Calculation power of motor

Overview of GD?

1. Motor and Inertia Load

* The equation to calculate the toque that is required for the motor
to make the inertia load start rotating is as follows.

do _ G b _ 2 G dn

T=da=J - = = = .
dt 49 dt 60 4g dt

T : TORQUE

J * Inertia moment

o Angular velocity, t : Time

n : Rotational velocity

GD? : FLYWHEEL effect [GD* = 4gJ]

g : Gravitational acceleration (g = 9.8[m/sec2])
a : Angular acceleration

* In case of an induction motor, the starting torque will be changed
by rotating speed.

* The average value from the starting speed to the normal constant
speed is called an average acceleration torque, a value
commonly used in practice.

* The average acceleration torque TA required for the inertia load
GD’ to be accelerated up to the speed nlr/min] within f{sec] is
represented by the following equation.

GD?

TA= —— —
37500

X % [kgf - cm]

2. Calculation of Flywheel Effect [GD?]

* In case that a load is acquired through the connection of a
gearhead, the motor shaft component of the load inertia should
be calculated to select the motor.

* Also, the calculation method of GD? differs depending on the type
of a load, and the following equation provides GD? calculation
method for each shape.

GD? : FLYWHEEL effect
J  Inertia moment

GD? = 4J [kgf - cm?]
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Equation | W : Mass [kgf] W : Mass [kgf] d : Inner Diameter [cm] Equation | W : Mass [kgf] W : Mass [kgf]
D : Outer Diameter [cm] D : Outer Diameter [cm] D : Diameter [cm] a, b : Length of Side [cm]
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GD? = WD? [kgf - cmf] = W\/:
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- GD?* = W(T + ?) [kgf - cnm’] GD?* = ? WL [kgf - cml o V - CONVEYOR SPEED [cm/min] QD = WD? [kgf - e
Equation | V| Mass [kg] W Mass [kg] Equation | ' DRUM ROTATIONAL SPEED [rom] | W : Mass[kgf]
D : Outer Diameter [cm] | : Length [cm] W WEIGHT OVER CONVEYOR kgl | D : Diameter[cm]
| - Length [cm] D : DRUM OUTSIDE Diameter{cm]
(Not included GD* for belt and drum)
e Operation of ball screw G of arbitrary shaft * The ta_ble below shows the perm|SS|.bIe inertia load per
0 motor. Do not use to exceed the figure shown,
1 /S
.
— * Permissible Inertia Load per Motor Axis
h
) SIZE Outout Permissible Inertia Load per Motor Axis
ne —| P GD*kgf-cm?)
LD" 60 3w 0.19
- J6e0 6W 0.25
a axis component of total GD? GD? = GD4 + ’ 070 15W 0.57
n2 GD? = GD* + 4W¢*
D’a = GD #(— ) 80 15W, 25W 1.20
G0 =G0 * (0T | aprr - apvorsaLL soRew [kgf - cm]
Gy | x GD22 [kgf- el GDlkgf - cn] D : Diameter [cm] (190 40w 3.00
Equation| ni: Rotational speed of a-axis | P : PITCH of BALL W : Mass [kgf] 090 60W 4.60
n2 : Rotational speed of b-axis SCREW[cm] S : Radius of Rotation 090 | 90W, 120W, 150W 4.60
W Total weight of [cm]
o,
Reduction ratio is P (i>1) table and work 190 180W, 200W 6.00

i © Gear ratio

Gear ratio between 1/3 ~ 1/50 : GD%c = GDm X
Gear ratio over 1/60 : GDe = GD’m X 2500

GD% : Permissible inertia per gearhead output

GDm : Permissible inertia per motor Axis
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Explicit Calculation Method of Motor Capacity

* The following explanations describe how the required capacity for a motor can be calculated. These are basic equations in a general

circumstance.

* Hence, when selecting a motor, the following points should be taken into consideration. The acceleration at starting time, the power required for
a large load imposed instantaneously,, or the safety measures implemented at design and manufacturing levels, and the impact of changing

voltage.

(1) In case of rolling up a load

BELT WHEEL

T:%D-W[kgf-m]

D : Drum Diameter [m]
W : Weight [kgf]

(2) In case of opration inertia mass

DISK WHEEL
- T=-80 % N fegf-m
T 37500 ot 9
N : Revolutions per minute [rpm]
GD? : Disk wheel effect [kgf - cn’]

t : Time [sec]

MOTOR

(3) In case of belt conveyor

T= %D(F + W) [kgf - m]

D : Drum2| Diameter [m]

w 1 Mass of belt in unit length [kgf]
u - Coefficient of friction

F : Cutting force [kgf]

(4) A case of moving an object horizontally on the
surface

TZ%D'#W[kgf-m]

w : Weight [kgf]
u - Coefficient of friction
D : WHEEL Diameter

(5) In case of driving a ball screw

-1 .
=5 P(F+2W [kgf - m]

: Cutting force [kgf]
: Work Mass + Table Mas [kgf]
. Coefficient of sliding friction in the
slide guide surface [0.05~0.2]
: Lead of Ball Screw [m]

T =T

)



