K Series Kit Motors

Frameless Kit Motors are the Reliable and
Compact Approach to Build Your Own
High-Performance Motor

Direct drive motion construction gives
aquipment designers the advantages
of lower costs, increased relizbility and
mproved performance

Frareless kit motors are the ideal
solution for machine dasigns that
reqiuire high performance in smali
spaces. Kit Motors allow for direct
integration with & mechanical
ransmission device, eliminaling parts
thal add size ahd complisnce. Use

of frameless kit motors results |
srmaller, more reliable moter package.
Direct ction construction gives
eqguipment desi he advantages
of lowe sed reliability and
improved performance.
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Contact Information:

Parker Hannifin Corporation
Electromechanical Automation Division
5500 Business Park Drive

Rohnert Park, CA 94928

phone: 800.358.9068 / 707.584.7558
fax: 707.584.8015
email: emn_support@parker.com

www.parkermotion.com

Features & Benefits:

* High torque from 0.5 in-Ib (0.06 Nm)
to 85.6 in-Ib (9.7 Nm)
High speeds up to 50,000 RPM

s Superior performance — high
stiffness and better response

* High reliability - no mechanical
transmission devices (couplings,
flanges)

¢ Compact design — minimizes
product size

¢ Low cogging - unique magnetic
circuit design decreases cogging

WWW.COMOSO0.Com

Applications:

e  Automotive

e Machine tool

e Material handling
e Packaging

e Robotics

e Semiconductor

When to Use:

A significant cost savings

Reduced mechanical complexity

Greater design flexibility

High performance in a compact

package

¢ [mproved dynamic response and
settling

* Minimum motor size per
application space

* Low cogging for smooth

operation

Low inertia for high acceleration

ENGINEERING YOUR SUCCESS.



Frameless
Motor Series

MOUNTING FRAMELESS MOTOR INTO ASSEMBLY

This section outlines a number of methods that can be used to mount the stator
and rotor assemblies in the product.

Which method to be used will largely depend on the product design, performance
requirements (torque, velocity, temperature, etc.) and the manufacturing
capabilities of the user.

Dimensioned drawings for all the kits are shown in the catalog pages.

STATOR

The stator will be typically be mounted into a cylindrically shaped hole in the
product (see Figure 9). It is recommended that a banking step be incorporated at
the bottom of the hole to assure accurate and repeatable location of the stator.

Alternately, a non-ferrous "plug" could be used to provide a banking surface,
which can be removed once the stator is fixed in place.

Figure 9 shows two methods for holding the stator in position; either with
adhesive for a permanent assembly or with set screws for a removable
assembly.

In designing the housing, be sure to provide a means for the stator lead wires
(three) and the commutation Hall sensor PCB wires (five) to extend outside of the
housing without interfering with the rotor / shaft assembly.

For volume production, a jig should be fabricated that will assure that the stator
is located in the same position for each assembly. The yellow dot on the stator
pravides an index point for accomplishing this. This will eliminate the need to
perform mechanical commutation alignment at final assembly.

Rotor
Except for the smaller motors (K032 and K044), the ID of the rotor will usually be
larger than the shaft diameter.

An adapter sleeve will be required to allow mounting of the rofor to the shaft (see
Figure 9).

The rotor / sleeve assembly must be positioned on the shaft such that the
magnets are located in line with the stator assembly laminations. If the version
in which the commutation PCB assembly is bonded to the end turns is being
used, the commutation magnets must be located in proper proximity to the Hall
sensors on the PCB. Figure 9 shows two methods for holding the rotor / sleeve
on the shaft, either with adhesive or by using a spring pin and retaining ring.

When using the adhesive method, a shoulder should be provided on the shaft to
properly locate the rotor/sleeve assembly.

When using the spring pin/retaining ring method, a slot must be provided in the
sleeve that will engage the spring pin in the shaft, thus properly locating the
rotor / sieeve assembly. During assembly, be sure that the pin and slot are fully
engaged.

Note: The following adhesives are recommended for rotor and stator assembly
(see Figure 9)

Loctite #325
Activator $7074
Loctite #609

Assembly

Stator Assembly:
Assemble stator in housing or sleeve (aluminum recommended) with the
following locational clearances:
e Diameter to 127mm (5in) 0.025mm (0.001in) to 0.127mm {0.005in)
diametrical clearance.
e Diameter over 127mm (5in) 0.05mm (0.002in) to 0.254mm (0.010in)
diametrical clearance.
Do not force stator in position. This may damage or deform stator.

Permanent Assembly:
Secure stator with adhesive, Loctite #325 with activator #7074 or equivalent

Removable Assembly:

Secure with cup point screws or setscrews thru housing into stator steel
laminations only. Use a minimum of three (3} screws equally spaced about stator
0.D. Tighten evenly. Do not over torque screws. This may damage or deform
stator.
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When assembling the rotor inte the stator, high radial forces will be experienced,

Rotor Assembly:

Assemble rotor to shaft with a locational clearance fit of 0.013mm {0.0005in) o which can cause the magnets to "crash” into the stator and be damaged and / or

0.038mm (0.0015in) diametrical clearance. cause bodily injury!

Shoulder / Adhesive Method: The following precautions should be taken:

Fabricate shaft with shoulder. Secure rotor assembly and sleeve with adhesive.

Loctite#609 or equivalent. » Wrap the rotor with a thin (0.005in thick) Mylar sleeve which will fill the air
gap between the rotor and stator during assembly and can be easily removed

Spring Pin / Retaining Ring Method: when assembly is complete.

Fabricate a sleeve (steel or aluminum) with anti rotation spring pin groove.

Fabricate shaft to accept retaining ring and spring pin. Permanently bond to » Support the rotor and stator assemblies in a fixturing arrangement which will

rotor assembly. prevent radial motion while the two assemblies are being mated.

Final Assembly: Example:

Rotor magnets to be in line with stator laminations and concentric to stator 1. Hold the rotor / shaft / product assembly in a machine tool vise on the base of

larination 1.D. within 0.127mm (0.005in) MAX. an arbor press.

Bagitlonts 2. Fasten the stator assembly to the vertical moving member of the arbor press,

Rgt‘:)fr‘gg-sembi magnets are powerful and fragile! i

Db n):aar ngagneiicallﬁr s mate?‘ial. 3. Slowly lower the stator assembly around the rotor / shaft / product assembly,

4. Tighten all fasteners to complete assembly.

Do not place near other ferromagnetic materials such as iron, steel and nickel
alloys. Strong uncontrolled attraction may damage magnets on contact.

o

Remove Mylar shim and check for rotational clearance.

Stack Length: +1.3 (0.05")/-0 E Rotor Length: o
(See Ordering Information With commutaton: Stack Length + J Dimension + 0.030 (0.76)
Stack Length Chart below) Without commutaton: Stack Length + 0.030 (0.76)
—é E Lead Length: 450 mm (18 in)
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End End End G J
Turns Turns Turns F Rotor Commutation
Frame A 0.D. I.D. D Length Commutation O.D. H Magnet
Size 0.D. Max Min 1.D. Max Length Max Rotor L.D. Length

1251(31.78) 117 065 0593 (1506 025 0559 0.301 (7.65)
K032 % 0m179) (9.7) (165 0583 (1480 (64 O 149 (1220 0.200 7.60) ©°2(132)

1751 44.48) 1.65 1.02 0.880(22.35) 0.31 0.845 0.551 (14.00)

KO44  10is 440 @20) (259 087022100 (7.9 B89 )46 0549 (13.95 058147
2501 (6353) 239 150 1.385(35.18) 0.38 1350 0.927 (23.55)

K64 86345 (60.7) (38.1) 13753492 ©.7) 082078 a459) 0005 2350) 062 (157)
3.501(88.93) 3.38 215 2.105(53.47) 0.39 2.050 1.601 (40.67)

KOBS  .'os 885 (859) (54.6) 2.095(321) (9.9 80179 5507) 15500 @061 066 (167)

ki7g  T003(177.89) 680 439 4356(110.65) 0.60 , 4319 3.771(95.78)
6.097 (177.72) (172.7) (111.5) 4@AR(11BE%hSERCom (109.70) 3.769 (95.73)
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