Calculation of Motor Power Dissipation for Different Motion Profiles

Symbols:

X = Distance to travel in meter

T; = Acceleration time in second

T2

Coasting time in second

T3 = Deceleration time in second

T4 = Stop time in second

T=T; 4 T, + Tz = Time to move

T
T+ Ty

Duty Cycle =

Vpeak = Peak velocity in meter / second

Acceleration in meter / second?

a

a; = Deceleration in meter / second?

Fi, = Force during acceleration in Newton
F, = Force during coasting

Fs = Force during deceleration in Newton
F, = Force during stop time

Fims = The Root Mean Square (RMS) of the force

m = Total moving mass, mass of the motor + all other masses attached to it in Kg
I;ms = The Root Mean Square (RMS) of current in Amp

K¢ = Force constant in Newton / Amp

Ke = BEMF constant in Volts / meter / second

R = Resistance of the motor in Ohm

f = Frequency in Hz

P = Power dissipation in Watt



Trapezoidal Velocity Profile

R Peak Velocity
Velocity Profile

. F2 = Force while Coasting

F1= Force while Accelerating F4 = Force while Stoppling

Force or Current Profile

F3 = Force While
Decelearting

4 T1 T2 T3 T4
i Acceleartion Time Coasting Time Deceleartion Stop Time
Time

X = 05 Vpeak (T1+2T2+T3)

v _ 2x
peak = (T, 42T,+Ty)
_ Vpeak _ 2x
1 T; Ty ((Ty+2T3)+T3)
Vpeak 2x
as = =
T3 (T3((T1+2T2)+T3))
2xm
F1 = alm =

(T1+2T,+T3) (T1)

F, = Friction force

2xm
Fyz=aym= ————
(T3(T3+2T3)+T3)
F = FZTy+FZ T+ F2 T3+ F2 T,
rms Ti+ To+ T3+ Ty
I — Frms
rms —
Ky
_ 2
P=R Iy

F-ms Should be equal or less than the CONTINUOUS FORCE of the motor.

P should be equal or less than the MAX CONTINOUS POWER of the motor.



Trapezoidal Velocity Profile with Minimum Power Dissipation

Velocity rofile

Time

Force or Current Profile

fFy= F,=0andT, =T, = Ty = g
Thena, = a3 =a = —(4'T52X)
Foms = 3.67m (%) +/Duty Cycle

X

3.67m (=
Loms = #,/Duty Cycle

15X
Vpear = ——
peak T

P=RIZ,



Triangular Velocity Profile with Fastest Move Time

IfF2= F4=0andT2=0

Velocity Profile

Time

Force or Current Profile

4X
T2

Foms =4m (%) \J/Duty Cycle
4m ()
Loms = P J/ Duty Cycle

Thena, = a3 =a =

2X
Vpeak T

P= RI1gms



Sinusoidal Profile

x(t) =

sin(wt) Position Equation

v(t) = g w cos(wt)  Velocity Equation

a(t) = —g w?sin(wt) Acceleration Equation
X
Apeak = +E w
V2 X
Arms = o 54”2](2

Qs = 13.956 Xf2

B 2 _13.956mX
Frms =13.956m Xf =7z
[ _13956mX
rms — Ksz

. 21X
Velocitypeax = —

P=RI%,;
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Linear DC Motors with Internal Bearing




Model #

GVCM-016-010-01

Datasheet in PDF @

GVCM-016-013-01

Datasheet in PDF

GVCM-016-019-01

Datasheet in PDF @

GVCM-019-016-02

Datasheet in PDF

Linear Voice Coil Motors with Internal Bearing Comparison Table

Stroke
0.125 inch
3.2 mm
0.25 inch
6.4 mm
0.50 inch
12.7 mm
0.250 inch
6.4 mm

Continuous
Force

5.0
1.4

5.7
1.6

5.3
1S

7.4
2.1

0oz

0oz

0oz

0oz

N

Intermittent
Force @
10% Duty

Cycle
15.7
4.4

17.9
5.0

16.6
4.6

23.7
6.6

0z

0z

0z

0oz

N

Force
Constant

3.3
0.9

4.5
1.3

5.4
1S

4.9
1.4

oz/A
N/A

oz/A
N/A

oz/A
N/A

oz/A
N/A

Coil
Mass

0.22

0.27

0.39

11

0.33

0z

gr

0z

gr

0z

gr

0oz

gr

Body
Mass

0.35
10

0.42
12

0.60
17

0.91
26

0oz

gr

0oz

gr

0oz

0oz

gr

Housing
Outside
Diameter

0.625
15.9

0.625
15.9

0.625
15.9

0.750
19.1

inch

mm

inch

mm

inch

mm

inch

mm

Housing
Length

0.375
9.5

0.500
12.7

0.750
19.1

0.625
15.9

inch

mm
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GVCM-019-022-02

Datasheet in PDF @

GVCM-019-032-02

Datasheet in PDF B

GVCM-051-025-01

Datasheet in PDF @

GVCM-051-032-01

Datasheet in PDF B

GVCM-051-051-01

Datasheet in PDF

GVCM-051-064-01

Datasheet in PDF

GVCM-051-089-01

GVCM-051-165-01

0.500
12.7

0.875
22.2

0.75
19.1

0.75
19.1

0.75
19.1

1.25
31.8

2.25
57.2

5.25

inch

mm

inch

mm

inch

mm

inch

inch

mm

inch

inch

mm

inch

133.4 mm

8.4
2.3

7.4
2.1

6.3
28.0

6.3
28.0

6.3
28.0

6.6
29.4

5.9
26.2

4.8
21.5

0oz

26.6
7.4

23.3
6.5

19.9
88.6

19.9
88.6

19.9
88.6

20.9
92.9

18.6
82.7

15.3
68.1

0oz

Ib
N

Ib
N

6.4
1.8

6.5
1.8

1.8
8.0

1.8
8.0

1.8
8.0

2.2
9.6

2.3
10.1

2.4
10.6

oz/A
N/A

oz/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

0.41
12

0.56
16

5.7
162

5.7
162

5.7
162

6.8
192

0z

gr

0z

gr

0z

gr

0z

gr

0z

gr

0z

gr

0z

gr

0oz

gr

1.22
35

1.7
48

23.6
668

23.6
668

23.6
668

28.9
818

0oz

gr

0oz

gr

0oz

gr

0oz

gr

0oz

gr

0oz

gr

0oz

gr

0oz

gr

0.750
19.1

0.750
19.1

2.000
50.8

2.000
50.8

2.000
50.8

2.000
50.8

2.000
50.8

2.000
50.8

inch

mm

inch

mm

0.875
22.2

1.250
31.8

2.00
50.8

2.00
50.8

2.00
50.8

2.50
63.5

3.50
88.9

inch

mm

inch

mm

inch

mm
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GVCM-070-038-01

Datasheet in PDF @

GVCM-070-051-01

Datasheet in PDF &

GVCM-070-064-01

Datasheet in PDF @

GVCM-070-089-01

Datasheet in PDF B

GVCM-095-038-01

Datasheet in PDF

GVCM-095-051-01

Datasheet in PDF

GVCM-095-064-01

Datasheet in PDF @

GVCM-095-089-01

Datasheet in PDF

0.50
12.7

1.00
25.4

1.50
38.2

2.50
63.5

0.50
12.7

1.00
25.4

1.50
38.2

2.50
63.5

inch

mm

inch

mm

14.5
64.6

14.6
64.7

14.4
64.0

14.1
62.8

23.1
102.7

23.4
104.0

23.1
102.7

25.0
111.2

45.9
204.4

46.0
204.3

45.5
202.0

44.6
198.3

73.1
324.4

70.0
328.7

73.1
102.7

79.0
351.3

Ib

4.7
21.2

5.5
24.4

2.5
11.0

2.6
11.5

8.5
38.0

10.1
44.8

4.8
21.1

5.0
22.2

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

Ib/A
N/A

0.52
234

0.62
282

0.77
350

1.08
488

0.81
368

0.96
437

1.17
529

L7
710

Ib

gr

Ib

gr

gr

Ib

gr

gr

Ib
gr

2.10
0.93

2.70
1.22

3.30
1.50

4.6
2.1

4.03
1.83

5.29
2.40

6.55
2.97

9.1
4.1

2.750
69.9

2.750
69.9

2.750
69.9

2.750
69.9

3.750
95.3

3.750
95.3

3.750
95.3

3.750
95.3

1.50
28.6

2.00
50.8

2.50
63.5

3.50
88.9

1.50
28.6

2.0
50.8

2.50
63.5

3.50
88.9

inch

mm



file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-070-038-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-070-038-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-070-051-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-070-051-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-070-064-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-070-064-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-070-064-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-070-064-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-095-038-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-095-038-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-095-051-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-095-051-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-095-064-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-095-064-01.pdf
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/gvcm-095-064-01.htm
file:///C:/Users/Sean/Documents/My%20Web%20Sites/Pwr%20Con/docs/gvcm-095-064-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-070-038-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-070-051-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-070-064-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-070-064-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-095-038-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-095-051-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-095-064-01.pdf
file:///C:/Users/Sean/Documents/My Web Sites/Pwr Con/docs/gvcm-095-064-01.pdf

