





b

b

b

bb

bb

p
BB
d

p
z

d
BB

d
AA

′′′
==

==

′′′
==

==

τ
ϕ

ε

π
τ

ϕ

τ
ϕ

τ
ϕ

ε

α
α

α

αα
α

5.0
2

5.05.0
'

2

2

1

1



( ) ( )

( ) ( ) ( ) ( )

( ) ( )wawa

bb
b

wa
b

wa
b

bb

zz
z
d

z
d

p

dd
PBbBPBbB

p
PBbBPBbB

p
PbPb

αα
π

αα
π

ε

ππ

αααα

ε

α

α

tantan
2

tantan
2

tantan
2

tantan
2

21

21

1

2

2

2

21

21

121212

12121221

−+−=

==

−+−=−+−

−+−
=

+
=



2

1

2

12
2

1

2

1

21
1

1

;1

S
S

S
SS

S
S

S
SS

∆
∆

−=
∆

∆−∆
=

∆
∆

−=
∆

∆−∆
=

λ

λ



2131

31

2

1
2

31

2131

1

2
1

11;
1

1
ii

i
i

ii
−
−









±−=

−
−









±−=

ρ
ρ

λ
ρ
ρ

λ



1

2

2

1
2

2

1

1

2
1

1

;1

z
z

MB
MB

z
z

MB
MB

−=

−=

λ

λ

MBMB
i

i

i

2111

212

1
2

21
1

2
1

1

3
31

;

11

1

0

==









−=









−=

==

ρρ
ρ
ρ

λ

ρ
ρ

λ

ω
ω

MB
MB

z
z

z
z

MB
MB

r

r

2

1

2

1
2

2

1

1

2
1 ;1

−=

−=

λ

λ








