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Motor selection guide:
The proper motor selection is done in three steps:

 II. Continuous and peak forces calculation
III. Motor selection

t

ta ta toff

V [m/sec]

t [sec]

Moving input data:

L moving distance (stroke) [m] 
t moving time [s]
ta acceleration time [s]
toff pause [s]

Average velocity is expressed by:

Where is:

v average velocity [m/s]
vmax maximum velocity [m/s]
L moving distance [m]
t moving time [s]
ta acceleration time [s]
a acceleration/deceleration [m/s2]
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t

ta = t/2 toff

V [m/sec]

V max

t [sec]

Moving input data:

L moving distance (stroke) [m] 
t moving time [s]
ta acceleration time [s]
toff pause [s]

Average velocity is expressed by:

Where is:

v average velocity [m/s]
vmax maximum velocity [m/s]
L moving distance [m]
t moving time [s]
ta acceleration time [s]
a acceleration/deceleration [m/s2]
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II. Continuous and peak force calculation

Input parameters:

mload load mass [kg]
Kfri

FA [N]
inclination angle [°]

The peak forces can be calculated by the following equation:

Where is:

Fp peak force [N]
a acceleration [m/s2]
mload load mass [kg]
Kfri

g gravity constant (9,78) [m/s2]
FA attraction force [N]

inclination angle [°]
Fincl incl is 0) [N]

The continuous forces can be calculated by following equation:
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III. Motor selection

=  < Ip

=  < IC

Where is:

FP Peak force [N]
FC Continuous force [N]
KF [N/ARMS]

Motor voltage calculation:
For proper motor selection, the voltage is also important, which must be applied by servo driver. Maximum voltage is calculated by:

Where is:

vmax maximum velocity [m/s]
KBMF [V/m/s]
KF [N/ARMS]
Fp peak force [N]
R25 

LP Phase to phase inductance [H]
[m]

Driver available voltage can be calculated by

  

Where is:

Vsupply driver supply voltage (for example 230 V AC or 400 V AC) [VRMS]

Motor selection condition:
Driver voltage must be higher as max motor voltage.

Vdriver > Vmot

=
2 
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Selection example

– Motion distance L = 2 m 
– Moving time t = 2 s
– Acceleration time ta = 0,5 s
– Pause toff = 1 s
– Moving mass mload = 50 kg

fri = 0,01

Average velocity:

II. Continuous and peak force calculation

Peak force:

– Attraction force FA = 958 N

t

ta ta toff

V [m/sec]

t [sec]
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RMS force:

– Attraction force FA = 958 N

III. Motor selection

Motor max current:

Motor continuous current:

 

– Attraction force FA = 958 N
– KF = 55,5 N/Arms
– IC = 3,24 Arms
– IP = 9,72 Arms

Motor voltage calculation:

For proper motor selection also voltage is important, which must be applied by servo driver. Maximum voltage is calculated by:

– Attraction force FA = 958 N
– KM = 55,5 N/ARMS
– KBMF = 35 V/m/s
– R25
– Lp = 22 mH

Driver available voltage:

Vsupply = 230 Vac
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