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1. PURPOSE:

This recommended practice provides certain design requirements.and quality assurance provisions
for anti-friction beparings intended for use by the aircraft industry:

2. SCOPE:

This recommended practice covers single row, radial,.deep groove, non-filling slot type ball bearings
having tolerancq grades 1, 3, 5 and 7, and having varying radial clearances.

3. APPLICABLE DPCUMENTS:
3.1 The following gpecifications form a part of this recommended practice:

SPECIFICATIONS

ASTM-A295-46T Carbon-Chromium Ball and Roller Bearing Steels (Tentative)
AMB 2640 Magnetic Particle Inspection

AME 2645 Fluorescent Penetrant Inspection

AME 2800 Identification - Finished Parts

AS291 Surface Roughness (AA)

4. REQUIREMENTS:

4.1 Materials:

Materials should conform to the applicable specifications noted on the drawing. The manufacturer
should use due care in subjecting this metal to metallographic examination in accordance with
ASTM-A295-46T and to other suitable check analyses and physical tests to satisfy the purchaser as
to the uniformity of the material being used.
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The metal employed for balls and rings should be homogenous in structure, free from pipes,

seams, laminations, excessive inclusion of nonmetallic impurities as specified in the quality section
herein, and such other internal defects as would render the material unsuitable for the purpose for
which intended.

4.2 Drawing Requirements:

4.2.1

4.2.1

The bearing and component parts should conform to all the requirements shown on the applicable

drawing. Figur
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Ball sphericity or variation in ball diameter between the exireme values found in any one ball should
not exceed .000025 inch in grades 1 and 3 and .000010 inch in grades 5 and 7.

Tolerances for

Assembled Bearings:

Tolerances for assembled bearings should not exceed the applicable tolerances shown in Table 1

and Table 2.

Retainers:

Retainer tabs and rivets should not exhibit cracks, looseness or burrs after assembly. After assembly,
retainers should not exhibit deformities and should be free of protrusions and dents on functional

surfaces.
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4.7 Surface Imperfections:

All surfaces should be free from tool marks, chatter waves, grinding scratches, pits, rust, soft spots,
and other surface imperfections to the extent specified herein.

TABLE 1 - Tolerances for Assembled Bearings
(All tolerances in 0.0001-inch units)

Inner m__gg_;_a

, Groove
Bore Parallelism { Side Runout | Parallelism
(mm) #Bore Tplerance|Eccentricity | of Sides | With Bore | With Sides

_FIR __FIR _FIR FIR

Grade Grade Grade Grade Grade

over Inc1 || 1} 31 5| 7 | 13|15 7 |5 7 5 7 5 7

1l 1lol o |3lelel 2 J2f @ |3 1 3 1

0 9 4| 3 |=2 |-1-1/2

(2= - 1-1/2
18 30 -;.10 0 5| 3j21:)}/2 | 2 1 3 1-1/2 3 /

"o |ellzh-12l2] 12 112 | [3 [1-1/2
3 s ||3 _§ e 6{kf2)1-1/ 3 /

s 8 || 2 2|0 0] 8ufzfr1r2|2 1-1/2 | 3 2 3 | 1-1/2

‘ - 2 2
80 120 -131-30 0 |10{5|3] 2 |3 11/2>3 L

31 3]0l o |12{6]3] 3 3 2 L 3 L 3
180 | 93[-9f-L| =3

of o0 [16]8|L k] 2 L 3 51 3
180 250 | élgls| g

120

*Extreme variations including errors of taper and roundness which are permitted within two-point
diameter measurement. These tolerances are applied to the maximum B, diameter listed on the
applicable drawing.
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TABLE 2 - Tolerances for Assembled Bearings
(All tolerances in 0.0001-inch units)

Outer Rings
Groove
Parallelism | Side Runout | Parallelism
0.D, #0,D, Tolerance | Eccentricity | of Sides With O, D, With Sidas
(mom) FIR FIR FIR FIR
Grade Grade Grade Grade Grade
Over Incl 1] 3157 1] 31517 5 | 7 5 7 Il 5 7
1| 1} of o 6l Ll 212 | 2 1 3| 1122 37| 2
0 18 -S -h‘-2 -2 _
2 - 2
18 30 -é _’1. -(2] -g 6| L 2 2 1 X 1-1/2 3
2 2101 0 8 212 | 2 1 1-1/2 2
o s | 2] 2900 u 3 / 3
2 2101 0 10/ 51312 2 1 3 1-1/2 L 2
50 80 7| <6}-3 -2
3] 3j0|0 Wl 714 | 3 2 3 2 5 2
80 120 | 5| 7|-3]-3
120 150 ‘-li ..%.1?-1? 16 81 L3 3 . 2 L 2 5 3
ojof18] 9 2 L 2 6
150 180 _13 _g -Slel) 513 3 3
| Ll L{ofo [|20j10]5{L | L 3 L 3 6 L
1180 250 -6 =285 |-y
ofj o0 24121 6 | L 7 L
250 315 ‘—1% -112‘ 5|5 - S R

*Extreme variations including areas of taper and roundness which are permitted within two-point
diameter measurement. These tolerances are aplied to the D, diameter listed on the applicable
drawing.

5. QUALITY ASSURANCE PROVISIONS:
5.1 Lot Acceptance Tests:
A lot of bearings consists of the quantity of bearings manufactured essentially under the same

conditions, and having the same part number and submitted for acceptance at the same time. Each
lot of bearings should be subjected to the following tests:
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5.11

5.1.2

Hardness Test, Balls and Rings: The true hardness of steel balls and rings should be determined
at room temperature.

Fracture Tests of Balls and Rings: Sample balls and rings should be fractured, examined and
should meet the applicable material requirements specified herein. The metal should show a fine
grain size and should be free from signs of overheating.

5.2 Individual Acceptance Tests:

Each assembl
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5211
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imperfections$, and markings. Examination of the surface of bearing components
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s and rings the values stated may be changed to read ‘ne’visible d

bn may be used where necessary for determination,of dimensions
S.

hs specified on a particular drawing, is below 60 Rockwell C, inspec
the exception that a 0.040 inch radius scriber should be substituteq
radius scriber in checks of scratches’! dents, nicks, indentations ang

lowing surface irregularities.onfollowing parts are cause for rejecti
its are applicable only to bearings or component parts prior to roug
aragraph 5.2.3.

e scratch extending more than half a circumference length, or multif
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vith a,0.020 inch radius scriber.

rger'than 0.008 inch in its greatest dimension.

he following tests:
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pers should be limited to light finger pressure. Where the ball or ringg minimum

tion should be as
for the specified
| scuffs.

bn of the part.
hness test

ble scratches that
if any of them can

Dents, nicks, or indentations for diameters 1/2 inch or less -- larger than 0.015 inch long by
0.004 inch wide; for diameters more than 1/2 inch -- larger than 0.024 inch by 0.004 inch

wide.

Residual surface abrasions or indentations due to grinding, honing, polishing or similar
operation, that can be felt by a 0.020 inch radius scriber.

Stains,

if not readily removable by light polishing.

Any rust or corrosion.

Any irregularities having edges raised above the surrounding surface.

-5-
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5.2.2.2 Rings:

5.2.2.21

52222

Raceways of Rings:

a.
b. Scuff
c. Apit
radiu
d. Clust
in its
e.
f. Mark
g. Stain
h. Rust
i. Anyi
Ring Suri
a. Apit
b. Clust
long.
C.
d.

Multiple scratches extending more than one-half the distance across the raceway, or
scratches that cross each other, or single circumferential scratches longer than one inch if
any of them can be felt with a 0.020 inch radius scriber.

Nickg, dents, and indentations longer than 0.010 inchand which can be
inch fadius scriber.

inch adius scriber.

s, if they can be felt with a 0.020 inch radius scriber.

D.010 inch or more in its greatest dimension and which can be,felty
5 scriber.

er of 3 or more pits which are in a 1/4-inch circle, each pit‘being mo
greatest dimension and which can be felt with a 0.020%nch radius s

5, due to grinding, honing, polishing or similar operations, than can &

5, if not readily removable by light polishing.

Dr corrosion.

regularities having.edgés raised above the surrounding surface.
aces Other Than/Raceways:

arger than,1/32 inch in its greatest dimension.

er of 3.0r more pits which are in a 1/4-inch circle, any one pit more

vith a 0.020 inch

re than 0.006 inch

criber.

elt with a 0.020

e felt with a 0.020

han 0.015 inch

Dents, nicks, or indentations more than 1/16-inch long. Dents, nicks, or indentations without
raised edges are acceptable on corner radii and chamfers provided that they do not
protrude above the intersection of the bore, O. D., and faces.

Any irregularities having edges raised above the surrounding surface.

Stains if not readily removable by light polishing.

Areas of discoloration caused by rust or corrosion.
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5.2.2.3 Retainers:

a. Cracks,

deformation or visible damage.

b. Protrusions or dents on functional surfaces.

c. Flaking

off of surface plating.

d. Loose ¢r missing rivets.

523 Roughnesg Test: Prior to checking roughness the bearing should be lubficated
approximate viscosity of 12 centipoises at 70 °F and an approximate viscosity
at 100 °F. Roughness should be determined on a comparative basis‘by experi
and may bg¢ determined by feel, sound, or mechanical means. This test shoulg

subseque

524 Dimension
specified d

53 Measuremer]

5.3.1 Gages: Th
special gag
checked ag

5311 Measure
measure

5.3.1.2 Gaging U
internal ©

to all visual inspection of balls and rings.

5: Each component bearing part should be checked to determine ¢
mensions and tolerances.

t Procedures:

agreed upon by the buyer.and the vendor.

ments may be made ‘at room temperature other than 68 °F provided
ments are corrected to 68 °F.

oads: Gaging:loads used in making measurements of bore, outsid
learanceand end play should be as specified in Table 3.

with oil having an
of 10 centipoises

enced personnel

be performed

pnformance to

e standard for measurements should be gage blocks, plug gages, ipdicators, or other
es calibrated by the National Bureau of Standards at a temperatureg of 68 °F or

the

b diameter, radial



https://saenorm.com/api/?name=9fb4521fc1fe32a7f700d2b4ce20c540

SAE ARP671

Revision A

TABLE 3

Gaging Loads

Bore and Outside Diameter Gaging Loads

Nominal Diameter Gage Point
MM Gage Load Radius
Over Incl, Ozs, Inches
0 9 not exceeding 7 »032
Inner Ring Bore 9 30 not exceeding 7 .098
30 and up 12 .098
Outer Ring O, D, 0 and up not exceeding\\7 098
Radial Internal Clearance Gagirg Loads
For Bearings with Outer Diameter Load

Over O mme
Over 9 mm,

Over 30
Over 90

and including 9 mm,
and including 18 mm.
Over 18 Ea. and including 30 mm,

. and including 90 mm.
. and including 180 LR

1/2 kg. or 1.1
1 kg. or 2.2 1
2-1/2 kg. or 5
S kg, or 11 1b
15 kge or 33 1

1b,
Do
-1/2 1b,

[+ ]

Axial Play Gaging Loads

For Bearings with Outside Diameter

Over 0 to and including SO
Over [50 tosand including 120

Over

Over [208

120-%o” and including 200

Load
Lbs,

5-1/2
11
22
Ll
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53.2 Inner Ring:

5.3.2.1 Bore: For determining bore diameter, use apparatus arranged for two-point measuring. If
out-of-roundness and taper exist in a particular bearing, a minimum diameter reading B, and
a maximum diameter reading B,,5x may be obtained. The bore diameter, B, of the bearing in
question is defined as the arithmetical average of these two readings By, and B,,,«. Large
diameter rings with thin section should be placed in a horizontal position when measuring.

LS TSETTTT

5.3.2.2 Width: The tolerances for width of the bearings apply to individual rings and|not to the total
width of the bearing. Outer ring is freg and the inner ring that is to be measured is supported on
one side py three buttons. Apply calibrated indicator against other side directly over one button
and take |reading while rotating the ring.

o

| EVAY

T{X\ NN\ ~

5.3.2.3 Parallelism of Sides: The deviation from parallelism of sides is the difference between the
largest and smallest width. Outer ring is free and the inner ring that is to be measured is
supported on one side by three buttons. Apply calibrated indicator against other side directly
over one button and take reading while rotating the ring.

NN
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53.24

5.3.2.5

Radial Runout: Mount bearing on arbor having a very slight taper (.0001 to .0002 inch on
diameter per inch of length). Apply calibrated indicator on center of stationary outer ring. The
radial runout is the difference between the minimum and maximum reading when rotating the
arbor one revolution. Corrections should be made for the inaccuracy of the arbor.

Side Runjout: Mount bearing on arbor having a very slight taper (.0001 to .0
diameter|per inch of length). Apply calibrated indicator against side of inner
runout is|the difference between the maximum and minimum reading when 1

one revolution.

m—— F—
-~ - .

PR S »_...____-__94- —_———
o - es

enc——— S—

D02 inch on
ing. The side
otating the arbor

-10 -
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5.3.2.6 Groove Parallelism with Side: Mount bearing on arbor having a very slight taper (preferably
.0001 to .0002 inch on the diameter per inch of length) or use true running weight of magnitude
to seat balls on races. Support outer ring in horizontal position and apply calibrated indicator to
side of inner ring. The deviation from groove parallelism with side is the difference between the
maximum and minimum readings when rotating arbor one revolution.

5.3.3 Outer Ring

5.3.31 Outside Diameter: For determining thexoutside diameter, use apparatus arranged for
measuring between a flat surface and‘a rounded calibrated indicator point. If out-of-roundness
and tapef exist in a particular bearing, a minimum diameter reading D, and a maximum
diameter|reading D,,5x may be obtained. The outside diameter, D,,,, of the b¢aring in question
is defined as the arithmeticakaverage of these two readings Dy, and D,,5«. V\WVhen measuring
thin sectipn rings, the measuring pressure should be small so as to avoid disfortion of the rings.
Large digmeter rings with thin sections should be placed in a horizontal posifion when
measuring.

-11 -
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5.3.3.2

5.3.3.3

5.3.3.4

Width: The tolerances for width of the bearings apply to the individual rings and not to the total
width of the bearing. Inner ring is free and the outer ring that is to be measured is supported on
one side by tree buttons. Apply calibrated indicator against other side directly over one button
and take reading while rotating the ring.

"y
n

__m—,.fa.-_ ¢

Q

1 L.
AN N W N W B L N S A

Paralleligm of Sides: The deviation from parallelism of sides isthe difference between the
largest and smallest width. Inner ring is free and the outer sing that is to be measured is
supportefl on one side by three buttons. Apply calibrated{indicator against other side directly
over one|button and take reading while rotating the ring.

Q4
T 1

¥AN JAY
NN NNNN NAN

Radial Riinout: Mount bearing on arbor having a very slight taper (.0001 to {0002 inch on
diameter|per inch of length). Apply calibrated indicator on center of outer ring| The radial runout
is the difference between the minimum and maximum reading when rotating|outer ring one

revolution with arberdstationary.



https://saenorm.com/api/?name=9fb4521fc1fe32a7f700d2b4ce20c540

SAE ARP671 Revision A

5.3.3.5

5.3.3.6

Groove Parallelism with Side: Mount bearing on arbor having a taper of .0001 to .0002 inch on
the diameter per inch of length. Apply a true running weight to the outer ring, or use true
running weight of magnitude to seat balls on races. Support arbor in a vertical position and
apply calibrated indicator to side of outer ring. The deviation from groove parallelism with side
is the difference between the maximum and minimum reading when rotating outer ring one
revolution.

Outside Diameter Squareness With Side: One side of the outer ring to be supported on a flat
plate of suitable dimensions (with inner ring free) and held against a stop logdated close to the
lower corner ofthe outside diameter. The calibrated indicator is applied diregtly above the stop
close to the upper corner of the outside diameter. The deV|at|on from outS|de diameter
squareness—w um reading of the
indicator when rotating the outer ring one revolutlon

DN N W 1 o <
\\\' R NN AN NN :\\\‘\\\\\\

-13-
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5.3.4

5.3.4.1

Radial Internal Clearances: Radial play in single-row ball bearings should be determined by
mounting the bearing, lubricated with light oil, with one of its rings supported to prevent
movement, and with the bearing axis in a horizontal position with gage calibrated as specified in
5.3.4.1. The unsupported ring must float both axially and radially while the specified reversing
measuring load moves this member upward and downward. Radial internal clearance is the total
movement of the unsupported ring diametrically, when the radial internal clearance gaging load
specified in Table 3 is reversed, and is the average of readings taken at different relative angular
positions of the inner rings, outer rings, and balls, and with sufficient travel between readings to
provide a f{ill rotation of the set of balls.

Gage Calibration: The following calibration procedure applies only when the|applicable engine
manufaciurer’s drawing specifies "no-load" values. For determining<adial infernal clearance,
the gagelshall be calibrated with the applicable master bearing. Master bearjngs are to be
furnished by the manufacturer and permanently marked on the‘outer ring fage with the
applicable bearing part number, the word "Master", the amount of radial intefnal clearance in
0.0001 inch units under "no-load" as determined by measurement of the individual bearing
compongnts, and an arrow on the face of each ring indicating the relative logation of the rings
when usgd for calibration. When setting up the gage, the master bearing is measured in
accordarce with Paragraph 5.3.4 except that only.one reading need be taken with the location
arrows positioned and the gage indicator adjusted to the value marked on the master bearing.

Gaging Load

-14 -
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5.3.5 Axial Play: The bearing is to be lubricated with light oil and one of its rings clamped to prevent
axial movement. The specified reversing measuring load is so applied to the unclamped ring that
resultant movement of that ring is parallel to the bearing axis. The axial play is the total
movement of the unclamped ring when the load is applied first in one direction and then in the
other direction.

5.3.6 Retainer-olit-of-roundness: Retainers assembfed in bearings should be checKed for maximum
and minimyim clearance at three places 120%apart.

54 Magentic Rarticle Inspection: Rings subjected to magnetic particle inspection should be
inspected per AMS 2640 using 1000 to 1200 amperes per square inch of crosg sectional area as
enclosed by the rings. Any indications of cracks, flaws, folds, seams, and inclysion in excess of
that specified in Table 4 shall-be‘cause for rejection.

5.5 Flourescerft Penetrant Inspection: Unplated copper alloy parts subjected to flgurescent
penetrant inspection sheuld be inspected per AMS 2645. Indications greater than 0.031 inch in
any dimengion may‘be cause for rejection. Porosity indication greater than 10 [per any 1/4 inch
diameter circle may be cause for rejection.

6. PREPARATION EQR DELIVERY:

6.1 Preservation, packaging and packing of bearings should be as specified in the contract or order.

-15-
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TABLE 4 - Permissible Magnetic Particle Test Indications
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7. REPORTS:

Unless otherwise specified, the vendor of ball bearings should furnish with each shipment three
copies of a report showing the purchase order numer, material specification number, supplier of
material, part number and quantity. When materials for making parts are produced or purchased by the
parts vendor, that vendor should inspect each lot of material to determine conformance to the
requirements of the applicable material specification, and should include in the report a statement that
the material conforms, or should include copies of laboratory reports showing the results of tests to
determine conformance.

8. APPROVAL:

8.1 To assure adequate performance characteristics and durability, sample bearings should be approved
by the approprjate engineering organization of the equipment manufacturer.

8.2 Vendor should|use the same detailed design, material, manufactdring procedures, jand processes for
subsequent pdrts as for approved sample parts. If changes of any kind are necessary, vendor should
obtain permissjon from purchaser prior to incorporating suchrchanges and should furnish descriptive
information to the Engine and Propeller Standard Utility Parts Committee of the Sqciety of
Automotive Engineers for consideration of changes to<this recommended practice

9. REJECTION:
Individual compgnents and assembled bearings 'not meeting applicable requirements should be
rejected. Samples failing to meet the applicable requirements may be cause for rejection of the lot
represented.

10. APPENDIX 1:

Reference information follows:

10.1 Life Calculatiofs:

The rating life pfiaygroup of apparently identical ball bearings is defined as the number of revolutions
(or hours at some given constant speed) that 90 percent of a group of bearings will complete or
exceed before the first evidence of fatigue develops. As presently determined for ball bearings, this
rating life is approximately one-fifth of the life which 50 percent of the group of bearings will complete
or exceed.

10.1.1 The rating life in hours may be calculated for ball bearings by the formula

3
L 18, 667(0)

N \P

10.1.1.1 The rating life may be read directly from the Nomogram in Figure 2.

-17 -



https://saenorm.com/api/?name=9fb4521fc1fe32a7f700d2b4ce20c540


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /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
    /AdLibBT-Regular
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AlefbetNormal
    /AlgerianBasD
    /AlgerianD
    /AllegroBT-Regular
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMonospaced
    /ArialMonospaced-Bold
    /ArialMonospaced-BoldOblique
    /ArialMonospaced-Oblique
    /ArialMT
    /ArialRoundedMTBold
    /ArnoldBoeD
    /ArribaArribaLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /Batang
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bodoni-Bold-DTC
    /Bodoni-Roman-DTC
    /Bodoni-RomanItalic-DTC
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /CaslonOpenfaceBT-Regular
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DomCasual
    /EdwardianScriptITC
    /EngraversGothicBT-Regular
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /FencesPlain
    /FetteEngschrift
    /FranklinExtraCondGothic
    /FranklinGothic
    /FranklinGothic-Cond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GarrisonCondSans
    /GarrisonExtraBoldSansBOLD
    /GarrisonExtraCondSans
    /GarrisonLightSans
    /GarrisonSans
    /GarrisonSansBOLD
    /GarrisonSansITALIC
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GoudyOldStyle
    /GoudyOldStyleITALIC
    /Haettenschweiler
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Impact
    /JuiceITC-Regular
    /KauflinnBOLDITALIC
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSansUnicode
    /Mangal-Regular
    /Map-Symbols
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /OnyxBT-Regular
    /Optimum-Bold
    /Optimum-Roman
    /OzHandicraftBT-Roman
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /ParagonPlain
    /Raavi
    /Ribbon131BT-Bold
    /ShelleyVolanteBT-Regular
    /Shruti
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /VAGRound
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VillageSquare
    /VinerHandITC
    /Webdings
    /Windsor
    /WindsorCondensed
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-HebrewDavid
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 [
    /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


