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Foreword

This manual applies to the Basic Line Torque Sensor Type
4520A... .

The instruction manual must be kept on hand for future
use, and must be available at the site of implementation of
the NC joining system, as needed.

The specifications in this manual can change at any time
without prior notification. Kistler reserves the right to im-
prove and to change the product for the purpose of tech-
nical progress without the obligation to inform persons and
organizations as the result of such changes.

Original language of these operating instructions: German
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Introduction

1. Introduction

4520A_002-515e-01.14

KISTLER

measure. analyze. innovate.

Please take the time to thoroughly read this instruction
manual. It will help you with the installation, maintenance,
and use of this product.

To the extent permitted by law Kistler does not accept any
liability if this instruction manual is not followed or prod-
ucts other than those listed under Accessories are used.

Kistler offers a wide range of products for use in measuring

technology:

= Piezoelectric sensors for measuring force, torque, strain,
pressure, acceleration, shock, vibration and acoustic-
emission

= Strain gage sensor systems for measuring force and torque

» Piezoresistive pressure sensors and transmitters

= Signal conditioners, indicators and calibrators

» Electronic control and monitoring systems as well as soft-
ware for specific measurement applications

» Data transmission modules (telemetry)

» Electromechanical NC joining modules and force-
displacement monitors

= Test bed systems for electric motors and gear units for la-
boratory, manufacturing, and quality assurance

Kistler also develops and produces measuring solutions for
the application fields engines, vehicles, manufacturing,
plastics and biomechanics sectors.

Our product and application brochures will provide you
with an overview of our product range. Detailed data
sheets are available for almost all products.

If you need additional help beyond what can be found ei-

ther online or in this manual, please contact Kistler's exten-
sive support organization.
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2. Important Information

2.1  Disposal Instructions for Electrical and Electronic Equipment

Do not discard old electronic instruments in municipal
trash. For disposal at end of life, please return this
product to an authorized local electronic waste disposal
service or contact the nearest Kistler Instrument sales
office for return instructions.
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Application and Key Features
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3.  Application and Key Features

18 ... 26 VDC

4520A_002-515e-01.14

Measuring ranges from 1 ... 1 000 N-m

Speed up to 10 000 min™

Torque meter with strain gages measuring system
Wear-resistant transmission of the measuring signal, inte-
grated amplifier

Measurement of constant and variable torques

Torque measurement on the rotating shaft

Integrated speed measurement

Application in the laboratory, manufacture and quality
control

Great value for money

NN

i

AR e

I_IEHEIEIEI Rotation speed

| | Measuring electronics

/ Strain gage measuring shaft

Fig. 1: Basic Line torque sensor Type 4520A...
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4. Description of the Measuring System

4.1  Mechanical Design

Basic Line torque sensors Type 4520A... consist of a base
body which contains the measuring shaft. On the mea-
suring shaft there is a torsional section with strain gages
and electronics with signal amplifier and A/D transformer.
The connection box of the base body contains the statio-
nary electronics for the signal formation.

The base body of the sensor offers different assembly posi-

tions.
Sensor Cable connector Speed measuring system
[ aernj egtr(;c ]
|/ |

AR
L
@: L ij
| | || Bearing

Bearing Strain gage

B /)
B ]

—
Shaft /%

Rotating electronics

Fig. 2: Mechanical design Basic Line torque sensor
Type 4520A...
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4.2  Electrical Block Diagram

r-———"—"~"""~"~>"~~>"""™>"~>""™>""""™>"™>"™"™"™"™"™>"™""™""™/™="7™"7™7 T T Tt T T T = == l
| | 1
| | I
howersipply °:— = ——"> Internal power suppl : :
18 ... 26 VDC E o—tp— = p PPly | !
I : |
I |
1 : |
B [
1 1 I I
I I Rotary trdnsformer I
I |
Control K —————— Opto- D Logic and Rotor- |
5..30VDC A o:— coupler Modulator “/l'-' {: ﬂ D electronics :
| T T |
| | I T I
| I I :

I | | )

trai
|
Lo ! : ,
I I
] Frequency-/ : (DMS) |
C + potential ] |
Output +10 : transformer I :

|

D I I
! I I
! [ I
! I I
! I I
! [ I
I I I
:_ Stator i Rotor |

Fig. 3: Electrical block diagram
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4.2.1 Examples of Application

Strict use of electrical isolation for feed and measuring sig-

nal.

F +
Feed C%) Feed device

E ¢+~

£
]

Control

A
Feed c ( + Evaluation
output D B electronic
Shield M

Y

Fig. 4: Separate speed and measuring supply

Shared access measuring supply for feed and measuring

supply.

Interlink the power and measuring supply, evaluation

electronic is to be made.
F +

Feed (J=) Feed device
E a

—/_

Control K _{

A

Feed c ( ) ( ) ’ | Evialuation
output B electronic

D
Shield M J /I L

Fig. 5: Power and measuring supply in the evaluation
electronic combined

Page 8 4520A_002-515e-01.14



KISTLER

Description of the Measuring System measure. analyze. innovate.

4.3 Electrical Configuration of Speed Measurement

Speed measurement is effected photo-electrically by
evaluating the light, which shines through a grid wheel.

NOTE

A gallium-arsenide light diode serves as transmitter
emitting in the near infrared. In a phototransistor the
light is converted into an electric signal and after a
pulse shaper made available as "open collector" signal.
The input current amounts max. 16 mA.

1
1
1
1
|
1
! ] 1 1
R S ! 1k !
i 'Y | K - T
! N 1 B ---------- 1
! 1 // ! 1 !
1
! i | | ! K_ 100 Q ' | External
! Lo__1 Lo 3 ' | counter
1 — 1 !
: QE ----o--oo-
e 0 V )
i Pulse disc with £ '
! 60 light — dark 2 [
stripes on shaft —_ s
i ' Digital ground E
! =N
1 Torque sensor Type 4520A... o
L i S
Fig. 6: Electrical block diagram of speed measurement
External counterwith
high imput impendance External |
R T counter | 5V
| |
] |
Jur ! _
B . 1T p- max. 16 mA i 330 2 min
: — e
1 | ! 1
| IR AN
E : ]
ov. L E :
. ov | L
|
)

Fig. 7: Electrical CMOS- or TTL input circuit/optically
isolated input circuit
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5. Electrical Connections of the Sensor

Shielded lead

Lead connector

To power supply unit and display

Torque sensor Type 4520A...

Fig. 8: Electrical connections

= Shielded lead of 0,14 mm?2 nominal cross section
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Electrical Connections of the Sensor

5.1  Plug Connection

Pin Allocation of Built-in 12 pin Connector

KISTLER

measure. analyze. innovate.

Function

)
=]

Descripption

Power Supply

+Us
GND

18 ... 26 VDC, power consumption <2 W
Reference for Ug and angle signals

Shield

In sensor; connected to case

Torque output

N|IZ|m

UA +10 VDC at Mnom at >2 kQ
10 VDC at control signal revolution
Ric= 10 Q, output with short-circuit protec-
tion connection to AGND

AGND Reference for Ua

Speed sensor

@ | O

Track A Open collector output
Internal 1 kQ resistance to 5 VDC (pull up),

TTL-level

Input
100 % control input

~

Off: 0 ... 2 VDC
On:5...30VDC
Reference for control

Control

KGND

Reserved

Reserved

Reserved

—l—|Z|O>

Reserved

5.1.1

Installing the Signal Lead

4520A_002-515e-01.14

Do not run the lead parallel to power cables or control cir-
cuits.

Do not place the lead close to equipment producing
strong electromagnetic fields, e.g. transformers, welders,
contactors, electric motors, etc.

If such situations cannot be avoided, run the lead inside
earthed steel conduit.

Make a loop in the lead when fixing it at the torque sensor
so that it is not damaged by vibration.

If supply and evaluation unit are galvanically connected, a
differential input must be used for the torque singal to
prevent that the voltage drop on the 0 V-supply line af-
fects the measured signal.
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5.2 Instruction for Electrical Installation

Connector housing Plug

0Q
|
Load machine with 0,Q
ir:_vken:;or or :[ — T
alike device \ Type 4520A...xJ_' O|Q
| = Remove anodic
| A Stator coating if neccessary
min 16 ﬂ

Stator support

ripple max.
— 100 mV

-5

—ix_______———————————/-\ Ej. min 18 VDC

Type 4520A...

oNngmm
1T 1

Length max. 50 m 0,25(/] =

Fig. 9: Electrical installation
= Please ensure correct functioning of the shield for the
A connection cable!
= To improve the electrical contact area between stator
housing base and machine base, it's recommended to
remove the anodization of the bottom of the stator
housing.
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Electrical Connections of the Sensor

5.3 Connection Cables

KISTLER
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12 pin standard cable

Fixed length 5 m
Type KSM072030-5
Material-No.: 18008943

Definable length
Type KSM072030-5
Material-No.: 18008935

Standard length 5m

r 7
T—— =l

plug 12 pol. control cable flexible plug box 12 pol.

[ e
} A | white/brown .~ GND Ground for supply voltage Us - | CA }
I'B _J_L&d—A_ALRS_ZEZ_[Q_UMMZQQO—A_A_A_( B !
} C ==t iolet 1 1 Un Torque value output +/- 5 VDC 1 1 1 @ }
} D } black } } AGND Ground for torque value output Ua } } } D }
I E brown DGND Ground for speed, angle, RS 232, control CE |
} = | blue | | Us Supply 11 ... 30 VDC, approx. 2.5 W. [ | CF }
| G |__pink || TrackB Angle output 90° after Track A (optional) | | g |
} H 1 white/green 1 1 Track A Speed output, angle output (optional) 1 1 1 H }
| J |__green | | TrackZ (not used) [ Lcy |
| | =i whie i | conrol _input, activated with: 35... 30 VDG |
} L 1 yellow 1 1 RXD RS 232 from UMV 2000 } } } L }
} M } grey | | Housing L ; M }
[E— H T—{ [E—

12 pin standard cable
with open-ends

Fixed length 5 m
Type KSM124970-5
Material-No.: 18008943

Definable length
Type KSM124970-5
Material-No.: 18008943

standard length 5m

control cable flexible
LIYCY 12x0.14

%
i

\

\
/«f
vh

\

\

\

\

\
L[]

open ends tinned

} A j: ‘A ‘ GND Ground for supply voltage Ug ‘A violet
| B | [ XD RS 232 to UMV2000 || yellow
} c } } } Ua Torque value output +/- 5 VDC } } pink

} D } } } AGND Ground for torque value output Ua } | grey

I E L DGND Ground for speed, angle, RS 232, control | |blue

} F 1 1 1 Us Supply 11 ... 30 VDC, approx. 2.5 W 1 1 red
ey [ Track B Angle output 90° after Track A (optional) | |green
} H 1 1 1 Track A Speed output, angle output (optional) 1 1 black
| J | [ Track Z (not used) | | white
} K 1 Pl control input, activated with: 3.5 ... 30 VDC I T whitefgreen
b Lo L RXD RS 232 from UMV 2000 || brown
| M | L Housing ‘\ /‘
Lo E Ty

.,
»
»
£l

4520A_002-515e-01.14
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Basic Line Torque Sensor Type 4520A...

5.4 Mechanical Installation of the Torque Sensor

Taschenuc

fiir den Maschinenbau
r
)

Page 14

Maschinendymamik

There are different methods of installing the torque sensor,
depending on the application.

Since very high lateral forces and bending moments may
occur even at small axial displacement, the torque sensor
must always be mounted with couplings.

Generally

The plant must be secured with a burst protection corre-
sponding to the machine protection law.

We recommend calculating the shafting according to the
torsion- and bending critical speeds. These speeds should
be avoided during operation. For a safe operation of the
unit we recommend to remain approx. 30 % below or
above the critical speeds.

After installation depending on speed the unit should be
balanced according to DIN 2060.

The machine vibrations should be checked according to
VDI 2056.

Literature

Dubbel pocket book for machine engineering, published by
Springer.

F. HolzweiBig, H. Dresig, textbook of machine dynamics,
published by Springer.

DIN 2056 evaluation rules for mechanic vibrations of ma-
chines.

4520A_002-515e-01.14
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5.5 Possible Installation Type 4520A...

Torque sensor between drive and brake

Drive (specimen) Half couplings Brake
\ Type 2302A... }

:

Twist protection
Torque sensor (should not apply

heavy tension-forces

on the torque sensor)

Fig. 10:  Together with the half couplings the torque
sensor forms a full coupling

Couplings compensate for axial-radial and angular mis-
alignment.

The connection of shaft and coupling hub is positively
locked by a clamping element.

The torque measuring shaft is only a part of the power
train. Radial and torsional vibrations may have a very bad
impact on the performance of the torque shaft and the
measuring signal.

For that reason the operating speed must not be near the
critical speed, either it has to be far underneath or above it.

4520A_002-515e-01.14 Page 15
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6. Mechanical Application and Mechanical Installation of the
Torque Sensor Type 4520A...

6.1  Frictional Torque Control in Production

Engine

Angle support

Torsion proof miniature coupling
double-flexible with clamping hub
Type 2303A...

Basic Line Torque Sensor
rotating with contactfree
signal transmission

Type 4520A...

Torsion proof miniature coupling
double-flexible with clamping hub
Type 2303A...

Bearing mounting

Test specimen fixture
spring-loaded actuator

Fig. 11:  Application example Type 4520A...

Page 16 4520A_002-515e-01.14
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6.2 Torque Measuring Shaft Version RA

For the electric connection of measuring shaft and supply-
and evaluation unit we recommend to use the shielded
signal lead, Type KSM072030-5 (Mat. No.: 18008943)
with low capacity.

As supply and evaluation unit we suggest the Control
Monitor CoMo Torque Type 4700B... .

The matching connection cable is Type KSM018538-2,5
(Mat. No.: 18008963).

As an alternative solution the units Type 4704A..., model
VA3600 without display can be used.

Assembly set Type KSM035681 (Mat. No.: 18024830) as
accessories for VA3600 for the connection of the torque
measuring shaft Type 4520A... .

The signal lead should not exceed a length of 30 meters.
Do not run the lead parallel to power cables or control cir-
cuits.

The pin connection is explained in chapter "Plug Connec-
tion" of this manual.

On each side of the torque measuring shaft there is a high
quality bearing installed. The installation can have any po-
sition, however offset couplings must always be applied to
Type 4704A... balance geometrical errors and keep false loads away from
the torque measuring shaft.

Radial, axial, diagonal and angular errors are compensa-
ted by:

= Multi-disk couplings, e.g. Type 2303A...

= Membran

= Claw couplings

4520A_002-515e-01.14 Page 17
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6.3 Supply and Evaluation

Type 4704A...
VA3600
I R
PE_ |~
N =

Basic Line Torque Sensor Type 4520A...

The sensor may only be operated using filtered 24 VDC

voltage.

Recommended supply voltage:

+18 ...

26V

ov

Type 4520A...

(Data sheet 000-934)

Terminal box for Type 4520A...

Torque output

Speed output 1

+10 VDC

ov
5V, TTL

Page 18

(Data sheet 000-765)

a 3
Panel meter
Quadrature counter
PLC
PC, processing of measuring
data

N )

Fig. 12: Supply circuit and evaluation

4520A_002-515e-01.14
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7. Static Calibration

This procedure requires the use of a calibration device with
a lever arm and weights for producing specific values of
torque.

The calibration procedure is as follows

= Apply the rated value of torque to the torque meter and
then remove it again

= Adjust the zero reading accurately

= Apply a known value of torque to the torque meter

» Adjust the displayed reading to the corresponding value

Plotting a calibration curve

» Calibrate the torque meter as described above

= Apply torque in 1/10 steps up to the full rated value and
then remove it again in the same way.

» A delay of at least 30 seconds must be allowed between
the individual 1/10 steps so that each reading can stabilize
before it is recorded.

7.1 Construction of a Simple Calibration Device

Torque sensor
Lever arm Type 4520A... Lever arm

\ &/ +

\
|
: — - T REIN ]
\ | L[ 7i7 1
| \ | | | [ T [ |
Lever arm- Counter bearing Lever arm bearing Weight
bearing (duplex) (calibrated)

K = loose half-couplings

Fig. 13: Calibration device

4520A_002-515e-01.14 Page 19
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Basic Line Torque Sensor Type 4520A...

7.2  Calculation Example for Lever Arm Length

L= i, whereby

m-g
M =Torque
L = Length of lever arm required
m = Mass required
g =9.80665 m/s?

(= standard gravity — varies with location)

N

Page 20

/ m

Fig. 14:  Calculation of lever arm length

Example: m = 1kg
Mt = 10Nm
10 N'm s?
> L = = 1,0197 m

1 kg x 9,80665 m

4520A_002-515e-01.14



Maintenance

8. Maintenance
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Sensors of the Type 4520A... are almost maintenance-
free.

Durability of bearings in rated temperature range is ap-
prox. 20 000 hours.

Durability of bearings in working temperature range is ap-
prox. 10 000 hours.

Renewal of bearings can only be effected at works.
Precision applications: Yearly calibration of sensor (calibra-
tion at works or with adequate calibration device).

Control correct cable plug position monthly.

Check cables for damages monthly.

Annual re-calibration of torsional moment

Page 21
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9.

Page 22

Basic Line Torque Sensor Type 4520A...

Repairs

Fault Cause Remedy
Bearing defect due to
a) torsional or flexural vibration

Shaft stiff to turn b) high axial or radial loads Return to factory

¢) worn bearings
d) bent shaft

Zero shift less than 2 %

Torsional vibration
Torsional shock

The zero reading can
be readjusted at the
display.

Zero shift between approx. 2
and 5 % of full scale

Sensor overloaded
Torsional vibration
Puch moments

The zero reading can be
readjusted once at the
display.

Hysteresis between clockwise
and anticlockwise torque

Sensor overload through high
dynamic load or torsional vibra-
tion.

Return to factory

4520A_002-515e-01.14
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10. Declaration of Conformity

KISTLER

measure. analyze. innovate.

EC Declaration of Conformity
EG-Konformitdtserklarung
Déclaration de conformité CE

Manufacturer Kistler Lorch GmbH
Hersteller 73547 Lorch
Fabricant Germany

declares that the product/erkldrt, dass das Produkt/déclare que le produit

Name/Name/Nom Torque Sensor/Drehmomentsensor/Torque Capteur
Type/Typ/Type 4520A...

Modules/Module/Modules -

Options/Optionen/Options all/alle/toutes

relates with the following standards/mit den folgenden Normen tbereinstimmt/
est conforme aux normes suivantes

EMC Emission EN 61000-6-4:2011-09 (Class A)
EMV Storaussendung
Emission EMC

EMC Immunity EN 61000-6-2:2006-03
EMV Storfestigkeit
Immunité EMC

Following the provisions of directive/Gemdss den Bestimmungen der Richtlinie/Conformément
aux dispositions de directive

2004/108/EG (EMC/ EMV / EMC)

Lorch, January 2014

General Manager

4520A_002-515e-01.14 Page 23
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11. Accessories and Ordering Key

Ordering Key
Type 4520A[ |
Measuring Range in N-m
1 001
2 002
5 005
10 010
20 020
50 050
100 100
200 200
500 500
1 000 1k0
Ordering Example Type 4520A010

Torque sensor: Rated torque 10 N-m: 010

Included Accessories

e None
Optional Accessories Type/Art. No.
¢ Female cable connector KSM000703

with solder lug 12 pin
e Connecting cable, length 5 m, 12 pin KSM124970-5

- flying leads

e Connecting cable, length 2,5 m, 12 pin  KSM185380-2,5
— CoMo Torque

¢ Control Monitor CoMo Torque 47008...

evaluation instrument for torque sensors
(see data sheet 4503A_000-595)

e Connecting cable, length 5 m KSM07203-5
12 pin neg. — 12 pin pos.

Page 24 4520A_002-515e-01.14



Index

12. Index

A

Accessories and Ordering Key ................... 24
Application/Key Feautures..............ccccoc... 5
Applikationsbeispiele ............c.ccooeirnnnnn 8
C

Calculation Example for Lever Arm Length 20
Construction Calibration Device ................ 19
D

Declaration of Conformity ...........cccccvee. 23
Description of the Measuring System ........ 6
Disposal Instructions..........ccccooeviieiiiencene 4
E

Electrical Block Diagram.........cc.cccccvevveennee. 6
Electrical Configuration of Speed Measurement9
Electrical Connections of the Sensor .......... 10
Examples of Application ..........ccccccvviieiene 8
F

Frictional Torque Control in Production ..... 16
H

Help .o 3

4520A_002-515e-01.14

KISTLER

measure. analyze. innovate.

I
Important Information ............ccccccenenenn 4
Installing the Signal Lead ............c.cceenee. 11
Instruction for Electrical Installation............ 12
Introduction .........ccceiiiiiii e, 3
M
Maintenance.........ccooveeeiiiiciiiiie e 21
Mechanical Application and Mechanical
Installation.........ccccoviniiniiiiii 16
Mechanical Design.........cccooevieiieniinieninns 6
Mechanical Installation ..........ccccoooveiinnns 14
P
Plug Connection ........cccceevvveeiieeiiieeeee, 11
Possible Installation Type 4520A... ............ 15
R
REPAIrS....coviiiiiiiii 22
S
Static Calibration...........ccociiiiiiiiiiiis 19
Supply and Evaluation.............cccccocoeee 18
T
Torque Measuring Shaft Version RA .......... 17

Seite 25



	1.  Introduction
	2.  Important Information
	2.1 Disposal Instructions for Electrical and Electronic Equipment

	3. Application and Key Features
	4. Description of the Measuring System
	4.1 Mechanical Design
	4.2  Electrical Block Diagram
	4.2.1  Examples of Application

	4.3 Electrical Configuration of Speed Measurement

	5. Electrical Connections of the Sensor
	5.1  Plug Connection
	5.1.1 Installing the Signal Lead

	5.2  Instruction for Electrical Installation
	5.3  Connection Cables
	5.4  Mechanical Installation of the Torque Sensor
	5.5  Possible Installation Type 4520A...

	6. Mechanical Application and Mechanical Installation of the Torque Sensor Type 4520A...
	6.1 Frictional Torque Control in Production
	6.2 Torque Measuring Shaft Version RA
	6.3  Supply and Evaluation

	7. Static Calibration
	7.1 Construction of a Simple Calibration Device
	7.2 Calculation Example for Lever Arm Length

	8. Maintenance
	9. Repairs
	10. Declaration of Conformity
	11. Accessories and Ordering Key
	12. Index


<<

  /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

  /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 true

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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.)

  >>

  /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



