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MAKINE DINAMIGI

VOLAN HESABI

Volan genel olarak iki yerde kullanilmasi tercih edilir.

a) icten yanmali motor ve pistonlu motorlardaki hareket diizensizliklerini azaltmak igin kullanilir. Pistonlu
motorlarda hareket motordan Rediiktére vs aktarilir. Burada ikisi arasina bir volan konulur. Yada Pistonlu
pompalarda Elektrik motoru ile Pompa arasina konulur.

Volan =~ Volan

Pistonlu Motor Pistonly Pom )
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b) Pres, giyotin ve sahmerdan gibi kisa siire i¢in yiiksek enerji gerektiren makinalarda daha diisiik giigte
motor kullanilmas1 ve enerji kayiplari azaltilir. Volanin makinaya iki onemli faydasi vardir. Ornegin ;
her 10 dakikada 5 saniyeligine kullanacagimiz 100 tonluk bir presin baski kuvvetini saglamak i¢in

100 kW “1n iizerinde bir elektrik motoruna ihtiyag olacaktir. Bu motorun devamli ¢aligmasi yada her 10
dakikada 5 saniyeligine galisip durmasi gerekmektedir. Ote yandan bu iglemin daha sik tekrarlanmasi
durumunda problem daha da ¢ikmaz hal alir. Yani ,enerji kayb1 yine biiyiik bir problem olarak
kalmaktadir. Yine , makine milindeki burulma titresimleri milin erken yorulmasi neticesini verecektir.
Ayrica giiriiltii ve titregimler , bunlarin yani sira gerek is gore makine ve gerekse gevredeki makinalar
iizerinde is giivenligi ve hassasiyeti bozucu etkiler olusturacaktir. O halde volanlar ,

1. Enerji tasarrufu
2. Diizgiin ve titresimsiz bir ¢aligma icin kullanilir.

Elektrik Motoru
Volan )
Elektrik Motoru
Angrenaj
Ml TER- Kavrama-Fren
- Kombinasyon
Digliler -
""""" Krank-Biyel
o3| Kizak — Planet Digli Mekanizmasina
== Y - | Entegre Volan ve
" Kog -1 Kavrama-Fren
= PresYan Z Kombinasyonu
T D Bloklan

Hareketteki diizgiinsiizliigii azaltmasi istenen Volan atalet momentinin artmasiyla, hareketin durdurma
siiresini uzatmaktadir. Bu nedenle frenleme gii¢lesmektedir. Eger ani frenleme vs olursa pargalarin
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Ornek

Find BW for the torque - angle diagram shown. The enclosed areas are
A1=400] A2=800J A3=550] A4=150]

3

Torque

Figure 4

Go on to find the moment of inertia for a flywheel which will keep the speed -
within the range 410 to 416 rev/min.

Find the mass of a suitable flywheel with a radius of gyration of 0.5 m

Coziim

First find the greatest fluctuation in energy.

Energy at A =Ea

Energy at B=Eg=E, -A; =Es -400
EnergyatC=EC=EB+A2=EA—-4OO+800=EA+400
Energy at D = Ep = Ec — A3 = Ea +400-550=Eas - 150
Energy at E=Eg =Ep+A3;=E, — 150+ 150=E,

If the last figure is not equal to E4 then there would be an error.

The largest energy value is Ex + 400 and the smallest value is Ex — 400 so the
greatest fluctuation is from +400 to -400 giving 800 Joules.

Equate to W W = 800 Joules.

Now find the coefficient of fluctuation in speed.

Mean speed N = (410 + 416)/2 = 413 rev/min.

There is no need to convert this into radian in order to find ¢

¢ = (02 - o1)/@=(N2-Ni)/N = (416 - 410)/413 = 0.01452

We need the mean in radian/s so ® = 413 x (2r/60) = 43.25 rad/s

Now find the moment of inertia of the flywheel using

I= B\ZN = 2800 =29.44 kg m?
oo 43.25% x0.01452
Now find the mass of the flywheel.
I=mk? 29.44=mx 0.5*=0.25m
m=29.44/0.25=117.8 kg




Ornek

1. Flywheels are used to smooth out fluctuating torques such as produced on the
crank of piston engines. The diagram shows a torque - angle diagram for a
certain machine. The speed of the shaft must be maintained between 490 and
510 rev/min.

. Calculate the moment of inertia of a suitable flywheel. (1.185 kgm’)
L]

Calculate the mass required if the radius of gyration is to be 0.3 m.
(13.17 kg)

Torque

mean

Ornek

2. A press tool machine uses a flywheel in the form of a solid steel disc 0.7 m
diameter and 0.1 m thick rotating with a mean speed of 60 rev/min. The density
of the steel is 7830 kg/m3. The press is operated once every 5 revolutions and a
torque of 2000 Nm is exerted on the tool for a duration of 0.05 seconds. The
energy absorbed is replaced during the rest of the cycle.

Sketch the torque angle diagram and determine the following.

The mass of the flywheel (301.33 kg)

The moment of inertia (18.46 kg m’)

The work done during the pressing operation (628.3J)
The coefficient of fluctuation of speed (0.8623)

The maximum and minimum speeds of the flywheel
(85.9 and 34.1 rev/min).



