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I Basic Equations

1. Basic calculation formulas

Element

Drive mechanism

Resolution (minimum feed) step angle

Movement and number of pulses

Basic
_ s
Al = Alo T [mm/step] ...............
Belt drive
_TeD s T,
Al = 360 i [mm/step]
AL
Timing Pulley D= 362_ Hsl Lmm] ceeeeeeeeens
Ball screw
_ PB O i tan] eeeeeeenn
Gear Work A= 360" i [mm/step]
= 3600 ) AZ ) i ------------
Ps B e [mm/rev]

Ball Screw

[ =A-Al[mm]

[ =v-tmm]

A=f -t [pulsg] «+-veeeeeeeeesnees

Al = Resolution (minimum feed) [mm/step]
Alo = Unit of movement at final stage [mm/’]
6 s = Step angle [*/step]

i = Gear ratio

Ps = Lead pitch [mm/rev]

v =Movement speed [mm/s]

f =Pulse speed [Hz]

D =Final pulley diameter [mm]

A = Number of pulses [pulse]

[ =Movement [cm]

t = Positioning period [s]

ORIENTAL MOTOR GENERAL CATALOGUE



Speed and pulse speed

Speed at final stage and pulse speed

Total inertia seen from the motor

v =Al-f[mm/s] ..............................
f= Kl [Hz] -oveeesmmmeemmmmeesmnneennieennns a
v = T?:go s f[mm/s] .................. @
28607 LV e
f= 7D - 0s [Hz] ®
M _% ﬁ f[mm/s] ..................
360° -i ‘v
f_ P G [H] ........................... @

4 : Total inertia in motor shaft equiv-
alents

Jn : Inertia of parts

ot 3+ da+ds

i2

[kg*m?]
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2. Formulas for load torque

a
3
A
2
Q
S
o
9
]

Ball screw
FPs  woFoPB 1
=(—— + X— a ] seccccecccctcttitccectcttttncenns
Direct coupling TL (21T’r] 2 ) i [N m]

F=Fa+ mg(sin o + peos a) [N] ceeeeeeesssnmreesssnineennn

Pulley

siojopy Buiddais oy
uonoaNpoJu| uy

Jo sadAL

siojopy Buidderg

Wire belt drive, rack
and pinion drive

D D e e
Mg =g NI
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Spring balance

Jojopy Buiddars
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o
R0
>

F = Load in shaft direction [N]

Fo = Pilot pressure Load [N] (=1/3 F)

wo = Internal friction coefficient of pilot pressure nut (0.1 to 0.3)
= Efficiency (0.85 to 0.95)

= Gear ratio

= Ball screw pitch [m/rev]

= External force [N]

= Force when main shaft begins to rotate [N]

= Total mass of work and table [kg]

= Frictional coefficient of sliding surfaces (0.05)
= Angle of inclination [*]

= Final pulley diameter [m]

=9.8[m/s?]
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3. Formulas for calculating inertial moments

a
5
3
2
Q
S
g
2
®

Inertia of a cylinder D1
i 1 e T 4 T 2] weerennernernnerneeraerineraernareaaenaaes
C\ Jr = 5 mDi? = 32 pLD+* [kg-m?] @0
L
’ ) 1 D L2
1
Jy = Z (T-I— ?) [kg m2] ................................................ @ ~
N 22
33
Inertia of D 28
a hollow cylinder 2 1 - =5
Jx:gm(D12+D22) ZS?PL(DV‘—DZ“) [kg.mZ] ..................... ,__g:g
I "]
’ t 1 D+?2 + D22 L2
Jyzjm(%_}T) [kg-mz] ....................................... @ .g
(7]
Inertia for off centered axis of rotation ? =
Je=Jo+ml2 =Lm(A2+BZ+1212) [kg.mZ] .....................

CEL\L/J 12

[ = Distance between x and xo axes [in.]

24
2=
30
S
©
S
=0
g ®
Sl
®

Inertia of
a rectangular pillar A * B 1 1
Jx =ﬁm(A2+BZ)=ﬁpABC(A2+BZ) [kg.mZ] .................. @
c @
39
Y 1 1 T o
Jy=fm(Bz+C2)=prBC(BZ+CZ) [kg.mZ] .................. @ gg
12 12 =
So
]
Inertia of an object in linear motion
v
J:m(j)z_m(i)z [kg m2] ............................................. @ -
2
>
A = Unit of movement [m/rev]
Jx = Inertia on x axis [kg-m?]
Density Jy = Inertia on y axis [kg-m?] o
Iron p = 7.9%x103 [kg/m?] J = Inertia on xo axis (passing through center of gravity) [kg-m?] §
Aluminum  p = 2.8 x 103 [kg/m?] m = Mass [kg] 8
Bronze o = 8.5x103 [kg/m?] D1 = External diameter [m] <
Nylon p = 1.1x10% [kg/m?] D2 = Internal diameter [m]
p = Density [kg / m®]
L = Length [m]
@ w
Sg
<3
ag
(=3
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