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3. DEFINITIONS

For definitions of other terms, see ISO 5598.

3.1

Contaminant Lock/Silt Lock

The process of restricting movement by contaminant buildup between two surfaces which move in relation to each other,
such as spool/bore or spool/sleeve assemblies.

3.2 Contaminant Sensitivity

The change in valvep

neformancae-causcsad-byvnarticulata contaminants in tha fliid
SHoH A Ge-6a o y-partctrate-coRtaH oS H—tHe-htHas

MENTS

nt

tem shall consist of a hydraulic test circuit, as illustrated in Figure 1, compris
t, an injection system, a heat exchanger, a flow-meter, pressure gauges, a tem
b control valve, and cleanup control filters. Select componentssfor the test circui
ction satisfactorily with contaminated fluid.

e reservoir with a conical bottom having an included angle of less than 9(
d agitation. Diffuse the hydraulic fluid entering the\reservoir below the surface of

h injection chamber, which will ensure that-@ contaminant is trapped in the in

ng of a reservoir, a
perature indicator, a
that are of a design

degrees to ensure
the fluid.

jection chamber. A

chamber with a volume of approximately 500 mL, with aJength to diameter ratio of approximgtely 10 and having a

m with an included angle of less than 90-degrees, is recommended.
xchanger that does not constitute@ contaminant trap.

nended that either a one orstwo-pass unit be used and mounted vertically wit
heat exchanger from the_bottom. It is also recommended that the hydrauli
ube side and the water through the shell side.

eter that is insensgitivé to contaminant and is accurate to within 2% of full value.

filters which>are capable of providing a contaminant background of less
L greater than 5 um size and less than or equal to 10 particles/mL greater than

cility, for gravimetric measurement of the contamination level of the fluid in a
SO-A405.

h the hydraulic fluid
c fluid be circulated

than or equal to
15 um size.

ccordance with SAE

4. TEST REQUIRH
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4.1.1 The test sys
pumping un
relief valve,
known to fur
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sufficient flu
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conical bottg
414 Use aheat 4
NOTE: It is recomn
entering the
through the
4.1.5 Use a flowm
416 Use contro
40 particles
4.1.7 Provide a f§
ARP785 or |
4.1.8

The test circuit requires one or more bypass throttling valves to maintain flow and pressure. When the test valve

is in a position that permits flow through the test valve, the throttling bypass valve V-1 shall be closed and V-2
adjusted to maintain the required pressure. The test circuit may require slight modifications to suit the particular
valve being tested. For valves with one or more external pilots, a pilot line will be required. Unless otherwise
specified, pilot lines shall be subjected to the same contaminant source as the rest of the test valve. A relief valve
or rupture disc may be incorporated into the system to protect the pump, however, no fluid should pass through it
during the testing of the valve at selected positions. (Flow through the relief at time of shifting is permissible for
blocked center valves and valves with blocked crossover.)
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V -1 Throttling bypass valve to maintain flow in test circuit
if test valve is closed.

V - 2 Throttling bypass valve to maintain pressure in test
circuit when there is flow through the test valve.

V-3 Clean-up filter selector valve -shown in contaminant
test position.

1 /AR p
JG M Pp—TFp
I
Y/ [
Pm I | A
- 20
Test ¢
\b V-1 9’6’ valve V-2 v
a t -Q
S /! t
ample por V.3
Ipjection
(hamber T
L

|
/>/</ 4 Cleanup
filter
® Relief </>
Heat Valve

Exchanger

I Flow ¢
l T Meter

P

ote:{ Symbols are in accordance with ISO 1219-1 except for the injection chambagr.
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FIGURE 1 - TYPICAL VALVE CONTAMINANT SENSITIVITY TEST CIRCUIT

4.2 Test Fluid and Volume

4.2.1

422

Use a mineral oil ISO viscosity grade 32 fluid, unless the customer identifies a specific fluid. Report the fluid
specification, brand name, supplier, and batch identification.

A test system (exclusive of the system cleanup filter circuit) with a fluid volume that is numerically equal to one-
fourth to one-half the designated test volume flow per minute is recommended. In some valve positions, there will
only be leakage flow through the valve. However, flow must be kept relatively high to keep the contaminant in
suspension in order to qualify the system. In other valve positions, the force to shift the valve may be a function
of the flow rate and operating pressures and the maximum shift forces may occur at specific flow and pressure
conditions. The fluid volume shall be recorded.
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4.3 Materials

4.3.1 Have available a supply of clean fluid sample bottles with a required cleanliness level of less than 10 particles
greater than 10 um per mL of bottle volume in accordance with ISO 4021.

4.3.2 Have available a supply of clean slurry injection bottles.

4.4 Precautions

throughout the test circuit, including the test valve.

Ensure that the connecting lines and the hydraulic components are of such size that turbulent mixing will exist

tions to prevent contaminant traps, silting areas, and combinations of cyclonic's
ambers. Also ensure that the test system does not exhibit the presence ofentrai

pst Contaminants and Concentrations

441

4.4.2 Take precal
quiescent ch

4.5 Selection of T

451 Test Contaminant

Table 1 lists two of

tions for the silt lock contaminant. For Option A, the contaminant to be use

12103-1 A1 Ultrafing or A3 Medium Arizona test dust or a classified cut of ene-of these test dusts.

Option B is a mixturg

a. Option A—In O
when the magné

operated valves

Option B—In O
Carbonyl Iron

of the test dust and carbonyl iron. Table 2 lists the carbonyl iron grades.
ption A, classified Arizona test dust is the only contaminant. Option A is recor

tic properties of the contaminant are not a concern. This is generally the case ¢

ption B, the contaminant, in each sizesrange through 40 pm, is a mixture of A
C.l.). In the O to 80 ym size range; the contaminant is the same as Opti

recommended for electrically operated valves. For Option B, the mixture by weight is 50% Arizon

C.l. TheC.l. pa
B, the majority d
about two-thirds

ticles have a density of approximately three times that of the test dust particles.
f the particles will be Arizona'tést dust, as in Option A, with the total number of
the number in Option A.

TABLE 1 - TEST CONTAMINANTS

bparation zones and
hed air.

 is the size of ISO
[The contaminant for

nmended for testing
xcept for electrically

fizona test dust and
bn A.  Option B is
a test dust and 50%

Therefore, for Option

particles in Option B

Contaminants Contaminants

Test-Dust Carbonyl
1ISO12103-1 Iron Options Optlons
Run (size) (grade) A B
1 0-5um SF 50% Tgst Dust
(See 4.5.4) of specified size
2 O=t0pmm Sivt ahd
ISO 12103-1 A-1 100% 50% C. I. of the
ultrafine dust Test Dust of specified size
3 0—20 um scC Specified Size (by weight)
(See 4.5.4)
4 0—-40 um None Same as Option A
(See 4.5.4)
5 0—-80 um None Same as Option A

ISO 12103-1 A3
medium dust
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TABLE 2 - CARBONYL IRON GRADES

Average Size - Typical Size Range -

Grade Designator Micrometres Micrometres Source
SF 1-3 1-9
SM 3-5 1-12 See Appendix B
SC 7-9 —

45.2 Contaminan

t Concentration Levels

Table 3 identifies three concentrations of contaminants recommended for testing. These levels are 10, 50, and 100 mg of

contaminant per lit

y
indicated in Table 3] the mgressmn rate and system filtration characteristics can be considered in, th

However, since silt-|
the maximum conta
10 times that of the
filtration levels, it wil

1

ck can result in valve and system failure, it is prudent to select a contaminant |
inant level which may occur rather than the normal operating level. In‘general
normal operating level is recommended. In comparing different valves and in
generally be more efficient to first conduct tests at the highest concentration leve

ABLE 3 - RECOMMENDED VALVE TEST CONTAMINANT CONCENTRATION{

s applications. As
e selection process.
evel of not less than

a level at least 7 to
letermining required
| of interest.

h
D

Concentration Tolerance
X(mg/L) * (mg/L) Valve Application
10 1 Limited contaminant ingression, system
possessesyhigh degree of filtration
50 5 Some@contaminant ingression, system
possesses some degree of filtration
100 10 Heavy contaminant ingression, system

possesses little or no degree of filtration

453 Selection of

A complete test wou
in many cases testi
costs. For non-elec
reduced testing. If
conducted to more

operated valves, co
reduced testing. Fo
Table 1 should be us

454 Arizona Tes

Test Contaminant Size Ranges

d consist of 5 runs each with'a different size range of contaminant as identified i
ng with a reduced number of contaminant ranges will be satisfactory and will
frical valves, the testicontaminants for runs 2 (0 to 10 um) and 5 (0 to 80 ym)
a valve shouldperform unsatisfactorily in one of these size ranges, additi
hccurately determine the size contaminant to which the valve is sensitive. Sin
htaminants forirun 2 (0 to 10 ym), run 3 (0 to 20 ym) and run 4 (0 to 40 um) a
electrically,operated valves in systems with limited filtration, the contaminant for
bed in lietnof run 4 (0 to 40 pm) when conducting reduced testing.

Dusts

h Table 1. However,
pduce test time and

afe recommended for

bnal testing can be
ilarly, for electrically
e recommended for
run 5 (0 to 80 ym) in

Have a supply of ISO 12103-1 A1 Ultrafine Arizona test dust and ISO 12103-1 A3 Medium Arizona test dust.

For

complete testing, the specified fractions of Arizona test dust as identified in Table 1 which have been provided by a
recognized commercial source are also required. See Appendix B for requirements and sources for the specified

fractions of Arizona

test dust. For each test dust used, make a 3 mg/L sample and measure {

accordance with ISO 11500 and identify counter and calibration method used.

455 Carbonyl Iro

n

he particle count in

Have available a supply of classified carbonyl iron which meets the requirements of Table 1 when testing per Option B.
The grades of carbonyl iron are identified in Table 2. See Appendix B for suggested sources of carbonyl iron.
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4.6 Qualification of the System

For flushing the system, a flushing block may be installed in place of the valve to be tested. A flushing block is
simply a ported manifold which replaces the test valve and will pass fluid through the test system and allow all

Circulate fluid through the clean-up filter until the contaminant background is ISO 4406 Code 15/12/10 or cleaner.
(See ISO 11500 for guidance.)

Adjust the flow rate through the test circuit to approximately the lowest flow rate for which the stand is to be used

for testing. Adjust the pressure to be the maximum for which the stand is to be used.

e V-3 to bypass the clean-up filter.

ty G of test contaminant to bring the contamination level of the system teithe req
expression: G = X x V where: X = concentration (milligrams per liter) as def

4.6.1
lines to be flushed.
46.2
4.6.3
4.6.4 Position val
4.6.5 Add a quant
the following
V = volume

The test contaminar
used during the silt |
the test contaminant
carbonyl iron contai
some guidance on s

The period ¢f operation for qualifying the test circuit shall not be less than 90 min. If the va

pf the system (in liters).
t to be used during test equipment qualification is the largest Classified size of th
bck test. See Table 1 for the two options for the silt lock testicontaminants. (If op
for qualification of the test system shall be the contaminant’specified for the mix

Blection of the test concentration level.

ection chamber and fill it with the prepared contaminant (see 4.6.5) in the form @
jglomeration of particles. Ultrasonic vibration'of the slurry must be performed for

, over a 3 to 5 min period, the contents;of the injection chamber while fluid is flo

ne position the minimum qualifying time shall be based on the number of positi

ystem operation required in 4.6.8, extract fluid samples at intervals not to exc
e manner specifiedyin ISO 4021. The first sample shall be taken within 2 to 5 mi
is is a minimum _of 'seven extractions for a test period of 90 min.

contamination level of each sample in accordance with SAE ARP785 or ISO 44
in the tolerance specified in Table 3.

p System qualified for testing if the contamination levels obtained from all the

Lired test level using
ned in Table 3, and

e contaminant to be
tion B is being used,
ture of test dust and

ning the largest size particles.) Table 3 provides three contaminant concentrafion levels for X and

f a well-mixed slurry
1 min.

wing at flow rate per

ve is to be tested in
bns tested multiplied

bed 15 min from the
h of the contaminant

D5. The first sample

ubsequent samples

4.6.6 Drain the inj
to prevent a
4.6.7 Inject slowly
4.6.3.
46.8
more than o
by 60 min..
4.6.9 During the s
system in th
injection. Tk
4.6.10 Measure the
shall be with
4.6.11 Consider th
(see 4.6.10)
4.6.12
background
4.6.13
concentratio
4.7
471

sblas 4 -0/ Ebla Il ol ok H ol L dloof ok 1
arc witrimr Z To 70 UT'U1C vadiuc UTLTTTTIITITU TUT UI1T TITol odlTIPIT.

is code number 15/12/10 or cleaner in accordance with ISO 4406.

n level is increased.

Contaminant Lock Sensitivity Test Procedure

flushing block has been installed.

After the system qualification test, circulate the test system fluid through the control filter until the contaminant

Repeat the qualification procedure when any modification to the flow path or reservoir is made, or if the

Ensure test system is qualified to 4.6 requirements and install the test valve in place of the flushing block if a
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4.7.2

4.7.3

NOTE:

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8

4.7.9

4.7.10

NOTE:

4.7.11

Install appro

priate valve control means and data recording devices.

Prepare sample slurries each containing G grams of test contaminant in clean sample bottles in the ranges
defined for test assessment, per Tables 1 and 3.

See 4.6.5 for quantity of contaminant required.

Increase the system pressure to the specified test pressure. Unless otherwise specified, the test pressure shall
not be less than 90% of the rated pressure of the valve. Shift the test valve 12 times, recording the clean valve

operating parameter to be measured for at least the last six shifts.

Depending upon the type of valve, the

parameter measured may be shift time, actuation force to shift, electrical voltage to shift, etc. In some cases, it

may be use

Il to calculate the standard deviation of the measured parameter for use in comp
Ll

ring measurements

between cle
Position Val

Inject slowly]
sample and
the toleranc

Cycle the te
fluid is distri

Set the test
30s. Shift
position/con

response.

Fluid cleany
4.6.2 for cle
During clea
recommend

Repeat 4.7 .4

Before testin
clean fluid.
fluid. The
contaminatiq
degrade dur
optional, but

An and contaminated fluid.
e V-3 in Figure 1, to bypass flow around the clean-up filter.

over a 3 to 5 min period, the first test contaminant range slurry while fluid is cirg
analyze for gravimetric weight in accordance with SAE ARP785,0r, ISO 4405. W
e in Table 3 for the applicable concentration level.

5t valve at a rate not to exceed one cycle per minute for an‘adequate time to ensd
puted within the valve (minimum of five cycles)

valve to the position or condition most critical for Silt lock sensitivity (see 5.1.1) fo
valve and record operating parameters period-as indicated in 4.7.4. Retur

Time periods should not be cumulatively measured but reinitiated after ead

p shall be performed before continuing testing with injection of a new contamir
Bnliness requirements). Shift Vialve V-3 in Figure 1 so that flow is routed throug
nup, the test valve must.be cycled to remove contaminant.
2d.)

| through 4.7.9 until-all:required test contaminant ranges are injected and tested.

g with a new contaminant size range, it is desirable to measure the parameter

This is particularly important if the performance deteriorated in the previous teg
results of the test with clean fluid will tend to validate whether deterioratio
n. Measurement of the test parameters in clean fluid is not required if the

ng the previous test. Similarly, testing with clean fluid after testing the last contz
issrecommended if degraded performance was noted.

ulating. Obtain fluid
eight shall be within

re the contaminated

I a stationary time of
h valve to its initial

dition and repeat for stationary times of 1, 2¢4, 8, 16, and 32 min using the same injection of test
contaminant.

h measure of valve

ant size range (see
h the clean-up filter.

(A minimum of five cycles is

being evaluated with
t with contaminated
h was the result of
performance did not
minant size range is

Unless otherwise specified or agreed to by the customer, the test should proceed progressively from the smallest
contamination ranges to the largest contamination ranges. (See 7.2e.)
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5. RECOMMENDATIONS FOR TYPES OF TESTS TO MEASURE VALVE CONTAMINANT LOCK SENSITIVITY

5.1

5.1.1

Contaminant Lock Sensitivity Measurement for Directional Control Valves

The evaluation of contaminant lock involves the measurement of force changes as particles in the oil become

lodged between the spool and sleeve as fluid flow migrates from a high-pressure area to a lower pressure area
while the spool is stationary. After a silting period, the force required to move the spool has increased, it is
desirable to measure the increased force and initial movement of the spool. Many valves have indirect means of
creating the force (i.e., solenoids, springs, pilot pressure, etc.) and the initial spool movement is inaccessible to
measure. Since the net result to valve function is of highest interest, measurement of pertinent input and output
parameters is important, such as pressure differential, current for DC coils, voltage for AC coils, etc,. (or spring

return) vers

IS_pressure differential _flow _etc In some cases_the inIan is ramp increased

(or decreased) until

output chan
is recorded.

necessary to run several tests at different positions to determine the most sensitive position

sensitive po
operating pn
may be req
measured.

measured.)

5.2 Contaminant |

The valve is set so
subjected to the spe
rated flow) in output
procedure must de
guidance in determi

6. TEST RESULTS
6.1

Valve identifications
should be noted. Th
and contaminated fl
count of each test
leakage level, and fl
should be presente
performance charad
ARP490. Appendix
the particle count for

f

Data Presentdtion

he is recorded, in others the input is stepped to operating level (or reduced) and. g
Also, due to the various types (two-way, three-way, four-way, etc.) and positiong

sition may depend on the application. Normally, the test pressurecshould bg
essure to which the valve is subjected to in service. With flow through the val
lired to maintain this pressure. The user of this procedure must determine th
See 6.1 for listing of documents that may be used for guidancevin determining f

ock Sensitivity Measurement for Servo-Control Valves

that the cylinder port pressures at null flow are within the allowable specificatio
cified stationary time, the amount of signal requiired to cause a detectable chan
flow shall be measured. Use the manufacturer's recommended dither if applica
rmine the parameters to be measured, “(See 6.1 for listing of documents th
ng the parameters to be measured.)

test conditions, test configurations, and operating conditions (test fluid, temper|
e particle count distribution of the test dust identified in 4.5.1 shall be recorded.
Llid measurements for assessing contaminant lock should be presented. This sh
contaminant. {/alve leakage data should be listed in tabular form listing preg
uid temperature for each contaminant range tested. Data for directional and preg
] in a manner consistent with ISO 6403. Servo-valve and modulating valves
teristics—should be presented in a manner consistent with ISO 10770-1, I1SO|
C is included as an example of the minimum recommended information to be re
each test contaminant.

utput response time
of valves, it may be
Note that the most
the normal system
ve, a throttling valve
e parameters to be
he parameters to be

n limits. After being
e (typically 1.5% of
ble. The user of this
at may be used for

ature, and pressure)
All initial (clean fluid)
all include a particle
sure, leakage path,
ssure control valves
static and dynamic
10770-2, and SAE
corded in addition to

7. NOTES

7.1

7.2 Tailoring the Requirements

Section 7 contains information of a general or explanatory nature that may be helpful, but is not mandatory.

If this document is to be contractually invoked, it is necessary to tailor the document to the particular valve or application
or to identify specific pass/fail requirements. As a minimum, the following items need to be addressed:

a.

Test fluid if other than that identified in 4.2.1.

b. Operating pressure at which test is to be conducted. (If not specified, the test is to be conducted at not less than 90%

of the rated pres

sure of the valve as required in 4.7.4.)
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c. Whether or not Test Contaminants per Option B of Table 1 are to be used for electrically operated valves.
d. Test contaminant concentration (mg/L) required. (See Table 3.)

e. Contaminant size ranges to be tested. (See Table 1 and 4.5.3.) Example: Test 0 to 10 ym and 0 to 80 um ranges
only.

f. Pass/Fail Criteria—Examples: Valve shall shift in not more than 500 ms. Force to shift valve shall not exceed 5 Kg
force.

g. Valve Shifts to be Tested—Examples: (1) Test all spring return solenoid valves starting in the solenoid energized
mode and then de annrgi-/a the enlanniﬁl; (’)) tast in _maost sensitive pneil’inn (Qc determined by the lowest force

available to shift).

h. Flow Rate at Which Test is to be Conducted When There is Flow Through the Valve—Exampldgs: (1) At rated flow,
except for positipns in which flow through the valve is blocked. For blocked positions) flow as Jow as 10% of rated
flow is permissiljle when the test circuit is qualified at this low flow rate. (2) At not less than 80% ¢f rated flow.

7.3 Marginal Indicla

A change bar (l) locpted in the left margin is for the convenience of the user, in-locating areas wherg technical revisions,
not editorial change$, have been made to the previous issue of this document. An (R) symbol to the|left of the document
title indicates a confplete revision of the document, including technical<revisions. Change bars and| (R) are not used in
original publications, nor in documents that contain editorial changes only.

PREPARED BY THE SAE FLUID SYSTEMS AND COMPONENTS SUBCOMMITTEE
OF THESAE SHIP SYSTEMS TECHNICAL COMMITTEE



https://saenorm.com/api/?name=edc2982ef8d98a502d31fdf0ef85182c


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /Preserve
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /HighResolution
      >>
      /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


