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Important User Information

' WARNING

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN OR RELATED ITEMS
CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker Hannifin Carporation, its subsidiaries, and authorized distributors provide praduct and/or system options for
further investigation by users having technical expertise. It is important that you analyze all aspects of your application and review the information concerning
the product or system in the current product catalog. Due to the variety of operating conditions and applications for these products or systems, the user,
through its own analysis and testing, is solely responsible for making the final selection of the products and systems and assuring that all performance, safety
and warning requirements of the application are met.

The products described herein, including without limitation, product features, specifications, designs, availability and pricing, are subject to change by Parker
Hannifin Corporation and its subsidiaries at any time without notice.

The information in the product manual, including any apparatus, methods, technigues, and concepts
described herein, are the proprietary property of Parker Hannifin Corporation or its licensors, and may
not be copied, disclosed, or used for any purpose not expressly authorized by the owner thereof.

Since Parker Hannifin Corporation constantly strives to improve all of its products, we reserve the right
to change this product manual and equipment mentioned therein at any time without notice.

For assistance contact:

Parker Hannifin Corporation

1140 Sandy Hill Road

Irwin, PA 15642

Phone: 724/861-8200
800/245-6903

Fax:  724/861-3330

E-mail: ddicat@parker.com

Web site: www.parkermotion.com
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Revision Notes

Rev. 2 — Effective May 29, 2002 — Added Revision Notes, updated order number nomenclature, dimensional
drawings, table specifications, life/load charts, brake information, accessories and spare parts, added limit and
home sensor pack information and easy lube information.

Rev. 3 — Effective August 22, 2002 — Updated brake mounting procedure.

Rev. 4 — Effective November 17, 2004 - Modified Limit & Home Sensors section to include new 4 wire sensor.
Changed all logos to Parker only. Changed web address to www.parkermotion.com and removed division name
from company address.

Rev. 5 — Effective January 12, 2006 — Section 6 — Maintenance and Lubrication - Changed grease from Mobil
XHP222 to Multemp PS#2 for lubricating square rail bearings, and ball screws in the R1 and R5 (R5 only available
for 404XR) class 1000 clean room preparation. Updated specifications on page 14, deleted screw speed chart

previously on page 19, Changed pictures for internal access pages 33 and 34, updated encoder wiring information
for RGH24 on page 20.

Rev. 6 — Effective March 5, 2007 - Section 6 — Maintenance and Lubrication — Added Alvania RL 2 for lubricating
square rail bearings, and ball screws in the R1 and R5 class 1000 clean room preparation for 406 XR Series Tables.

Rev. 7 — Effective
Rev. 8 - Effective December 10, 2010 ECR 107088

Rev 9 — Effective June 12, 2012 ECR 12220 Section 6- Maintenance and Lubrication — Changed the name of
Alvania RL 2 to GADUS S2 V100 2 for lubricating square rail bearings, and ball screws in the R1 and R5 class 1000
clean room preparation for 406 XR Series Tables.

Rev 10 — Effective July 30, 2013 ECR 13073 Clarify warning for CE purposed.

Rev L — Effective August 31, 2016 - Add UMA information, update configuration information, update the center
cover and strip seal clamping information.

Rev M - added warning of unexpected motion for CE purposes, added CE Declaration, added restriction notes
about R5 option with sensor packs and linear encoders

Rev N — Changed pinning options to require an NSP
Rev P — Changed text for R1 and R5 options, remove R8 option
Rev R — Updated lubrication information

Rev T — Added Torque note, p 15
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Chapter 1 - Introduction

Product Description

404XR Positioner

The 404XR is a sleek compact positioner (47.3 x 95 mm) capable of carrying relatively high loads up to
a distance of 600 mm. Its quick and accurate positioning capability can be attributed to a high strength
extruded housing, square rail ball bearing system, and precision ground ballscrew drive. With its low
profile design, the 404XR is ideal for space restricted applications and its light weight construction
makes it well suited for multi-axis systems.

406XR Positioner

The 406XR is the rugged big brother of the 404XR Series. It can position greater loads (up to 630 kgf)
over longer (2 meters) travels. Because of its size and strength (28 kg-m, 200 Ib-ft. moment load
capacity) this durable table is ideal as the base unit in a multi-axis system. From high resolution to high
throughput, selectable ballscrew leads (5, 10, 20, 25 mm) make the desired resolution/velocity ratio
easy to achieve, and stainless steel seal strips alleviate environmental concerns.

400XR Product Family

‘Modular Flexibility’ is the attribute that clearly distinguishes the 400XR family of linear tables from all
others. This product family allows each unit to be easily configured to meet unique requirements, from
the very basic to the highly complex. Field upgrades and redesigns are easily accommodated; simply
follow the mounting procedure that ships with the desired assembly or individual part. This compatible
family of positioners offers reliable accuracy, versatility and strength. Adapters and brackets make it
easy to combine 404XR and 406XR positioners, as required, to form multi-axis systems without special
design or manufacturing. The 400XR family of products are rugged enough to perform well in the
industrial automation environment (automotive, packaging) and yet they’re precise enough to excel in
the high end semi-conductor and instrumentation markets.

Unpacking

/!\ Unpacking

Carefully remove the positioner from the shipping crate and inspect the unit for any evidence of shipping
damage. Report any damage immediately to your local authorized distributor. Please save the shipping
crate for damage inspection or future transportation. Standard handling and lifting practices should be
employed, product may be heavy.

Incorrect handling of the positioner may adversely affect the performance of the unit in its application.
Please observe the following guidelines for handling and mounting of your new positioner.

e DO NOT allow the positioner to drop onto the mounting surface. Dropping the positioner can generate impact
loads that may result in flat spots on bearing surfaces or misalignment of drive components.

e DO NOT drill holes into the positioner. Drilling holes into the positioner can generate particles and machining
forces that may effect the operation of the positioner. Parker Hannifin Corporation will drill holes if necessary;
contact your local authorized distributor.

e DO NOT subject the unit to impact loads such as hammering, riveting, etc. Impacts loads generated by
hammering or riveting may result in flat spots on bearing surfaces or misalignment of drive components.

e DO NOT push in magnetically retained strip seals when removing positioner from shipping crate. Damaging

strip seals may create additional friction during travel and may jeopardize the ability of the strip seals to
protect the interior of the positioner.

e DO NOT submerge the positioner in liquids.

e DO NOT disassemble positioner. Unauthorized adjustments may alter the positioner’s specifications and void
the product warranty.

6 Parker Hannifin Corporation
. 1140 Sandy Hill Road
www.parkermotion.com Irwin. PA 15642
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Return Information

Returns

All returns must reference a “Return Material Authorization”, (RMA), number. Please call your local
authorized distributor or Parker Hannifin Corporation Customer Service Department at 800-245-6903 to
obtain a “RMA” number. See Parker Hannifin Corporation Catalog #8080/USA, page D34, for additional
information on returns and warranty.

Repair Information

Out-of-Warranty Repair

Our Customer Service Department repairs Out-of-Warranty products. All returns must reference a “RMA”
number. Please call your local authorized distributor or Parker Hannifin Corporation Customer Service
Department at 800-245-6903 to obtain a “RMA” number. You will be notified of any cost prior to making the
repair.

Warnings and Precautions

A Vertical Operation

Depending upon your load and ballscrew selection the carriage and load may ‘backdrive’ in power loss
situations potentially causing product damage or personal injury. An electro-mechanical brake, which will
activate in response to a loss of power (option ‘B2’), can be used to prevent potential product damage or
personal injury.

A Strain Relieve Electrical Components

All electrical components (such as brakes, encoders, and limitthome switches) must be strain relieved.
Failure to strain relieve electrical wires or cables may result in component failure and/or possible personal
injury.

A Pinch points
Product does have pinch areas where moving elements relative to each other come together- Take

precaution.

AUnexpected Motion
Product can begin motion without warning due to an electrical or controller failure.

Specification Conditions and Conversions

Specifications are Temperature Dependent

Catalog Specifications are obtained and measured at 20 Degrees C. Specifications at any other temperature
may deviate from catalog specifications. Minimum to Maximum continuous operating temperature range
(with NO guarantee of any specification except motion) of a standard unit before failure is 5 - 70 Degrees C.
Certain components can be eliminated or substituted to improve operation at these temperatures.
Positioners with low temperature or high temperature components will be handled as specials, contact your
local distributor.

Specifications are Mounting Surface Dependent

Catalog Specifications are obtained and measured when the positioner is fully supported, bolted down (to
eliminate any extrusion deviation), and is mounted to a work surface that has a maximum flatness error of
0.013mm/300mm (0.0005/ft).

Specifications are Point of Measurement Dependent
Catalog Specifications and Specifications in this manual are measured in the center of the carriage, 37.5mm
above the carriage surface. All measurements taken at any other location may deviate from these values.

7 Parker Hannifin Corporation
. 1140 Sandy Hill Road
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Assembly Diagrams

CARRIAGE

BALLSCREW

IN LINE MOTOR
BLOCK

LINEAR ENCODER

PARALLEL
MOUNTING
ASSEMBLY

STRIP SEAL

ROTARY BRAKE

LIMIT & HOME

ASSEMBLY
TOE CLAMP
SHAFT BRAKE
RISER BLOCK
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Chapter 2 — 404/406XR Series Specifications

Order Number Nomenclature

Fill in an order code from each of the numbered fields to create a complete model order code.

Order Example:

|" j \

404 450 XR M

3

@  Series
404
@  Travel-mm*
050 50 (no pinning available)
100 100
150 150
200 200
250 250
300 300
350 350
400 400
450 450
500 500
550 550
600 800
@  Model
XR Linear Table
@  Mounting
M Metric
®  Grade
S Standard
P Precision (only available with D2, D3, D4 drive

SCrews)

®  Drive Screw

D1
D2
D3
D4
D31
D32
D33
D34
D35

Free Travel

5 mm Ballscrew

10 mm Ballscrew

20 mm Ballscrew (standard grade only)
1 mm V Thread Leadscrew

2 mm V Thread Leadscrew

5 mm V Thread Leadscrew

0.10" V Thread Leadscrew

0.10" Acme Thread Leadscrew

@ Home Sensor Assembly (one sensor)

H1
H2
H3
H4
H5
H6
H7
Hg
H9

None-Free Travel (only)

N.C. Current Sinking Flying Leads

N.O. Current Sinking Flying Leads

N.C. Current Sourcing Flying Leads

N.O. Current Sourcing Flying Leads

N.C. Current Sinking Locking Connector®
N.O. Current Sinking Locking Connector*
N.C. Current Sourcing Locking Connector*
N.O. Current Sourcing Locking Connector*

® © @ ® © 0 0 @ ©
S -D33 H4 L2 C3 M4 Ei B1 R1
H11 N.C. Current Sinking Sensor Pack™
H12 N.O. Current Sinking Sensor Pack™
H13 N.C. Current Sourcing Sensor Pack™
H14 N.O. Current Sourcing Sensor Pack™
Travel Limit Sensor Assembly (two sensors)
L1 None-Free Travel (only)
L2 N.C. Current Sinking Flying Leads
L3 N.O. Current Sinking Flying Leads
L4 N.C. Current Sourcing Flying Leads
L5 N.O. Current Sourcing Flying Leads
L6 N.C. Current Sinking w/Locking Connector”
L7 N.O. Current Sinking w/Locking Gonnector*
L8 N.C. Current Sourcing w/Locking Connector*
L9 N.O. Current Sourcing w/Locking Connector®
L11 N.C. Current Sinking Sensor Pack™
L12 N.O. Current Sinking Sensor Pack™
L13 N.C. Current Sourcing Sensor Pack™
L14 N.O. Current Sourcing Sensor Pack™
Motor Interface Option
* Standard Parker Motor Adapters (go to Standard
Parker options in blue)
-OR-
* Universal Motor Adapter for other motors (go to
Universal Motor Adapter in grey)
®  Motor Coupling
C1 No Coupling (required for parallel mounting)
] c2 0.250" Oldham
Q C3 0.250" Bellows (required for precision grade)
‘g- c4 0.375" Oldham
E C5 0.375" Bellows (required for precision grade)
» C6 11 mm Oldham
.g C7 11 mm Bellows (required for precision grade)
= C10 14 mm Oldham (M75 motor option)
» C11 14 mm Bellows (M75 motor option)
S c2  9mmoiham
G C23  9mmBelows
o C24 5 mm Oldham (M37 motor option)
g C25 5 mm Bellows (M37 motor option)
'g Cc26 8 mm Oldham (M71 motor option)
] c27 8 mm Bellows (M71 motor option)
» c28 0.1875" Oldham (M37 mator option)
C29 0.1875” Bellows (M37 motor option)

(Motor Coupling continued next page)

* Sensors with locking connector include 5 m extension cable.
** Sensor Pack includes 3 m cable.

** Sensor Pack options L11-L14 cannot be ordered with the R5 option

on 404XR

www.parkermotion.com
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Standard Parker Motor Adapters

(Motor Coupling continued)
C30 0.250" Oldham (couplings for leadscrew grade)
CciH 0.250" Bellows (couplings for leadscrew grade)
Cc32 0.375" Oldham (couplings for leadscrew grade)
Ca3 0.375" Bellows (couplings for leadscrew grade)
C39 9 mm Bellows (couplings for leadscrew grade)
Motor Mount *
M1 No Motor Mount
M2 SM 16 In-Line Mounting
M3 NEMA 23 & SM 23 In-Line Mounting
M4 NEMA 34 In-Line Mounting
M5 SM 16 Parallel Mounting, “A" Location®
M6 SM 16 Parallel Mounting, “B" Location®
M7 SM 16 Parallel Mounting, “C” Location®
M8 NEMA 23 Parallel Mounting, “A" Location®
M9 NEMA 23 Parallel Mounting, “B” Location®
M10 NEMA 23 Parallel Mounting, “C” Location®
M11 SM 23 Parallel Mounting, “A” Location®
M12 SM 23 Parallel Mounting, “B™ Location™
M13 SM 23 Parallel Mounting, “C” Location*
M21 Neometric 70 In-Line Mounting
Ma37 NEMA 17 In-Line Mounting
M42 SM232AQ NPSN Servo Motor In-Line Mounting
M4ae HV232-02-10 Stepper Motor In-Line Mounting
M49 Handcrank without Readout
M50 Handcrank with Readout
(0.10" or 1 mm leads only)
M51 HDY55 In-Line Mounting
Mé61 BE 23 In-Line Mounting
Me2 BE 23 Parallel Mounting, “A" Location*
M63 BE 23 Parallel Mounting, “B" Location®
Me4 BE 23 Parallel Mounting, “C" Location™
M71 SGMO1 In-Line Mounting
M72 SGMO1 In-Line Mounting, “A" Location®
M73 SGMO1 In-Line Mounting, “B” Location®
M74 SGMO1 In-Line Mounting, “C” Location®
M75 SGMO2 In-Line Mounting

* See 404XR dimensions for maximum allowable motor shaft
diameter. Parallel motor mounts not available with leadscrew
drives.

Universal Motor @
Adapter

=)
o

Motor Coupling

BW Bellows coupling option
OH Oldham coupling option

Motor Mount

Uit Consult the online eConfigurator at www.
parker.com/emn/404XR to create a complete
part number for the desired 404XR with motor
mounting to a 3" party motor. For more details
on how to use the online configurator, see page
15 of this brochure.

Encoder Option

E1 No Encoder

E2 1.0 pm Resolution Linear Encoder (tape scale)

E3 0.5 uym Resolution Linear Encoder {tape scalg)

E4 0.1 pm Resolution Linear Encoder (tape scalg)

E5 Rotary Shaft Encoder (not available with brake)

Linear encoder options E2-E4 cannot be ordered

with the R5 option on 404XR

Brake Option
B1 No Brake
B2 Shaft Brake (Refer to 404XR holding torque

specifications to confirm maximum load. Not
available with rotary encoder)

Cleanroom Preparation

R1 Standard Environment

R2 Class 10 Compatible (consult factory)

R5 Standard Environment with Easy Lube System 1

Pinning Option *
P1 No multi-axis pinning

p2** X axis transfer pinning to Y or Z axis - 30 arc-sec **
P3** Y axis transfer pinning to X axis - 30 arc-sec
P4*** Z axis transfer pinning to X axis - 30 arc-sec
P5** X axis transfer pinning to Y axis - 125 arc-sec
P&** Y axis transfer pinning to X axis - 125 arc-sec

T Sensor pack options L11-L14 cannot be ordered with RS option
on 404XR. Linear encoder options E2-E4 cannot be ordered with
R5 option on 404XR. R5 option not available for 50mm travel
A04XR units. Consult factory if required.

* Pinning option is for pinning to other 404XR and 406XR tables.
Transfer pinning is not available on some XR to LXR models.
Contact factory for more information. Pinning XY orientation
standard with Y motor at 3 o'clock position.

* Z pinning uses bracket (see figures 7, 8 and 9 in "400XR Multi
Axis Configurations”)

* Only available through a custom part number, consult factory

www.parkermotion.com
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Fill in an order code from each of the numbered fields to create a complete model order code.

“» 2 e @6 ® 0 ® © @ O @ B @
Order Example: 406 900 XR M S- D3 H4 L1 C7 M4 E1 Bl Rl P
@ Series Travel Limit Sensor Assembly (two sensors)
406 L1 None
L2 N.C. Current Sinking Flying Leads
@  Travel-mm* L3 N.O. Current Sinking Flying Leads
100 100 L4 N.C. Current Sourcing Flying Leads
200 200 L5 N.O. Current Sourcing Flying Leads
333 igg L6 N.C. Current Sinking w/Locking Connector™
500 500 L7 N.O. Current Sinking w/Locking Connector™
600 600 L8 N.C. Current Sourcing w/Locking Connector*™
700 700 L9 N.O. Current Sourcing w/Locking Connector™
800 800 L11 N.C. Current Sinking Sensor Pack "
900 900 L12 N.O. Current Sinking Sensor Pack™*
1000 1000 L13 N.G. Current Sourcing Sensor Pack™*
1250 1250 L14 N.O. Current Sourcing Sensor Pack ***
1500 1500
1750 1750
2000 2000
@  Model
XR Linear Table
Mounting
M Metric
Grade *
S Standard
P Precision
®  Drive Screw *
D1 Free Travel
D2 5 mm Ballscrew
D3 10 mm Ballscrew * Drive Screw Lead Availability
D4 20 mm Ballscrew isi
D5 25 mm Ballscrew Travel Prgfa'f:'.?" Standard Grade
S5mm (10 mm| 5 mm (10 mm |20 mm |25 mm
100 . . . . .
@  Home Sensor Assembly (one sensor) 200 . . . . -
H1 None 400 . . . . .
H2 N.C. Current Sinking Flying Leads ggg : : : : :
H3 N.O. Current Sinking Flying Leads 600 . . . . .
H4 N.C. Current Sourcing Flying Leads 700 . . .
H5 N.O. Current Sourcing Flying Leads ggg : : :
H6 N.C. Current Sinking Locking Connector*™ 1000 . . .
H7 N.O. Current Sinking Locking Connector*™ :ggg : : :
H8 N.C. Current Sourcing Locking Connector™ 1750 . . .
H9 N.O. Current Sourcing Locking Connector* 2000 . . .
H11 N.C. Current Sinking Sensor Pack™” . . . ) .
H12 N.O. Current Sinking Sensor Pack™* Sgg:géf gggkl%ﬁi?dgeg%nnme?aoglg?cmde 5m extension cable.
H13 N.C. Current Sourcing Sensor Pack™
H14 N.O. Current Sourcing Sensor Pack™*
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Motor Interface Option
» Standard Parker Motor Adapters (go to Standard

Parker options in blue)

-OR-

» Universal Motor Adapter for other motors (go to
Universal Motor Adapter in grey)

®

©)] Motor Coupling
c1 MNo Coupling (required for parallel mounting)
= c2 0.250" Oldham
'g C3 0.250" Bellows (required for precision grade)
= c4 0.375" Oldham
5 " Cc5 0.375" Bellows (required for precision grade)
x 2Cc6 11 mm Oldham
E %C? 11 mm Bellows (required for precision grade)
B 3 c8 0.500" Oldham
] c9 0.500" Bellows (required for precision grade)
2 c1w0 14 mm Oldham
it} C11 14 mm Bellows (required for precision grade)
5 ci12 16 mm Oldham
c13 16 mm Bellows (required for precision grade)
()] Motor Mount *
M1 No Motor Mount
M3 NEMA 23 & SM 23 In-Line Mounting
M4 NEMA, 34 In-Line Mounting
Mi1 SM 23 Parallel Mounting, “A” Location®
Mi2 SM 23 Parallel Mounting, “B” Location™
M13 SM 23 Parallel Mounting, “C” Location™
" Mi4 NEMA 34 Parallel Mounting, “A™ Location
2 M15 NEMA 34 Parallel Mounting, “B” Location
% Mi6 NEMA 34 Parallel Mounting, “C" Location
© MI17 Neometric 34 In-Line Mounting
f Mi8 Neometric 34 Parallel Mounting, “A” Location
2 Mmi9 Neometric 34 Parallel Mounting, “B™ Location
g M20 Neometric 34 Parallel Mounting, “C” Location
» M21 Neometric 70 In-Line Mounting
_g M22 Neometric 70 Parallel Mounting, “A” Location
© M23 Neometric 70 Parallel Mounting, “B” Location
% M25 Neometric 70 Parallel Mounting, “C" Location
"‘5 M29 Neometric 92 In-Line Mounting
'g Mé61 BE 23 In-Line Mounting
® M62 BE 23 Parallel Mounting, “A" Location
] M63 BE 23 Parallel Mounting, “B” Location
M64 BE 23 Parallel Mounting, “C” Location
M75 SGMO2 In-Line Mounting
M90 MPP092 In-Line Mounting
Mot MPP092 Parallel Mounting, “A”™ Location
M92 MPP092 Parallel Mounting, “B” Location
M93 MPP092 Parallel Mounting, “C" Location

* See 406XR dimensions for maximum allowable motor shaft
diameter. SM 23 parallel motor mounts not available with leadscrew

drives.

P> Continue to step ) for Encoders in the order process.

@  Universal Motor ©

Motor Coupling
BW Bellows coupling option
OH Oldham coupling option
Motor Mount
U+t Consult the online eConfigurator at www.
parker.com/emn/406XR to create a complete
- part number for the desired 404XR with motor
L mounting to a 3™ party motor. For more details
o on how to use the online configurator, see page
g 15 of this brochure.
<
Encoder Option
E1 No Encoder
E2 1.0 um Resclution Linear Encoder (tape scale)
E3 0.5 pm Resoclution Linear Encoder (tape scalg)
E4 0.1 pm Resclution Linear Encoder (tape scalg)
E5 Rotary Shaft Encoder (not available with brake)
Brake Option
B1 No Brake
B2 Shatt Brake (Refer to 406XR holding torque
specifications to confirm maximum load. Not
available with rotary encoder)
Cleanroom Preparation
R1 Class 1000 Compatible
R2 Class 10 Compatible (consult factory)
R5 Class 1000 with Easy Lube System
R8 Class 10 with Easy Lube System
Pinning Option *

P1
P2
P3
P4

No multi-axis pinning

X axis transfer pinning to Y or Z axis - 30 arc-sec **
Y axis transfer pinning to X axis - 30 arc-sec

Z axis transfer pinning to X axis - 30 arc-sec

* Pinning option is for pinning to other 404XR and 406XR tables. Transfer pinning is not available on some ¥R to LXR models. Contact factory for more information.

Pinning XY orientation standard with ¥ motar at 3 o'clock position.
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Dimensional Drawings

404XR
124.0
110.0 )
950 Ctr'd 8 Mtg. Holes (Top)
o /MBXT_UThd.
E $O 0O ﬂ* ﬁ (@) O-$: EI
©O ©O 83.0 85.095.0
H:[ Ctrd Ctr'd
— 80da
— feallscrew)
nFEANE
) L1 {leadscraw)
O Ao | 61— =5
Dowel Holes
for 4 mm Pins 500 |
2 Holes (Top) Ctr'd
Slip Fit Top View
[E5].022
Optional
1o Optional |Elrr:cet}adrﬁr
e e [— HomefL!mlt =
= Switch = L =
— L l:' I N, - 473
L] H Optional g ~ OF '
i Toe Mounting
Front View Clamp
nar
1/2 "A* |
— "C" Spaces "E" "C" Spaces— .
@750="D" Ctr'd @75.0="D" 4 130 End View
3.0+ "F" —t20.5
Cir'd
— 25.0
I Sa b - b - cre
g?-lg el g ]_
Ir & 4 ¢ ¢ ¢ e —
T an
Dowel Ha!eg_/ 85.0 \ "B" C'bored Mtg. Holes (Far Side)
for 4 mm Pin Cir'd for M6 Low Head Cap Screws (included)
2 Holes (Bottom) Bottom View 2.5 mm Grip
Slip Fit
i Travel Dimensions (mm)
M4 Square Nut Model (mm) A B Cc D E F
45|ots\&.—f, T, T5 404050XR 50 259 4 - - - -
f - : Typ- 404100XR 100 3090 12 1 750 500 850
234 -
¢ ; [ 0 Typ. 404150XR 150 359 12 1 75.0 50.0 85.0
66 F—Typ: 404200XR 200 409 12 1 750 500 850
‘_% 404250XR 250 459 16 2 150.0 50.0 85.0
View showing slots in extruded base 404300XR 300 509 16 2 1500 50.0 85.0
404350XR 350  5h9 16 2 150.0 50.0 85.0
404400XR 400 609 20 3 2250 500 850
404450XR 450 659 20 B 22560 500 B850
404500XR 500 709 20 3 22560 50.0 850
404550XR B0  7H9 24 4 3000 5B0.0 850
404600XR 600 809 24 4 3000 50.0 850
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406XR

168,0
Cird
10,0
Cird
._50.@_.
Cird 250
Cir'd  (20) Mg, Holes (Top)
MG X 1,0 Thrd.
] | o] : L
136,0
01C o | Cird
D_i 46,0 500 1500
I | pd Crd Gl 300
q o T Ee Crd
ol Q 2 ol o
Donvel Holes 200
for 5 rm Pins——/ N
2 Holes {Top) 0
Slip Fit 20:'"0_ _
[Foz2] Top View
Oplional
267 10 114 15,5 Linear
Optional —‘ | _‘I r Encoder
L E BT ° Home/Limit. T, 1
= Switzh = G99
= | Optiorial i 350 l
L Tae Clamp——"1& l_ ) 4
Maunti .
Front View Lnting IS-'-'—J
168,0
185,0
T
e End View
172 "
ST Sy S
A T T L-G00-] "B" Mtg. Holes T =140 2 Shots (Tap)
Cir'd ME x 1.0 Thd.
Yl
— !f 9
23 ML
= LI
. 8,67 @o || 52 87
80,0 = 900 1150 Slet for Std. — Typ —
ord c|i'c| Cir'd M5 Square Mut 735
I 2 Siais (Batiom) =— 19—
i \ ¥p-
.j |= View of Slots in Extrusion
- : ]
Dewel Holes for 5 I'.I1I'I1_PII'|:‘= "E" C'bored Mg, Hales (Far Side)
2 Holes (Bottom) Slip Fit for ME Cap Screws 8 mm Grip
_
'F* Spacss_| Il:.:.:r:cllj "F* Spaces
100,0="G" 3 100,0="3"
@ 1360 @
Cird
Eottom View
Model | Travel | boecr® | x| g c| D |E|F| & | H
40E0100XR 100 16 408 g 1 1000 | 12 1 100,0 a0
H0E0200%R 200 16 508 g 1 1000 | 12 1 100,0 an
40E0300XR 00 16 606 12| 2 2000 | 16 | 2 200,0 a0
H0E0400%R 400 16 To8 12 2 2000 | 16 2 2000 an
40E0S00XR 500 16 806 16 [ 2 000 | 20 | 3 300,0 a0
40E0E00XR &0 16 Q08 16 [ 2 000 | 20 | 3 300,0 a0
A0E0TO0XR 700 25 fona | 20 | 4 4000 | 24 | 4 400,0 10,0
40E0B00XR 800 25 oa | 20 | 4 4000 | 24 | 4 400,0 10,0
40E0900XR 200 25 1208 | 24 5 Loog | 28 5 5000 10,0
4061000XR 1000 25 1308 | 24 | 5 5000 | 28 | B 500,0 10,0
4061250XR 1250 25 1558 | w2 [T 7000 | 32| B 6000 100
4061500XR 1500 25 LLEAET S 8000 | 40 | & 800,00 10,0
40E1750XR 1750 25 2058 | 40 9 000 | 44| 9 00,0 100
4062000XR 2000 25 2308 | 44 [ 10| 0000 | 48 | 10 | 10000 [ 100
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General Table Specifications

404XR 406XR
Common Characteristics Precision Standard Precision Standard
Performance
Bidirectial Repeatability (um) +/-1.3 +/-3.0 +/-1.3 +/-3.0
Duty Cycle 100% 100% 100% 100%
Max Acceleration — m/sec? (in/sec?) 20 (773) 20 (773) 20 (773) 20 (773)
Rated Capacity
Normal load — kgf (Ibs) 170 (375) 170 (375) 630 (1390) 630 (1390)
Axial load — kgf (Ibs) Ballscrew 90 (198) 90 (198) 90 (198) 90 (198)
Leadscrew n/a 25 (55)
Motor Sizing
Drive Screw Efficiency Ballscrew 90% 90% 90% 80%
Leadscrew 30% 30%
Max Break-Away Torque * — Nm (in-0z)
0 to 600 mm Travel 0.13 (18) 0.18 (26) 0.13 (18) 0.18 (26)
600 to 2000 mm Travel na na na 0.39 (55)
Max Running Torque * — Nm (in-0z)
0 to 600 mm Travel 0.11 (16) 0.17 (24) 0.11 (16) 0.17 (24)
600 to 2000 mm Travel na na na 0.34 (48)
Linear Bearing — Coefficient of Friction 0.01 0.01 0.01 0.01
Ballscrew Diameter (mm) 16 16 Refer to chart on page 13
Carriage Weight — kg (Ibs) 0.70 (1.55) 0.70 (1.55) 2.7 (5.94) 2.7 (5.94)
* Torque ratings may increase by 25% on tables that have the R2 or R8 options.
404XR | Positional @ Straightness & Input Inertia 10-° kg-m? Max Screw Speed  Total Table
Travel | Accuracy (um) Flatness Accuracy (Revs Per Second) Weight (kg)
(mm) Prec. Std. (um) Prec./Std. 5mm 10 mm 20 mm Prec./Std. Prec./Std.
50 8 12 6 1.68 1.81 2.34 60 2.8
100 8 12 6 1.93 2.07 2.60 60 3.0
150 10 14 9 2.19 2.32 2.85 60 3.3
200 12 20 10 2.44 2.57 3.11 60 3.6
250 12 22 12 2.69 2.83 3.36 60 3.9
300 14 24 13 2.95 3.08 3.61 60 4.2
350 14 26 15 3.20 3.33 3.87 60 4.5
400 16 26 16 3.46 3.59 4.12 60 4.8
450 19 28 18 3.71 3.84 4.37 60 5.1
500 21 34 19 3.96 4.10 4.63 60 5.4
550 23 36 21 4.22 4.35 4.88 60 5.7
600 25 40 22 4.47 4.60 5.14 54 6.0
406XR | Positional @ Straightness & Input Inertia 10-° kg-m? Max Screw Speed  Total Table
Travel | Accuracy (um) Flatness Accuracy (Revs Per Second) Weight (kg)
(mm) | Prec. Std. (um) Prec./Std. 5mm 10mm 20mm 25 mm Prec./Std. Prec./Std.
100 8 12 6 3.34 3.85 5.90 - 60 8.7
200 12 20 10 3.92 4.43 6.48 - 60 10.0
300 14 24 13 4.50 5.01 7.06 - 60 11.3
400 16 26 16 5.08 5.59 7.64 - 60 12.6
500 21 34 19 5.65 6.17 8.22 - 55 13.9
600 25 40 22 6.23 6.75 8.80 - 44 15.2
700 - 92 25 36.51  37.02 - 40.61 47 19.2
800 - 94 29 39.96  40.47 - 44.07 47 20.7
900 - 103 32 4341  43.93 - 47.52 47 22.2
1000 - 105 35 46.87  47.38 - 50.97 47 23.7
1250 - 118 42 55.50 56.01 - 59.61 35 27.6
1500 - 134 50 64.14  64.65 - 68.24 26 31.4
1750 = 154 57 72.77 73.28 = 76.88 20 35.2
2000 - 159 65 81.40 81.92 - 85.51 16 39.1

@ Positional accuracy applies to in-line motor configurations only. Contact factory for parallel motor specifications.
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404/406XR Series Engineering Reference

The following performance information is provided as a supplement to the product specifications pages. The following graphs
and formulas are used to establish the table life relative to the applied loads. The useful life of a linear table at full catalog
specifications is dependent on the forces acting upon it. These forces include both static components resulting from payload
weight, and dynamic components due to acceleration/deceleration of the load. in multi-axes applications, the primary
positioner at the bottom of the stack usually establishes the load limits for the combined axes. When determining life/load, it is
critical to include the weight of all positioning elements that contribute to the load supported by the primary axis.

Table Life/Load Chart

Compression (normal load)

This graph provides a “rough cut”
evaluation of the support bearing
life/lload characteristics. The curves
show the life/load relationship when the
applied load is centered on the carriage,
normal (perpendicular) to the carriage
mounting surface. For final evaluation
of life vs. load, including off center,
tension, and side loads refer to the
charts and formulas found on our web
site www.parkermotion.com.

Table Life/Load Chart

Thrust (axial load)

This graph illustrates table ballscrew life
relative to the axial load.

Thrust Load

10000000 73

4 , Life with Compression Load b
10000000 ~{—
\ 404XR
1000000 4——p— 406XR
£
X
o 100000
=
10000 \
1000 T T T T T T
0 1000 2000 3000 4000 5000 6000 7000
\ ) Y,
C )

)

—A— 404-406XR 16 x 20
—6— 404-406XR 16 x10
—B8— 404-406XR 16 x5

www.parkermotion.com

1000000 -+
’E\ é —&— 404-406XR 25 x 25
2 —— 404-406XR 25 x 10
‘q‘)’ 100000 - —=— 404-406XR 25 x5
[
-
10000 -
1000 . . .
100 600 1100 1600 2100
N N J
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These charts are to be used in

conjunction with the corresponding Ve ™\
formulas found under Product Life with Com press ion Load
Information at www.parkermotion.com 100000000
to establish the life / load for each 404XR
bearing (4 per table). 5
10000000 \ ] e 406XR
£ 1000000
Several dimensions, which are specific =
to each linear positioning table model, ()
and the load geometry are required for ‘= 100000
these computations. These dimensions -
are supplied in the catalog information
for each positioner. The dimensions are 10000
referenced as follows: \\ e —
d1 - bearing block center-to-
center longitudinal spacing 1000 T T T T T T T i
d2 —bearing rail center-to-center 0 200 400 600 800 1000 1200 1400 1600
lateral spacing
da - rail center-to-carriage i
mounting surface Load UE Bearmg (N) J
Life with Tension Load A
T N — 100000000 7},
404XR |80 |50 28 z 404XR
406XR | 114 | 90.3 | 425
10000000 —4—r7—7m——m8m@8m — ——— 406XR
£
< 000000
()
‘= 100000
-l
10000 ==
1000 T T T T T T T 1
0 100 200 300 400 500 600 700 800
Load per Bearing (N) )
. . . )
100000000 Life with Side Load
404XR
10000000 406XR
B
E‘, 1000000
()
‘= 100000
-l
10000
1000 T T T T T T 1
0 200 400 600 800 1000 1200 1400
Y Load per Bearing (N) )
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Figure 2: Horizontal Load

Horizontal Translation — Normal Load

B
b a2
b2l b
B4 b

Figure 1 shows a normal load
applied ta the carriage
translating horizontally. The
vector L, defined by the GG of
the load, is shown applied at
a point whose coordinate
distances from the center of
the carriage are given by
distances d3 and d4.

With the positioner at rest or
maving with uniform velocity,
the loads on each of the four
bearing blocks are given by
the above equations:

Mote that each of the four
bearing blocks will experience

gither comprassional or
tensional loading; the
magnitude of these forces at
each bearing is dependent
upon the location of the load
vactor with respeact to the
center of the positioner
carriage. For each bearing,
the maximum of the forces in
tension and compression is
plotted on the load charts for
the specific model positioner
to ceterming the life of the
table in the application.

The calculations for loads
whose CG falls outside the
carriage maunting surface
area, as shown in Figure 2,
are identical to those used
with Figure 1. In either case,
accelerations and
decelerations of the load
rmust be considerad in
calculating the dynamic
forces which determine the
life of the system in a
particular application.

Figure 3: Side Load

The previous loading
scenarios have involved anby
normal forces (compressional
or tensional] on the bearings.
Consider a positioner as
shown in Figure 3, which
invohves a lateral {side) load
applied to the carriage which
translates horizontally, The
load vector (L) is shown
applied at a point whose
coordinate distances from the
center of the carriage bearing
system are given by
dimensions d3 and d4. Note
that d4 is the sum of distance
da—the distance between
bearing and center and

Horizontal Translation — Side Load

carriage surface which is
provided for each linear
positionsr—plus do, the
distance of the load CG from
the mounting surface of the
carriage.

The loading felt by each of
the four bearing blocks
when the positioner is
stationary or maoving with
uniform velocity is given by
the above squations:

Here P1, P2, P3 and P4 are
the normal loads (tensional
and comprassional} and
P15, P25, P35 and P45
are the side loads. For each

L [d,
P = ‘,=§E;]
L{d
e e

L [L d,
P":P‘”:z+|:§*d_;
L [L d,
F‘%:P“—I—[E«a-
|

bearing, the largest side
loads and normal loads in
both tension and compres-
sion are identified for caloul-
ating the positioner life in the
application.

For round rail’ball bushing
type bearings, the farces are
plotted individually on the
appropriate curves to
determine the service life.

For linear motion guide
bearing positioners, an
“eguivalant load per bearing”
is calculated for the life
determination. Equations
listed in Table A, page 22,

apply for the Daedal
positioners which incorporate
linear mation guide bearings.
As shown in Table A, this
“equivalent load"” is plotted
on the indicated load/life
graph to determine the
pasitioner’'s service life.

Again, accelerations and
decelerations of the load must
be considered in calculating
the dynamic forces which
determing the life of the
system in a particular
application.
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Vertical Translation

Figure 4: Vertical Load

Figure 4 shows a load
applied to the positioner
carriage which translates
vertically. The load vector (L)
is shown applied at a point
whose coordinate distances
from the center of the
carriage bearing systam are
given by distances d3 and

dd. Mote that here d3 is the
sum of distance da, which is
given for the particular lingar
positioner plus db, the
distance of the load GG from
the mounting surface of the
carriage. d4 is the horizontal
distance of the load vector (L)
from the carriage centerline.

PeRs 5|
e
e
PP 5[]

The loading felt by each of
the four bearing blocks when
the positioner is stationary or
miaving with uniform velocity
is given by the above
equations:

P1 through P4 and P15
through P45 are respectively
the normal and side loads on

sach bearing block, For
sach bearing, the largest
side loads and normal

Imads in both tension and
compression are determined
and, for lingar maotion guides,
“equivalert loads” are
computed from the eguations
irn Table A (below) following
the same procedure
described in the precading
section for Honzontal
Translation with Side Load

to calculate the positioner

life in the applications.

Once more, accelerations
and decelerations of the
load must be considered
in calculating the dynamic
forces which determing
the life of the systemin a
particular application.

Table A - Linear Motion Guide Bearing Load/Life Computation

Positioner Loads Compute* Evaluate Life On
Side & tension Ps > Pt Pe=(0.5"Pt +Ps Side load chart
Side & tension Ps = Pt Pe =(0.5"Ps) + Pt Tension chart
400XR

Pe=(0.5"Pc) +Ps
Pe = (0.5 *Ps) + Pc

Sidle load chart
Compression chart

Side & compression Ps = Pc
Side & compression Ps < Pc

Example Computations
Example 1
Horizontal Translation with
Side Loads, 404xR
Positioner
L =20 Kgf
50 mm from carriage
surface;

130 rmm from carriage
center.

Figure 3 (page 21) shows
this configuration with
dimensions given here.

dl = BOmm
db = 50 mm
d2 = 50mm
d3 = 130 mm
da = 28mm
dd = da+db = FBmm

The normal and side force
components on each bearing
block are computed from the
equations as shown:

P = P= %[g_j: 15.7 {tension) Kgf

P,= F=- E [i] =-15.7 {comprassion) Kgf

2 7 |d,

P"=|::k=%+[£.%$:|=213|‘(gf
1

P=P, %_[E_%]_ 11.3 Kgf
1

Life for each bearing needs to be evaluated independently.
For bearings with a side load, refer to the combinad
equivalent loading factors (Table A).

Exarmnple:

Bearing 1 has P1=15.7Kgf tension and P1s=21.3Kgf side load
P1s=Pt=+Pe=(0.5Pt+Ps)=29.1 Kgf

Refer to side load chart {page 20)

Life @ 28.1Kgf-50,000km

www.parkermotion.com
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Linear Encoders

Description

Specification

Input Power

5 VDC +/- 5% 150mA

Output (incremental)

Square wave differential line driver (EIA RS422) 2
channels A and B in quadrature (90) phase shift

Reference (Z channel) — see Section 2.312
for additional information

Synchronized pulse, duration equal to one resolution
bit. Repeatability of position is unidirectional moving
toward non-motor end.

Positional Accuracy

+/- 3 microns after linear slope correction

Maximum Speed — see Chapter 2 for
additional information

1.0 micron resolution = 3.0 meters/sec
0.5 micron resolution = 1.5 meters/sec
0.1 micron resolution = 0.3 meters/sec

Z-Channel Position Reference

The Z channel is an output on the encoder. Many Servo Controllers support this input. The Z channel on
the 404XR is located at Mid Travel. The Z channel is a unidirectional device. This means that the final
homing direction must occur in one direction. The 404XR is set that the final home direction is to be
toward the non-motor end of the table. The repeatability of the Z channel is equal to +/- 2 resolution
counts of the encoder (except for 0.1 micron scales which have a repeatability of +/-1 microns). Thus

the repeatability of the “Z” channel equals:

Encoder Resolution Z Channel Repeatability

1 micron +/- 2 micron
0.5 micron +/- 1 micron
0.1 micron +/- 1 micron

NOTE: Home Repeatability is also very dependent on Controller input speed and Homing algorithms.
The above repeatability does not include possible controller tolerance. Additionally, to achieve the
highest repeatability the final homing speed must be slow. Slower final speed usually results in higher
repeatability.

NOTE: The “Z” channel output is only one resolution count wide. Thus the on-time may be very brief.
Due to this some controllers may have difficulty reading the signal. If you are experiencing the positioner
not finding the “Z” channel during homing, try reducing final homing speed; also refer to your controller
manual for frequency rates of the “Z” channel input.
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Linear Encoder Speed Limit

The linear encoder has speed limits relative to encoder resolution; these limits are listed below:

Encoder Resolution Maximum Velocity (2) Required Post Quadrature Input
Bandwidth (1)

1 micron 3 meters/second 6.7 Mhz

0.5 micron 1.5 meters/second 6.7 Mhz

0.1 micron 0.3 meters/second 10 Mhz

(1) This is the bandwidth frequency that the amplifier or servo control input should have to operate properly with the encoder output at
maximum speeds. This frequency is post-quadrature, to determine pre-quadrature divide above values by 4. Above frequencies include a
safety factor for encoder tolerances and line loses.

(2) Maximum encoder speed may exceed maximum speed of positioner — See Section 2.51, General Table Specifications, for maximum
screw speed.

Linear Encoder Wiring Diagram

Termination: Flying Leads

Function Signhal Name Wire Color
Power +5V Brown
ov White
Incremental Signal A+ Green
A- Yellow
B+ Blue
B- Red
Reference Z+ Pink
Z- Grey
Inner Shield Inner Shield Bare (Connect to White Lead - 0V Ground)
Outer Shield Outer Shield Bare (Connect to Earth Ground)
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Rotary Encoders

Description Specification

Encoder Type Modular Rotary Encoder

Input Power 5VDC, 135mA

Output A/B quadrature and reference mark, differential line drive output

Resolution 1250 lines/rev; 5000 counts post quadrature (1 micron resolution when using
a 5mm lead ballscrew)

Accuracy +/- 2 arc minutes

Temperature Range

Operation (-10°C to +85°C). Storage (-30°C to +110°C)

Cable length/Cable
material

0.47 meters --- Material: PVC (std.)

Rotary Encoder Wiring Diagram

Termination: ‘in-line’ connector

Pin Number Function Wire Color
1 +VCC Red
2 Ground Black
3 CHA White
4 CH A NOT Yellow
5 CHB Green
6 CH B NOT Blue
7 Index Orange
8 Index NOT Brown
Shield Drain
Brakes
404XR 406 XR
Brake Type Electromagnetic Electromagnetic
Input Power 24VDC, 0.46A 24VDC, 0.5A
Holding Torque 2.0 N-m 4.5 N-m
Output 100mA (max) 100mA (max)
Wire Color Code (+) supply Brown (+) supply Brown
(-) supply Blue (-) supply Blue
Temperature Range Operation (-40°F to +180° F) Operation (-40° F to +180° F)
22 Parker Hannifin Corporation

K fi 1140 Sandy Hill Road
www.parkermotion.com I'win, PA 15642



404/406XR Series Product Manual Chapter 3 - Component Specifications

Limit & Home Sensors

Switch Type Proximity

Input Power 5-30VDC, 20mA

Output 100mA (max)

Repeatability +/- 10 microns (unidirectional)

Wire Color Code 3 Wire Sensor 4 Wire Sensor
(+) Supply Brown (+) Supply Brown
Output Black (N.O.) Normally Open Output Black
(-) Supply Blue (N.C.) Normally Closed Output  White

(-) Supply Blue

Cable Length Refer to ordering information in Appendix B

LED Color Yellow

Switch Location To provide full catalog travel, switch targets are to be positioned 89 mm (404XR) or

135 mm (406XR) from outside edge of end blocks. See Limit/Home Mounting
Procedure in Chapter 5.

Sensor Pack Switch The L11-L14, H11-H14 Limit/Home Options are enclosed in a sensor pack that is

Location bolted to the side of the table. These sensors are adjustable along the length of
the sensor pack. (Wire terminates in a 5-pin connector; extension cable included).

N.O./N.C. Options Normally Open (N.O.) switches are typically used as home sensors and are

typically located between the limit sensors. Normally Closed (N.C.) switches are
generally used as defense circuits to prevent damage to components caused by

over-travel.
Sinking/Sourcing Sinking Switches (a.k.a. NPN): The output lead of this switch provides an electrical
Options path to ground when activated. Sourcing Switches (a.k.a. PNP): The output lead of

this switch provides a positive (+) voltage potential relative to ground. Note: refer to
the controller’s manual for input compatibility.

Temperature Range -14° Fto +158° F

Vacuum Rating 1x 102 Torr

CAUTION: REVERSING SUPPLY
POTENTIAL WILL DESTROY SENSOR
Brown: +5 to +30VDC Supply
Blue: Ground Supply

Sensor Pack Cable Wiring Diagram

CABLE LENGTH —— 5
([ [LaBeL | / LABEL

DAEDAL CABLE WIRE COLOR FUNCTION PIN_#
PART NO. LENGTH RED +5 to +24V DC A
BLUE LIMIT T (LXR -) B
006—1742—-01| 3 METERS ORANG LIMIT 2 (LXR_+) C
GREEN HOME D
006—1742-02 | 7.5 METERS BLACK GROUND _E

GREEN w/ YELLOW STRIPE SHIELD | Shield Case |

NOTE: Limit 2 is the limit switch on the connector end of the sensor pack housing.
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Couplings
Coupling Grade (Style): Standard Grade (Oldham)
Catalog Coupling | Bore Diameter | Outside |Length| Rated | Torsional Misalignment Specifications
Code (Motor Side) |[Diameter| (mm) | Torque | Windup Lateral Axial Angular
(mm) (Nm) (Nm/Rad) (mm) (mm)
Cc2 6.3mm (0.250") 25 325 3.39 204 +/- 0.203 +/- 0.102 +/- 0.5°
C4 406XR w/M3 [ 9.5mm (0.375") 41 50.8 18 1200 +/- 0.254 +/- 0.152 +/- 0.5°
Motor BIk
travel < 700mm
C4 404XR; 406XR [ 9.5mm (0.375") 25 325 3.39 204 +/- 0.203 +/- 0.102 +/- 0.5°
w/M3 Motor Blk
travel > 700mm
C4 406XR w/M4 or| 9.5mm (0.375") 41 50.8 18 1200 +/- 0.254 +/- 0.152 +/- 0.5°
M17 Motor Blk
C6 404XR 11.0mm (0.43") 33 48 9 615 +/- 0.203 +/- 0.152 +/- 0.5°
C6 406XR 11.0mm (0.43") 41 50.8 18 1200 +/- 0.254 +/- 0.152 +/- 0.5°
Cc8 12.7mm (0.50") 41 50.8 18 1200 +/- 0.254 +/- 0.152 +/- 0.5°
C10 14.0mm (0.55") 41 50.8 18 1200 +/- 0.254 +/- 0.152 +/- 0.5°
Coupling Grade (Style): Precision Grade (Bellows)
Catalog Coupling Bore Outside |Length | Rated | Torsional Misalignment Specifications
Code Diameter Diameter | (mm) | Torque | Windup Lateral Axial Angular
(Motor Side) (mm) (Nm) (Nm/Rad) (mm) (mm)
C3 6.3mm (0.250") 20 26 15 748 +/- 0.1 +/- 0.25 +/-1.2°
C5 404XR; 406XR [ 9.5mm (0.375") 25 32 2.0 1530 +/-0.1 +/- 0.25 +/-1.2°
w/M3 Motor Blk
C5 406XR w/M4 or| 9.5mm (0.375") 32.5 415 45 6450 +/-0.1 +/- 0.25 +/- 1.2°
M17 Motor Blk
C7 11.0mm (0.43") 32.5 415 45 6450 +/-0.1 +/- 0.25 +/- 1.2°
C9 12.7mm (0.50") 32.5 415 45 6450 +/-0.1 +/- 0.25 +/- 1.2°
C11 14.0mm (0.55") 325 41.5 45 6450 +/- 0.1 +/- 0.25 +/-1.2°

Output Shaft Diameter:

Replacement Couplings:

For positioners with travel of 600 mm or less the positioner's output shaft
is 8 mm; for positioners with travel of 700 mm or greater the positioner's
output shaft is 10 mm.

See spare parts list for part numbers to be used to purchase replacement
couplings.
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Dimensions in mm- 404 XR with UMA option

Coupling Style "K" Motor Shaft Length "L
Oldham 19.0 16-35 16.5
Bellows 12.56 351 -41 22.5

34,0~
13.0= =
R ——62.0—
e 31.5—-—-|
s 0@ =
=1 Ot
m \ @ Q &
o @ (@]
L ‘-Mqtor_Mount
45.0 This Side Motor Pilot Dia.” Ln.s
Dimensions in mm- 406 XR with UMA option

Coupling Style K" Motor Shaft Length "L
Oldham 35.8 20-40 20.0
Bellows 47 .8 40.1 - 28.5 28.5

= 140
e
.
178
‘
I
| [
} —
Jlr \
.f' mil - \
f A
L\
67.0 " Motor Mount 4
This Side Motor Pilot Dia.
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Chapter 4 - Base Mounting Procedures

Mounting Surface Requirements

Proper mounting of the 404XR is essential to optimize product performance. All specifications are based
on the following conditions:

e The positioner must be bolted down along its entire length.

e The positioner must be mounted to a flat, stable surface with a flatness error less than or equal to
0.013mm/300mm.

o Catalog Specifications may deviate for positioners mounted to surfaces that do not meet the
above conditions.

o If the surface does not met these specifications the surface can be shimmed to comply with these
requirements.

¢ If mounting conditions require that the table base is overhung, table specifications will not be met over that
portion of the table. Additionally, in X-Y Systems the overhung portion of the Y-axis may not met
specifications due to the additional error caused by deflection and non-support of the base. Contact Parker
Hannifin Corporation for guidelines on specifications of overhang applications.

Base Mounting Methods

The 404/406XR Series can be mounted in one of two ways:

Base thru holes

The 404/406XR tables have M6 counter bored holes in the base of the unit. See dimensional drawings
for hole location.

To access the base mounting holes, remove the center cover.
e Locate and remove bearing cover plate (opposite motor end) by removing (2) button head screws.

e Note: If a brake or rotary encoder is employed the cover plate will not be present. Remove brake or encoder
according to appropriate mounting procedure.

¢ Remove top cover by removing the (2) button head screws that are going through the corners of the cover.
These screws are also used to hold down the strip seal mounting plate.

e Note: The strip seals do not need to be removed.

o Slide the cover off from underneath the strip seals. The cover can only slide in the direction away from the
motor.

e FOR THE 404XR ONLY: The base mounting holes are counter bored for M6 Low Head Cap Screws. It is
very important that LOW Head screws are used to allow clearance for the moving carriage.
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/— Tob cover screws. (2) places
] ]

BaIIscrelw end —& g|/ 00 @
cover plate
B i SRS Top Cover
Slide cover away from motor
B “ O O
~ i GBO O D

Toe clamp mounting

Tools Required: Allen Key M5
e The 404/406XR series can be mounted utilizing optional toe clamps.
e For 50mm travel positioners use (4) Toe Clamps.
e Add (2) clamps for each additional 150mm travel.

e Mount Toe Clamps onto work surface using counter-bored holes provided. M6 (4) Low Head Cap Screw
(404XR) or Socket Head Cap Screw (406XR) can be used to mount to customer mounting surface.

Riser Blocks

Tools Required: Allen Key M5, M2.5, M?

Most of the motors used with the 404/406XR series have a taller profile than the positioner. Thus the
unit cannot be mounted with the motor and table in the same plane. Riser blocks can be provided to
space the table above a mounting surface.

e Locate sufficient amount of Riser Blocks for the required length of travel.

e Lay out Riser Blocks such that the entire length of the positioner is supported.

e Access interior of the positioner. See Internal Access Procedure Chapter 6.

e Mount Riser Blocks to the positioner using M6 X 20 screws provided.

e Mount positioner to the work surface using counter-bored holes in the riser blocks.

e Reassemble positioner.
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Chapter 5 - Component Mounting Procedures

Center Drive Motor Mounting

Tools Required: Allen Key, Phillips Head

o Slip coupling over drive shaft and tighten the screw on the drive shaft side of the coupling. Note: Do
not use Loctite on coupling screws.

¢ Slide motor into motor adapter plate and into coupling. Select the appropriate hardware and tighten
all bolts.

e Tighten the coupling screw on the motor shaft side. Turn motor by the rear shaft to make sure
carriage moves. Then hold carriage and rotate motor again by the rear shaft to make sure coupling
won'’t slip. If the motor does not have a rear shaft be certain that the coupling screws are tight.
Note: Do not use Loctite on coupling screws.

Parallel Motor Mounting

Tools Required: Allen Key M2, M2.5, M3, M4, M5 and Depth Micrometer

Purpose: Parallel Motor Mounting is employed whenever a shorter overall unit is needed. The motor is
positioned along the sides or bottom of the table (designated by position A, B, or C). See Figure 1.

e Locate 404/406XR series linear positioner motor mount. Determine correct motor mount required. If
necessary, remove any motor, coupling, adapter plate, and coupling housing.

¢ Identify the correct parallel mounting position, which is desired (Position A, B, or C).

Position B Position C Position A
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e Locate correct parallel mounting hardware for side positions ‘A’ and ‘B’:

ltem # 404XR 406XR
128 (2) Pulley (2) Pulley
129
132 (1) Belt (1) Belt
(1) Shroud (1) Shroud
126 (1) Cover Plate (1) Cover Plate
515 (4) M4 x 8 Button Head Screws (4) M5 x 10 Socket Head Cap Screws
541 (4) M4 Ribbed Spring Washers (4) M5 Spring Washers
540 (2) M5 x 18 Socket Head Cap Screws (4) M6 x 16 Socket Head Cap Screws
517 (2) M5 x 10 Button Head Screws
539 (4) M3 x 8 Button Head Screws (4) M4 x 10 Button Head Screws

TWEL 2 JRT FIF

COMENEINE M [ie]
BQUARE BOX DENOTE
R o DO [+
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Motor
Description L
o0 :ﬂ M 16 345 45 45.0 45.0
- [1.28] [0.18] [LTT] 1177
© % = - NEMA 23 %5 55 550 58.0
1 Tg"‘] SM 23 [1.40] [0.22] [2.28] [2.28]
s cav, 11 R NEME 23 575 55 00 6.0
57
a. " SM 23 [2.26] [0.23] [2.76] [2.56]
ADGXR NEMA 34 62.0 10.0 830 830
NEOMETRIC 24 [2.44] [0.35] [2.27] [3.27]
@WL"} APEX 6027604 62.0 10.0 T0.0 T0.0
NEOMETRIC 70 [2.44] [0.35] [2.76] [2.76]
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e Locate correct parallel mounting hardware for bottom position ‘C’:

ltem # 404XR 406XR
128 (2) Pulley (2) Pulley
129
132 (1) Belt (1) Belt
(1) Shroud (1) Shroud
126 (1) Cover Plate (1) Cover Plate
515 (4) M4 x 8 Button Head Screws (4) M5 x 10 Socket Head Cap Screws
541 (4) M4 Ribbed Spring Washers (4) M5 Spring Washers
540 (4) M5 x 18 Socket Head Cap Screws (4) M6 x 16 Socket Head Cap Screws
539 (4) M3 x 8 Button Head Screws (4) M4 x 10 Button Head Screws
“E?;Sﬂ 1 Motor DIM"A" pDIM"B" DIM"C" DIM"D"
SENOTE 400R o 9 = SM 16 [i[lég] 4.5[0.18] [1,57'[7)] [ﬁg]
- (COVER el BEU aevren 5 | 55022] 580 58.0
SM23 [1.40] [2.28] [2.28]
80 ‘S \F Mz o | Z e | pse
A (arawteL voroR BLoc) | 406XR mggﬁéﬁmc 34 [2.242] [[1)??;8] [2.32% [2.329]
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o Apply a few drops of Loctite #609 to screw shaft. Mount Pulley #1 to positioner drive screw shaft by slipping it
over the screw shaft and up against the bearing assembly locknut. Tighten clamp screw to 13 in-Ibs. Place
Shroud over pulley and onto mounting surface. Measure the distance from open face of shroud to the face of
pulley flange. The pulley should be recessed some distance from the open face of the shroud. Using depth
micrometer record this number.

e Mount parallel mounting shroud (less cover plate) to 404/406XR series linear positioner in desired orientation.
Apply a few drops of Loctite # 242 on the screw threads. For side positions ‘A’ and ‘B’ install and tighten (2)
socket head cap screws, Item # 540, through the deep counteroles and install and tighten (2) button
head screws, Item # 517, through the remaining holes. For bottom position ‘C’ install and tighten (4) socket
head cap screws, Item # 540, 517, thrdz; = |he deep counterbored holes.
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e Choose desired parallel adapter plate. Mount parallel adapter plate to motor flange using appropriate
mounting hardware. Note: Bolt can not stick past adapter plate. Note: The motor side of the plate is piloted for
the motor. The flat side goes against the shroud. Apply a few drops of Loctite # 242 to screw threads prior to
assembly.

e Apply a few drops of loctite #609 to the motor shaft and loosely mount pulley #2 to motor shaft. Place
motor/plate assembly against shroud in the mounting position and measure the distance from the open
shroud face to the face of the pulley. The pulley recess distance should match the opposite side recorded
earlier. Readjust pulley until the distance is matched and then tighten clamp screw to 13 in-lbs. Note: Once
the #609 loctite is applied, this step should be completed within 10 minutes.

e Place drive belt over pulley #1 (drive screw shaft).
e Place motor assembly against shroud and place belt over Pulley #2.

e Loosely mount desired motor using (4) button head screws (404XR) or (4) socket head cap screws (406XR),
ltem # 515, and (4) spring washers, Item # 541. Note: Mounting holes are located inside mounting shroud.
Note: It is critical that the correct length bolts be used.

e Tension drive belt by applying approximately 15 pound of side force to the motor. Tighten the screws/bolts.
Run the table back and forth while observing the belt. The belt should be riding in the center of the pulley
surface (between the flanges). If the belt continues to run against one side of the pulley then the alignment
needs to be recalibrated. Mount the shroud cover and tighten (4) button head screws, item #539.
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Limit/Home Sensor Mounting Procedure

Tools Required For Adjustment: Allen Key, Phillips Head

Travel Limit Sensors signal the motor to stop whenever the table carriage is approaching the end of
travel. These sensors can be adjusted over the table travel. The home sensor provides a fixed
reference point which the carriage can be commanded to return repeatedly.

e |dentify Limit Sensors and mounting hardware per the configuration, which is appropriate to the application.

Normally Closed, Current Sinking
Normally Open, Current Sinking
Normally Closed, Current Sourcing
Normally Open, Current Sourcing

e Attach limit/home sensor trigger flag to the side of the carriage using button head cap screws. The trigger-
mounting holes are located on either side of the table for flexibility.

e Mount sensor bracket to the top t-slot of the base extrusion. The bracket assembly should be loosely
mounted together when received. To install, loosen the socket head cap screw (do not remove) until the
bracket clip can be rotated into the t-slot and the bracket sits flush to the extrusion. Tighten screws.

e Orient wire on switch to desired direction and mount switch to sensor bracket by tightening the Phillips head
screw.

e Standard switch settings to utilize full table travel are 89mm (404XR) or 135mm (406XR) from centerline of
switch target to the endblock. See sketch below.

e Switches are adjustable by loosening the screws and sliding the assembly along the extrusion.

¢ 6) Refer to Wire Color Code.

B ' o

; | 9y

U r 00

©

= o
— 5| 89mm-404XR L_

135mm-406XR

NOTE: When adjusting Sensor Pack switches, the screws may be turned a
maximum of 1/4 turn. Any further loosening may result in the nut becoming
disengaged. If this occurs the sensor pack will need to be disassembled so that
the nut can be reattached.
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Brake Mounting

Tools Required For Adjustment Allen Key, Loctite # 242 & 638, 24V power source, Dial
indicator

Electromagnetic Brake Assembly used to prevent back-driving in vertical applications.

Locate and remove rear bearing cover plate (opposite motor end) by removing (2) button head screws.
Locate and remove top cover by removing (4) button head screws.
Locate brake and remove the outer cover by removing (2) socket head cap screws with an M2.5 Allen key.

Energize the brake by adding a 24V power supply and placing the brown wire in the positive (+) outlet and
placing the blue wire in the negative (-) outlet.

Remove the clamp with the 9/64” Allen key and the clutch. Remove the magnet housing by removing the (2)
socket head cap screws with an M2.5 Allen key. Remove the extension shatft.

404XR — Clean the ballscrew shaft counterbore, ensuring that no oil or foreign material is present. Using a
cotton swab, apply a light film of Loctite #638 to the counterbore ID.

406XR - Clean the idler end of the ballscrew shaft extending through the bearing block using a clean cloth,
and acetone or alcohol. Remove all oil or foreign material that might be present.

404XR — Locate the extension shaft (wedge and mandrel) and insert until it stops.

406XR — Locate clamp collar & mandrel. Slip the clamp collar over the large end of the mandrel and slide it up
until it contacts the shoulder. Slip the mandrel through the end block and over the extended portion of the
screw shaft. Using the access hole through the endblock, tighten the clamp collar screw.

Verify concentricity. Using a dial indicator, measure the run out (wobble) on the end of the screw shaft by
turning the drive screw. Run out should not exceed .001in”

Replace top cover and tighten (4) button head screws.

Connect the brake cable to the extension cable and energize the brake by adding a 24V power supply and
placing the brown wire in the positive (+) outlet and placing the blue wire in the negative (-) outlet.

Leaving the brake energized, slide the magnetic housing over the brake mandrel and tighten with (2) socket
head cap screws and (2) schnorrs.

Slide the clutch and clamp on to the brake mandrel. Use a feeler gage to set the gap at 0.006” for a 404XR
brake or 0.007” for a 406 XR brake. Tighten the clamp on the mandrel while pressing against the clutch and
feeler gage. Remove the feeler gage.

Move the table the entire travel length and check for unusual noises or dragging while energized. If rubbing
occurs check mandrel run out. If run out is within tolerance and noise persists then reset the clutch gap.

Shut off power supply and be sure the brake is engaged.
Install brake cover, and tighten without Loctite. Be sure that the wires are snug inside the brake cover

including the strain relief, and the yellow cable is to be placed in the wire cavity so that it does not get
pinched.
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Rotary Encoder Mounting

Tools Required For Adjustment: Allen Key M1.5, M2, M2.5, M3, 0.050 Dial indicator

Modular Rotary Encoder offers drive screw positional feedback.

e Locate and remove bearing cover plate (opposite motor end) by removing (2) button head screws.

e Clean the idler end of the ballscrew shaft extending through the bearing block using a clean cloth, and
acetone or alcohol. Remove all oil or foreign material that might be present.

e Locate rotary encoder and remove cover.

e Locate clamp collar & mandrel. Slip the clamp collar over the large end of the mandrel and slide it up until it
contacts the shoulder. Slip the mandrel through the end block and over the extended portion of the screw
shaft. Using the access hole through the endblock, tighten the clamp collar screw.

o Verify concentricity. Using a dial indicator, measure the run out (wobble) on the end of the screw shaft by
turning the drive screw. Run out should not exceed .001in”.

e Align hub on the encoder with the shaft and gently push hub onto shaft until the encoder is resting on the
mounting surface. DO NOT push down on encoder - Push on hub only!

e Align the set screw with one of the flats on the mandrel. This can be accomplished by spinning the mandrel
(traversing the table).

e Maintain pressure on hub to insure that it is seated in centering mechanism and secure hub to shaft by
rotating setscrew clockwise until setscrew makes contact to shaft. Make sure flat on shaft is aligned with
setscrew clockwise until setscrew makes contact to shaft.

e Observe the short leg of Allen wrench and rotate additional 1/4in clockwise to apply 20 oz/in torque. (Warning:
Over tightening will cause burnelling of the shaft which will make it difficult to remove the encoder if
necessary!!l).

¢ Align the encoder with the threaded holes in the end block. Insert button head screws and tighten.

o Push slide lock in completely. Visually verify that a gap is present between the disk and mask on the
underside of the PC board. If no gap is present, remove encoder and reinstall. Verify encoder mounting by
traversing carriage. The shaft and encoder PC board should spin freely without any noises or increased
torque.

¢ Install cover by snapping it into place.
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Chapter 6 - Maintenance and Lubrication

Internal Access Procedure

Procedure

The following procedure outlines the steps required to access the ballscrew, square rail bearings, or
mounting holes located inside the unit.

Remove carriage end caps by removing eight (8) (4pc/carriage side)
socket head cap screws. 404XR series has 4 end caps, 406XR
series has 2 end caps.

Pull carriage end caps off. Carriage end caps on both sides of
carriage must be removed.

Remove all four (2) strip seals clamps by removing eight (4) button
head cap screws.
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Lift both strip seals over locator pins with screwdriver. Caution: The
strip seal ends are VERY SHARP. It is recommended that a
screwdriver be used to lift strip seals over the locator pins.

Pull both strip seals through carriage. Caution: The strip seal ends
are VERY SHARP.

Remove bearing cover plate (or brake/rotary encoder cover,
depending on options) on non-motor endblock by removing (2)
button head cap screws. (Note: There is NO picture shown for this
step).

Pull center cover through carriage.

Reassemble positioner by reversing steps.
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Internal Lubrication

See Section on Internal Access (Chapter 6) for procedure to access interior of positioner.

Materials Required: Replacement Square Rail Bearing Lubrication (See below for
lubrication type and ordering information), Clean Cloth, Small Brush

Lubrication Type for 404XR Series:

For positioners with Clean Room Preparation ‘R1’ and ‘R5’, Class 1000 compatible (standard):
- Screw/Ball nut: Shell GADUS S2 V100 2
- Rail/Trucks: Kyodo Yushi Multemp PS #2
- Angular Contact Bearings: Kyodo Yushi Multemp PS #2

For positioners with Clean Room Preparation ‘R2’ and ‘R6’ Class 10 compatible:
- Screw/Ball nut: Braycote 803
- Rail/Trucks: Braycote 803
- Angular Contact Bearings: Braycote 803

Lubricant Appearance:
‘R1’ and ‘R5’ - Off-White, smooth but slightly tacky
‘R2’ and ‘R6’ - Translucent-white, smooth and buttery

Lubrication Type for 406XR Series:

For positioners with Clean Room Preparation ‘R1’ and ‘R5’, Class 1000 compatible (standard):
- Screw/Ball nut: Shell GADUS S2 V100 2
- Rail/Trucks: Shell GADUS S2 V100 2
- Angular Contact Bearings: Kyodo Yushi Multemp PS #2

For positioners with Clean Room Preparation ‘R2’ and ‘R6’ Class 10 compatible:
- Screw/Ball nut: Braycote 803
- Rail/Trucks: Braycote 803
- Angular Contact Bearings: Braycote 803

Lubricant Appearance:
‘R1’ and ‘R5’ - amber colored, smooth-textured
‘R2’ and ‘R6’ - Translucent-white, smooth and buttery

Maintenance Frequency:

For ‘R1’, ‘R2’, ‘R5’, and ‘R6’ Preparations: Ground Ballscrew Nut Packages are lubricated at our facility prior to
shipment. For lubrication inspection and supply intervals following shipment, apply grease every 1000 hours of
usage. The time period may change depending on frequency of use and environment. Inspect for contamination,
chips, etc, and replenish according to inspection results.

Lubricant Application (No Easy Lube):

Square Rail Bearing: For both ‘R1’, and ‘R2’ Preparations: Wipe the rails down the entire length with a clean
cloth. Apply lubrication on the rails, using a small brush, allowing a film of fresh grease to pass under the wipers
and into the recirculating bearings.

Ground Ballscrew: For both ‘R1’, and ‘R2’ Preparations: Wipe the screw down the entire length with a clean cloth.
Apply one pump of grease and move the carriage 700mm and apply again if necessary.
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Lubricant Application (With Easy Lube Option):

For both ‘R5’ and ‘R6’ Preparations: Move the carriage to the center of travel. Make sure that the lube hole on the
carriage is aligned with the lube hole on the base. There is one lube hole on each side of the unit (one hole
supplies grease to both the screw and one rail, the other hole applies grease to the other rail). Remove plugs and
apply only one pump of grease per rail at a time. Move the carriage 700mm and apply again if necessary. If there
is a buildup of grease, wipe the rails down with a clean cloth. After greasing the rails check the encoder scale on
the inside wall of the table. If there is grease on the scale clean with a lint free cloth, removing all dirt and grease.
Using a lint free cloth, wipe down linear tape scale with isopropyl alcohol. Check the encoder to make sure it is
getting proper counts by moving the carriage by hand.

Note: Do not use/mix petroleum base grease with synthetic base grease at any time. For lubrication under special
conditions consult factory.

Lubrication Ordering Information:

Kyodo Yushi Multemp PS #2
Contact: Kyodo Yushi at +1-630-595-2020 or www.kyodoyushi.co.jp/eng/ for additional technical information, direct
purchase or local distributor information.

Shell GADUS S2 V100 2
Contact: 1+800-840-5737 for all of your service needs. Information is also available on the World Wide Web:
http://www.shell-lubricants.com/ for additional technical information, direct purchase or local distributor information.

Braycote 803

Contact: Castrol Industrial at 800-621-2661 for additional technical information, direct purchase or local distributor
information.

Air Purge Hole

The air purge holes are located on the idler end of the unit. Remove black plug to gain access to hole.
Air purge holes are NPT (National Pipe Threading) 1/8” — 27.
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Appendix A - Internal Protection

The 404XR is protected from its environment via magnetically retained Protective Seals. Parker Hannifin
Corporation has conducted testing to determine the degree to which the positioner is protected by using
a British standard called an Ingress Protection Rating (IP Rating).

Definition

Reference: British standard EN 60529 : 1992

This standard describes a system of classifying degrees of protection provided by enclosures of
electrical equipment. Standardized test methods and the establishment of a two digit numeric rating
verify the extent of protection provided against access to hazardous parts, against ingress of solid

foreign objects, and against the ingress of water.

First Number — The first number indicates protection of persons against access to dangerous parts and
protection of internal equipment against the ingress of solid foreign objects.

1 - Protection against access to hazardous parts with the back of a hand, and protected against
solid foreign objects of 50 mm diameter and larger.

2 - Protection of fingers against access to dangerous parts, and protection of equipment against
solid foreign objects of 12.5 mm diameter and larger.

3 - Protection against access to hazardous parts with a tool, and protection against solid foreign
objects of 2.5 mm diameter and larger.

Second Number — The second number indicates protection of internal equipment against harmful
ingress of water.

0 - No special protection provided.

Note: Number Indicators above represent only a partial list of IP Rating specifications.

Warnings (Points of Clarity)

e The specification applies to protection of particles, tools, parts of the body, etc., against access to hazardous
parts inside the enclosure. This does not cover external features such as switch pinch points, pinch points
caused by the motion of the carriage, or cable carrier assemblies.

e The testing method as specified in the standard uses a solid steel rod of the appropriate diameter at a
specified force. The specification does not consider soft or pliable particles. Due to the design of the table and
sealing method, a soft particle can compress due to the motion of the table, and reduce its cross-section. This
can allow particles to enter the unit.

¢ In application, shavings or chips commonly created in a machining operation are a greater concern. If any
edge or dimension of the “chip” is under the appropriate diameter, it can wedge under and start to the lift the
seals. This action will allow larger particles to do the same until failure is reached.
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Using the "IP Ship Kit"
All standard configurations will pass IP20 specifications with the following exception:

All standard configurations can be configured to pass IP30 specifications by utilizing the “IP ship kit”
supplied with each unit as follows:

e Using the supplied plugs, cover all counter-bored base mounting holes that are not covered by your mounting
surface. The plugs should be installed from the outside of the unit with the flange flush to the bottom surface.
The plugs are clear plastic. Depending on the travel length, some plugs will not be used.

e Using the supplied set screws, plug all unused carriage mounting holes that are not covered by the load or
load plate. Note: Only insert the set screws until they are flush or slightly recessed from the mounting surface.
If they are inserted too deeply they will make contact with the extrusion or center cover and may cause failure.

e Using the supplied set screws, plug all threaded base mounting holes that are not covered by your mounting
surface. Depending on the travel length, some set screws will not be used.

e Using the supplied set screws, plug the exposed threaded holes on both end blocks of the unit. A few drops of
Loctite should be applied to the threads prior to insertion to ensure they do not come loose during normal
operation.
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Appendix B - Accessories & Spare Parts

400XR Series Options and Accessories (mm)

401XR Limits and Home Sensor

¢

404%R with Brake Option

401XR with

Linear Encoder
plus Sensor Pack

406XR with Limit and Home
Sensor Pack

Home EI or Limit Sensor

404XR with Lube Option

on all 404XR & 406XR units

A04XR with Air Purge - Standard

End of Travel and Home Senscrs for the 400XR series Input Fower  5-30WDC, 20mA
are available in a variety of styles. The sensors can be Output 100MmA masx
ordered as part of the table or as separate components
with the associated mounting hardware or in an Wire Color  {+) Supply: Brown
enclosed sensor pack. A & meter "hi-flex” extension Code Cutput: Black
cable (Part Mo, 003-2218-01) is available for use with -] Supply. Ble
the 401XR thru 406 XR models having the locking
connector option.
« NPN (Sinking) or PNP (Sourcing)
« Normally Closed (N.C.) or Normally Open (N.O.) Black
Broen Bl
* Flying Leads or Locking Connector 150mm
Part N - -
Order b Switch . Cable Connector L
(Includes Target & Logic Option Canfiector Cable 5
L Mounting Bracket) U SenEih P
H2 ar L2 006-1629-01 M.C. Sinking 20m Flying Leads Target
H3or L3 006-1629-02 MO, =inking 20m Flying Leads l"-"_.__ﬂ'll |
Hd ar L4 006-1629-03 M.C. | Sourcing 20m Flying Leads _+_ B v
HEar LS 006-1639-04 MN.O. | Sourcing 20m Flying Leads
Hé ar L& 006-1629-09 M.C. Sinking | 150 mm | Locking Connector @ 0,5 gEij X
H7 ar L7 006-1629-08 MO Sinking | 150 mm | Locking Connector 4_| —+—
HE or L& 006-1639-11 M.C. | Sourcing | 150 mm | Locking Connector 13,0L |¢ 30,0 4—‘
Haor L9 006-1629-10 M.O. | Sourcing | 150 mm | Locking Connector

* Applies to 401XR thru 406 XR models. 412%R models have limits and homes intemally
mounted with a connector terminatian.

Sersor / Bracket Detail

Brake Assembly

Electromagnetic brake assembly used to prevent

www.parkermotion.com

"backdriving” in vertical applications.
Table Part No. Input Holding A B
Series Power Torque | Dim. Dim. { ‘ w
401/402XR NA NA NA MNA MNA T —h 2
404XR | 006-1627-01 [ 24VDC, 0.46A [ 2.0N-m | 41,5 46,0 L — : ’)—-:mm
406XR | 006-1656-01 | 24VDC, 0.5A | 4.5 MN-m 49,9 575 i b
412XR | 002-1916-01 | 24VDC, 0.78A | 9.0 N-m 54,0 72,0
a1 Parker Hannifin Corporation
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400XR Series Options and Accessories* (mm)

Rotary Encoder Linear Encoder (Tape Scale)
Modular ratary encoder Input Power 5VDGC, 135mA 1.0 pm resolution
couples directly to the drive 0.5 Um resolution
o Output A/B guadrature .

screw for position feedback. p and reference 0.1 im resolution
P o5 73 mark, differential A linear position feedback device which mounts directly to the
Srull Wourtg a1 line drive output : ; . ;
Hdla table carriage. (Factory installation required.)

Resolution 1280 lines/rev
B 381 equals 5000
counts post

[@ B iTHoks quadrature {1pm
lﬁfgﬁén with 5 mm lead
ballzcrew)
Tah-'le Part No.
Series

401/402XR MA
404XR | 006-1629-01

Mote: Dimensions shown apply to

406XR | 006-1657-01 A04%RA and 406XF models. -
T2XR | 002-1917-01 Consult factory for 412XR Input Power EVDE, 150mA
Ul - dimenzions. Output A/B quadrature and reference mark,
differential line drive cutput
Resclution 1.0, 0.5, 0.1 micron
Riser Plate
Used to raise the table base to 002-3619-01 002-3625-01
provide clearance for motars (404XR) (406XR)
larger than NEMA 23 frame size. "
|_d_|M_g.HOlE'i 7] . Hokes for
Table ZZ0Hgh —\ o ME Baews M C=p Head Soraw CTHigh
Series | PAtNo. | Lo e L - S
] 1) B
401XR | 002-2063-01 m 7 _@ _@_ nET 2 d obg cr t
402%R | 002-2064-01 ¥ crd xl l A
404XR | 002-2619-01 ~ k- t 00— Table Series["A"[*B"["C"
406%R | 0oz-2625-01 noocr 183, Clrd AMXR  |650|504[17.0
1250
4125R [ 1850 402XR 90,0)754|10,0
Toe Clamp
Used for convenient 002-3618-01 002-3624-01 002-2160-01
outboard mounting of 406XR (404XR) (406XR) {(412XR)
to a base plate, riser plates, ) /() Mg Holes Mo
or Z-Axis bracket. ' e T & 1o vE S w%ﬂ?sggﬁé
A0 4 Cap Sorew T___
Table oo mp 43l
. Part No. crd g0
Series LA 117 l 10 8 T
404XR | 002-3618-01* ' ] 3 J.___¢. il
A06XR | 002-3624-01° & , e Bl
- - L 2= £ 0,0
412%R | 002-2160-01 " L =i
*All harchara induded 185 I et Falg
Dowel Pinning
Standard dowel pin locating holes are offered on all 400XR e
units to facilitate repeatable mounting of tooling or payload. ‘.- _’
In additicn, pinning options (P2 & P3)° are offered 1'} :
for precise orthagoenal mounting of the second axisina &
multi-axis system. In this case, the bottom side of the table
base is match drilled and reamed to the first axis to provide
exact orthogonal lecation. This convenient option eliminates
cancerns regarding contamination or damage often associated
with machining for locating pins in an assembled unit. Two locating
TMat available with 401 3R or 402%R. %D;Vaerlriglg: shown
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Multi-Axis
Configurations Second Axis (Y or Z) Models
Orientation 401050XR A01XR 402XR A04XR 404LXR 406XR A06LXR | 412XRILXR | Wedge
=50mm
401XR X 002-2126-01 | DO2-2085-01 - - - - - - -
XY Cartezian | 002-2123-01 | 002-2088-01 - - - - - - -
X-Z - 101-0855-1 - - - - - - -
¥-Z Side Mount | 002-2123-01 | 101-0855-01 - - - - - - -
402XR X 002-2130-01 | DO2-2086-01 | D02-2088-01 - - - - - -
XY Cartegian | 002-2089-01 | 002-2089-01 | 002-2082-01 - - - - - -
x-Z - 002-20858-01 | D02-2085-01 - - - - - -
¥-Z Side Meount | 002-2125-01 | 002-2089-01 | 002-2085-01 - - - - - -
H4XRILYR X 100-3183-01 | 100-8183-01  100-9192-01 | Direct Mount® | 100-9554-01 - - - 100-9274-01
X - - - 100-3945-01 | 100-3945-1 - - - -
% Camiage to Caniage
's X DO2-2162-01 | DO2-2162-01 (D02-2162-01 - - - - - -
= Cattiegian Right Hand
> X 002-2162-02 | 002-2162-02 (M02-2162-02 - - - - - -
_E Carizsian Lef Hand
= K-z - - - 002-1838-M - - - - -
E ¥~ Side Mount - - - 002-1840-1 - - - - -
0 | AD6XR/LER E-Y 100-3194-01 | 100-9194-01  100-3134-01 | Direct Mount | Direct Mount | Direct Mount | Direct Mount - 100-8274-1
X - - - 100-2191-01 | 100-4184-01 | 100-2191-01 | 100-4181-01 - -
Camiage to Camiage
XY Cartesian - - - 002-2163-01 | 002-2163-1 - - - -
X-Z - - - 002-1823-1 - Do2-1817-01 - - -
¥-Z Side Mount - - - 002-1524-1 - 0o2-1818-01 -
42 XRILER X - - - Direct Mount | Direct Mount | Direct Mount | Direct Mount  |000-87484-01
or Toe Clamg|or Toe Clamg | or Toe Clamg or Toe Clamg
XY Cartesian - - - - - 002-2184-01 | 002-2184-01 - -
2P0 E-Y - - - 100-9274-01 | 100-8274-01 | 100-8274-01 | 100-8274-M1 - -
Wedge or Toe Clamg |or Tos Clamg

* An adagior plate (100-3945-01) is required whenever the X-aws iz a parallel motor mount modsl.
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404XR Couplings

Catalog Coupling Code Spare Part / Replacement

Bore Diameter:

Bore Diameter:

Part Number (Motor Side) (Table Side)
Cc2 002-1412-02 6.3 mm (0.25") 8 mm
C3 003-1898-53 6.3 mm (0.25") 8 mm
C4 002-1412-14 9.5 mm (0.375") 8 mm
C5 003-1898-65 9.5 mm (0.375") 8 mm
C6 002-1366-32 11.0 mm (0.43") 8 mm
C7 003-1891-95 11.0 mm (0.43") 8 mm

406XR Couplings

Catalog Spare Part / Replacement Part Bore Diameter: Bore Diameter: (Table Side)
Coupling Number (Motor Side)
Code
Travel < 700mm  Travel = 700mm Travel < 700mm Travel = 700mm
Cc2 002-1412-02 002-1412-11 6.3 mm (0.25") 8 mm 12 mm
C3 003-1898-53 003-1898-55 6.3 mm (0.25") 8 mm 12 mm
C4 (w/M3 Motor 002-3517-40 002-1412-13 9.5 mm (0.375") 8 mm 12 mm
Blk.)
C4 (w/M4 or M7 002-3517-40 002-3517-41 9.5 mm (0.375") 8 mm 12 mm
Motor BIk.)
C5 (w/M3 Motor 003-1898-65 003-1898-21 9.5 mm (0.375") 8 mm 12 mm
Blk.)
C5 (w/M4 or M7 003-1898-109 003-1898-110 9.5 mm (0.375") 8 mm 12 mm
Motor BIk.)
C6 002-3517-35 002-3517-38 11.0 mm (0.43") 8 mm 12 mm
Cc7 003-1891-95 003-1891-105 11.0 mm (0.43") 8 mm 12 mm
Cc8 002-3517-34 002-3517-37 12.7 mm (0.50") 8 mm 12 mm
C9 003-1898-106 003-1898-75 12.7 mm (0.50") 8 mm 12 mm
C10 002-3517-36 002-3517-39 14.0 mm (0.55") 8 mm 12 mm
C11 003-1898-107 003-1898-81 14.0 mm (0.55") 8 mm 12 mm
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Universal Motor Adapters

The Universal Motor Adapter (UMA) is an innovative motor mount component that allows for
simple configuration of the 404XR or 406XR to a variety of servo or steppers from a
plethora of manufacturers. Utilizing a vast database of motor mounting flanges, the UMA
allows for integration of hundreds of motors from varying manufacturers. When ordered
with the UMA the 404XR or 406XR is configured with proper adaptor kit to mount to the
specified motor. The adaptor kit is comprised of a bushing, flange, and associated hardware ﬁ d l
mate to your motor. When securing your motor to the 404XR, or 406XR, be certain to ‘ l
torque the four motor flange bolts according to the following table Adaptor kit

to

Motor — Flange required torque.

Bolt Size Required Torque (in-Ibs)
M2 3
M2.5 5
M3 8.5
M4 30
M5 45
M6 100
M8 240
M10 300
M12 540
#2-56 4
#4-40 6
#6-32 15
#8-32 20
#10-32 48
1/4-20 82
5/16-18 200
3/8-16 350

Likewise, when securing the motor shaft to the coupling be certain to torque the coupling bolt to the specified torque
below:

Motor — Coupling required torque.

Bolt Size Coupling Type Torque (in-lbs)

M2 Bellows 2.7
M2 Oldham 5.3
M2.5 Bellows 9

M3 Bellows 11
M3 Oldham 18.5
M4 Bellows 30
M4 Oldham 50
#8-32 Oldham 52

Parker Hannifin Corporation
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Appendix C - Clean Room

Class 100 Clean Room Prepared Tables can be ordered as options to standard product. Parker
Hannifin Corporation requires that these preparations be completed at the factory. These units should
be handled carefully to minimize possible contamination.

The most obvious visual difference to these units is the absence of the customary stainless steel strip
seals. Other non-critical components have also been eliminated to reduce the particulate generation.

Through the use of special greases, elimination of bearing shields, and similar activities, particle
generation of critical components has been minimized.

The actual measurement of particulate generation is taken at specific locations relative to the positioner,
in a controlled environment.

Parker Hannifin Corporation has developed standard options for precision positioning tables
prepped for cleanroom applications. Testing was conducted by an independent facility
specializing in clean air certification to determine the level of cleanroom compatibility of the
Parker Hannifin Corporation 404XR and 406XR series tables. The particle size and population
classification defined in Federal Standard 209E was used to establish realistic limitations of
standard equipment used within a cleanroom or cleanzone. Tests were performed with the
tables in several orientations to approximate most applications.

Test Environment:

e Class Il Type A Biological Safety Cabinet, Class 1
e Laser Particle Counter

e 1 CFM Laminar Flow

e Sample Size of 10 CF

Table Set Up :

e Parker Hannifin Corporation 404/406XR series table with "R2" Option
e 100mm moves @ 75mm/sec

e 100% Duty Cycle

Air Flow
Test 1:
e Horizontal Plane
e Particle counter located above table surface
Class 10 Compatible %G
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Test 2:
e Horizontal Plane
e Particle counter located below table surface

Class 100 Compatible i i \L i

@ ;\%LA

25mmmm

Test 3:
e Horizontal Plane, Inverted Table
e Particle counter located below table surface

Class 100 Compatible l l l l i

Test 4:
e Vertical Plane
e Particle counter located below table surface

Class 10 Compatible

For more information please contact Parker Hannifin Corporation's Application Engineering
Department at
800-245-6903.
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Appendix D - Multi-axis Configurations

Mounting Brackets

e Locate the correct Mounting Bracket based on mounting configuration.

e Mount X Axis or X-Y assembly to the work surface using counterbore mounting holes through the base or
appropriate toe clamps.

e Orient the Z bracket according to your requirements and mount it to the carriage by inserting M6 SHCS
through the clearance holes in the bracket and into the Carriage.

e Mount Z Axis 404/406XR Linear Positioner to the Z-bracket using the appropriate toe clamps or access holes
through the base where applicable.

¢ Align the Z-axis until its axis of operation is perpendicular to the work surface.

Pinning
The following Pinning options can be selected with the 406 XR:
e No Pinning
e X Axis Carriage dowel pin holes (requires matched Y Axis)
e Y Axis Base - dowel pin holes (requires matched X Axis)

e Z Axis Base dowel pinning (requires matching Z bracket)

Parker Hannifin Corporation recommends that all pinning options, which are selected, be
machined and assembled at the factory.
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Compliance Information

FParker Hannifin Corporation
Electromechamcal Automation Div.
1140 Sandy Hill Road

Irann, PA 15642

1-800-245-6903

DECLARATION OF INCORPORATION

ACCORDING TO EC DIRECTIVE 2006,/42/EC [ANNEX II, PART 1,SECTION B) FOR PARTLY COMPLETED MACHIMERIES
DECLARATION NO. BE-XF. Series-11

MANUFACTUEER FARRKER HANNITIN DAEDAL
AUTHOFRIZFED PERSON James Monnich

ADDERESS Electromechanical Antomation Div.,
1140 Sandy Hill Read
Irwin, PA 13642

PRODUCT X Series Positioners
MODELTYPE 401/402XF, 404/2063F, 41IXR
YEAR OF MANUFACTURE From= December 1, 2017

The above menfioned Mamifacturer/ Authorized person declare that the product is complyine with the followms essential require-
ments of the machinery directive 200642 EC.

EN 150 12100 Safety of Machinery— basic concepts.

EN 345

Safety of Machinery— Minimum gaps to aveid crushing of parts of the human body
2041./65/EU

Festriction of the use of cerain hazardons substances

These prodwcts must be installed and operated with reference o the insrortions in the Product Mamial All instroction, warnimgs
and safety information of the Product Manual must be adhered to.

The partly completed machinery mmst not be put mio sarvice uohil the final machinery, info which it is to be incorporated, has been
declared in conformity with the provisions of directive 20064 2 EC on machinery.

The machmery related special technical documentation accordinz amnex VII B has been ceated
The mamufacrarer commiits to frAnsmit, in responss to a reasonad request by the market surveillance authornties, ralevant documents

on the partly completed machinery electronically by our documentation department. The intellactual rights of the manufactarer of
the incomplete machine are not afected.

James Moonich, Engineering Mana ger rf'? i
Tamuary 24, 2013 /[-d-

EMGINEERING YOUR SUCCESS

el

49 Parker Hannifin Corporation

K i 1140 Sandy Hill Road
www.parkermotion.com I'win, PA 15642




