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AHIMAIIISI KPUBOHIUITHO - MIOB3YHHOI'O MEXAHI3MY IIPECA
B IAKETI MATHCAD
IrmaTumua M. 1., Kuii 1. O.

ANIMATION OF CRANK-SLIDING MECHANISM OF PRESS
IN MATHCAD SYSTEM
Ihnatyshyn Mykola, Kyi lvan

YV oamiti pobomi euxnaderHo nob6yoosy amimayiHoi mooeni Kpu8ouUnHo-no83yHHO20
mexanismy 6 naxemi Mathcad 2001 Professional. 3 mouxu 30py memoouxu GuKIadauHs meopii
Mexauizmie I mawun doyinbHo suxopucmamu came MathCad, ockinbku yeit nakem nepedbauae
mpaucghopmayito MamemamudHoi MoOeni Mexanizmy y 8i3yaibHy Mooeb.

Knrouosi crosa: kpusowunno-nossynnuti mexanizm, animayis, mathcad.

The experience of teaching the theory of mechanisms and machines, in particular, shows
that one of the main problems in solving the problems of mechanics is the lack of development of
students’ imagination. The process of describing the mechanical system involves predicting the
directions of possible movements of the system and, on this basis, further choosing a method for its
description.

Imagination in the simplest sense of the word is the process of drawing images from
memory. In a productive sense, imagination refers to the process of re-structuring memory images
from past experience and pre-formed images into new designs. That is, imagination is seen as
creative and constructive thinking.

The animation of complex mechanical systems with repetitive motions in itself represents
an interest in terms of animation of the imagination, its training, as a means of solving the
contradiction between the expected movement and the motion of the system on the screen.
Interactive elements that allow changing the parameters of the system and, thus, the nature of the
movement, serve as an additional catalyst for the work of the imagination.

An essential place in the teaching of fundamental and technical disciplines is visualization
of educational material.

Modern computer software systems provide great opportunities for visualizing educational
material and intensifying the teaching process in classes.

Libraries Compass, Autocad, SolidWorks allow simulating the movements of parts of the
product in the process of real work.

The use of computer packages: MatLab, Maple, Mathematica, MathCad leads to the need
for fundamental changes in the method of conducting practical classes and the content of the
lecture material.

The mathematical model of the crank-sliding mechanism consists of equations that
describe the position of the points and parts of the investigated lever mechanism from the angle
determining the position of the input link - the crank.

In this paper, the construction of an animation model of the crank-sliding mechanism in
the package Mathcad 2001 Professional has been presented. From the point of view of the
technique of teaching the theory of mechanisms and machines it is expedient to use MathCad, since
this package involves the transformation of the mathematical model of the mechanism into a visual
model.
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Komn'torepHe MOJENmOBaHHS 3aCTOCOBYETHCS B PI3HUX Tally3siX: MareMaTHka, (i3uka,
010JI0Tis, €KOJIOTisA, ACTPOHOMis Ta IHII, 1 BOHO € OJHHUM 13 HAWOUIBII YCHINIHUX METOJIB
JOCII/DKEHHS CKJIAJJHUX CUCTEM.

VY Ham yac ojepyKajil IIMPOKE 3aCTOCYBAaHHS TakKi MOTYXHI HMaKkeTH MaTeMaTHYHOTO
MOJIC/TIOBAHHS, SKi HE BUMAaralTh CICHIaIbHUX 3HaHb B mIporpamyBanHi, e Maple, MatLab,
Mathcad, SolidWorks tomro [1, 2]. Tlosnermyroun po3B’s3aHHs CKIAJHUX MaTeMaTHYHHX 3ajad,
Taki CHCTEMH JO3BOJIIIOTH 3HATH ICHXOJOTIYHUI Oap’ep mpH BUBYEHI MEXaHIKHA, MAaTEMaTHKH,
OTIOpY MaTepiaiiB, Teopii MEXaHi3MIB 1 MAalllMH, a TAaKOXX POOJIATH LEH mporec OUThIN IIKaBUM i
MPOCTUM, 3HAYHO MIABUIIYIOTh €(QEKTUBHICTh Mpall pi3HUX crenianicTiB. [pamoTHe iX
BUKOPHUCTAHHS Y HaBYAJIbHOMY IpOILIEC] JO3BOJIA€ MIABUIIUTH PIBEHb MAaTEMaTHYHOI Ta TEXHIUHO1
ocsitH [3,5].

Ponp Ta BaKIMBICTh CydacHUX KOMIT FOTEPHO-1H(QOPMAIIMHUX TEXHOJIOT1H ChOTOAHI BaXKKO
nepeoIliHUTH. Oco6IMBOT 3HAYMMOCTI Ha0yBa€e HasBHICTH (haxiBIlIB B JaHIW raiy3i Ha Cy4acHOMY
punky mnpani. Ilorpeba B AaHMX chemiaigicTax 3pocTae HEHMMOBIpHUMH KpOKaMH, iX HecTada
BITUYBa€ThCs B)Ke cborogHi. Tomy, y crmemiaji3oBaHMX Ta HE CIELIaTi30BaHUX HaBYaJIbHHUX
3aKiafgax (mpodeciiiHi MKOMM Ta BUILI HAaBYAJIbHI 3aKJIai) NPUAUISIOTh 3HAUHY yBary BUBUEHHIO
CyJaCHMX IH)KEHEPHHX CHCTEeM, sIKi 0a3yloThCsi Ha KOMIT IOTEPHOMY MOJIEIIOBaHHI, 30Kpema
TpaHcpopMalii MaTeMaTUIHUX GOPMYII, IO ONMUCYIOTh 00’ €KT B aHIMAIIIIO.

Mertoro maHoi poOOTH € aHIMallisl BaXXUIbHOTO MEXaHI3My MEXaHIYHOTo Mpecy LUIIXOM
3aCTOCyBaHHS BEKTOpHOI anreOpu Ta makety Mathcad 2001 Professional.

O06’eKTOM NOCHTIDKEHHS € KPUBOIIMITHO-TIOB3YHHH MEXaHI3M Ipecy, IO CKIAA€ThCS 3
OJIHOT HEPYXOMOi JIAHKH, - CTOSIKa, 1 I’ITh PYyXOMMX JIAHOK: KPUBOIIIMIIA, 2-X HIATyHIB, KOPOMHUCIA 1
noB3yHa. KpuBommn 3miiicHIOe oOepTalpbHUN pyX, IIaTyH NpUAMae ydacTh y JABOX pyxax,
MOCTYMAJIbHOMY Ta OO0EpTaJbHOMY 31 3MIHHOI KYTOBOKO IIBHJKICTIO, KOPOMHCIO 3JIHCHIOE
KOJIMBHI PyXH, TOB3YH PYXa€ThCS MOCTYNAIbHO.

Jnst  mocnipKeHHS KIHEMaTHKH MEXaHI3MYy 3acTOCOBAaHO METOJ  KOMIT FOTEPHOTO
MOJEMOBaHHA Ta aHiMaii B makeri Mathcad 2001 Professional.

JIs1sl KpUBOLIMITHO-TIOB3YHHOTO MEXaHi3My, puc. 1., ckiacTu nporpamy, B cucremi Mathcad,
IUTS aHiMarii.

Puc. 1. Baxinpauii MexaHi3Mm mpeca '(AB - kpuBomutn, BC — maryn, CD — kopomucio,
CE — watyH, E - moB3yn).
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Pe3yabTaTi MaTeMaTHYHOTO0 MO/IEJIIOBAHHS.

IMouyaTok nmporpamMm «AHiMaIlis BXXUIBHOTO MEXaHI3My Ipecay.

JIJis aHAIIITUYHOTO TOCHIPKEHHS BaXUTbHOTO MEXaHI3My MOPITHEBOTO HACOCA 3aCTOCYEMO
Mathcad. Mathcad-cucrema kommn'rorepHoi anredpu 3 Kiacy CUCTEM MPOSKTYBaHHs, OPIEHTOBaHA
Ha MIATOTOBKY IHTEPAKTUBHUX JIOKYMEHTIB 3 OOYMCIECHHSAMH 1 BI3yaJlbHUM CYIIPOBOJIOM.

[ToGynyemo mporpamy Ha MoBi Mathcad.

Bajemo nexorpi oneparopu Mo Mathcad X := ORIGIN Y := ORIGIN + 1

Busnaunmo TpuroHomMeTpuuHi PyHKIIT, KT B TpayCHIi Mipi.
arccos(x) := acos(x)-deg 1, arcsin(x) := asin(x)-deg 1, sin(x) := sin(x-deg)
cos(x) := cos(x-deg)

0

Bexrop (yHkuis moBopoTa BEKTOpa), 110 OTPUMYETHCS TOBOPOTOM BHUXITHOTO BEKTOPA B
iouuH1 6e3 abo 31 3MIHOIO HOTO JOBKUHU

I' - BUXITHUIM BEKTOP, IKUI MOBEPTAIOTh;

a - KyT HOBOpOTY (+ SIKIIO MPOTH TOJUHHUKOBOI CTPUIKU; - SIKIIO 332 TOJAMHHUKOBOIO
CTPUTKOIO;

Noval.ong - HoOBa TOBXXKHWHA BEKTOPA.

1 0
OnuHUYHI OPTH OCEH KOOPAMHAT Ha TUIOIINHI: ex = ( ey =

cos(oc) —sin(a) IX | NovaLong

sin(a) cos(oc) ry 1]
Buznauenns kyra mix BekTopamu L1 1 L2 (3a TeopemMoro KOCHHYCIB)

L%+ Ly° — L3°
2L, L,

p(r , 0 ,NovaLong) =

Tcos(Ll Lo ,L3) ;= arccos

r
Busnavenns opra Ort(r) := ﬁ
r

Busnaduenns anagora KYTOBO.f H_IBI/I,Z[KOCTi BCKTOpa-JIaHKH
rx-V, —r1y-V,
Y

X
W, 1, V,) = :
Yo (Ir])?

BusnauenHs aHanora KyroBoro NpucKOpEHHs BEKTOPa-JIaHKU
ry-a, —ry-a
aY a

(Ir])?

(1 ag) = ay

DyHKIIiA BiApi3Ka-IiHil Ha UIOIKHI Line(Vl ,V2 ,K) =

K
Buxinni nani, puc.1:

a = 700-mm, L :=5000mm, AB :=160-mm, BC:=L - AB (550-mm),
CD := 700-mm, CE := 700-mm, D/, := 150-mm, n; := 606/xs

Koopmuuatu touku O (ctosx) Xy := 0-mm, Y := 0-mm.
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Koopaunaru Touku O4 (cTosK) X4 =-L, Y4 = a
Hosxuna nauxu 1-2 (kpusomnna) Lqy := AB.
Hosxnna nanku 2-3 (waryn)  Lyg := BC.

Howxuna nanku 3-4 (kpusommna) L3y = CD.
Hoexuna nanku 3-5 (waryn) L3g = CE.

BapiaHT cKiiajiaHHs ABOIIOBOAKOBOI TPy repmoro Buny 2-3-4 Wy = -1
[TowarkoBwii Kyt naHku 1-2 (kpuBOIIUIIA), TPA] g = 0
. T A
KyroBa mBHIKICTE JIaHKH 1-2 (KpUBOIIHUTIA) Ql = 30 s “-deg
-2 -1
KyroBe npuckopenHs nanku 1-2 (KpUBOLIUIIA) E;:=0s "-deg
KinbKicTh 1MOJI0KEHh MEXaHI3MY NPOL =12
MakcuManbHKI KyT TI0BOPOTY KPUBOIIHIIA Umax = 0o + 360
Omax ~ %0
Kpok po3paxyHKy Ao i= ——
NpoL

[Torounmit  Kyr  moBopoTy  JaHku  1-2  (KpuBoOIIHMIIA) g =0 (abo

o ,00 T Ad.. 0oy )
Llentpn Mac JaHOK Slz = O.5-L12 ) 823 = 0.5-L23, S34 = 0.5-L34,
835 = O.5-L35

Macu Ta MOMEHTH 1HEpIIii JIJAHOK

Janka AB, mp = 0.134kg,, J; :=2.15x 10 4kg m2, nanka BC, my 1= my,
J» :=0.015 kgmz, nanka CD, m3 := 0.588kg, J3 := 0.018 kgm2, nanka CE,
my = 0.588kg, I := 0.018kgm”, nanxa E, ms := 0.126kg.

Po3paxyHok.

Bupasu 1 BU3HaYeHHSI BEKTOPIB-TOYOK, BEKTOPIB-JIAHOK Ta KYTIB MK JIaHKaMH.
X4 Xy

Bekropu-To4ku CTOSIKIB POl = PO4 =
Yy Yy

Bekropu-¢yHkKIii KyTa HOBOpPOTY BXiJHO{ JaHKH, KpuBomuna O1A, oi:
Bekrop-1aHka Ta BEKTOP-TOUKaA IIApHIpa

Plz(ocl) = p(eX,ocl ,le), Pz(ocl) =Po1 + Plz(al).

BexTop-3MiHHOT JOBXHHU
Po4(a1) = Pos ~ Pofay)

KYT (|)243 MUK BCKTOPOM 3MIHHO1 JOBXKUHU P24 Ta BCKTOPOM-JIAHKOIO KOPOMHUCIIOM
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P34 (monynem Liy).

0243(0t1) = Teos(|Pag(ey)| Lag.L23)

Bekropu-nanku kopomucino P34, Py3, P3g7a Bekropu-roukn P3, Pg
P3g() = p(Paa(o1) . W1 -d243(1) L3g). P3(ery) = Pogfory) ~ Pag(a)
P3(OL1) = ,Pz((xl) + P23(O€1),
Psfag) =L [Paalaly] ~Pou L5’ = [Paal x| v

P35(a1) = PS(al) - P3(a1).

BexTopu-To4ok 1IeHTpiB Mac

S12(e) =812 ?2(21) Si(0) = Por +S12(ay)
i)
Sys(ey) = Sa3 Pz (Zi) Sy(ay) = Pyfa) + Sas(ay)
S34(t1) = 34 Ejjg:; S3(ory) = Pa(ay) +S34(cy)
S35(c1) = S35 ZZE:; Sq(0q) = P3foy) + S35(ay)

AHIMaIlis BaXKUIbHOTO MEXaHI3MYy IIpecca.
OyHKIIT TiHIT-BIAPI3KK KyTa O 1
a) BaxinpbHUN MexaHi3M.
Ly(o1 .K) = Line(Pg ,Po(aty) K)
Lz(ocl ,K) = Line(P2<oc1) ,P3(ocl) ,K),
L3(oy.K) = Line(P3(t1 ) ,Pog.K). Lg(ty,K) = Line(P3(ct;).Ps(t;).K)
Loty .K) = augment(Ly (ot .K) Loty .K) L (oK) Ly(erg K).
0) [IpecyBanbHMIT TOB3YH

PDI(“]) = Ps(ocl) + p(eX,45,§-Dn),
PD2<oc1) = P5(OL1) + p(eX,135,§-Dnj

PD3(OL1) = Ps((xl) + p(ex,225,g'Dnj,
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Ppa(oy) = Ps(ag) + p(eX,315,g.Dn
Le(ot .K) = Line(Ppyy (et}) .Ppo(ety) .K)
L7(oc1 ,K) = Line(PDz(ocl) ,PD3(oc1) ,K),
Lg(ot1 .K) = Line(Pp3(ct; ) Py (ot ) .K).
Lo(oty .K) = Line(Ppy(et; ) Ppy(ety) K)

Lpiston(‘xl ,K) = augment(L6(oc1 ,K) ,L7(oc1 ,K) ,Lg(ocl ,K) ,Lg(al ,K))
B) Lmminap mpeca
Po3paxyHok xony npecyBainbHOTO noB3yHa, H.

3 rpadika, puc.2, 3HaXOJUMO HAOIIKEHI 3HAYCHHS KYTiB Omin @ O4ypnax KPHBOIIAIA

Ol A, 110 BiIMOBITAOTh KpAHIM MOJIOKEHHSIM MTPECYBATLHOTO TIOB3YHA
HOJ’[O}KﬁI'H'UI HOB'i}"Ha
0 2 60 40 1R0 150 1BO 210 240 270 300 330 360

Eyr nopopory ¥pHECIIKENDA B Tagycax

Puc. 2. I'padik 3a;1ekHOCTI M0/102KeHHS TPeCyBAJbLHOT0 MOB3YHA BiJl KyTa Ol 1

3HaXO0AMMO TOYHI 3HAYCHHS KYTIB Olmin T O KpHBOIIIUIIA Ol A, 1110 BiANOBimaOTHL

max
KpalHIM MOJIOKEHHSIM IIPEeCyBaJIbHOTO TIOB3YHA Ta XiJ] MPecyBajbHOTO NoB3yHa H.

£(¢) = j_q)PS((b)Y' b1 = 10, oy <= root(£(01) 01). iy = 6.669 .

£(¢) = j_PS(d))Y, by = 190, oy = 100t(F(6) 0): 0oy = 172651 |

H = PS(OLmaX)Y — PS(amin)Y' H = 0.151m - xix npecyBanpHOTO IOB3YyHa.

Koopaunatu neHTpa nuiainapa

X0 = Ps{ et x X =-0.5m .
PS(amax)Y + PS(amin)Y
YO = 5 ) YO =-0.624m .
Bekropu-Touku mutiHapa. BigcraHb Mk MpecyBaIbHUM MOB3YHOM Ta IWIIHAPOM Ha
Dy
CXeMi mpuiiMeMo T ;= 0
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Dn+ (Dn+ )
_ T - — T
, ( ) X0 2 b ( ) X0 2
CI\%1) = * Pe2l%y) = * ’
YO H Dn YO H Dn
2 2 ) 2 2
Dn+ Dn+
—|—=—+7 — +1
X0 2 X0 2
Pc3(OL1) = YO + - Dn , Pc4((xl) = YO + - Dn
2 2 2 2

JliHii-Biap13KU

Lig(ety K) := Line(Pcy(ty) Pcg(e) K)

Lll(ocl K) - Line(PCz(ocl) ,PC3((x1) K)
Lci]jnder(al ,K) = augment(LlO(al ,K) ’Lll(o‘l ,K))

BusnaueHHs JOMOMDKHOI paHxupyBaHol 3MiHHOI F nmns BB3yanizamii Ta aHimarii
kiHemaTnuHOi cxemu mexanismy F := FRAME

Pusl‘dn%medmm.im

-1
Tw

Puc.3. Muthb animManii Ba:kiJIbHOro MexaHi3My npeca npu o1 = 45°.
VY po6oTi 3aCTOCOBAHO METOAM TEOpii MEXaHI3MIB 1 MAIlIMH, 00YMCIIOBAIBHOT MATEMaTUKH
Ta MonemoBaHHi B cucremi Mathcad. Orpumani, B cucremi Mathcad, nmporpama animarii Ta
aHiMarisg [7] MOXe 3aCTOCOBYBAaTHCh Ha MNPAKTHYHMX, JICKUIHHHUX 3aHATTSX, MPH PO3PaxyHKY,
KOHCTPYIOBaHHI Ta IOCITI/DKEHH] KPHBOIIUITHO — IIOB3YHHOTO MEXaHi3My Ipeca.
Cuig ckazaTs po Te, 0 MPOBEICHHS KOMIT FOTEPHOTO MOJCITIOBAHHS Ma€ PsiJi IepeBar:
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— He MOTpiOHO BUKOPHUCTOBYBATH JOPOTe JIADOpaTOpHE 00 HAHHS,
— CKOPOYYETHCSI Yac JOCITIKCHHS;
— BUIBHO YIPABISATH TPOIECOM MOJETIOBaHHS (TIEpepHBATH, BiTHOBIIIOBATH,
3MIHIOBaTH YMOBH a00 mapamMeTpu).
[Nopanpmmii HanpsiMm poOOTH Tependayae KOMIT IOTEPHY aHIMaIlil0 BEKTOPIB MIBHIKOCTEH,
MIPUCKOPEHB Ta TUHAMIYHAX HABAHTAXKEHB JIAHOK JOCITIKYBAHOTO MEXaHI3MY.

Cnucox BUKOPUCTAHUX JI7KePes

1. Kinunpkuit 5. T. Teopis mexanismiB i Mammu B cucremi Mathcad: naBuanbHwmii
nocioauk/ f. T. Kinunpkuit, B. O. Xapxescekuii, M. B. Mapuenko. M. — XmenpHunpbkuii: PBL]
XHY, 2014. - 324 c.

2. beprses B.JI. Teopernueckas mexannka Ha Oa3e Mathcad: mpaktukym / B.JI.
beptses. — CI16.: BXB — Ilerepoypr, 2005. — 762 c.

3. boituyk M.II. KoMIuiekCHBIA MOAXOJ K IPENOJABaHUIO TEOPETUYECKON MEXAHUKHU C
WCIIOJIb30BaHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruii / W. II. boiuyk, O. H.
Mopo3osa, T. B. boituyk // Indopmartiiini TexHomorii i 3acoou HaBuanus. — 2014. — T. 41, Bumn. 3. —
C. 128-141.

4. PoikoB B.T. MHTepakTUBHBIE 3JIEMEHTHI OOY4YEeHHsI B AJIEKTPOHHOM 3a/ladyHHKE IO
teopeTrueckoir mMexanuke [Emexrponnmii pecypc] / B.T. Peikos, E.H. Bypsix, E.B. PsikoBa //
VYcmexu coBpemenHoro ecrtectBo3Hanms. — 2005. — Ne 6. — C. 52-53. Pexum pocrymy:
http://www.natural-sciences.ru/ru/article/view?id=8636 (/lata obpamienus: 05.12.2017).

5. [Tanuna T.C. CoBpemennsie criocoObl aktuBu3ammu ooydenus / T.C. [laauna, JI. H.
Bagsunosa; noa. pen. T.C. [lanunoit. — 4-e uszn., crepeotun. — M.: Akanemus, 2008. — 176 c.

6. T'epacumoB B.B. 3aco0u KoMII'FOTEPHOTO MOJICTIOBAHHS B HaBYaHHI Ta MPAaKTHYHIN
MIATOTOBIN iHXEHEPIB y Taiy3i jerkoi mpomucioBocti / B.B. I'epacumos, M.1. Irnarummn // Ocsita
1 (GopmMyBaHHS KOHKYPEHTOCIPOMOXKHOCTI (axiBI[iB B yMOBaxX €BpOIHTErpaiii: 30IpHHK Te3
nonoBiner 11 MixHapoaHOT HAYKOBO-TIPaKTUYHOT KOHpepeHttii (25-26 xoBTHs 2018 p., MykaueBo)
/ pen.xon.: T.JI. lepOan (Ton.pen.) Ta iH. — MykadeBo: Bun-Bo M1V, 2018. — C.489.

7.  Baxinpamii MexaHi3Mm mpeca. Bapiant 2 [Enexkrponnwuii pecype]. — Pexxum gocrymy:
https://youtu.be/vihmj3fD1zU

References

1. Ya T. Kinytskyy, V. 0. Kharzhevskyy and M. V. Marchenko, Teoriya
mekhanizmiv i mashyn v systemi Mathcad [Theory of mechanisms and machines in the Mathcad
system]. Khmelnytsky: RVC KhNU, 2014.

2. V.D. Bertyaev, Teoretycheskaya mekhanyka na baze Mathcad [Theoretical
mechanics based on Mathcad]. St. Petersburg: BHV — Petersburg, 2005.

3. Y. P. Boychuk, O. Y. Morozova, T. V. Boychuk, ‘“Kompleksnery podkhod k
prepodavanyyu teoretycheskoy mekhanyky S yspol'’zovanyem ynformatsyonno-
kommunykatsyonnesikh tekhnolohyy [An integrated approach to the teaching of theoretical
mechanics with the use of information and communication technologies] ”, Information technology
and learning tools, vol.41, no. 3, pp. 128-141, 2014.

4.  V.T. Rykov, E.N. Buryak, E.V. Rykova “Ynteraktyvnye slementy obuchenyya v
slektronnom zadachnyke po teoretycheskoy mekhanyke [Interactive elements of education in the
electronic book of problems on theoretical mechanics] ”, Advances in modern science, Ne6, pp. 52-
53, 2005. [Electronic resource]. Available at: http://www.natural-sciences.ru/ ru/article/
view?id=8636. Application date :05.12.2017.

5. T.S. Panyna, L. N. Vavylova, Sovremennye sposoby aktyvyzatsyy obuchenyya
[Modern ways to enhance learning]. Moscow: Academy, 2008.

6. V.V. Herasymov, M.L. lhnatyshyn, ‘“Zasoby komp’yuternoho modelyuvannya v
navchanni ta praktychniy pidhotovtsi inzheneriv u haluzi lehkoyi promyslovosti [Computer

37



http://www.natural-sciences.ru/ru/article/view?id=8636
https://youtu.be/vIhmj3fDIzU
http://www.natural-sciences.ru/%20ru/article/%20view?id=8636
http://www.natural-sciences.ru/%20ru/article/%20view?id=8636

Mixnapoauuii HaykoBuii xxypHain «OCBITA I HAYKA». Bumyck 2(25)2018

simulation tools in the studying and practical training of engineers in light industry] ", in I
International Scientific and Practical Conference. Education and competitiveness formation of
specialists in the conditions of European integration, Mukachevo, 2018, P.4809.

7. Vazhil'nyy mekhanizm presa. Variant 2 [The lever mechanism of the press. Option
2] [Online]. Available: https://youtu.be/vihmj3fDizU

VIIK 622.3
DOI: 10.31339/2617-0833-2018-2(25)-38-44

OBOCHOBAHUE OCHOBHBIX MAPAMETPOB CUCTEMbI ABTOMATHYECKOI'O
YIIPABJIEHUS YTIJIEJOBBIBAIOIIIMMU KOMBAVMHAMMY B ITIPO®UJIE IIJIACTA
Karantok O.K., TTomunyk M.M., I'punrok C.B.

SUBSTANTIATION OF THE MAIN PARAMETERS OF AUTOMATIC CONTROL
SYSTEMS FOR COAL-MINING COMBINES IN THE FORMATION PROFILE
Kaganjuk Alexey, Polischuk Nicholas, Hrynjuk Sergey

Ilpu pazpabomxe y2onbHbIX MECMOPONCOEHUL Veledo0blealowue KomMoatiHbvl pabomaiom 6
CILOJNCHBIX 20PHO-2€0N02UYECKUX YCI08UAX 000bluU Yers. B cmonb mpyoHvlx yciousx pabomol
MAWUHUCIY KOMOAUHA NPUXOOUMCS KOHMPOAUPOBAMb NON0dNCeHUe pedxcywux opearos (PO)
pabomarowux Kax no nouee, max u no Kpoeie yeoibH020 niacma. Jannas cumyayus npugooum K
3HAUUMENbHLIM NOMepPIM Yeis, yXyoulaem Kauyecmeo 000blmo20 NOAE3HO20 UCKONAeMo20 U
nosvlulaem mMpasmMamusm —MexXHU4ecKko2o NepcoHand, O00CIyicusaoue2o  yenedobvleauuil
Komobaun. B Oannoti cmamve O0anbl 0OOCHOBAHUS NO GOPMUPOBAHUIO) OCHOBHBIX MPedOBAHULl U
@ynkyuti  kauecmea 01 co30aHus cucmem asmomamuyeckozo ynpaenenus (CAY III)
Y2ne000b18aruWUMU KOMOQUHAMU 8 Npoduie niacma.

Knwuesvie cnosa: cucmema asmomamuueckoeo Ynpasienus, 0O0CHOBAHUE OCHOBHbIX
napamempos, 6e31100HAA8bleMKAY 2]l

When mining coal deposits, coal miners work in difficult mining and geological conditions
of coal mining. In such difficult working conditions, the machine operator of the combine has to
control the position of the cutting organs (RO) working both on the soil and on the roof of the coal
seam. This situation leads to significant losses of coal, worsens the quality of mined minerals and
raises the traumatism of technical personnel serving the coal mining combine. In this article, we
give justifications on the formation of the basic requirements and quality functions for the creation
of automatic control systems (SAU PP) by coal-mining combines in the formation profile.

Keywords:automaticcontrolsystem, substantiationofthemain parameters,desertedcoal.

OnHO#l W3 BaXHEMIIMX IOACUCTEM YIPABICHUS YIJIe0ObIBAIOIIMMU KOMOalHaAMU
ABJII€TCS TOJICCTEMa aBTOMaTHuYeckoro ymnpasieHus B mnpodunernnacra (CAY IIID). o
HACTOSILEr0 BPEMEHM IIOCTaBJIEHHAsl 3a/adya IO PeIIeHUI0 JAaHHOI'O BONpOCa HE BBINOJHEHA
BONPEKU MAJIOM3YyYEHHOMY MPOIIECCY MOCTPOEHUsSI TAKOTO POJa CUCTEM, IJe Obl ObLIM M3yYeHBI U
copMyIMpOBaHbl OCHOBHBIE TOJI0XKEHU MO (opMupoBaHHio peabHbIX TpeOoBanuit k CAY IIIL
OTO sABNSETCA AKTYaJIbHBIM B PEeIIEHUH 0E30MacHOCTH BEJEHUS TOPHBIX pabOT B YCIOBHSIX FOpPHO-
re0JOTMYECKUX HapyLIeHWH, TMOCKOJIbKY MAIIMHUCTY KOMOaiiHa IOCTOSIHHO MPUXOJUTCS
HaXOJUTBCS PSAOM C YriaenoObIBaroIlUM KOMOaHOM, paboTalolMM B 30HE IOBBILICHHOM
OTIACHOCTH.

[IpoGnema B pelieHHH MOCTABICHHOM 3a1a4M 3aKII0UAETCsS HE TOJIBKO B CO3JIaHUU CHUCTEM
aBTOMATHUYECKOTO YIpaBlieHUs] KoMmOaiiHaMu B mpoduie Ijacrta, HO M B CO3JaHUU HAJEKHBIX
TEXHUYECKUX CPEJICTB KOHTPOJIS U CUMTHIBAHUS TeKyIled NH(POPMAIMK O TEKYIEM TOJI0KEHUHU KaK
camMoro kKomOaifHa, Tak M MOJIOXKEHHE pexymux opraHoB (PO) oTHOCHTENbHO T'paHUIIBI pasjena
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