Axial Angular Contact Roller Bearings

High load carrying capacity with very small cross sections

SCHAEFFLER GROUP
INDUSTRIAL



Very small cross section
with maximum load carrying
capacity

Compact and economical

Other products
Radial and axial needle roller
and cage assemblies

Foreword

Axial ball bearings and axial cylindrical roller bearings are suitable
for supporting high axial loads. However, these bearings should not
be loaded in aradial direction and, on account of their cross section,
require a relatively large radial installation space in the adjacent
construction. Furthermore, single direction designs only support
axial loads in one direction.

Yet applications frequently call for compact, load-bearing and rigid
solutions, which can reliably support combined loads and moments
with one bearing arrangement.

With axial angular contact roller bearings AXS, the Schaeffler Group
Industrial has developed a bearing series with a high load bearing
capacity and a particularly small cross section. The design layout,
cylindrical rollers (line contact at the contact surfaces) and

contact angle of 45° or 60° provide for high axial load ratings and
very good rigidity values.

Arranged in pairs, combined loads are also possible in addition to
high axial loads in both directions.

For high tilting rigidity values, the bearings can be fitted in
an O arrangement. Where necessary, the bearings can be preloaded
to give freedom from axial clearance using an adjusting nut.

Due to the specific bearing features, standard axial angular
contact ball bearings can even be replaced with the more compact
axial angular contact roller bearings in certain cases.

The new bearing series stands for compact, light and economical
bearing arrangements with high axial, radial and tilting moment
loading.

It fulfils the demands for the smallest possible installation space
with a simultaneously high load carrying capacity and level of rigidity
and therefore supports the requirement for bearing arrangements
with a reduced installation space and a high level of performance.

The range of axial angular contact ball bearings is supplemented
by radial and axial needle roller and cage assemblies produced by
bending flat cages of series BF.

They are principally suitable for bearing arrangements with large
shaft diameters. Due to their design, it is possible to produce cages
of any diameter required.

The needle roller and cage assemblies and the associated axial
bearing washers are described in TPl 203, Radial and axial needle
roller and cage assemblies, axial bearing washers.



2 | TP1185 Schaeffler Group Industrial



Axial angular contact roller bearings

Page

Axial angular contact roller Dearings .......ccceeevveeerveeerrveennveeennnen. 4

APPLICALIONS .eeiiiiiiiiiiiiie ettt 10

Other ProdUCES cuuvveeerieiieee et erree e e sree e e s s siraee s s sannnes 18

Schaeffler Group Industrial TPI 185 | 3



Axial angular contact roller bearings



Axial angular contact roller bearings

Page

Product overview Axial angular contact roller bearings .....eeeevveeeeveeeveveevereereereenens 6
Features Load carrying Capacity ...ccceeeeeeevreeeenreereeiecreeeeereee e ereenveeneenes 7
Operating temMpPerature .oooeeeeeeceerereeeeeeeeeee e reeecnerereeeeeeeeeseeens 7

APPLICALIONS ceeiieetee et 7

Designand  Dynamic load carrying capacity and life........ccccceveevereceereceerenennee. 8
safety SUIEliNeS  Basic rating life ....ovveveeeeereeeeeeeeee oo eee e e 8
Static load safety factor...cccccuveeeeecrieeeeeceee s 10

Design of adjacent Parts .....ccceeeeveeeeieereieee it 11

Preload ....cooeeeeeiieiieeeeeeere e 11

(U] o] (ToF: | 1 1o) 4 FS PRSI 11

Dimension tables  Axial angular contact roller bearings ..........coceeeevereeeereveereeerennnn. 12
Schaeffler Group Industrial TPI185 | 5



Product overview Axial angular contact roller bearings

Axial angular contact  axs
roller bearing

000157CB
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Features

Load carrying capacity

0 or X arrangement

Contact angle

Operating temperature

Applications

Axial angular contact roller bearings

Axial angular contact roller bearings AXS comprise thin,

formed bearing rings, between which injection-moulded plastic
cages and cylindrical rollers are arranged. The dimensions and
tolerances of the rolling elements conform to DIN ISO 5 402-1.
The modified line contact between the cylindrical rollers and
raceways prevents damaging edge stresses.

In contrast to comparable axial rolling bearings, series AXS has

a particularly small cross section, whilst the load carrying capacity
and tilting rigidity are very high in relation to the loaded installation
space. Due to the small cross section of the bearing rings,

radial section heights of just 7 mm to 10 mm can be achieved.

This permits very compact bearing arrangements with a high load
carrying capacity.

Turned contact surfaces suffice for the bearing rings. As a result,
the adjacent construction can be designed economically.

The ready-to-fit machine elements are not self-retaining and
are therefore very easy to assemble, as the individual parts can be
fitted separately.

The bearings can support radial loads and tilting moment loads in
addition to axial loads. When fitted in pairs, even high loads are
reliably supported.

Axial angular contact roller bearings are suitable for O and

X arrangements. In the O arrangement, the cones and their apexes
formed by the contact lines point outwards; in the X arrangement,
the cones point inwards.

The support base, in other words the distance between the apexes
of the contact cones, is wider in the O arrangement than in

the X arrangement. Bearing arrangements with the bearings in

the O arrangement are particularly resistant to tilting.

In order to cater particularly well to the specific requirements
of the complex application areas, series AXS is available with
contact angles of 45° and 60°. The greater the contact angle,
the higher the axial load to which the bearing can be subjected.

Designs with a contact angle of 45° are particularly suitable for axial,
radial and tilting moment loads and those with a contact angle of 60°
for predominantly axial loads and tilting moments.

The bearings are suitable for operating temperatures of -20 °C to
+120 °C.

The new series has a wide application field.

It is particularly suitable for:
combined loads (axial and radial)
with simultaneously high exposure to tilting moments

small axial and radial installation spaces
swivelling operation
low speeds.

Schaeffler Group Industrial
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Dynamic load carrying

Design and
safety guidelines

capacity and life

Basic rating life

Axial angular contact roller bearings

The fatigue behaviour of the material determines the dynamic load
carrying capacity of a rolling bearing.

The dynamic load carrying capacity is described in terms of
the basic dynamic load rating and the basic rating life Lyq or Ly,
in accordance with DIN ISO 281.

The fatigue life is dependent on:
the load

the operating speed
the statistical probability of the first appearance of failure.
The dynamic load rating C (C,, C)) applies to rotating rolling bearings.

The basic rating life Lyg and Ly, is determined from:

P
L1o :[E]

| _16666 (C)?
10h n P

Lio 10° revolutions

The basic rating life in millions of revolutions is the life reached or

exceeded by 90% of a sufficiently large group of apparently identical bearings

before the first evidence of material fatigue develops

Lion h
The basic rating life as defined for L, but expressed in operating hours
C(C,, C) N

Basic dynamic axial or radial load rating, see dimension table

P N

Equivalent dynamic bearing load for combined load, see page 5
p _

Life exponent for roller bearings: p =10/3

n min~!
Operating speed.
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Equivalent dynamic bearing load  The equivalent dynamic bearing load P is a calculated value.
This value is constant in size and direction; it is a radial load for
radial bearings and an axial load for axial bearings.

P gives the same rating life as the combined load occurring in

practice.
P=X-F, +Y-F,
P N
Equivalent dynamic bearing load for combined load
Fa Fr N
Axial or radial dynamic bearing load
X —
Calculation factor (radial load factor), see table
Y

Calculation factor (axial load factor), see table.

Calculation factors Axial angular con- | Contact |F,/Fy, <D Calculation factors

tact roller bearing | angle

a X Y

o
AXS0816 45 0,67 1 1
AXS1220 60 0,39 1,73 1
AXS2034 60 0,39 1,73 1
AXS3550 60 0,39 1,73 1
AXS4558 45 0,67 1 1
AXS6074 60 0,39 1,73 1
AXS8599 60 0,39 1,73 1
AXS100115 60 0,39 1,73 1
AXS115129 60 0,39 1,73 1
AXS120134 60 0,39 1,73 1
AXS140154 60 0,39 1,73 1
AXS145169 45 0,67 1 1
AXS150164 60 0,39 1,73 1
AXS160180 60 0,39 1,73 1
AXS175200 45 0,67 1 1

1 Where higher radial load is present, more detailed calculation is necessary.
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Axial angular contact roller bearings

Static load safety factor In addition to dimensioning on the basis of the fatigue limit life,
itis advisable to check the static load safety factor S.

The static load safety factor indicates the security against
impermissible permanent deformations in the bearing.

C
Po

So -

Static load safety factor

Co (Coar Cop N

Basic static axial or radial load rating, see dimension table

Py N

Equivalent static bearing load for axial bearings.

Equivalent static load  The equivalent static load P is a calculated value. It corresponds to
a concentric axial load in axial bearings.

Po induces the same load at the centre point of the most heavily
loaded contact point between the rolling element and raceway as
the combined load occurring in practice.

Po =X For +YoFoa

Po N

Equivalent static bearing load for combined load
FOav FOr N

Axial or radial static bearing load

Xo -

Calculation factor (radial load factor), see table
Y,

0
Calculation factor (axial load factor), see table.

Calculation factors Axial angular con- | Contact |F,/F, <V Calculation factors

tact roller bearing |angle

o1 Xo Yo

o
AXS0816 45 0,67 2,3 1
AXS1220 60 0,39 3,98 1
AXS2034 60 0,39 3,98 1
AXS3550 60 0,39 3,98 1
AXS4558 45 0,67 2,3 1
AXS6074 60 0,39 3,98 1
AXS8599 60 0,39 3,98 1
AXS100115 60 0,39 3,98 1
AXS115129 60 0,39 3,98 1
AXS120134 60 0,39 3,98 1
AXS140154 60 0,39 3,98 1
AXS145169 45 0,67 2,3 1
AXS150164 60 0,39 3,98 1
AXS160180 60 0,39 3,98 1
AXS175200 45 0,67 2,3 1

D Where higher radial load is present, more detailed calculation is necessary.
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Design of adjacent parts

Preload

Lubrication

The bearing rings must be fully supported on their entire surface.
They must be centred radially on the shaft or in the housing.

The transitions from the centring features to the supporting faces
must be kept free. Corner radii should have a maximum radius
of 0,2 mm.

Supporting faces for washers, threads and centring features are
produced in a single clamping operation.

Do not centre adjacent parts using the thread; separate centring
feature provided.

The angularity, roundness and surface quality of the shaft and
housing are critical factors in the smooth running and load bearing
capability of the bearings.

Angular deviations of the contact surfaces must not exceed +1,5'.
Radial cage guidance surfaces should be precision machined.

Bearing clearance or preload should be adjusted using an adjusting
nut with a fine-pitch thread. The nut must be secured against
loosening.

Preload must be checked by means of a friction coefficient
measurement.

During adjustment, the units should be rotated several times,
loosened again and then finally tightened.

The bearing sets should be sufficiently greased prior to operation.
Please contact Schaeffler for information on grease quantities.

A relubrication option should be provided for dynamic applications.

Schaeffler Group Industrial
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Axialangular contact = 0
roller bearings W
/
e
/
57 P
7;4,\7,7,7,,, L1
AXS Centring of the bearing rings
Dimension table - Dimensions in mm
Designationl) Mass |Dimensions Contact | Centring of Basic load ratings
angle? |the bearing rings
on the in the dyn. stat. dyn. stat.
shaft housing
m [d [D [H o d, D, Ca Coa & Cor
~g € N N N N
0,26 -0,05 0,15
AXS0816 3 8 | 16 [3 132 |45 8 5% | 1631082 | 3600 | 6300 | 1510 | 1270
-0,24 -0,05 0,15 3 3
AXS1220 3 |12 | 20 |3 257 |60 12,2259 | 20,2:3%2 | 3400 | 7800 | )
-0,1 -0,05 0,15 3 3
AXS2034 16 | 20 | 34 [5 31 f60 20,2259 | 34,2:382 | 9800 | 25000 | )
AXS3550 27 |35 | 50 [6 31 |60 35201 | 49,2:32 [18200 | 52000 |7 3
AXS4558 35 | 45 | 58 |6 01 |45 45 33 | 58 137 [18200 | 56000 | 7600 |11200
-0,1 0,2 3 3
AXS6074 36 | 60 | 74 |5 _ o |60 60 53 | 74 32 |15600 | 62000 | )
AXS8599 60 | 85 | 99 [6 _ 5 |60 85 51 | 99 32 126500 [109000 | 3
AXS100115 70 101 (115 |6 _ . |60 101,2254  [114,8:32  [30500 [139000 |? 3
AXS115129 | 65 [115 (129 [5 _ . |60 115 333 129 *322 21600 (115000 |7 3
AXS120134 | 80 [120 [134 [6 _ . [60 120 915 [134 *323 [31500 [152000 |7 3
-0,15 0,25 3 3
AXS140154 90 |140 |154 |6 _ . (60 140,22342 [153,8:322 [36000 |190000 |? )
AXS145169  |267 (145 |169 |7,473% |45 145 2032 (169 1322 |76000 |400000 [31500 |80000
-0,15 0,25 3 3
AXS150164 100 |150 |164 (6 _ . |60 150 543 164 1022 35500 190000 |7 )
-0,15 0,25 3 3
AXS160180 |168 |160 |180 (6 _,, |60 160 513 |180 1022 68000 |405000 |7 )
AXS175200 300 |175 |199 |7,4%3% |45 175 7932 199 1332 |84000 |480000 |34500 |96000

1 Other dimensions by agreement.
2 60° for predominantly axial loads and tilting moments.
3) Please request values.
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Applications



Ceiling mount

Painting robots

Bicycle arm

Applications
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Figure 1
Ceiling mount

Requirements

Design solution

(® Axial angular contact
roller bearing AXS in an O arrangement

Adjusting nut
©)
(® Outer ring

Figure 2
Bearing arrangement in a swivel arm

Ceiling mount

Ceiling mounts in operating theatres must reliably support an ever
increasing number of heavier devices, whilst allowing the movable
parts to swivel free from vibration and with low noise, even in strong
magnetic fields, Figure 1. It is here that the classic mechanical
components play a “supporting” role.

w
&
=3
3
S |
3
O’-
Sd

The bearings must exhibit a high static load safety factor and
tilting rigidity in the smallest possible installation space.

The inside diameter should be relatively large, to allow the supply
lines and cables to pass through easily.

The bearing arrangement comprises a complete unit with

double direction axial angular contact roller bearings AXS, Figure 2.
As aresult of the O arrangement, cylindrical rollers and contact angle
of 60°, the units have a high axial load carrying capacity and
exhibit significant radial stiffness. The bearings are preloaded to
give freedom from clearance using an adjusting nut. As a result,

no extensive adjustment work is required during fitting.

The outer ring of the unit is screwed directly on to the end face of
the adjacent construction by means of a fixing thread. The large
inside diameter provides sufficient space for the supply lines and
cables.

The bearings have an initial greasing using a special grease and
can be relubricated if required.

o
"

00015EA3
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Figure 1
Painting robots

Requirements

Design solution

(@) Axial angular contact
roller bearing AXS in an O arrangement

(2) Grease chamber
(® Shaft

(@ Adjusting nut
(® Housing

(® Rotary shaft seal

Figure 2
Bearing arrangement in hand axis

Painting robots

Painting robots are used in the automatic surface coating of
bodywork and the parts attached to it, Figure 1.
High-performance robots are available for coating components
evenly and quickly.

The most important part of the painting robot is the hand axis
complete with paint sprayer. This hand axis should be light,
compact, maintenance-free and easy to fit. It should also have
sufficient space inside to accommodate the cable and hoses.

The very small cross section of series AXS permits a compact design,
Figure 2. The low weight of the bearings combined with a large
diameter permits a light design with a high load carrying capacity
and sufficient free space for the colour hoses.

The bearing clearance of the bearings used in an O arrangement
is adjusted to a defined value with an adjusting nut.

These bearings are greased for life with special grease.
The bearing position is sealed by a rotary shaft seal.

000159D7

Schaeffler Group Industrial

TP1185 | 17



Bicycle arm

For mountain bikes, an inconsistent requirement applies at first
glance: Significant damping comfort and lightweight design
combined with high rigidity and freedom from clearance, Figure 1.

Figure 1
Mountain bike

000157EC

Requirements  Plain bearings and ball bearings in the rear construction cannot be
adjusted to provide freedom from clearance. This, however, is at
the expense of riding comfort. The bearing arrangement must
therefore be adjustable to a defined value and reliably support
the forces that occur as a result of exposure to the road surface and
riding out of the saddle.

Design solution  The bearing units AXS comprise double direction axial angular
contact roller bearings. As a result of the cylindrical rollers and
the contact angle of 45° the units have a high axial and radial load
carrying capacity and exhibit significant radial stiffness, Figure 2.

Using an adjusting nut, the bearing units can be preloaded to give
freedom from clearance and readjusted if required.

The bearing arrangement has a relubrication facility and is protected
against contamination by toroidal rings.

i

T

\H HH‘\ H‘\‘\‘\‘ T ‘
*'*T\'\HW%UMWH\ A **ﬁ B

Y

(@ Axial angular contact
roller bearing AXS

(2) Adjusting nut
(® Toroidal ring

Figure 2
Bearing arrangement
in a bicycle arm

00015EBE
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Figure 1
Computer tomograph

Requirements

Design solution

(1) Axial angular contact
roller bearing ZAXFM in an O arrangement

Figure 2
Bearing arrangement
in the ball screw drive

Computer tomograph

Computer tomography (CT) is a computer-based evaluation of X-ray
images taken from various directions, which is used to generate

a three-dimensional image. A table, complete with the object to be
x-rayed, is moved through the device within seconds, Figure 1.

The table drive is controlled by an electromechanical ball screw
drive.

00015AD6

i e =

Reliable volume production and smooth final fitting of the assembly
is required in addition to function and cost-effectiveness.

The locating bearing in the roller-burnished screw drive is intended
to permit a simple adjacent geometry and short assembly times.
Reduced weight and installation space, as well as design
improvements, are also desired.

Axial angular contact roller bearings ZAXFM are greased
and preloaded ex-works, Figure 2. The adjusting nut is already
incorporated in the bearing unit.

Bearing rings and adjusting nuts are machined from high-strength
aluminium, whilst axial roller and cage assemblies and
bearing washers are produced using non-machining methods.

The shorter rolling bearing design offers a greater spindle stroke
and just one machined contact surface. Compared with an isometric
version from rolling bearing steel, the bearing weight is reduced

by 60% due to the aluminium rings.

The unit, which is only screw-mounted at the end face, improves
the design of the linear actuator with its blue anodised outer ring.

! { PU”\HJ”'HW ,,’7,
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[
B \;
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Tracking systems for solar plants

As the largest energy source, the sun supplies an amount of energy
which is approximately equivalent to 10 000 times the Earth’s
primary energy requirement each year.

One way of using the sun’s energy is, for example, demonstrated by
the so-called solar tower power plants, where hundreds of computer-
controlled heliostats focus their light on one of the absorbers
housed in a spire, Figure 1.

The concentration factor of the radiation reaches values of 1000

and above. With its support, the radiation is converted into heat,
which is drawn off in order to drive a generator via a conventional
turbine by means of steam generation.

Figure 1
Solar plants

Requirements  Various tracking systems have been developed so that the mirrors of
a heliostat can be tracked as accurately as possible.

The bearing arrangement in the azimuth and elevation axis is
particularly important where the tracking systems are concerned.

20 | TPI185 Schaeffler Group Industrial



Design solution  The solution is a twin-axis tracking system, which follows the sun at
various angles, Figure 2. This guarantees that the radiation angle of
the sun hits the collector in its entirety. Orientation towards the sun
can increase the efficiency of the sun collectors by 30% to 40%.

The twin-axis tracking system is also used to increase the potential
of a solar reflector as a converter in the heliostat system.

With their features, axial angular contact roller bearings of
the series AXS permit compact, technically progressive and
economical bearing arrangements for the azimuth and elevation

axis.

oy

£

Figure 2
Installation postition
and function lines

000159A2
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Angular contact roller bearings

Features Bearings of the series SGL are preferably used if high accuracy and
rigidity is required in addition to a high load carrying capacity.

The particularly high precision of the SGL bearings is achieved
by means of exact, machined, hardened and ground bearing rings
with a triangular profile, Figure 1.

Aroller and cage assembly from wear-resistant plastic is arranged
between the bearing rings.

This results in very compact bearing arrangements with a high
performance capacity.

The bearings correspond to dimension series 18 and are therefore
interchangeable with series 718.

SGL

Figure 1
Angular contact roller bearing

0001596C

Applications  Angular contact roller bearings SGL have long proven successful in
many accuracy applications across a wide range of industries,
in machine tools and in the field of robots and handling systems.
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Axial angular contact roller bearing
as ready-to-fit unit

Features This design corresponds to an AXS complete assembly,
which is individually tailored to the customer’s requirements.

These units comprise, Figure 1:
an outer and inner ring with fixing thread
an adjusting nut

double direction axial angular contact roller bearings in
an O arrangement.

As a result of the O arrangement and the contact angle of 60°,
the bearing units have a high load carrying capacity and exhibit
significant radial stiffness.

Bearing rings and adjusting nuts are precision-turned parts from
high-strength steel, whilst axial roller and cage assemblies and
axial bearing washers are produced using non-machining methods.
On request, units are available with:

friction linings (strips, pads) for setting a minimum frictional

resistance

stop systems (smaller and larger than 360°) to restrict travel

coatings (Corrotect®, powder coating).

ZAXFM

Figure 1
Axial angular contact roller bearing
as ready-to-fit unit

00015BB3

Applications  Axial angular contact roller bearings ZAXFM are particularly suitable
for bearing arrangements:

in the handling and automation sector
in hoisting and conveying equipment
in packaging technology

in medical engineering

in general machine construction

in theatre and stage technology.

Schaeffler Group Industrial TPI185 | 25



Axial angular contact roller bearings
with electromagnetic brake

Features  This design corresponds to an AXS-complete assembly with electro-
magnetic brake. The brake prevents the bearing unit from rotating in
a currentless state.

These units comprise, Figure 1:
an outer ring with fixing thread
an inner ring with coil and pressure springs
an adjusting nut with fixing thread
an anchor plate with an axial movement facility
a lining plate connected to the outer ring

double direction axial angular contact roller bearings in an O
arrangement

As a result of the O arrangement and the contact angle of 60°,
the bearing units have a high load carrying capacity and exhibit
significant radial stiffness.

Bearing rings and adjusting nuts are precision-turned parts from
high-strength steel, whilst axial roller and cage assemblies and axial
bearing washers are produced using non-machining methods.

ZAXB

Figure 1
Axial angular contact roller bearing
with electromagnetic brake

00015A6A

Brake function Ina currentless state, the springs press the anchor plate against
the brake lining, the unit decelerates.

When current is supplied, the electromagnet pulls the anchor plate
against the springs and releases the brake lining so that the unit can
rotate.

Applications  Axial angular contact roller bearings ZAXB are particularly suitable
for applications:
in the handling and automation sector

in hoisting and conveying equipment
in packaging technology

in medical engineering

in general machine construction

in theatre and stage technology.

26 | TP1185 Schaeffler Group Industrial



Schaeffler Group Industrial TP1185 | 27



28 | TP1185 Schaeffler Group Industrial



MATNR 036849979-0000 / TPI 185 / GB-D / 2010101 / Printed in Germany by Mandelkow

Schaeffler Technologies
GmbH & Co. KG

Industriestrate 1-3

91074 Herzogenaurach (Germany)
Internet www.ina.com

E-Mail info@schaeffler.com

In Germany:
Phone 01805003872
Fax 0180 5003873

From other countries:

Phone +49913282-0
Fax +49 9132 82-4950

Schaeffler Technologies
GmbH & Co. KG

Georg-Schafer-StraBe 30

97421 Schweinfurt (Germany)
Internet www.fag.com

E-Mail FAGinfo@schaeffler.com

In Germany:
Phone 01805003872
Fax 01805003873

From other countries:

Phone +49972191-0
Fax +49 9721 91-3435

Every care has been taken to ensure the
correctness of the information contained
in this publication but no liability can be
accepted for any errors or omissions.

We reserve the right to make technical
changes.

© Schaeffler Technologies GmbH & Co. KG
Issued: 2010, October

This publication or parts thereof may not

be reproduced without our permission.
TP1 185 GB-D




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


