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Maxinski elementi 2
Pismeni ispit

Prenos snage od pogonske maxine EM (PEM = 75kW, nEM = 1500 o
min ) do doboxa D ostvaruje se pomo�u

kaixnog para K1 −K2, pu�nog zupqastog para z1 − z2, i cilindriqnih zupqastih parova sa pravim
zupcima z3 − z4 i z5 − z6. Dobox D se preko prstenova P oslaǌa na vaǉke V. Zupqanik z6 i prstenovi
P su qvrsto spojeni sa doboxem D, koji radi sa sredǌim udarima.
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Poznato je:

I Kaixni par K1 −K2: dK1 = 300mm, dK2 = 400mm, a = 690mm, fk = 0, 02, z = 4, trapezni kaix
profila C, E = 35 N

mm2 , η = 0, 97, µ = 0, 90.

I Pu�ni par z1 − z2: z1 = 2, z2 = 40, xz1 = xz2 = 0, m = 8mm, q = 12, koeficijent treǌa µ = 0, 04,
materijal pu�nog toqka C.CuAl10Ni, podmazivaǌe uǉem.

I Cilindriqni zupqasti par z3 − z4: z3 = 16, z4 = 48, η = 0, 98.

I Cilindriqni zupqasti par z5 − z6: z5 = 24, z6 = 116, m = 24mm, b5 = 240mm, materijal zupqanika
z5 je nodularni liv NL800, a materijal zupqanika z6 je nodularni liv NL600, εα = 1, 82, kvalitet
izrade IT10, η = 0, 96.

Potrebno je:

1. Odrediti otpor u vidu obrtnog momenta koji se mo�e savladati na doboxu D pri punom iskorix-
�eǌu snage elektromotora EM.

2. Odrediti koeficijent pomeraǌa profila zupqanika z5, ako je poznato da je xz6 = 0.

3. Odrediti stepen sigurnosti bokova zubaca zupqanika z5. Zanemariti uticaj korekcionih faktora
na vrednost kritiqnog napona na bokovima zubaca zupqanika z5 . Dati odgovaraju�i komentar.

4. Odrediti radni vek pu�a z1 pri stepenu sigurnosti SH = 1, 00.

5. Odrediti najve�i napon u kaixu i prikazati ǌegov polo�aj na skici kaixnog para K1 −K2, ako
je stepen sigurnosti protiv proklizavaǌa Sµ = 1, 25.



REXEǋE

Zadatak br. 1

PD = PEM · ηK1K2 · η12 · η34 · η56

tan γm =
z1
q

=
2

12
= 0, 16666

γm = arctan 0, 16666 = 9, 46◦

ρ = arctanµ = arctan 0, 04 = 2, 29◦

η12 =
tan 9, 46◦

tan(9, 46◦ + 2, 29◦)
= 0, 80

PD = 75000 · 0, 97 · 0, 80 · 0, 98 · 0, 96 = 54754, 6W

nD =
nEM

iK1K2 · i12 · i34 · i56

iK1K2 =
dK2

dK1
· 1

1− fk
=

400

300
· 1

1− 0, 02
= 1, 36

i12 =
z2
z1

=
40

2
= 20

i34 =
z4
z3

=
48

16
= 3

i56 =
z6
z5

=
116

24
= 4, 83

nD =
1500

1, 36 · 20 · 3 · 4, 83
= 3, 80 o

min

ωD =
2 · π · nD

60
= 0, 398s−1 → TD =

PD

ωD
=

54754,6

0,398
= 137574Nm
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Zadatak br. 2

a56 =
1472

cos 30◦
= 1699, 72mm

αw = arccos
(z5 + z6

2
· mn

1
· cosα
a56

)
= 21, 75◦

x5 =
(invαw − invαn) · (z5 + z6)

2 tanαn

x5 =
(0, 01935− 0, 01490) · (24 + 116)

2 tan 20◦
= 0, 8558

x ·m = 0,8558 · 24 = 20,54mm
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Zadatak br. 3

SH =
[σ]H
σH

=
σHlim
σH

; σHlim = 610 N
mm2 (za NL800)

σH = ZE · ZH · Zε ·��>
1

Zβ ·
√

Ft5
b · d5

· u+ 1

u
·KA ·Kv ·KHα ·KHβ

T6 = T5 · i56 · η56 → T5 =
T6

i56 · η56
=

137574

4, 83 · 0, 96
= 29670Nm

Ft5 =
T5
d5/2

=
2T5
m · z5

=
2 · 29670000

24 · 24
= 103021N

ZE = 173, 9
√

N
mm2 za NL/NL

ZH =
1

cosαn

√
2���

�: 1
cosβb
tanαw

=
1

cos 20◦

√
2

tan 21, 75◦
= 2, 38

Zε =

√
4− εα

3
=

√
4− 1, 82

3
= 0, 85

u = i = 4, 83; KA = 1, 25

Kv = Kvα

v5 =
d5
2
· ω5 =

m · z5
2
· i56 · ω6 =

0, 024 · 24
2

· 4, 83 · 0, 398 = 0, 55m
s

v5 · z5
100

= 0, 132

IT10

}
Kvα ≈ 1, 05→ Kv = 1, 05

Ft5 ·KA ·Kv

b
=

103021 · 1, 25 · 1, 05
240

= 564 > 100 N
mm

Ft5 ·KA ·Kv

b
> 100 N

mm

IT10

Neotvrdnute povrxine bokova zubaca i pravi zupci

KHα =
1

Z2
ε

=
1

0.852
= 1, 38

KHβ = K1,39
Fβ ; KFβ = 1 + (Kβ − 1)fw · fp · fl

Kβ = 1, 48 (IT10, b = 240mm)

fw = 1, 0 (Ft·KA·Kv

b > 350 N
mm )

fp = 0, 7 (NL/NL)

fl = 1, 3 (nesimetriqan polo�aj)

KFβ = 1 + (1, 48− 1) · 1, 0 · 0, 7 · 1, 3 = 1, 44

KHβ = (1, 44)1,39 = 1, 65

σH = 173, 9 · 2, 38 · 0, 85 · 1 ·
√

103021

240 · 576
· 4, 83 + 1

4, 83
· 1, 25 · 1, 05 · 1, 38 · 1, 65 = 525 N

mm2

SH =
610

525
= 1,16 < SHmin → Postoji opasnost od povrxinskog razaraǌa bokova zubaca

4



Zadatak br. 4

SH = 1→ [σ]H = σH

σHlim · Zh · Zv · Zs · ZL = ZE · Zρ
√
KA · Tz2

a3
→ Zh =

ZE · Zρ
√
KA · Tz2

a3

σHlim · Zv · Zs · ZL

ZE = 163, 9
√

N
mm2 (C.CuAl10Ni)

Zρ = 2, 05 ·
(dm
a

)−0,34

dm = m · q = 8 · 12 = 96mm

a =
d1 + d2

2
=
dm + z2 ·m

2
=

96 + 40 · 8
2

= 208mm

Zρ = 2, 05 ·
( 96

208

)−0,34

= 2, 66

KA = 1, 25

Tz2 = Tz3 =
Tz4

i34 · η34

Tz4 = Tz5 =
Tz6

i56 · η56
=

TD
i56 · η56

=
137574

4, 83 · 0, 96
= 29670Nm

Tz2 =
29670

3 · 0, 98
= 10092Nm

σHlim = 660 N
mm2 (C.CuAl10Ni)

Zv =

√
5

4 + vkl
, vkl =

dm · π · nz1
60 · cos γm

nz1 =
nEM
iK1K2

=
1500

1, 36
= 1103 o

min

vkl =
0, 096 · π · 1103
60 · cos 9, 46◦

= 5, 62m
s → Zv =

√
5

4 + 5, 62
= 0, 72

ZS =

√
3000

2900 + a
=

√
3000

2900 + 208
= 0, 98

ZL = 0, 89 (Mineralno uǉe)

Zh =
163, 9 · 2, 66

√
1, 25 · 10092000

2083

660 · 0, 72 · 0, 98 · 0, 89
= 1, 245

Zh =
(25000

Lh

)1/6
→ Lh =

25000

Z6
h

→ Lh =
25000

1,2456
= 6713h
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Zadatak br. 5
σmax = σc + σ1 + σs1
σc = ρv2

v =
dK1 · π · nK1

60
=

0, 3 · π · 1500
60

= 23, 56m
s

ρ = 1, 25 · 103 kg
m3

σc =
1, 25 · 103 · 23, 56

106
= 0, 03 N

mm2

σ1 =
F1

z ·A

F1 =
eµβK1

eµβK1 − 1
Sµ · cA · Ft

sin γ =
dK2 − dK1

2a
=

400− 300

2 · 690
= 0, 07246→ γ = arcsin 0, 07246 = 4, 15◦

βK1 = 180◦ − 2 · 4, 15◦ = 171, 1◦ = 3rad, cA = 1, 1

Ft =
TK1

dK1/2
=

TEM
dK1/2

TEM =
PEM
ωEM

=
PEM · 60
2 · π · nEM

=
75000 · 60
2 · π · 1500

= 477, 5Nm

Ft =
2 · 477500

300
= 3183, 3N

F1 =
e0,90·3

e0,90·3 − 1
· 1, 25 · 1, 1 · 3183, 3 = 4692, 4N

σ1 =
4692, 4

4 · 236
= 4, 97 N

mm2 (z = 4, Profil kaixa C→ A = 236mm2)

σs1 =
h

dK1
· E =

14

300
· 30 = 1, 4 N

mm2 (Profil kaixa C→ h = 14mm)

σmax = 0,03 + 4,97 + 1,4 = 6,4 N
mm2

ω
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