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Design and Simulation of the Virtual Prototype on Bullet Package Line

Li Wei, Hu Xiang, Zhang Bo
(Center of Ammunition Charging, Automation Research Institute of China South Industries Group Corporation,
Mianyang 621000, China)

Abstract: For solving problems of combination production mode of handmade and machine in bullet packaging industry,
use virtual prototype technology to develop bullet automatic packaging line. Based on research thought of “one system,
multi types, and modules combination”, use Pro/E and ADAMS software to carry out research on virtual design and
simulation of bullet packaging line and realize accurate model design and related kinematic analysis of line. The application
of virtual prototyping technology on the bullet package can greatly improve design efficiency and reduce cost.

Keywords: bullet; package line; virtual prototype; simulation

0 351§

pae i 25 A L AR I8 B R A
AR AR BN . WA AR T B Ak
YusE T kA o 2 (i A7 A s LI BN T I
WA RO SE, FE AR AR R
(0 JE A6 O DRI S W Pk A e SRR g, HE B
2 A ) 6 2 BRI 2 A 7 A 1 55 T

o1 Tk Z G2t B B R BOR 1 304, R E R
SRS A 24 K HR 20 5 R T 0 S LA 2L S A A
X, ®&E. AREE, TAFIREKR, WK
BB TR N QIR AL, AN E A
SeBE KV AFAEROR ZE 1, T HOA 1 AL Bl A g
T35 AFFAHINBE A RN D3 A REIATTHE 5 1 it
K, NBURZE, BAEAG 2 4 A ™ 15 i il ™ 0%
Phif. NOE R WA AR BRI
AVEBOR WIS, 4 s e i B 3 A i e it
o LA AL 5 24 S 08 I B AR 1 A P R

RESAFERL B ARSRAE P W e vk T A e vh, #
IR 2 B AE B AN 2 B BeoR G — R g & A

WFsHHE: 2017-04-08; f&E HHEA: 2017-04-29

[¥) CAD Ml FEA £{AR) A —ifd, e ih AL B gt
S R AR Y, IR % S AE BN AT JE 1
A L OLHEAT 05 B A, TR R R AR e, dE
I = e v, fe s PR — R RR . 2B
KB RAENLE AR BT R T A H Bh e £k,
DA figE g 1 R AG 34000 2 4T Ml A7 A £ ) T,
1 EREN R EM R
1.1 ERHNSAEEEANRERARERF

EA AL RE Lk i e vk R b, A T B 4 s
EAUFENLI Bl ik, BEAGEE RGN,
Pro/E HAA5 AN 3 kil &R IisE, ADAMS &
LUTHEAT B ) 25 o e i i, — % BRI e &
Pk 7€ Pro/E W RiIiF) 3 4EREACBIR v DL
ADAMS M HHTIBEh M S i . B
K H Pro/E Fll ADAMS #K A X0) s 5L 4 2 & 1) 1 0 ¢
TR A FLREATWE ST, >k S IR 40 25 28 1) K iff A
BT R G128 3l 2 o0 #

SR FH R PLRE ML A o 1 A o A e 2 S AR 7 R
K1 TR

fEE@EN: & g(1981—), Y5, WHEA, TR, ANdgitg &k TE.



57 1

OSSR R AL BT R <49+

Lo E#k: 2 FHERR; 3 REARMMK: 4 ROk 5. FHEa ARk 6 PARERR: 7. AANKT
8. BFEMEIMT: 0. AHEHAMMT: 10, RAHEMT .
Bl RBEREZDEATRDSE

12 #HHERLEHHRRIT

A IR LRI “ — MR, SRS B
PG B AR S B .

CoRRIE T R KPR R
TEWifEm =2, DR ke T 20N
T EWF O BRI AR S R A Y il o
HURBC A5 P27 08 S8 IR 7 i R M L R

“CERT T AL 2 R BUAG BRI R E ER
FEREARNY GIEAE BRI S . A BAL, F
PSSO RT3 3 Al e LA I 5 2 i LA K
JUSFAR SR 28 1 7 K

R A R TR SE DL 1 AT e
PARERE DR, AR B, A AL “EH
AR “ HARR AR R M # )t he 25K .

A G AR 3 F D e e A AL % T 2R AT
e A EARA T WA ME 2, AL TR
XI5y 6 Kbt Beagmige. RepkImib . BRH 4k
FUREER s s I RN S0 PR A B B b Al A B 1 e A
Bt OBk AR BIRA B i), SRR EEA .

< <2

(ko A (6 2 DI D (gt A B)

(xmanaDmsts)

A

<>
(ﬁu’u T g%(,‘:@i)uk ;ﬁ)(}:(ék [® ¢p 47 t)(::l(’&‘ %-]‘#Ii)@QZGk [7 4% @

B2 #RERETIZRE

B A [P A B SR ) 4R g VA 1) )i 20 e A, 5 AL
BT PIUEUBON 4% 65 110 7 5o 46 6 70 28 5 )T v 5 56
T 3 i A R 1e) 2 R o A AL AL A B N T (94
B, HUBR TP AC SN BRI . v e B el ALA T
W R I 56, JF 20 v e A0 VA R i e 2k TR 536 10 7 2k
[ s R RS H R I BURR SR ) 2C4R 1R B, SR 38
H 2 b F AR e B S T B s B BRI A S IR
R P 2 8 8 4 R 7 S s R AE 2 5 TA A
Bk R s A I B A R A B R R RS ) 22 1
BRI T2 £ s 2R A AR R bl LA T W B 42k [ 1 80 o A7 ¢
AR, AFIENHAREIEL, ZPMT AshZEAN
FHET). BARME . AR S AHSITE . KA
e B R AT T AL e R .

1.3 #HEEEENEEERMBERLIEIT

1) BB

gt At Re gk H ). e 200
e fmin d5 i TAERUEE, K D8 ke BB v i b B
HAT TAERK, Wl 3 . dUfhiZe i T Bk
HAT R FRAh e I, B ST R 0 BT AE Sk 1) 2L 45
P, BRESAEIATER b, WTAESK A28 T4F, £k
BB — IR B Z AT 15 72 i I e 3 SO
NAGEL, o SR SR S 2 A i B4 A )

2) 180°FH 4L HLA4 o

180°HH# WAL Bl 5 71 A oAk v e b, il 4
IRo KL AP AT B AT B e 0] o 0 A
2 ) FH SR AT e A, N IE N 2 B 5 R 1) A7 A
B, RIWIRGLIEAT 180°He i), Iy {451 H.Bh 1.



©50 - 2 X b

W36

1. EMAER; 2. IWBEE; 3. LE&EHEMEK: 4. 2B EREK;
5.180°8# K F; 6.90° MHKEE,

B3 REHR

1 BRJE: 2. B4, 3. HORE, 4. RAEME: 5. BHAE.
4 180°FREE M4

3) P .

PUHBU I 5 P, KRS A5 52 W £
07 O 2 B T I, — PRI 15 Ao, 15
AN AL AE T EAT S A 9 8 R B U5 kAT 15 AT
ALK K IT RSG5, 2% 18 B 38 N AN R (R 5 by, v ) 55
T AL RET DL T AL 419K IT < 4 [l 42 )

1. $ME; 2. IWRA 4, 3. $@E; 4. F@4F; 5. AE;
6. F@FLE; 1. AERHE.

5 MsEHA

4) IR o

WIRHAS W E 6 Frok. MRS Lsh, 3h7)
KB EEBHL, 2 A& IS A S
RS, IXREREAE T 2 AN UG 4 AE [ E (L
57130 o e I 1 7 QYN oy B N Bt preg A Al
AR

1. BRAZJRJE; 2. sedkdh; 3. @4 4. h&; 5. 5,
6. TRt

6 RERHL

FEAAE SRR Z B URENL I Bk i R, T
FEOPIE N 2 T AR R, KRR TR
Bk, AR M SOER T A G —, XA g
PPN BE AR S A ke, BB H .
1.4 G REEMENAMERE

P2 B 22 TS A o R AN (R A 2 g AT
BAL LS RENC, UG Y AN [R] 3R, 3 W] AR T )
i SRR PR DI RE IR B, T If0 5 2, A2k 13
YRR

AR R SR L A AR R AT S AR, R
UERE S FEHUAT D) BEAE ALK — 20k, s> H e, KK
A6 L7 b (0 T R SR 300 B R

2 EMENMIE

S LA ) JRE 11 ) 2F 53 Kt R0 g R AR AR 1 v A 6
HEATHIFSY

WL AR ) RE sz 1 E (B 7) T AR B R
52 FT AR B A B2 AH N 3 A0 i 1R AR AR L, I T A
2 NSRRI Z B K. TR E—T
T 7R Z R e RAER 1, S— sz 8] 2 4~
FEAL IO 1o S35 DL LMl LLAS H e i) s
(1 e 1] 73 A AN 5 b TP s S I 4y, PRILZ )
O T340 o of 6 0 JA 1) &5 K BEAT AR AR B3 2 BT (1
8) W 4. PIIL%E B AE 80 mm, AR JEAE 17 mm
PR R N .



57 1

W
g
4

5 SRR R LB S B “ 51

E7 \IENEHE
3 i

EHFIH PTC AW ) PRO/E AR T Ao
AR I B RIRENURE Y, R AT TR . B
DA T JRE A0, o) Jig UM A LA A 3 ke 2 | 45 4 1
W R AR N AT B . TR REW, ¥
R AURE LA A WY AE A B A0 B A 7= ERmTAT I .

S % 30k
[1] 89, ok, ok FHAAE O 05 A 2 QFEA > K5

Analysis

i
¥E

B8 Lot

#[C]. 2012 F EH# R AL X &, 2012: 72-75.

[2] FBAHE, R K TR DEEAGGHARSE A 5
%[1]. £ I A3, 2015, 34(3): 18-21.

[3] BEMRAR, KA K, T, %A L4 A KI f ShLdL
K[I]. £ I A 31k, 2015, 34(4): 9-12.

[4] B34, FEE, Rk, F. KB RG M
1. &I A3k, 2015, 34(4): 92-93.

[5] R4k, B2, TRA, F. LAMBRETHGA
54X [J]. £ T g 31k, 2014, 33(10): 49-51

sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk s s s s s s s s s sk sk s sk s s s s s s s sk s s s sk s s s s s s s s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok ok ok ok ok ok ok ok

(E#% 34 50)

H 55 76 SR BTG I BRI 23 531K 35 5 S K
ik R KRR AL PR T, Rl RN R R
KER -, AT KL o He i 7 4L AR K
TTHAAE, e A ERT . 20 0 i K TN 3 56 &
Vg 585 A Ay, e U A R R R A R I K s
AT,

1 ML, 2. E3REAM; 3. BAURE Bt
4. BATRHBAM; 50 28T 6. B 10 KK,

5 RAERBECH

4 ZEip

SCBEERRNW]: %R T R SR e B it o
B ERRINE, R K ANRE — B, W 2 A
FEVFVEII N, $R e TR R 5 AR i R
s RN BMPRAESR R G, Fm L JeE,
HAT e ) o

SE -

[1] Z&4, ximt. KT &H4H#EM]. tx: LRELL
2 b pR AR 50-70.

[2] =83, £3E, koh. KT RHEELHLE T LK.
I g 3h1k, 2014, 33(2): 72-74.

[3] &, T d&, 254, FMS P85 g i & %k
R AR )], Al AR, 1999, 28(5): 163-164.

[4] &t g g, ARET, F. AE6EXKI R 3R
MB B4 A& 4[], X T A b1k, 2014, 33(12): 35-40.

[5] RER. Mt —1hkIL A %X [M]. L FR: L FHEIKX
% ik Ak, 1996: 24-35.

(6] Ek, ki, § 5, F. 2B OCEARBEHER TR
ARl BBEE A FIR, 2016(9): 11-15.

[7] ek, &5, S&F, F. BT RA LN
AE T 5 R[] K T 8 3h1k, 2016, 35(2): 82-85.




<<
  /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


