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BUKOPUCTAHHS MOJYJIB KOMII'IOTEPHOI
ITPOI'PAMM KDAM JIUIAA JUHAMIYHOI'O AHAJII3Y BATAHHOI'O
MEXAHI3MY ITPU ®OPMYBAHHI BAI'ATOINAPOBUX TKAHUH

B po6omi, 3 BukopucmaHHsAM M00dyas1 Komn'tomepHoi npoepamu KDAM npogedeHuli duHamivHuli aHaaiz po6omu
6amaHHO20 MeXAaHI3My 8ajXCK020 MKAYbKo20 eepcmamda npu 6U20mosJeHHI 6azamowaposux MexXHIYHUX MKAHUH.
Komn’tomepHuli Modynb 00380151€ gusHa4amu npoekyii ma noeHi peakyii 8 wapHipax 6amaHH020 MeXaHi3My 8 MOMEHM
npu6oi ymokoeoi HUMKu 8 30HI hopMy8aHHs 6azamouapos8ux MKAHUH 3 ypaxy8aHHs CMpyKmypu 3axXUCHUX Wapis, 0CHOBHUX
cusno08ux wapie ma cnoco6y 3’€0HaHHs wapie mixc co6or. BcmaHos/1eHO eniug cmpykmypu 6a2amowaposux MKAHUH Ha
gequvUHy JUHAMIYHUX peakyil 8 WapHipax 6amaHHO20 MexXaHizmy.

Kawuosi caoga: modysb, komn'tomepHa npoepama KDAM, OJumamivunuil aHanaisa, 6amaHHuli MexaHizm,
6azamowaposi MKAHUHU.
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USE OF KDAM COMPUTER PROGRAM MODULES FOR DYNAMIC ANALYSIS OF THE BATTAN MECHANISM
IN THE FORMATION OF MULTI-LAYER FABRICS

In the work, using the KDAM computer program module, a dynamic analysis of the batten mechanism of a heavy loom in the
production of multilayer technical fabrics was carried out. The computer module allows you to determine the projections and full reactions in
the hinges of the batten mechanism at the time of the weft thread surf in the zone of formation of multilayer fabrics, taking into account the
structure of protective layers, main power layers and the method of connecting layers to each other. The influence of the structure of multilayer
fabrics on the magnitude of dynamic reactions in the hinges of the batan mechanism was established.

Multi-layer technical fabrics are used for the production of power grabs for laying pipes of oil and gas pipelines. Pipes are delivered
with factory insulation. These fabrics have a high density of the main threads in the cross section of the power grip. The main thread system
consists of the warp threads of the protective layers, the warp threads of the power layers, and the warp threads that bind the layers together.
The formation of an element of multilayered technical fabric takes place by wefting the weft thread in the working area. Taking into account
the very significant tension of the threads of the base, the strength of the surf can reach significant indicators. In the process of surf, there is a
shock impact on the batting mechanism of the weaving loom. The resulting dynamic reactions in the hinges need to be evaluated, namely how
the structure of multilayer fabrics affects the magnitude of the dynamic reactions in the hinges of the baton mechanism. Changing the structure
of the multilayer technical fabric allows to reduce the tension of the base of the protective layers and power layers, which will lead to a decrease
in the magnitude of the surf force and, as a result, to a decrease in dynamic reactions in the hinges of the batten mechanism. This will
significantly reduce the wear in hinge pairs and increase the durability of the mechanism.

To solve the complex task of dynamic analysis of the batting mechanism during the formation of multilayer fabrics, it is necessary
to use specialized software complexes. The use of special computer modules allows you to determine the projections and full reactions in the
hinges of the batting mechanism at the moment of the weft thread in the zone of formation of multilayer fabrics, taking into account the
structure of protective layers, main power layers and the method of connecting the layers together.

Keywords: module, computer program KDAM, dynamic analysis, batan mechanism, multilayer fabrics.

IMocranoBka npo6eMu
BararomiapoBi TexHiYHI TKAHUHH BUKOPHCTOBYIOTHCS JJIsI BUPOOHMITBA CHIJIOBHMX 3aXBaTiB AJIS YKIIaJKH
Tpy0 HaTO- Ta razoroHiB. TpyOH MOCTABIAIOTHCS 3 3aBOJICHKOIO 130JIA1Ii€10. JIaH1 TKAHMHHM MalOTh BEJIUKY IIUTHHICTh
OCHOBHMX HHMTOK B IIEPETHHI CHJIOBOrO 3axBary. CHCTeMa OCHOBHHMX HUTOK CKJIJA€ThCsl 3 HOITOK OCHOBU 3aXHCHUX
mapiB, HATOK OCHOBU CHJIOBHX IIapiB Ta HUTOK OCHOBH, siKa 3B’sI3y€ Mik co0oro mapu. DopMyBaHHS €IEMEHTY
GararonrapoBoi TEXHIYHOI TKAHUHHU BiJOYBA€THCS MUITIXOM NPUOOI0 YTOKOBOT HUTKM B po0Oouiil 30Hi. BpaxoByroun
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JIy’K€ 3HaYHWUI HATSAT HUTOK OCHOBM CHJIa IIPUOOI0 MOXKE JOCsATaTH 3HAYHUX ITOKa3HMKIB. B mporeci mpu6oro
BiOyBa€eThCs ymapHUI BIUIMB Ha OaTaHHWH MeXaHi3M TKaI[bKOTO BepcTaTa. BWHHMKaroui MpHW IhOMY AWHAMIYHI
peakuii B mapHipax MOTpeOYyIOTh OLIHKH, a caMe K BIUIMBAE CTPYKTypa 0araToniapoBHX TKaHWH Ha BETHYHHY
IUHAMIYHUX peakiii B mapHipax 0aTaHHOTO MeXaHi3My. 3MiHa CTPYKTypH OaraTomapoBOi TEXHIYHOI TKaHHHH
JI03BOJISIE 3MEHILIUTH HATAT OCHOBH 3aXUCHUX IAPiB Ta CHJIOBHX IIApIiB, 10 MPHU3BEIE 10 3MEHILICHHS BEIMYUHH CUIIN
mpuboio i, K HACTIMOK, IO 3MEHIICHHS NWHAMIYHUX peakmiii B mapHipax OartaHHoro MmexaHizmy. Lle 3HauHO
3MEHIINTH 3HOC B IIAPHIPHUX Mapax i JO3BOJIHTH IiBUIIMTH JOBIOBIUHICTh MEXaHI3MY.

Juis BupimeHHS CKIagHOi 3afadi JUHAMIYHOTO aHamizy OaTaHHOTO MexaHi3My TpH (opMyBaHHI
OaraTomapoBUX TKaHMH HEOOXIJHO BHMKOPHCTOBYBATH CIIeLiali30BaHi IPOrpaMHi KOMIUIEKCH. BukopucraHHs
CHemiaJbHUX KOMII IOTePHUX MOIYINIB J03BOJIIE BH3HAYATH IMPOCKINi Ta MOBHI peakilii B IMapHipax OaTaHHOTO
MeXaHi3My B MOMEHT ITPUOOI0 YTOKOBOT HUTKH B 30H1 ()OPMYBaHH: 0araToIiapoBUX TKAHUH 3 ypaxyBaHHS CTPYKTypH
3aXMCHHUX IIapiB, OCHOBHUX CHJIOBHX IIAPiB Ta CIIOCOOY 3’ €THAHHSA IIapiB MiX co0010.

TakuM 4MHOM, TeMa JaHOi CTATTi € aKTyaJbHOIO, SIKa Ma€ BAXJIMBE 3HAYCHHs MPU BUKOPUCTAHHI MOJYJIS
komm 'totepHoi mporpaMmu KDAM mis  guHAMIYHOTO aHajizy poOoTH OaTaHHOTO MeXaHi3My, IO  IO3BOJISIE
BU3HAYaTH MPOEKI] Ta MOBHI peakuii B mIapHipax 0aTaHHOTO MeXaHi3My B MOMEHT IIPHOOI0 YyTOKOBOi HUTKU B 30HI
(¢opMmyBaHHS OaraTomapoBHX TKaHWH 3 YpaxyBaHHS CTPYKTYPH 3aXHCHHX IIapiB, OCHOBHUX CHJIOBHX IIapiB Ta
cnoco0y 3’€HaHHS IapiB Mk CO00I0.

AHaJi3 1xepen

HocnimpkenHs npoiiecy (opMyBaHHs 0araTollapoOBUX TEXHIYHMX TKAHWH TO3BOJISE BHU3HAYATH OCHOBHI
TEXHOJIOTIYHI MapaMeTpH Ipolecy (OpMyBaHHS HOBOTO €JIEMEHTy OararomapoBoi TkaHuHH [1-3]. Ortpumani
perpeciiiHi 3ae>KHOCTI CHITH MPUOOIO BiJl HATATY OCHOBM 3aXHCHHUX IIAPiB Ta CHIIOBUX HIAPIB JJO3BOJISIOTH OOMPATH
ONITHMAJNIBHI TapaMeTpH NMPYKHOT CHCTEMH 3aIpaBKU TKAIbKOTO BepcTara [2, 4, 5]. Hatar ocHOBH 3aXHCHUX mIapiB Ta
CWJIOBUX IMIapiB 30UIBIIYEThCS MO 30HAX 3alpaBKU 1 JOCSATAE CBOIO MakKcuMy B poOodii 30HI (OopMyBaHHS
GararomapoBoi TkaHuHH [3]. Ile 301IbIICHHS HATATY 1O 30HAM 3aIpPaBKH HOSICHIOETHCS YMOBAMH B3a€MOJIi HUTOK
OCHOBU 3 pOOOYMMH OpraHaMu TKalbKoro Bepcrara [4]. Benuuuna cui TepTs y 30HI KOHTAKTy 3aJISKHUTh BiJ
MaTepiary HUTKU Ta HanpaMHoi [4—6, 7-9]. IlocitimoBHE POXOIKCHHS OCHOBH 3aXMCHUX IIApiB Ta CHJIOBHX IIapiB
HaNpsIMHUMHU TKallbKUX BEpCTaTiB, BiJl 30HM BXOJY 1O 30HHM (popMyBaHHS 0araroumiapoBUX TEXHIUYHMX TKaHUH,
MIPU3BOJNTH JI0 CTYIIHYACTOTO 3pOCTaHHA HATATY [1, 4, 5]. Po3poOka HOBUX CTPYKTyp OaraTomIapoBUX TEXHIYHHX
TKaHUH NOTpeOye OINEpaTHBHOI OIIHKM BEIWYWHH TEXHOJIOTIYHMX 3yCHNb, AKi OyIyTh BHHHMKATH B Tporeci ii
¢dopmyBaHHs Ha TKaibkomy Bepctati [1, 5—8]. [lns 1poro eexkTHBHO BHKOPUCTOBYBATU CIELiaIbHO PO3pOOJeHi
MIpOTpaMH IJIsl BAKOHAHHS 00YHCIIOBAIILHOTO eKCIIepUMeHnTy [4, 51.

MeTo10 po60TH € BUKOPUCTAHHSI KOMIT FOTEpHOT0 MoayJisi mporpaMu KDAM 1nipu BU3Ha4Y€HHI MPOEKILii Ta
MMOBHHUX pEaKiiid B IapHipax OaTaHHOTO MeXaHi3My B MOMEHT MpPHUOOI0 YTOKOBOI HHUTKH B 30HI (popMyBaHHS
OaraTomiapoBUX TKAHWH 3 YpaxyBaHHs CTPYKTYPHU 3aXMCHHUX LIAPiB, OCHOBHUX CUJIOBHX ILIAPIB Ta CHOCOOY 3’€THAHHS
rapiB Mixx co00I0.

Buxksiax ocHOBHOTo MaTepiaiy

Komn’rorepruit momyns unit ko2 mporpamm KDAM Bkirodae B posramoBaHi Ha ¢opmi TFormko2 =
class(TForm) xommonentu Editl: TEdit, Edit2: TEdit, Edit3: TEdit, siki npu3HaveHi ajs 3aBAaHHS HEOOXiTHHUX
IHepIIITHUX XapaKTepUCTHK 0aTaHHOTO MEXaHi3My Ta 30BHIIIHIX CHIIOBHX (akTopiB (cmia mpuboro). KomnoneHTH
StringGrid1: TStringGrid ta Chartl: TChart npu3HaueHi 1t TEKCTOBOTO Ta rpa)iqHOrO MpeCTaBJICHHS pe3yJIbTaTiB
po3paxyHKy. B mporpami peamizyrotbes 1’STh Tpolenyp, 3 sAkux mpomenypa procedure ButtonlClick(Sender:
TObject) peanizye po3paxyHKH peakiiii, mporeaypa peanizye procedure Button2Click(Sender: TObject) moOyaoBy
rpadivHAX 3aNIeKHOCTE peakmid B MapHipaX, sk (QyHKIiH KyTa o0epTy TOJOBHOTO Baja, Iporemypa procedure
Button5Click(Sender: TObject) mo3Bossie 30epiratu oTpuMani rpadiuni 3anexxnocti. Ha puc. la mpencrasieHuit
(parMeHT ocHWIOTpaMH 3alHCy TEXHOJOTIYHUX 3YCHIIb IIpu (hOpMyBaHHI OaraTomapoBuX TKaHWH ae: Ppl — Hatsar
HUTKHU OCHOBH 3aXUCHUX 11apiB; Pfl — HATAT HUTKU OCHOBHU CHJIOBUX IapiB; Psurf — cuia mpoOoro Ha OIHY HUTKY; t —
yac; Pf — Harsar GararomapoBoi TKaHMHHM B IepepaxyHKy Ha OJHY HUTKY. BelmuuHa cuii mpuOOIO € 30BHIIIHIM

CHIIOBUM (DaKTOPOM JUISl AUHAMITHOTO aHaﬂi3i.
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Puc. 1. 300pakeHHs: a) 0CHUIOrPaMa 3aMHCY TeXHOJIOTTYHUX 3yCHIb NIpH (POPMYBAHHI 6araToMIAPOBUX TKAHHH;
0) popma TFormko2 = class(TForm) moay.s unit ko2 11 KopoMucjIoBoi rpynu 6aTaHHOTO MeXaHiZMy
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Ha momepennpoMy eTami BH3HAUYaIOTHCS KiHEMATHUHI MapamMeTpu OaTaHHOTO MexaHizmy. Ha puc. 10
Npe/ICTAaBICHUH KiIHEMaTHYHUI MOIyIb unit ko0 a1t KpUBOIIMITHO-KOpOMHcCioBoro MexaHnizmy. Ha ¢popmi TFormkoO
= class(TForm) po3sramosani kommnonentu Editl: TEdit - Edit9: TEdit mns 3aBmaHHs BigNOBITHUX TEOMETPUYHUX
napameTpiB. {1 0aTaHHOTO MeXaHi3Ma NPUIMaJIM HACTYIHI AaHi: oBXuHa maryHa — 0.384 M; 1oBKHHA KOpOMUCTA
— 0.584 m; kooparHaTa KOPOMUCIOBOi oropu — 0.443 M; BepTHKaJIbHE 3MIIIEHHS ONOPH KOPOMUCTIA 3 YpaXyBaHHIM
3HaKy - 0.463 M; koopAuHATH LEHTPY Mac maTyHa — 0.192 M, 0 M; kKoopauHaTH LEHTpY Mac kKopomucia 0.292 m, 0 M.

Ha puc. 2a npexacrasieni ¢GyHKIIT 3MIHN IPOEKIiH Ta IIOBHUX peaklii B MapHipax 0aTaHHOTO MEXaHI3MY
B 3QJIKHOCTI Bif KyTa 00epTy roioBHOrO Bana uisi OaratomapoBoi TkaHmHM CTC3-1. BemmumHa cumm mpu6oro
(Bimmosimae KyTy 06epty rojosaoro sana 15°) mopismroana Psurf =215 H. Ha puc. 26 npencrasieni GyHKIii 3MiHH
MPOEKI[i Ta MOBHMX peakilii B MapHipax OaTAHHOTO MeXaHi3My 3aJeXHO BiJ KyTa oO0epTy TOJOBHOTO Bayia IS
OaratomapoBoi TkanmHM CTC3-5. Benmumnaa cunm mpubOoio (BimoBimae KyTy o0epTy rojoBHoro Bama 150)
nopisaroBasa Psurf =120 H.

B tabnuui 1 mpeacTaBieHi pe3ysbTaTH BH3HAYEHHS 3HAUYEHb IPOEKIIH Ta MOBHUX peaklii B MIapHipax
0aTaHHOTO MEXaHI3MY B 3aJIEKHOCTI BiJl KyTa 00epTy rojloBHOTo Bana juist OararomapoBoi Tkanuau CTC3-1. ITig yac
PO3paxyHKy Maca IIaTyHa JopiBHIOBaja 12 Kr, a Maca KOpoMuciia 0aTaHHOTO MEXaHi3My JopiBHIOBasa 64 Kr.

Tabmuus 1
Pe3yabTaTH BU3HAYEHHA 3HAYEeHb NPOEKIiil Ta MOBHUX peakuii B IIapHipax 0aTaHHOT0 MeXaHi3My 3aJIesKHO
BiIl KyTa 00epTy roJioBHOro0 BaJa jjis 6araromaposoi tkanuau CTC3-1

U1l XA YA XB YB XC YC RA RB RC
0 371.74 -31.12 205.37 | -208.89 -72.91 220.36 373.04 292.94 232.11
15 -144.90 177.29 -310.10 -0.51 441.03 -169.72 228.97 310.10 472.50
90 229.35 38.98 217.92 27.55 -88.46 46.86 232.64 219.64 100.10
180 -250.59 30.17 -121.96 153.19 276.62 | -253.80 | 252.40 195.81 375.43
270 184.00 -23.72 232.54 24.81 -70.07 -13.78 185.52 233.86 71.41
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a) 0)
Puc. 2. ®ynxuii 3Minu nNpoekuii Ta NOBHUX peakuii B IapHipax 6aTaHHOI0 MeXaHi3My 3aJIe3KHO BiJl KyTa 00epTy roJI0BHOI0 BaJia: a)
s 6aratomaposoi Tkanuan CTC3-1; 6) as 6araromaposoi Tkanunu CTC3-5

B tabnuui 2 npejacTaBieHi pe3ysibTaTH BH3HAUYEHHS 3HA4Y€Hb MPOEKIIH Ta MOBHUX peakiii B IIapHipax
0aTaHHOTO MEXaHI3My 3aJIe)KHO BiJl KyTa 00epTy rojoBHOTO Bana Juis OaratomapoBoi Tkanuau CTC3-5.

Tabnums 2
PesynbTaTn BH3HAYeHHS 3HA4YeHb NPOEKNiil Ta MOBHUX peakiii B MIapHipaxX 6aTAHHOI0 MEXaHI3MYy 3271€KHO
Bifl KyTa 006epTy roJioBHOro BaJia JJs 6araromaposoi Tkanuan CTC3-5

Ul XA YA XB YB XC YC RA RB RC
0 312.63 -31.12 146.26 -208.89 -72.91 220.36 314.17 255.01 232.11
15 14.22 86.08 -150.97 -91.71 224.03 -3.177 87.25 176.65 224.06
90 168.96 38.98 157.53 27.55 -88.46 46.86 173.40 159.92 100.11
180 -321.42 30.17 -192.79 153.19 276.62 -253.80 322.84 246.24 375.41
270 112.54 -23.72 161.07 24.81 -70.07 -13.78 115.01 162.97 71.41

[NopiBHANBHUI aHaMI3 JaHUX TaOmUIE 1 Ta 2 MOKa3ye, M0 B MOMEHT NPHO00, A 6araromapoBoi TKAHWHA
CTC3-1, B mapHipi A pe3ynbTyloua peakilis mopiBHioBaga 228.97 H, B maphipi B pe3ynpTyroua peakiis
nopieaioBana 310.10 H, B mapHnipi C pe3ynbTyroua peakuist gopiBHioBana 472.50 H. Jlns 6araTomapoBoi TKaHHHH
CTC3-5, B mapHipi A pe3yJsibTyroua peakiis gopisHioBaia 87.25 H, B mapuipi B pe3ynbpryroua peakiis JopiBHIOBaa
176.65 H, B mapwnipi C pe3ynpryroda peakxiis gopiHioBana 224.06 H. TakuM unHOM, Iie Ha CTaJil MPOCKTYBAHHS
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CTPYKTypH 0araTomapoBUX TEXHIYHMX TKAHHWH, 3 BUKOPHUCTAHHS KOMII IOTepHOTO Moxayisi mporpamu KDAM, e
MOXIJIMBICTh OLIIHIOBAaTH BEJIMYMHY AMHAMIYHMX Peakiii B IapHipax Ta o0MpaTH Oib palioHANbHY CTPYKTYpY.
BucHoBku

Bukopucrannss komm’totepHoro wmoxaynsi nporpamun KDAM Ha cramii MpoOeKTyBaHHS CTPYKTypH
OaraTomnapoBUX TEXHIYHUX TKaHWH JI03BOJISIE, IPY BH3HAUYEHHI MPOEKIiH Ta MOBHUX peakiiil B IIapHipax 0aTaHHOTO
MeXaHi3Ma B MOMEHT IIPHOOI0 YyTOKOBOI HUTKH B 30HI (hOpMyBaHHs 0araTolIapoBUX TKaHWH, OL[IHIOBATH BEJIHYHHY
JUHAMIYHHUX peakiii B MapHipax 3 ypaxyBaHHs CTPYKTYpH 3aXHCHHX IIapiB, OCHOBHHX CHJIOBHX IIapiB Ta CIOCOOY
3’€THAHHS MIAPiB MiXK COO0I0.
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