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MOTOR SELECTION EXAMPLE

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

I. Definition of motion profile
Il. Continuous and peak forces calculation
Ill. Motor selection

I. Definition of motion profile

There is a wide range of different motion profiles which can be expressed by basic kinematics equations. The most useful is trapezoid point to
point moving profile and triangular profile.

Trapezoid profile:

A
V [m/sec]

ta ta toff

Moving input data:

moving distance (stroke) [m]
_ moving time [s]
_ acceleration time [s]
_ pause [s]

Average velocity is expressed by:
L

v =—[m/s]
t

Max speed is defined as:

L
—tg

Vmux

Acceleration/deceleration is defined by:

_ Vmax
tg

Where is:
_ average velocity [m/s]
m maximum velocity [m/s]
moving distance [m]
_ moving time [s]
_ acceleration time [s]
_ acceleration/deceleration [m/s?]
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Triangle profile:

A
V [m/sec] |

V max

t[sec]

ta=t2

toff

Moving input data:

moving distance (stroke)

moving time

[s]

acceleration time

[s]

pause

[s]

Average velocity is expressed by:
L
v=< [m/s]

Acceleration/deceleration are defined by:

4 %L
G

Q

Max speed is defined as:

a
Vmax = —

max ta
Where is:

average velocity

[m/s]

maximum velocity

[m/s]

moving distance

[m]

moving time

[s]

acceleration time

[s]

acceleration/deceleration

[m/s?]
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Il. Continuous and peak force calculation

There is a wide range of different motion profiles which can be expressed by basic kinematics equations. The most useful is trapezoid point to

point moving profile and triangular profile.

Input parameters:

Mjgad load mass

[kal

_ friction coefficient (usually 0,01)

attraction force (you can find it in motor specification) [N]

inclination angle

[l

The peak forces can be calculated by the following equation:

Fp = I'mass +Ffri + Finat

Fnass = @ * Mypqaq

Frri = Kpri(g * Mioaa * cOS + Fy)

Finct = Mygaa * g * sina

Where is:

peak force

(N]

acceleration

[m/s?]

load mass

[ka]

_ friction coefficient (usually 0,01)

_ gravity constant (9,78)

[m/s]

attraction force

(N]

inclination angle

[l

inclination force (in case if motor is placed horizontal (a = 0°) the Fj,¢is 0)  [N]

—

The continuous forces can be calculated by following equation:

&

t+tofr

— \/F;)Z *tg + (Ffri + Finc)z * (t - 2ta) + (Fmass + Finct — Ffri)2 *tg
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11l. Motor selection

Define motor RMS and MAX current:

Iyax = IF(—'; < I, from motor specification.

Ipms = ;—; < I from motor specification.

Where is:

_ Peak force [N]
_ Continuous force [N]
_ Force constant (you can find it in motor parameters) [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:

_ | Vmax * Kpgmr F V2 2 Fp Ly, ,

Vinot = \/(T+K_F*R25 *7) + 2 m)

Where is:

m maximum velocity [m/s]
m motor induction voltage Phase to Phase peak (you can find it in motor specification) [V/m/s]
_ Force constant (you can find it in motor parameters) [N/Agwms]
_ peak force [N]
m Phase to phase resistance (you can find it in motor specification) [Q]
Phase to phase inductance [H]
_ Magnet pitch (you can find it in motor specification) [m]

Driver available voltage can be calculated by

\/7 Vsupply
Variver = — 7 *0,8

Where is:

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

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

Vdriver > vmot
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Selection example

I. Definition of motion profile

A
V [m/sec]

Velocity

t [sec]

ta ta

toff

— Motion distanceL=2m

— Movingtimet=2s

— Accelerationtimet,=0,5s
— Pausetys=1s

— Moving mass myy,q = 50 kg
— Friction coefficient Kg; = 0,01
- a=0°

Average velocity:
L 2
V= n = 5 =1m/s
Max speed is defined as:
L 2
t—t, 2-05

=1,33m/s

Acceleration/deceleration are defined by:

_ Viax 133 2
a= t, =05 = 2,66m/s

Il. Continuous and peak force calculation

Peak force:

Fass = @ * Mypgq = 2,66 * 50 = 133,3 N

Frri = Kpri(g * Mygaq * cosa + F4) = 0,01(9,72 * 50 = cos0 + 985) = 14,47 N

Finet = Mypqq * g * sina = 0 N

F, = Fpass + Fyri + Fing = 133,3 + 14,47 = 147,8 N

Motor related parameters, can be found in motor specification:

— Attraction force F5-958 N
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RMS force:
_ sz *tg + (Frri + Fin)? * (6= 2t,) + (Fmass + Fincl — Ffri)2 * g
147,82 % 0,5 + 14,472 * (2 — 2 % 0,5) + (133,3 + 0 — 14,47)2 « 0,5
= 271 =77,88N

Motor related parameters, can be found in motor specification:
— Attraction force F,.958 N

lll. Motor selection

Motor max current:
F, 1478

Inax = e 2,66 Arms < 9,72 Arms

Motor continuous current:

_ R _ 7788 _
Ipms = K 55 1,4 Arms < 3,24 Arms

Motor related parameters, can be found in motor specification:

— Attraction force F, =958 N
— Kg=555N/Ams

= lgc =324 Arms

- 1p=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:

_ Vmax * Kegmr B \/_2 * Ly 5
Vmax—]<T 2R o B+ (Vg )
1,33*35 1478 V2. 147,8 % 0,022
= (2222, T 2 il B
\/( NG +555 * 4,75 x )+(\/—555 P 003) 35,9V

Motor related parameters, can be found in motor specification:

— Attraction force F,.958 N
— Ky =555N/Agus

- KBMF =35V/m/s

- RZS = 4,75 Q

- L,=22mH

- T7=30mm

Driver available voltage:
Vsupply = 230 Vac

V . _ \/EVsupply
driver 3

£0,8 = ﬁ?" £0,8=150,23V > 36,2V
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