











Fastening and joining elements

Combinations with AXNP or AXNP-S

More than just a single actuator !
All Basic-Line modules are well thought-out, have high capacity and are a cost saving so-

lution. Single or multi actuator systems are available. Upon customers request, the actua-
tors can be provided with fastening shoulders, limit switches, coupling housing, planetary
gear or drive connecting shafts. Delivery of single axis with pre-mounted joining elements
or completely ready for use systems can be offered.
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Technical information

Actuator selection
Drive — toothed belt drive Z or spindle drive S

Application horizontal -Z
vertical -S
Travel length short* -S
medium* -SorZ
long* -Z
Travel speed low™* -S
medium* -SorZ
high* -Z
Precision low* -Z
high* -S

Guide selection - roller guide LR or rail guide H

Application horizontal -LRorH

vertical -LRorH
Mass low to medium* - LR or H

medium to high* - H or parallel guide
Overhanging mass or transverse moment - H or parallel guide
Dynamic low to medium* - LR or H

medium to high* - H
Carriage size — single/twin carriage or long carriage

Mass

The mass to be moved should be well fastened on the carriage and not have large over-
hangs. The centre of gravity of the mass should be approximately in the middle of the carria-
ge mounting surface. Alternatives for longer screw-on surfaces are long standard carriages or
double carriages which can also be fitted with larger distances.

Overhanging or wide masses
If the mass to be moved is very wide or has an overhanging centre of gravity it is recommen-
ded to use two parallel actuator units (maybe driven by a connecting shaft).

* The specifications short/medium/long or low/medium/high are to be understood in the ratio 1/3, 2/3 and 3/3
of the technical performance data indicated in the catalogue for respective actuator types and sizes.
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Technical information

Selection of linear actuator
Actuator size and type

The actuator size is mainly determined by the mass to be moved (weight and volume). This
mass should be easy to mount and therefore should have a certain guide size and carriage
mounting surface which also is decisive for the actuator size (see product overview in the
catalogue).

The second selection criteria for the actuator is the moving dynamic of the mass. The
resulting forces (e.g. driving forces, moments, centrifugal forces etc.) must be absorbed by
the toothed belt or the spindle and the guide. Based on the synoptical table in the catalo-
gue possible actuator types and sizes can be specified.

To make the right choice the technical data indicated in the catalogue such as admissible
loads and load moments should only be used by one third as the combination of forces
and moments can significantly affect the lifetime.

Further selection criteria for the actuator type are space requirements and the travel length
of the linear actuator. It may be recommendable to replace larger single actuators by smal-
ler parallel actuators and vice-versa. In case of large effective strokes, it may be necessary
to use large actuators also for small loads. Actuators with correspondingly dimensioned
toothed belts could be a good alternative to actuators with spindle drive.

The above are only rough guidelines for the selection of an actuator which can also be
completely different depending on the application and the existing realities or on the custo-
mers personal wishes. In case of combined actuators such as X-Y systems or X-Y-Z sys-
tems a gantry structure with two parallel basic actuators should always be given preference
to a boom system with only one basic actuator. For the design of combined systems the
actuator on which the mass to be moved will be mounted should always be viewed at first.

We shall be pleased to assist you with the design and selection of the right
modules for your application.

Please send us information about your application and technical data.
(See also application form at the end of the catalogue)

{ADELL
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Calculation criteria

General
All data refer to the respective standard type of the linear module. A special design or tempe-
ratures above 80°C can considerably affect these values.

Technical data, loads and load moments

The values indicated are maximum possible individual sizes. Combined loads (e.g. forces and
moments from different directions) reduce these maximum values and can have a negative
effect on precision. If linear actuators are not fully supported, in addition a deflection or torsi-
on test may become necessary.

Repeat accuracy
The repeat accuracy defines that under the same conditions within the given tolerances the
mechanical linear module will reach again a position already approached before.

Stroke length

The stroke length indicated in the order code corresponds to the maximum possible travel
distance. Accelerating and stopping distances or a possible safety overflow must be taken
into consideration for design.

Speeds

The theoretical travel speed results from the screw pitch or in case of a toothed belt actuator
from the stroke per turn of the pinion, the gear ratio of a possible gear and a motor speed. To
determine the actually possible travel speed the specific conditions, the mass to be moved,
acceleration, motor output and the admissible drive torque of the selected actuator as well as
the efficiency have to be considered.

Operating characteristics and production tolerances

Differences in running performance and noise development with identical units cannot be
completely excluded, not even by our high production standard with small production tole-
rances. Our extruded profiles are manufactured according to DIN EN 12020-2. Especially
with reference to straightness and torsion these fixed tolerances mostly are clearly underrun.
The exact adjustment of the linear units and/or mounting to precisely machined surfaces
increase the guiding accuracy. A possible deflection of partially supported actuators mainly
depends on the inherent rigidity, the load, the self-supporting length and the rigidity of the
adjacent construction.
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Calculation criteria

Fz

Forces due to a moving mass

F,=m-a F = load (N) ¥
F,=m-a m = mass (kg) f\
F.=m-(g+a) a = acceleration (m/sec?)

g = acceleration of gravity (9,81 m/sec?
Additional moment loading with an eccentric centre of gravity or lever arm
M, =F, I, or Fl, ., Iy, | = distance of force application point
M,=F.I,or F,-I in direction x, y, z, indicated in m

M,=F,1, O F-I,

In most applications there are force combinations. The resulting total forces always must be
smaller than the respective admissible values.

Drive sizing (estimate)

M, =M, +M,. M, = necessary drive torque (Nm)
M, .., = load torque (Nm)
M,.., = idle torque (Nm) — see data sheets

Mo, =P

2t 21000 F, = feed force (N)
p = stroke/revolution (mm) for toothed drive belt
For screw drive:: screw pitch (mm) for screw drive
F.-p m = for ball screw approx. 0.9
Mas: = 2-11-17-1000

Feed force for horizontal operation
F.=m-g-u+m-a u = friction coefficient for rail guide 0.02
for roller guide 0.05

Feed force for vertical operation
F.=m-(g+a)

Admissible drive torques

The maximum acceleration also depends on the maximum admissible drive torque of the
respective actuator. Example: calculation for toothed belt actuator AXN8O-Z:

M, =Pelt traction x pinion radius = 1450N-180mm _ 4 5nm
2-1m-1000
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Odering code

Ordering example AXNG65 ~ S HW 14 - LR 351000 1840 - 00
Options
Type designation This number will be given by Nadella.
AXN... It shows special marks or special design
AXNP... which are noted in clear text.
00 no options
01 without slot nut
02 spindle support 1SA
Drive configuration 04 spindle support 25A
S ball screw — 06 sp!ndle support 3SA
T: trapezoid thread spindle 08 spindle support 4SA
Z: belt drive 10 cover band
O no drive 12 slot covers
13 cover band
22 twin carriage
Drive configuration 23 long carrlage
with belt drive 32 reinforced spindle bearing
HW: hollow shaft 33 double spindle nut
WL (WR): driveshaft left (right) 34 preloaded spindle nut
WD: driveshaft both sides 35 with caged ball technology
KL (KRY): partially integrated coupling on one side left (right) 77 stainless version (NX)
PL (PR): planetary gear left (right) 88 profile with junction
PLK (PRK): planetary gear left + coupling right ] 99 according to drawing
(planetary gear right + coupling left) more than one option possible
MKL (MKR):  motor flange with coupling left (right)
with spindle drive Overall length ‘
W teoons e o o
MK: motor flange with coupling
U deflection belt drive
Stroke
Characteristic of the shaft / coupling Size of guide system
with belt drive subject to catalog
— diameter of shaft or hollow shaft (HW, WL, WR, WD)
— diameter of coupling holes (KL, KR, MKL, MKR) )
— gearratio (PL, PR) I Reference vgnable
— for type PLK or PRK only the gear ratio is indicated LR : linear guide system ‘
B : ball circulating guide according
to DIN 645

with spindle drive
Spindle diameter and pitch

In case any motor adaption is required, please send us the dimension
sheets of the corresponding motor/gear for each order.

32 NADELL



Application form - part 1

Date
Company
Address Street
Contact
Phone Fax
eMail

Project designation

Application parameter single axis multi axis system
Ccoordinate X Y Zz
Single axis / parallel axis (distance in mm)

Installation position: horizontal (hor); vertikal (ver) or wall fastening (wa)
Stroke [mm]

Effective stroke < ¥ carriage length YeS NO
Speed v [m/s]

Acceleration a [m/s?]

Traverse time [g]

Cycle time [s]

Repeat accuracy [+ mm]

Required lifetime [h]

Actual load [kg]

External loads [N]

Center coordinate load X [mm]

Center coordinate load Y [mm]

Center coordinate load Z [mm]

Center coordinate force X [mm]

Center coordinate force Y [mm]

Center coordinate force Z [mm]

For higher loads or charges please send your drawing attached.
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Application form - part 2

Remarks

Conditions of use (dust, splash water, abrasive media)
Corrosion resistance

Drive adaption for existing gear

Fittings left side Fittings right side

Swich Switch

Attachments

Connecting shaft for distance [mm)] (please indicate distance of actuators)
Planetary gear (Type: ratio) (e.g. PLE8O:8)

Inductive switch (opening/closing contact) Pieces Type

Slots Pieces Type

Fastening shoulder Pieces Type

Cover profile (2m length) Pieces Type

Cover plate

Corrosion resistant version
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Notes
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