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Carrying Capacity of Sorting Manipulator for Mango Packaging Line

SHI Qiang-sheng, LIU Shi-hao
(Mechanical and Electrical Engineering College, Hainan University, Haikou 570228, China)

ABSTRACT: The work aims to reduce the occurrence of production accidents on mango packaging line and solve the
problem of carrying capacity of parallel sorting manipulator. The parallel mechanism of mango sorting machine and the
structure design of large and small arms were under in-depth discussion. Through SolidWorks simulation finite element
analysis, the stress state of each key component was analyzed, and the safety factor diagram was defined to evaluate
whether the structure design was reasonable. The maximum stress of the large arm was 8.056 MPa and its allowable stress
was 75.829 MPa. The maximum stress of the forearm was 31.659 MPa and its allowable stress was 50 MPa. The safety
factor diagram showed that both large and small arms were blue (the blue color indicated it was in the safe area). The
stress of the component is much less than the allowable stress, and the component is in a safe area, which shows that the
structure of designed mango sorting manipulator is feasible.

KEY WORDS: packaging line; parallel sorting manipulator; finite element analysis; safety factor analysis

PACKAGING ENGINEERING + 193 -

UTLEARR , g S B BN [ PRk Ui 5 L B
ARV, T R A A R Rl T
FRPLE SR AT, PR A AL BT AL
HINT oI, ReRIRT | 22t )y, Jav)e &
DU AL AE P B OR B L S i e N St 3¢
Hh g H R T IBC  ARLBR T 5 AR SR R A

PGt TV AU T RZ eI T, A ME— Y
e, I HARPU TR A 52 . ErrRA A

Wi BEE: 2017-10-09

EAHIFE ST, FFBRPULE T 07K 2k 68 77 bb AR BRI
FHsE, RO IFBRAL T 5 — 4512 shi AR RE % 40 41
#Hofy, FrDVASIERREE /N, REASAE = U T T IR FFAL
IR

FEECHLAR T 7647 B 1M 5 0 B R R R 2
ZAR R, (O T T AR TR 7R 2R B8 71 14 43 BT id AH
XA, T Y BRI, SCHil i SolidWorks
simulation A4 X —Ff T 1] 15 SR AL B 4k 1 3 HR LR T

HEWHE: Hd b4 aA8%44 (20165195)
EE® v s p (1997—), B, HdRFAMA, THFRREIMET,

BIEMESE: xR (1981—), %, W&, HaXFalHik, TLHLFT @ AIME L,



+ 194 - % T &

2018 4F 6 H

PEAT IR E W 5 2 KA
1 EERRH

FE IR A3 HR LA TR () 2K 2R BB T 2 AN i Re 4r
W —AEESE R, TE R4k b, VW TE
PREEHE T EELNL S, MFHMFENT, M
BHOEERE, S5 0BT R 2R B8 ) i R
e

SCH DL — T ) s SR R e Y A DL TR
WX 4, WK 1. EEERRE . NE . B
W 2% 5 L, DA A5 TR R/ N 22 R SRR,
W AT DA R 58 T B A H MU T 1 SE g &, bz
JH SolidWorks simulation B4 A9 N J7 4Bk, X H:
EAT 5 BE 43 B LA P FL A A R A i A B

Bl —Fhe SRR U T B 2

Fig.1 Design principle of a mango sorting manipulator

2 oWRiE

SolidWorks Simulation & — 2 GET AR (H
FEA ${8 ) HARMRIT I E4E, J& SRAC FFEK
TR AP i 2 —B1, SolidWorks Simulation 2
HET B — R R 2R AT T AT . BRI
RSB . AT R L M, 6 R P B
RM Hith | SolidWorks Simulation B 714387 i 72
I 2,

3 tIEES

Xt F IR HHIT , KB A/ IVE 3 A TR ERAL
T2 Y B A, HLam RN T s S
B TAED, Wik, LIE 1 dag k. /VE R,
o HEAT 454 23 Hr o
3.1 EXHMHEM

TE X R4 N 7 40 A1 22 R e 2 G A8 7R g 47

ABR, B e EANE A, SRS T B MR
P MR BE X B G T | SRR I AR
EVEEA . SCHR R B IE 2024 &4, B2—ME
SREERREAS, MREEMERE A, HMRMEREILE 1.

o QIEEE FA YR
o fRAGAREY

o WEIHHS

o ABIRIS M

N

o MRS
. BFTRM
. HIFEBHAER

N7

AR

e o =2

RIS

Kl 2 SolidWorks simulation [ JJ 43 #7 il 2
Fig.2 SolidWorks simulation stress analysis process

R1 2024 SR EIERE
Tab.1 Material properties of 2024 alloy

JPS s 7 T SR
BROem ™) (N ) (Nemm™?)
2730 390 245

FIERNEM B EHAA —E I, O B
SRR, SCPEEA] ABS #EL, ABS B RAFMIZE G
e, AR bR, ASRAZEINE, BRI
PE, FXFBERE N 1.05 glem®, 0] LA TR TS E |
B . BURZ i T, HAPRHERE L 2.

&2 ABS HI# I EAE
Tab.2 Material properties of ABS

AT % LA o8 S/ Jet H 5 2/
(kgm™) (N'-mm?) (N'mm?)
1050 80 50
3.2 Mgk

SRR Z 5, NSRS B, 2 ek
TR/ B 2% 5 18], SR A A% P Solidworks
simulation 38 128 25 H Ak AT R AL (1) DA% Kl 430
A BRERTT, 36T il 0 PR S5 FH T AR Ak 1) BT R
e A, A R U AR 6 4/ INR R A AR A5 K5
Ry 25 5P

TE RS S 80— A Hp e o 56 1 R B A, T A



£330 H11Y

IS R A5 T 1 R R R (9 0 PR L TR R B RE 1 E S

+ 195 -

A HARE S 4, PO BT ik

fH, WML 3,

4 REES

He WAL B TAR MR S 2 )5, XA A Bl A7 i

A, HAB I ERIA

A

=3

x

46.70
40.03
33.37
26.70
20.04
1337
-3
x
- 7.905x107
7.027x102
6.148x10°
5270x10°
4392x10°
3.513x10°
2.635%10°
1.757x107
y
2
x

1R R AR SolidWorks simulation {4 5] 4347,

A RIRAG N T . BRI RS 2 1A

P 2 45 R L 4.

KB R 2024 54,

B BRI 25

=4 R iy g 22 il A2 2

40 N [0 FEYIBIVERT, RN 1297k 8.056 MPa i,

IE1 %E [

b/VE

K3 R o s

Fig.3 Stress analysis model

B F7/(Nm2)
l 8056 262.000
6713 709.500
6 042 433.500
1343 500.875
672 224.813

7384 985.50

5371 157.500
4699 881.500
4028 605.250
3357 329.000
2 686 053.000
2014 777.000

948.758

—» JBARI: 75 829 100.000

a TESEFT T R MR = A

REAE/(x10°9)
80.03
73.36
66.70
60.03
53.36

6.708
0.043 24

¢ TEHERTT R MR AE =

HiF/mm
0.1054
9.662x1072
8.784x102

8.784x1073
1.000x107%

e EHERA T RERAS = E

¥

x

l 11.81
10.73
- 9.659
8.586
7.513
6.439
5.366
4.293
3.220
2.146
e 1.073
z A x 1.121x10°

~

b ZEHE T /ANE IR = B

ATENER T /IVE RN = B

fENERT RE RSB =R

Kl 4 T SolidWorks simulation K . /NE - Hr 4k

Fig.4 Analysis results of large and small arms based on SolidWorks simulation

)l /(N'm2)
31 659 668.000
29 021 362.000
26 383 058.000
23 744 752.000

21 106 446.000
18 468 140.000
15 829 835.000
13 191 530.000
10 553 224.000
7914 919.000
5276 613.500
2638 308.000
2.408

JBEA/(<107%)

12.88

frF/mm

381.3
l 349.5
317.7

- 286.0
254.2
2224
190.6
158.9
127.1
95.32
63.55
31.77
1x107°



- 196 - fu % TR

2018 4F 6 H

TR AZ B RN 7 b 5 3 1 TSR T O, L 4a;
MR BN J1 R 75.829 MPa, 4t i AY 28 1
40 N W}, AR E KN it/ R T, HH
TR K/NA—, i AN A, AR B0 B4
VF N 3 0 376 KT f5e K ) A T A B

INE MBS ABS, /NESR RS FREE R, Y
/IR — St ity T 57 #) 20 N[ R AR, ARSZ B EcR
N 1174 31.659 MPa U, A2 5 K 7 Ak [ % i
ULIE 4b, Ti/INVE BV 1R 50 MPa, 7K AZ e K
N S FEVF AR J13E 2 N o

5 ZEKIE

B4 R TR s S ) e L WL T
V5 M DL SObE R A T 1 4 TR 25 ma ML i 1Y)
SR, HMERTEHT 11,

SolidWorks simulation 1] LA it i S % 4> R 4 A
AR TR RSP, 7F SolidWorks simula-
tion A4 H A LA 4 FUE IR EN - i K von Mises
RS, ER¥LET S (Tresca ). Mohr-Coulomb L /7 L)
Bt K iy Jig Ayt

Xt F R R /NE £ von Mises v S HEN], &
W R K A JE A R Y Al G M, LA 5 45 R I
IR

3

“X a KB
X

gz b /M

K5 LR E
Fig.5 Safety factor analysis

SolidWorks simulation 3X {44 4= = 8o #r Kl g vh
e LA X, MR RAEL 4 X8, AN RR
7y R AN VS 1 N DA N 2 A7l o - O
DL 5,

6 4hiE

iz Jil SolidWorks simulation fJ4 FR G/ Mt ,
XF R /N E T A7 12 e e i 05 BB s AIUBRTERE Y
YA FAERRW], K NE SBT3k T2 41X
S g I U N T B U B VA P 3 I VR b R D
R /INVE NI EE SR B 2R, N s K15 K
N ARARIA), RS ORI R AR L e T AR,

S 30k

(1] R, sKEEbk, MO, 5. dgrg s Rl ik, 17
TE R 5 %56 0], BB BE, 2000, 20(4): 282—285.
XIE Guo-gan, ZHANG Hai-lin, LIN You-he, et al. The
Present Situation, Existing Problems and Development
of Mango Industry in Hainan[J]. Tropical Geography,
2000, 20(4): 282—285.

2]  REFH. RDPUACT SO B R o BT EOR B 5
[D]. AT BN FRHE R, 2016.
WU Chun-hua. Handling Manipulator and Its Strength
Char Acter Istics Analysis Technique Research[D].
Hangzhou: Hangzhou Dianzi University, 2016.

[31 BRAKY, #iEE, {EEE, 5. 5T SolidWorks
Simulation FY7™ fi BEITA BROCA T[], IHEHLECAR
5% JE, 2012, 22(9): 177—180.
CHEN Yong-dang, BAO Zhi-qiang, REN Hui-juan, et
al. Finite Element Analysis for Product Design Based
on SolidWorks Simulation[J]. Computer Technology
and Development, 2012, 22(9): 177—180.

[41 Bk, MEELE, T, 2T SolidWorks Simula-
tion 114 FRICAMHT 7712 [1]. CAD/CAM 5 i il A7 &
1k, 2011(9): 48—51.
CHEN Yong-dang, REN Hui-juan, WU Xin-zhu. Finite
Element Analysis Method Based on SolidWorks Simu-
lation[J]. Digital Manufacturing Industry, 2011(9):
48—S51.

[5]1  BEMS. Delta FFHEHUBL T AOHLIFRIE 5 NIZEHE & 20 BT
[D]. P62 P2 T.K2%, 2017.
CHEN Peng. Mechanism Characteristics and Rig-
id-flexible Coupling Analysis of Delta Parallel Manip-
ulator[D]. Xi'an: Xi'an University of Technology, 2017.

[6] EMLE. 2024 RS E AR B[] &8 iR,
2009(2): 43—48.
WANG Zhu-tang. Heat Treatment for 2024 Aluminum
Alloy[J]. Metal World, 2009(2): 43—48.

[71 ki, thigtk ABS ZALARIAY S & &N D). &
By W BRHOREE, 2017.
ZHANG Tao. Preparation and Application of Func-
tional Micro-cellular (Porous) Materials[D]. Qingdao:
Qingdao University of Science & Technology, 2017.

[8] Z=f#. Solidworks Simulation #{FFE = i & H ) R
A, BRI F AR =B 4z, 2012, 11(3): 84—87.

LI Jian. Application of Solidworks Simulation in



8398 A 11

Ao i PR 2 . T ) S SRR AR B A IR AU TR AR 2 RE o - 197 -

[10]

Product Development[J]. Journal of Wuhan Institute of
Technology, 2012, 11(3): 84—287.

fipcHp, EHHE, &EkSF. 3T Solidworks Simula-
tion FPRHLBR T A S PiA T # AT #1220 4 (] )il
BT 22 B2 (A ARRH 2R, 2011, 24(1): 109—112.
HE Qing-zhong, WANG Ming-chao, ZHAO Xian-dan.
Static Analysis for Holding Rod of Palletizing Robots
on Solidworks Simulation[J]. Journal of Sichuan Uni-
versity of Science & Engineering: Natural Science
Editton, 2011, 24(1): 109—112.

BI7 7. BAPEHERE R B 5 % 2 R (D). M
AU PR AE TR R, 2009.

YAN Fang-fang. Research on Discrepancy of Compo-
site Properties and the Safety Factor[D]. Nanjing:
Nanjing University of Aeronautics and Astronautics,
2009.

PN, BT, B, . B THEIE Mohr-
Coulomb i JUI 4 55t 98 14 74 g A6 78 K% HCHSC{EL S5 ).
A 1%, 2010, 31(7): 2051—2058.

JIA Shan-po, CHEN Wei-zhong, YANG Jian-ping, et
al. An Elastoplastic Constitutive Model Based on
Modified Mohr-coulomb Criterion and Its Numerical
Implementation[J]. Rock and Soil Mechanics, 2010,
31(7): 2051—2058.

A, BV, i, 5 B2 SRR mE &0
JEE S R A AT BROCAEE L[] 3 MR 2 R (T

[13]

[14]

[16]

h), 2007(2): 357—361.

CUI Xue-jun, CHENG Ping, ZHANG Hai-tao, et al.
Finite Element Simulation of a Test Model for Inter-
face Bonding Strength between Coating and sub-
strate[J]. Journal of Jilin University (Engineering and
Technology Edition, 2007(2): 357—361.

B/, AT . OB =09 IR AE IR SE D). AR
F12#, 2006, 23(4): 6—11.

HU Xiao-rong, YU Mao-hong. Research on Tri-
ple-shear Yield Criterion for Materials[J]. Engineering
Mechanics, 2006, 23(4): 6—11.

J7 . SolidWorks Simulation [&If# 1 FH#RE(—)[J].
CAD/CAM 5 il i\l A5 8.1k, 2009(7): 106—109.
FANG Xian-ming. SolidWorks Simulation Diagram
Application Tutorial(1)[J]. Digital Manufacturing In-
dustry, 2009(7): 106—109.

77 . SolidWorks Simulation [ 137 FH ZFE (Z)[J].
CAD/CAM 5 il il 175 B4k, 2009(8): 86—90.

FANG Xian-ming. SolidWorks Simulation Diagram
Application Tutorial(2)[J]. Digital Manufacturing In-
dustry, 2009(8): 86—90.

J7 . SolidWorks Simulation &l i 2 F2E (=)[T].
CAD/CAM L il 35\l 15 B4k, 2009(9): 88—92.

FANG Xian-ming. SolidWorks Simulation Diagram
Application Tutorial(3)[J]. Digital Manufacturing In-
dustry, 2009(9): 88—92.




<<
  /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


