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Pedepat. ['nobanbHas KOMIbIOTEpHU3aNHs MIPEJONIPEISIINIA JOMUHUPYIOIIEE MOJI0KECHNE aHAIMTHYECKIX METOJO0B UCCIICAOBAHMS MEXa-
HHU3MOB. B pe3ynbTare 3TOr0 KHHETOCTATUYECKHUI aHaln3 MEXaHH3MOB C MOMOIBIO MAKETOB MPHUKJIAHBIX POTrPaMM SIBISIETCS BaXKHOM
YaCTbhIO HAYYHOI U NMPAaKTHUECKOH AEATEIbHOCTH MHXKEHEPOB M KOHCTPYKTOPOB. [l03TOMY ImporpamMmHas peanusanus MaTeMaTHYECKUX
MojIeliell KHHETOCTATHYECKOTO pacueTa MEXaHM3MOB MPEICTABISET pakTHueckuil narepec. Ha si3pike TurboPascal paspaGoransr komib-
I0TEPHbIE TPOLEAYPHI, BBIYUCIIAIONINE YCUIIHMS B KHHEMAaTHYECKUX napax B rpynnax Accypa (I'A) 1 ypaBHOBEIIMBAIOIIYIO CHITy Ha HAadallb-
HOM 3BeHe. [lepel mprMeHEHHEM COOTBETCTBYIOIIMX BBHIYMCIMTENBHBIX MPOLEAYp HEOOXOJMMO 3HATh BCE BHEIIHUE CHJIBI U MOMEHTBI,
nerictByromue Ha ['A, a Takke OnpelenuTh CUIIbl HHEPIIMH U MOMEHTHI CHJI uHepuru. CaM MpoLecc BRIYUCICHUN U TOCTPOSHUN MOJI0XKe-
HUH MEeXaHH3Ma MOXKHO MPECTABUTh CIICAYIOUMM 00pa3oM. OpraHu3yeTcst LUKII, B KOTOPOM BBIYHCIISICTCS MTOJIOKEHHE Ha4albHOTO 3 BeHa
MeXaHHU3Ma. 3aTeM BBIYHUCIISIOTCS MOJIOKCHHUS OCTaIbHBIX 3BEHHEB MEXaHN3Ma MyTeM OOpalleHUsI K COOTBETCTBYIOIMM MPOLEAypaM MO-
nynast DIADA no T'A. Ucnone3yst rpadudeckuil peskuM KOMIIBIOTEPa, BHIBOJUM Ha JUCIUICH MOJOKEHUE MeXaHH3Ma. BeraucisiemM CHITbI
WHEPLUUH U MOMEHTBI OT CHJI HHepiK. O0palasch K COOTBETCTBYIOIIUM MPOLEypaM MOIYJIsI, BHIYMCIISIEM BCE YCHIIMS B KHHEMATHYECKUX
napax U ypaBHOBEILIHMBAIOLIYIO CHJIy Ha HAUQJILHOM 3BeHe. B ka0l KuHEMaTHYeCKO# ape CTPOMM CUJIbI M UX HalpaBICHUs IPU HOMOIIN
npocTeimmX rpahUyecKUx Mpoueayp. BeanunuHbl STUX CHJI U UX HAIPABJICHUS BBIBOJSTCS B CHELHAILHOM OKHE C TEKCTOBBIM PeXHMOM. B
paboTe MPHUBOAATCS JIMCTUHIU TECTOBOM mporpammbl MyTest, sBistomeiics NpUMepoM HCIIOIb30BAHUS BHIYMCIUTEIBHBIX BO3MOXKHOCTEH
pa3paboTaHHOro MoayJisl. B kauecTBe MpOBEpKH BBIYUCICHHN POLEAYPAMU MOJYJISL B IIPOrpaMMe MPUBOIUTCS IPUMED BBIYHUCICHHS ypaB-
HOBEIIMBAroOMEeH criibl 1o Meroay JKykoBckoro (peryar JKyKOBCKOT0).
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Summary.Global computerization determined the dominant position of the analytical methods for the study of mechanisms. As a result,
kinetostatics analysis of mechanisms using software packages is an important part of scientific and practical activities of engineers and de-
signers. Therefore, software implementation of mathematical models kinetostatical calculating mechanisms is of practical interest. The math-
ematical model obtained in [1]. In the language of Turbo Pascal developed a computer procedure that calculates the forces in kinematic pairs
in groups Assur (GA) and a balancing force at the primary level. Before use appropriate computational procedures it is necessary to know all
external forces and moments acting on the GA and to determine the inertial forces and moments of inertia forces. The process of calculations
and constructions of the provisions of the mechanism can be summarized as follows. Organized cycle in which to calculate the position of an
initial link of the mechanism. Calculate the position of the remaining links of the mechanism by referring to relevant procedures module
DIADA in GA [2,3]. Using the graphics mode of the computer displaying on the display the position of the mechanism. The computed inertial
forces and moments of inertia forces. Turning to the corresponding procedures of the module, calculated all the forces in kinematic pairs and
the balancing force at the primary level. In each kinematic pair build forces and their direction with the help of simple graphical procedures.
The magnitude of these forces and their direction are displayed in a special window with text mode. This work contains listings of the test
programs MyTest, is an example of using computing capabilities of the developed module. As a check on the calculation procedures of module
in the program is reproduced an example of calculating the balancing forces according to the method of Zhukovsky (Zhukovsky lever).
Keywords:programm, mathematical model, kinetostatical calculation, groups of Assur
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BBenenune

I'mobanpHast KOMIBIOTEpU3ALNS TPEIOIIpe-
JeNuiia TOMUHUPYIOIee MOJI0KEeHUE aHAINTHYe-
CKHX METOMOB HCCIIeI0BaHms Mexanu3MoB [ 1-10].
B pesynbrate 3TOr0 KMHETOCTATHYECKUN aHaIIn3
MEXaHM3MOB C IIOMOIIBI0 TTAKETOB IPHUKIATHBIX
[porpamMM SIBJISICTCSl Ba)XKHOM YacThHO Hay4YHOU
U TIPaKTHYECKOH JeSITENbHOCTH HH)KEHEPOB M KOH-
cTpykTopoB. [loaTomy mporpamMMHas peanuzanus
MaTeMaTHYECKHX MOJeiell KHHETOCTaTUYECKOro
pacdera MEXaHW3MOB TIPE/ICTABISIET MPAKTHIECKHUIA
uHTEpec. B kauecTBe s3bIKa MPOrpaMMHPOBAHUS ObLIT
Be1Opan Typ6o [lackans dhupmsr Borland.

B paborte [1] momyuena maTemaTudeckas
MOJENb C NpOoLeaypaMH pacdeTra CHIIOBBIX
XapPaKTCPUCTHUK IMIIOCKUX PBIYAXKHBIX MCXaHNU3MOB,
MMEIONINX B CBOEM COCTaB€ KpPOME HayallbHOTO

0

3BeHa XOTS OBl OJIHY JIBYX NMOBOAKOBYIO TPYIIITY
Accypa. Pacuyerable cxeMbI TIOKa3aHBI Ha pUCYHKE 1.
Ha pucynke | mpunsaThl cnenyromme 000-
3HaueHus: F12 - cuia, aeficTByIoas Ha HadanbHOE
3BEHO OT rpymmsl Accypa; Fig — cuia, nercTByro-
asi Ha Ha4allbHOM 3BE€HO OT CTOiKH; F,), — ypaBHO-
BemmBaromas cuna; |1, lo, Is - nouaer nagansHoroO,
BTOPOTO U TPEThETO 3BEHBEB; Fin2, Min2,Fin3, Min3 —
CHJIa HHEPIM ¥ MOMEHT OT CHJI HHEPLUHU Ha BTO-
POM U TPEThEM 3BECHBSX, COOTBETCTBCHHO; Iz,
Ma,F3, M3 - BHemIHIE crita 1 MOMEHT, JeHCTBYIO-
[IMe HAa BTOPOM H TPETHEM 3BEHBSAX, COOTBET-
CTBEHHO; (1, (2,3 - YIJIbI HAKJIIOHA K OCH abciuce
HAYaNbHOTO, BTOPOTO M TPETHETO 3BEHBEB, COOT-
BETCTBEHHO; S2, S3, P2, P3 — LEHTPBI MACC U TOUKH
MIPUIOKEHUS CUJI COOTBETCTBYIOIUX 3BEHBEB.

f)

PI/ICYHOK 1. PacueTHbIEe CXEMBI JABYX NOBOJKOBBIX I'DYIIIT Accypa: a — IepBOro BUIA, b - BTOpPOro BuJa, C — TPETHEro
Buaa, d- YETBEPTOIr'O BUJIA, € — IISITOr0 BU/IA, f- BeAyLIeC 3BECHO

Figure 1. Settlement schemes of two flood groups of Assur: a — first look; b — second look; ¢ — third look; d — fourth look;

e — fifth look; f — leading link

[lo pesymbratam paboter [1] pa3zpaboTaHbI
KOMIIBIOTEPHBIC TIPOIICAYPHI, BRIYHCIISIONTNE YCHITHS
B KHHEMaTHYECKHUX MTapax B rpymax Accypa v ypas-
HOBEUIMBAIOLIYIO CHJTy Ha Ha4aJbHOM 3BeHe. [lepen
MIPUMEHEHUEM COOTBETCTBYIOIIMX BRIYUCIUTEIbHBIX
mporeayp HeoOXOTUMO 3HATh BCE BHEIIHWE CHIIBI
Y MOMEHTBI, JEUCTBYIOIME HaTpymmy Accypa,
a TaKkKe OMNPEACIUTh CHIbl HHEPUUM KU MOMEHTHI
cui uHepuy. JlJis uX onpeneneHus, pekae BCero,
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HEOOXOAMMO  BOCIIOJB30BATBHCS  MPOTPaMMHBIM
monymem DIADA [2,3], BKOTOpOM HaxOmATCS
MPOLIEAYPHl,  BBIUHUCISIONINE  KUHEMaTHYECKHE
XapaKTepUCTUKH Tpymn Accypa. Onpenenus TakuM
00pa3oM YyCKOpeHHs IIEHTPOB MacC 3BEHHEB
Y YTJIOBBIE YCKOPEHHS 3BEHBEB, MOXKXHO TOJIYYHUThH
WHPOPMALIMIO O BETMUMHAX W HANPABICHUAX CHII
WHEPLIMU 1 MOMEHTOB CHJI HHEPLIUH.
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Cam mponecc BBIYHCICHUN U MOCTPOCHUM
MOJIOKEHWH MEXaHW3Ma MOXKHO TMPEICTaBUTh
crnenyromuM  obpazoMm. OpraHusyeTrcss UK,
B KOTOPOM BBIYHCIISIETCS TIOJIOXKEHHE HAYaIbHOTO
3BEHAa MEXaHU3Ma. 3aTe€M BBIUMCIISIFOTCS MOJO0XKe-
HUS OCTaNbHBIX 3BEHBbEB MEXaHU3Ma ITyTeM o0pa-
IIEHHUSI K COOTBETCTBYIOIINM IPOIEAYPAM MOMYIIS
DIADA mo rpynmam Accypa [2, 3]. Ucmons3ys
rpadguyecKkuii peXUM KOMITBIOTEpPA, BBIBOINM
Ha JNCIUIEN MoJoXKeHHe MexaHu3zMa. Beramcisem
CWJIbl HWHEPUUM U MOMEHTHI OT CHJI HMHEPIUH.
OObpamascb K COOTBETCTBYIOIIMM IPOIEAypaM
momyms KNTST, BelumcnsieMm Bce YCHIHA
B KHHEMAaTHYECKNX Tapax W yPaBHOBEIINBAIO-
IIyI0 CWJy Ha HayallbHOM 3B€HE. B kaxzaoil
KMHEMaTHYeCKOW TMape CTPOUM CHJIbI U UX
HalpaBjieHUs TpPH  TOMOIIA  MPOCTEHITNX
rpadudeckux mpouenyp. BeawdwHBI 3TUX CHI
Y WX HaIpaBJICHHUs BBIBOAATCS B CIIEIUAIHLHOM
OKHE C TEKCTOBBIM pEXHMOM. B pabore mpuBo-
narcst guctuHrn monyist KNTST wu TecroBoit
nporpammbl  MyTest, sBistomencss nTpuMepoM
WCTIONTb30BaHUS BBIYMCIUTENBGHBIX BO3MOXKHOCTEH
paspaborannoro moxyns KNTST.

B kauecTBe pOBEPKHU BBIYHUCIICHUI IIPOLIETY-
paMu MOAYJIS B IpOrpaMMe NPUBOJUTCS IIPUMED BbI-
YHCJIEHHUs YpPaBHOBEUIMBAIOIIEH CHIIBI 10 METOLY
Kykosckoro (peraar JKykoBckoro). Ha pucynke 2
TMIPE/ICTaBIIEeH MpUMep padoThI mporpammbl My Test.

Yron nosopoTa kpusowmna = 54 rpaa

BbIX0A W3 Nporpammbl — Esc

MDparMeHT TUCTHHTA IPOTPAMMBI TIPHMEpPa PacdeTa
MexaHm3Mal

ProgramMyTest;

{Cunosolt pacueT MexaHMU3Ma }

Uses Crt, Graph, Diada, GDiada, Kntst,
F GrText;

Label

Start;

writeln('Fin5=', Fin5:12:6, 'Yron
=':11>alfafin5*180/pi:5:2);

SetWindow (41,26,80,28,2, 'Cuna
conpotuBJyeHua', true, false, false);
Writeln('Fec=', Fc:12:06);

ch: = readkey;

if ch = #27 then exit;

if i # n then ClearDevice;

if £i3 < fi3min then begin fi3min:

fi3; ifi3min: = i end;

if fi3 > fi3max then begin fi3max: =
fi3; ifi3max: = i end;

end;

if readkey = #27 then exit else goto
start;

GraphWriteOff;

FreeMem (p, FileSize(f));

CloseGraph;

writeln('fi3min=", £fi3min*180/pi:10:6,
ifi3min= ', ifi3min);
writeln('fi3max="', fi3max*180/pi:10:6,"
ifi3max= ' ifi3max);

readkey;

End. {Main}

if ch = #27 then exit else goto start;
End.

PacyeTHble faHHble

F50= 98.56@347 yron= 270.00
Hx5= 0.00000

F45= 1159.606853 yron= 342.75
F43= 1231.704974 yron= 159.17
F3@0= 970.691007 yron= 153.98
F32= 400.430211 yron= 159.21
Hx3= 2.00000

F21= 400.430211 yron= 159.21
F10= 284204048 yron= 204.00
Fyp=  282.005825 yron= 114.00

Fypl=  282.005825 Pbiyar XyKoBCcKoro

Cunbl MHEPUUM M MOMEHTDI

Fin3= 96.967168 yron= 10.18
MOMEHT OT Cun uHepyun= -16.629837

Find=  43.945234 Yron= 522
MOMEHT OT Cun uHepymmu= - @ 201592

Fin5= 107.945234 yron= 360.00

Cuna conpoTuBneHus

Fc= 1000. 00000

Pucynok 2. Ilpumep pabotsl nporpammbl MyTest
Figure 2. Example of work of the program MyTest

TTomHbIit TeKCT HpOrpaMMBI PUBEIEH Ha CAITE SKypHAIA B pasziesie
JTIOTIOJTHUTENbHBIE MaTepraist crarbi URL: Wwww.vestnik-vsuet.ru

Jnst cBsizu ¢ pepakmueit: post@vestnik-vsuet.ru
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Hcrnonk3oBanne OMOMMOTEYHBIX TIPOIICAYP MO-
nynst KNTST, mo3BosieT CpaBHUTEBLHO TPOCTO Opra-
HHU30BATh UMHTAIIMIO JIBIDKCHHST MEXaHU3Ma, PACCUH-
TaTh PeaKlMy B KHHEMATHYECKHUX Tapax, BBIYHCIUTH
YPaBHOBEIIMBAOIIYIO CUITY W MOCTPOUThH IUIAH CHIT
B KKIIOM TTOJIOKEHHN MeXaH3Ma. Ecim HeoOxommo
3HAUCHHUSI CHJIOBBIX XapaKTEPUCTUK MOXKHO BBIBECTH
Ha quctuiei. Takoi moxxoxa obecnieunBaet 3¢ QeKTHB-
HOCTb TIPH TIPOBEJICHAN KUHETOCTATUYECKOTO pacyuera
MEXaHH3Ma Ha OCHOBE TEXHIYECKOTO 3a/[aHNSL.
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3akiIoueHne

[TomygenHoe mporpaMMHOe oOecIieueHne
MOJKET OBITh HUCIIOIB30BAHO IS HOATOTOBKY OaKa-
naBpoB 1o Hampasienusm 15.03.02 «Texunonoru-
Yyeckre ManmHbl ¥ obopynoBanue» u 15.03.03
«[IpukmagHas MexaHWKa» TIPH U3YYECHHU JWCIIH-
winH: «Teopus MalMH 1 MeXaHU3MOBY, «Teopust
MEXaHU3MOB ¥ OCHOBBI POOOTOTEXHHKH», «BBbI-
YHUCIUTETbHAS MEXaHUKay.
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