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OBIIUE CBEJAEHUA

OxHUM U3 TJaBHBIX OTAOB B MPOCKTHPOBAHHWU COBPEMCHHBIX
JABC  saBnsercss  KHUHEMATHYCCKUNM WM JUHAMHYCCKUH  AHAIH3
MEXaHHYECKOH CHCTEMBbI, HCIONB3YIOUIMHA JAHHBIC, IONYUCHHBIC B
TEIUIOBOM pPacyueTe U CYLIECTBEHHO YTOUHSIOIMN M JOMOIHSAIOIIMNI
MpCABAPUTCIbHBIC MaTeMaTHdeckne Mogenu jsurarens.  OxHako
koHcTpykTopa JABC mpexae Bcero MHTEPECYHOT HATrPY3KH, KOTOPBIC
OyayT AcHCTBOBaTh B co3jaBacMoM MexanusMe. [loaTomy He cnydaiiHO
B KJaccHueckux Metoaukax pacuera JBC kuHeMaTHKO-IHHAMIYECKHAN
AHAJIN3 3aHUMAET 0c000E MECTO.

[TpumensemMpie 10 Hauajda pPasBUTHS ABTOMATH3HPOBAHHOTO
MPOCKTUPOBAHMS METOB! PACUETa OCHOBBIBAIOTCS OONBIICH YacThIO HA
SMIOUPHYCCKUX ~ 3aBUCHMOCTAX, KOTOPHIE MOIYT  JaTh  JIMIIb
MPHOIN3UTCIBHBIC PE3VIBTATHI. Hcroneays pasHoOOpasHEIe
PCKOMEHJAMN M CTATUCTUYCCKUE MJAHHBIC, BO3MOXKHO VBEIHYHTb
TOYHOCTh BBIUHCICHUH, OJHAKO HCIIOIb3yeMas pacueTHas MOJEIb BCe-
TAKd HE CMOXKET OTpasuTh AnHamuku peansHoro JABC. Jto cBsazano
TAKKEC € MHOTOYHCICHHBIMH  JONYIUCHUSAMH, NPHHATBIMA B
KIACCHYCCKOM AWHAMU4eckoM pacuere. IlosTomy moaoOHeIH aHanm3
MOJKET JaTh PE3yJIbTaThl, CHIBHO OTIMYAIOIIHECS OT PEATbHOCTH, HTO
MPHUBEAET K MPoOIeMaM ¢ U3ACIUEM KaK Ha CTAIUU JOBOJKH, TaK U MPH
IKCILTYaTaINH.

Ha ceromusamamnii MOMEHT OHOM 13 HauOOIEE MEPCIIEKTUBHBIX
aJbTCPHATHB JAHHOMY METOAY SBISCTCS HCCICAOBAHUC KHHEMATHKH U
JUHAMUKHA (2 Taioke, KOHCTPYKUHH) B CpPEAC CHCHUATBHBIX
HWH)KCHEPHBIX MAKeTOB, TakuxX kak ADAMS.

ADAMS (Automatic Dynamic Analysis of Mechanical
Systems) - mporpaMMHBIE KOMIUICKC JJIS KHHEMATHUCCKOrO U
JUHAMHYCCKOTO aHANN3a MCEXaHW3MOB W MallHWH, pa3paboTaHHbIH
kommanuei MSC . Software, sIBASIOIICHCS OAHUM H3 BEAYIIUX B MUPE
pazpaboTIYHUKOB MOAOOHOIO MPOrPAMMHOr0 OOCCIICUCHUSI.
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MSC.ADAMS - [mHPOKO HCIONB3YEMOE MPOrpPaMMHOE
CPEACTBO A1 BHUPTYAIBHOTO MOJACTHPOBAHUS CIOKHBIX MAIIHH H
MexXaHU3MOB. [IporpaMMHBIN KOMIUICKC 3aMEHSET AOPOTOCTOALIME U
JUITNTCTIBHBIC HATYPHBIC OKCIOEPUMCEHTHL OBICTPHIM M MOJPOOHBEIM
KOMITBIOTCPHBIM ~ MOJCJUPOBAHHMEM, OOCCIICUNBas MPOMBINIICHHBIM
MPCATPHUITUSM 3KOHOMHIO 3HAYUTCIBHBIX CPEICTB M BHIXOJ HA PHIHOK C
BCECTOPOHHE OnTUMHU3UpOoBaHHbIMU u3AcausMu. C momornpio ADAMS
OBICTPO CO3IAETCS MONMHOCTHIO MAPAMETPH3UPOBAHHAS MOACTb H3ACIIHUA:
OHA  CTPOMTCA  HEMOCPEACTBCHHO B HPEANPOLIECCOPE WU
uMnoptupyercs u3 Hambonee nomyaspHex CAD-cuctem (Hampumep,
SolidWorks, KOMITAC u ap.). 3agaB CBsI3u KOMIIOHCHTOB MOJCITH,
MPUIOKUB ~HATPY3KH, OIMPCACIMB MAPAMETPEl  KUHEMATHYCCKOTO
BO3ACHCTBHS M 3aIlyCTUB PACUYET, MOXKHO JIETKO U OBICTPO MOIYYHTH
JAaHHBIC, TMOTHOCTBIO WACHTHYHEIC PE3YJIbTaTaM HATYPHBIX HCIBITAHHHA
CHUCTEMBI.

BeIXOAHBIMH ~JAHHBIMH ~ pacueTa SBISIOTCS  KOOPIWUHATEHL,
CKOPOCTH, YCKOPCHHMS W VCHIHS And MoOOH TOYKH MEXaHH3MA.
[Iporpamma cmocoOHa TakKe VUHUTBHIBATH VYIPYTOCTh KOHCTPYKLHHU,
onarogapss umnopty KI-moxencii uz ANSYS, NASTRAN wu T.o.
MAKCTOB.

Takum oOpasom, mpu wucnonb3oBaHuu mnaxketa ADAMS
CBEACHHUS O XapaKTCPUCTUKAX paboTel OyAYIIEro HM3ACTH, MOTYICHHC
KOTOpEIX TpeboBano Obl UINTCIBHOTO BPEMCHH W OTPOMHBIX
MaTECPHUATBHBIX 3aTPaT, BEIYUCISIOTCS B TCUCHHE HECKOIBKHIX YacOB.

HanHoe mocoOHe TOCBALICHO HW3YUCHHIO MPOrPaMMHOIO
komiuieckca MSC.ADAMS u mocTpoeHO B OCHOBHOM Ha NpHMEPE
yopoineHueix Mmogened JIBC u ux yanos. Ilpexmomaraercs Taxske
HATHYHE Y CTYACHTOB OOMMX  TCOPCTHYESCKHX 3HAHWH  TIO
uccneayemomy mpeamery. Madopmanumro o padore ¢ naketom ADAMS
MOKHO TOnyunTh B [4]. PexoMeHayeTcs WMETh €€ IPH BBIIIOJHCHUH

JAHHOM PabOTHI.



JlaGopaTtopuasi padora Nel
CO3JJAHUE VITPOILIEHHOM MOJIEJTA
TJIOCKOITAPAJUIEJIBHOT'O MEXAHU3MA

Kparkoe coaep:xanue padoTbi

Hannass  maboparophas pabora  OpPOXOAUT B CPEAC
MSC.ADAMS/View. B pamkax 3agaHus BaM MPEANAractcsi cO3AaTh
IUTOCKOTIAPAJICTTBHYI)  MEXAaHHYCCKYI0 CHCTEMY, TIOKA3aHHYKO Ha
pucyuake 1. [lns yaoGcTBa oOmpeaenieHus, a TaKkKe BCICACTBUC HX
AHAJOTHYIHOTO (byHKLII/IOHaJ'IbHOI‘O HAaSHA4YCHUA, I HMCHOBAHUSI
OONMBIIMHCTBA JJICMCHTOB W  VY370B [JAHHOIO MCXaHHM3Ma Obljia
HUCMOJIb30BaHA TCPMUHOJOIUA, MNPUHATAA B AUCLHHUILTAHAX ((TCOpI/II/I
MCXaHU3MOB U MalluH» U ((KOHCprKLII/II/I ,Z[BI/II‘aTCJ'ICI\/'I BHYTPCHHCTO
CTOpaHUs».

OCHOBHBI¢ 331a4H:

- O3HAKOMJICHHUE CTYICHTOB ¢ UHTSPECHCOM MaKeTa,

- PacCMOTPCHHE MOPSAKA MOCTPOCHHUS MOJACIH M MPOBSACHHUS BCEX
JTAMOB pacuera OT BBOJAA HCXOAHBIX [JAHHBIX [0 MOJYUCHHS
PE3yaBTATOB;

- ICMOHCTpaIus 6a30BOH HANMPABICHHOCTH MAKETA.

Iopsaok mpoBeACHUST PAOOTHI:

1 Co3zmaHue AOCTATOYHO MPOCTOH ILIOCKOMAPAJICIBHON MOACIH C
OJHOH CTEMEHBI0 cBOOOARI (0 Accypy), TOJOOHO paccMaTpUBACMOU B
quctumnHe «Teopust MCXaHU3MOB M MAIIHMHY, BKITIOUAIOIIUHA B ceOsl:

a) kpusortut (AD);

0) mwaryH (AE);

B) kynucy (F-KLM);

r) napamutenorpamusiii Mmexanusm (ABCD);

1) 3BEHO 00jI€C CA0KHOU (DOPMBI, TONYICHHOS 0C3 MPUMEHEHUS OyIIe-
BbIX onepauuii (nopmau E u H).

2 Ipunoxenue TpeOyeMbIX HArPY30K K BXOZHOMY 3BeHY (AD).
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3 IlpocMmoTp rpadKoB NEpPEMEIICHUH, CKOPOCTEH U YCKOPEHUH Tpeby-
emoro (BeixogHOoro) 3BeHa Mexanuzma (E u P).
4 TIpocMOTp | 3ammich aHUMAITUH PAOOTHl MEXAHHICCKON CHCTEMBI.

Hcxoanbie ganHbie

Bemmaima 3HaveHne PazmepHocTh

Pamuyc rmaBHOrO mopims 50 MM
BerIcoTa rmaBHOro IOpImHs 80 MM
JlmuHa miatyHa 200 MM
JIHa CTOPOHBI TPEYrONIbHUKA 100 .
(KL=ML=MK)

IlupuHa u BBICOTA CTEPKHEN 10 MM
Jlmuna xpusonmiia (AD=BC) 80 MM
Jlmuna croponsl AB (AB=CD) 160 MM
JmHa 3Bena AH 200 MM
Pamuyc nopimHst Kymuchet 10 MM
BerIcoTa mopiimHs Kyauche 20 MM
?Izm{a HAITPaBJIIOIIEH KYIIHCHI 400 -
Jlmuna otpeska ZK 100 MM
fﬁfln{a HEPacTSHYTOH IPYKUHBI 100 .
Tommmna Tpeyroapauka KLM 10 MM

AJITOPHTM MOCTPOEHHSI MOJAEJIH

1 BuiopaTte ums mogesiu

Mopgene aydime BCErO HA3BaTh KAKOW-THOO TEKCTOBOM
KOM6HHaHHCI>i U3 BOCBbMH JIATHHCKHX CHUMBOJIOB. CI/IMBOJ'ILI KUPUJLTULBI
U npobeTbl IporpaMma He BOCIPHHUMACT!
st 5TOr0 BHIMOTHUTE CICAVIOMNC AEHCTBHS:

a) Beibepute B okne nyHKT New model ™,
6) B mone Working Directory ykaxxute nmyTh K BaIICH MAIKe, KOTOPHIN

HC TOJIKCH COACPKATh KUPUITMYCCKUX CUMBOJIOB,



1 - TapaJuIeIIorpaMMHBIA
MEXaHHU3M,

2 — IJIaBHBII HOPIIIEHD,

3 — miaryH,

4 — KPUBOIIIHIL,

5 — IIOPITICHB KYJIUCHL,

6 — HaIIPaBIISIOIIAS KYIHCHL,

7 -1py3;

8 — IpyKuHa;

9 — orpaHUYUTEIND

Puc. 1 - Cxema MexaHm3Ma ¢ 0003HAUCHHUEM BCITOMOTaTEIBLHBIX TOUCK

B) B mone Model name Bruiunte Ha3BaHUE CO3AaBACMOU MOACIH.
r) Haxxmure OK.

B Bepcun ADAMS 2010 u Bblme Hapsaay ¢ KIACCHYCCKUM
MNPHCYTCTBYET «JICHTOYHBIID) uHTepderic, AHAJIOTUYIHBIN
ucnoaszyemomy B nakere MS.Office 2007 u Bhilne, YyCTAHOBICHHBIH 11O
ymomyanupo. [laHHOE Meromuueckoe mOcoOHE OPHUECHTHPYETCS Ha
knaccuueckuil uHTepdeiic. UToOrl mepeIIOUUTECS K KIACCHICCKOMY
BHIOY B MCHIO Setfings BeIOcpute nyvHKT Inferface Style n 3atem
noanyHkT Classic.



2 Co3aanue miaTyHa
HaHHasg Monenp fBISCTCS VIPOLICHHOW, IMO3TOMY CIOXKHBIC

3JEMEHTHI OYAYT OTOOPaXKAThCA CTCPKHAMHU Link.
a) N3 3aganus Bo3pMHTE mapaMeTpel reoMeTpuu matyHa (3), oM.
pUCYHOK 1.
6) Iloctpoiite CcTEepkeHb € 3aJaHHBIMH Pa3MEPaMHd B LCHTPAIBHOU
cucteme koopaunat (LICK).

|| Hua storo Beiaenute Rigid Body: Link B meHio

% || Main Toolbox, mokazaHHOr0 Ha PUCYHKE CIICBA.
S E v M
B mmxkneit vactu menro Main Toolbox mostBaTcst
ey
{-\, o MOfAS  PCAAKTHPOBAHHUS  JAHHOTO  DJIEMCHTA.

Craeayer 3aMeTUTh, YTO BTO CIPABCATHBO U IS

BCEX OCTAITBHBIX JJICMCHTOB.

B momsx Length (amuua), Width (mumpuna) u

Tin Depth (rnyOuHa WA BBICOTA) BBCOUTE CBOU
CAHTHMETPAX wu 1noctaBbTe

3HAQYCHUA B
I Mews Part vl
TaJI04YKH, KaK Ha pI/IcyHKC.

¥ Length
IMlenkHnuTe nEBYIO KHONKY MBIIMM B IICHTPE

|[ED.Dcm] o
skpana (uentpe LICK) w  opueHTtupyiite

-

e Width MOSBUBIIYIOCS ACTATb 1O BepTUKaA M. [locie uero
1.0cm,

|[ : MICTKHUTE MBIIIBIO CIIE Pas.

I Depth CreayeT 3aMETHTD, YTO OCHU CUCTEMbI KOOPAH-

I“-DC“‘] HAT B HIDJKHCM JICBOM VIJIY 3KpaHa YKa3bIBaCT

JUINb HATPABACHUE OCCH, B TO BPEMS KaK OCH
LCK sBasrorcss OSnbIMH  JTHHHSMH, MEPECEKa-

FOIIIUMUCA B LICHTPE 3KPaHA.
Render | lcons |




ADAMS/View Ha3bIBaCT HOBBIC 3JICMCHTHI Parf n, TA¢ N — HOMEP
3JEMEHTA.

Takue  Ha3BaHHST  OYCHb  HCYAOOHBI,  TOATOMY  CICAYET
MCPESUMEHOBBIBATE UX B 00jice ocMbicacHHbIC. i 3TOrO mICIKHUTE HA
3JCMEHTE MPaBOW KHOMKOW MbIu. OTKPOSTCS KOHTCKCTHOC MCHIO. B
MEHIO BBIOCpUTE MYHKT Rename. 3amenure Part n Ha UM, HAIPUMED,
Shatun. Amnamorudnbpic mEepeMMEHOBaHHUS craeayer aeiaare qis BCEX
Jeranei!

3 IlepemerneHne maTyHa BBepX HA JJIHHY KPHBOLIHIA

x|
Rotate Translale Relocate the [Tl - | "=

| Retsivetothe 7| model 7|

e Ny o = e
ey &g o] o]

‘Z_"SD'D Z"‘IDD Load | Ok | Apply | Cloze |

Puc. 2 — Ilanens niepeMerieHus: 0OObEKTOB
a) Bergenurs Shatun.
6) Yepes meHto Edit BeiOpath noanyHKT Move... CM. pHCYHOK 2.
B) Jlanee ucnons3oBate koMaHay 1 ransiate. B mudposoM nose BBeauTe
JUITMHY KPHBOILINIIA W IIEIKHUTE MO 3HAYKY C HYKHOH ocbio. Ecrmu BEI
BCE JENAU NPaBHIBHO, TO 3TO OCh Y.
r) Haxxmure OK.

4 Co3paHue KPpUBOLIHIA
HUcrone3ys omepanyu, ONMCAaHHBIE B IIVHKTE 2, cO3JaiiTe
kpusowun (4). [lepenmenyiite nerans (Hanpumep, B Krivosh).
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5 Co3naHue riiaBHOro NOPLIHSA

1 Geometric Modeling x|| a) Orkpoiite ™enro Geometric

Canstuction Modeling. [Ins 3TOro INCIKHUTES

g r MPAaBOH KHOMNKOW MBIIIH HA KHOIKY
o A DM

Solids Rigid Body _I:’ B otkpeiBmemcs
: | CIIHCKE IIEIKHUATE HA 3HAUOK %l

0 @ !’ OTkpoeTcs MCHIO Geometric
Modeling. pyrue MeHo (Hanpumep,

Booleans .
MeHIO Joints) OTKPBIBAKOTCS aHAIO-

ol A~
B @ 8

' THYHBIM 00Pa3oM.

N 6) BouiGepure B Mmenro Geometric
Modeling 3Hadok wmauHApPa (CM.

PHUCYHOK CJICBA) U 33JaHTe HEOOXOU-

Mele paouyc u  Onuny. Cozmaite
h| ©| &l Ql mopuieib B LICK. HazoBure aerais

(nammpumep, Main_Piston).

Featurez

@

Geometny: Cylinder

I Mew Part j
¥ Length |[2.Elcm]
v Fadius I['I.Eh:m]
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