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.....npI1MeHeHl1e 30llbl pI1COBOi1 uienyxa B TeXHOIlOrl111 40 Application of Rice Husk Ash in PVC Production 
• ~.< np0l13BOACTBa nBX Cnnacrudiaxaropos, Technology With a Plasticizer to Enhance Water •

l' AIlH nOBblWeHI1H BOAoCTOi1KOCTI1 Resistance
 
A B W a n~rV1H , ,ll ¢ Ca,qbIKoBa, A r Couonosa. E. M rOTn V1 6 A VShapagin, D FSadykova, A G Sokolova. E. M Gottlib
 

'.. 
BBj,1AY Wj,1pOKOrO npj,1M eH eHj,1 ~ nnacratpukaropa 3t:\OC, 061laAalO- Due to the wide use of the ED OS plasti cizer, which has increased
 

utero nOBblweH Hoi-i nery-recr sto, BTeXHOIlOrj,1 j,1 n OIlY 4 e H j,1 ~ nOIlj,1Bj,1­ volatil ity, in technology of preparing polyvinyl chloride materials
 

Hj,1IlXIlOPj,1AHbIX MaTe pj,1allOB AIl ~ Ma Wj,1 HO CTpO e Hj,1 ~ , j,1 3Y4 eHO era for machine engineering, its int eract ion with th ermally treated rice
 

B3a j,1 MOAei-iCTB j,1e c repwootipaoora uuof Pj,1C OBOi-i wellyxoi-i AIl~ husk has been studied to assess possib ility of ED OS sorption on
 

OLjeHKj,1 B03MOlKHOCTj,1 cop6Ljj,1j,1 3t:\OC Ha ee nOBe pXHOCT j,1 c ueneo its surface to reduce plastici zer migrat ion. Infrared spectroscopy
 

C H j,1lKeH j,1~ Mj,1rp aLjj,1j,1 rm acrudiaxaropa. V1 1{-cneKTpOCKOnj,14 eCKj,1 Mj,1 stud ies confi rmed parti al adsorption of EDOS plastici zer on the
 

j,1CC lleAOBaHj,1i1Mj,1 nOATBeplKAeHa 4 a CT j,14H a ~ ancopti uns nllaCTj,1qm- surface of thermally treated rice husk (TRH) due to hydrogen bond s
 

«aropa 3t:\OC Ha nOBepXHOCTj,1 repwootipatiora uuof Pj,1 CO BOi-i we­ formation between thi s fille r and the plasti cizer, which allows
 

IlYX j,1 (TPW) sa C4eT 06p a 30 Ba Hj,1~ BOAOpOAHblX cB~3ei-i MelKAY 3Tj,1 M to enhance water resistance of plasticize d polyvinyl chloride
 

HanOIlHj,1Tell eM j,1 nllac mqmKaTopOM, 'ITO n0 3BOIl~e T nOBbICj,1Tb BOAO­ composit ions due to the lower leaching of EDOS when exposed to
 ~ 
CTOi-iKOCTb nllaCTj,1<pj,1 Ljj,1p OBaHHbIX nOIlj,1B j,1 Hj,1IlXIlOPj,1 AHbIXKOMn03j,1 ­ di st illed water.
 

Lj j,1 i-i , j,1 3-3a MeHbwero BbIM b I B aH j,1 ~ 3t:\OC npu 3KC n03j,1 Lj j,1 j,1 B Aj,1CT j,1Il­
 Keywords: polyvinyl chloride, rice husk ash, plasti cizer EDOS, 

- Blll1HHl1e crpvxrypsr MaTepl1alla neraneji, 46 Influence of Material Structure of Parts 
nOllY4eHHbiX aAAI1TI1BHblMI1 TeXHOIlOrl1HMI1 Obtained by Additive Technologies on 

ua I1X nOClleAYlOl1lYIO MeXaHl14eCKYlO otipatiorxv Their Subsequent Machining 
E. 0 WeBlIyK, M.IO KynV1 KoB, ~ . A KOHOBanoB, A A KpanOCTV1H E. 0 Shevchuk, M Yu. Kul ikov, DA Konovalov, A A Krapostin 

Paccworpeau oc06eHHOCTj,1 j,1 npofinewu MeXaHj,1 4ecKoi-i atipasaa­ The features and problems of mechanical abrasive processing of ~ 
HO i-i 06pa6 0TK j,1 neraneu B 3aBj,1 Cj,1 MOCTj,1 OT crpvxrvpu MaTe pj,1 alla parts depending on material st ructure and th eir properti es are 

j,1 j,1 X CBOi-i CTB, npj,1 BOA~ T C ~ peKOMeHAaLj j,1j,1 no npenor epauieumo Ae­ considered, and recommendati ons for preventi ng defects are 

<peKToB, Onpeneneuu oc06eHH OCT j,1 06pa60TK j,1 nOIlj,1MepHbIX KOM ­ provided, The features of processing polymer composite materials ~ 
n03j,1 Ljj,10 HHbIXMaTepj,1aIl OB, aasacaur ae OT crpvxrvpu MaTepj,1 all a. are determined, dependi ng on material structure. 

KnlO'leBble cnoaa: aAAj,1Tj,1B Hble TeXHOIlOrj,1 j,1 , Keywords: addit ive technologies, polymer composite materials, 

nOIlj,1MepHble KOMn03j,1 Ljj,1 0HHble MaTepj,1 allbl, mechanical processing, meta l-filled polymers, elemental 

MeXaH j,1 4 e C Ka ~ 06p a60TKa MeTallllOH anOIl HeHHble nonuwepu. compositi on, material st ructure 

n031leMeHTH bli-i COCTaB , cr pyxr ypa MaTepj,1alla 
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l1HcTpyMeHT M MHCTpYMeHTanbHble CMCTeMbl 
';-" lI1cclleAoBaHlile anarrraeusrx paCT04HbiX onpaaox 52 

. ~. C B.5ywyeB, H CEcauos 
(' 

Paccworpeau HOBbie Tpe60BaHl1 i1 K KOH cTpyl1pO BaHl1 1O paCTOYH blX 
f 

onpaao« . Ani1 06 beKTI~ BHO CTl1 peavnsraro a l1CCneAOBaHl1i1 npose ­

AeHa aTTeCTa Ljl1i1 scex COeAl1H eHl1 i:1 paCTOYHblX onpa so«. nonyyeHbl 

3aBl1C l1 MOCTl1 lKeCTKOCTl1 ananrwsu ux paCTOYHblXonpasox B cOCTa ­

Be TeXHOnOrl1yeCKoi:1 Cl1 CTeMbl aepraxansuo-rhpeaepuoro CTaHKa OT 

nepeMeHHo i:1 HarpY3Kl1 Ani1 pa3nl1YH blXycnO Bl1i:1 C60PKl1 neraneji 

onpaa ox. 

KnlO'leSb,e cnoaa: aAam l1 BHbl i:1 , paCTOYHo i:1, onp aska, l13MepeHl1e, 

COeAl1 HeHl1 e, lKeCTKOCTb, TeXHOnOrl1yeCKl1i:1, Cl1 CTeMa 

BlllilflHlile neperovex 4epBfl4Hoj;1 Q>pe3bl Ha nporpans 56 
ee npolil3BoAfllLlej;1 nOBepXHOCTIil 

A V1 CaHiJ,nep 
B npou ecce axcnnvarauaa 3y60pe3Hbix yepBi1YHbiX cjJ pe3 npl1 06· 

pa60TKe 3y6yaTbiX xonec, BCneACTBl1e nepl10Al1yeCKl1X nepero­

yeK cjJpe3 no nepeAH ei:1 nOBepXHOCTl1 3y6beB, npoaanaercs l1 CKa · - lKeHl1e npocjJl1n i1 np0 l13BOAi1U1 ei:1 nOBepXHO CTl1 yepBi1 YHoi:1 cjJpe· 

3bl l1 , COOTBeTCTBeHHO, npocjJl1ni1 3y6beB Hape3aeMoro «oneca. Ani1 
06eCneyeHl1i1 «a-recraa 06pa 60TKl1 l1 paLjl10HanbHoi:1 axcnnvara­

Ljl1 l1 3y60pe3H bix yepBi1YHbiXdipes no roCT 9324·2015 onp eaeneuu 

l1 npeAnolKeH bl Mepbl He06xOAl1Moi:1 KOMneHCa Lj l1 l1 B03Hl1Ka lO U1 l1X 

norpeun-o crea . 

KnlO'leBb,e cnoaa: 3y6'1aTble «oneca, 3y60pe3Ha i1 rppesa, 3y60· 

06pa60TKa, 3aT04Ka 

nepcneKTIilBbl nplilMeHeHlilfi nonawepuoro 62 
WTaMnOB04Horo IilHcTpyMeHTa 

A .L\ KynV1 KoB, nA ll et pos, Vl .A 5ypnaKOB. n A nonWKOB 
npe/lpaSneHbl pe3Xl1bTaTbi \'\ c. c.l1 e \l..()B a~\'\ v.. , ~a\\\iI a~ \\~~~\:>\'1, ~a 

pacump euue 06naCTl1 npl1 MeHeHl1 i1 nOnl1 MepHblX watepu anoa. 
nOKa3aHa npl1HLj l1nl1 anbH ai1 B03MOlKHO CTb l1 3rOTOBneHl1i1 patio­

xero l1HCTpyMeHTa Ani1 WTaMnOBKl1 nl1CTOSbIXneraneji Vl3 nnacru­

«a MeTOAoM 3KCTPY3 l1 0HH0i:1 3D-ne4am. npl1SeAeHbl pe3Yl1bTaTbi 

MOAenl1 pOBa Hl1i1 npoue cca WTaMnO BKl1 nnaCTl1KO BbIM l1HCTpyM eH' 

TOM. Onpeneneuu KOHTa KTHble Hanpi1lKeHVl i1 l1 npu eeneuu pesvnsra­- Tbl uarvpuux 3KCnepl1 MeHTOB no BblTi1lKKe aaroroso« AeTanei:1 run a 

«srv nua» l1H CTpYMeHTOM l13 nonawepou MapOK PLA l1 ePA-CF. 

KnlO'leSb,e cnoaa: nVl CTO Bai1 crane, BblTi1lKKa, 

crans 12X18H10T, PLA, ePA-CF 

H aY4Hbie Cnel.llo1anbHOCH1 101 COOTBeTCTBylOll.llo1e 101M orpacnu HayKIo1 no KOTOpb lM }\{ypHan «CTA H KO V1 HCT PYM EHT» 

BXOAIo1T B nepeseus pel\eH3\11pyeMblx HaY4Hbix \I13AaH\I1V1 BAK 

MeTpOnOrV1l1 V1 MeTpOnOrV1 yeCKOe ofiecne veaue (TeXHV1 yeCKV1 e HayKV1) , 

2.5,2 . MaWV1 HoBegeHV1e (TeXHV1 yeCKV1 e HaYKV1), 

TeXHOnOr V1 l1 V1 o6opygoBa HV1e MeXaHV1yeCKO VI V1 ¢Vl3V1 Ko-TeXHV1yeCKOVI o6 pa6oTK V1 (TeXHV1yeCKV1e HayKV1), 

2.2.10 . 

2.5.5 . 

l e'f,,\-\GIi()\\,\\\ f.l\o.lli\'\\-\Gc.WG e\-\\'\t\ (,e'f,,\-\w·-\ec.\\\,\e \-\0.'1\\\'\),
 

Texaonorua V1 MaWV1Hbl o6pa6oTK V1 gaBn eHV1 eM (TeXHV1 yeCKV1 e HaYKV1),
 
2.5.6. 
2.5.7. 

Tools and ToolSystems 
Study of Adaptive Boring Bars 

SV Bushuev, N.S.Yesakov 
New requirements for the design of boring bars are considered. 

For obje cti vity of the results of the study, cert if icat ion of all boring 

bars connect ions was carried out. The dependences of rigidity of 

adapt ive bori ng bars as part of techn ologi cal system of a verti cal 

milling machin e on the variable load for various condit ions of 

assembly of bar part s are obt ain ed. 

Keywords: adapt ive, boring, bar, measurement , connect ion, 

rigid ity, technologi cal, system 

Influence of Regrinding of Worm Cutters 
on the Profile of Their Generating Surface 

A ISandler 
During the gear-cuttin g worm cutte rs operat ion when machinin g 

gear wheels, due to periodic regrindin g of the cutters on the 

front teeth surface, disto rt ion of the profi le of generat ing surface 

of th e worm cutt er occurs, and, accordingly, the teeth profile of 

the machined wheel. To ensure processing qual ity and ration al 

operat ion of gear-cutt ing worm cutt ers according to GOST 9324­

2015, measures necessary to compensate for th e result ing errors 

are defined and propo sed. 

Keyword s: gear wheels, gear-cutte r, gear machining, sharpening 

Prospects for the Applica t ion of Polymer 
Stamping Tool H 
A.D Kulikov, PA Petrov, I.A.Burlakov, PA Po\shkov M 

\\\~ \~"''''\\''' ~\ \~"'~n\,,\\ n\m~\\ n\ ~'1.,'\ln~\\\~'5 \\\~ S"\)'\l~ \)\ j:l\)\'1m ~1 

materi als app licatio n are presented . The fund amental possibility 

of manufactu ring a working tool for stamping sheet plastic parts 

using the method of extru sion 3D printing is demonst rated . The 

results of model ing th e stamping process with a plasti c tool are 

provid ed. Contact stresses are dete rmined, and the result s of fi eld 

experiments on the drawing of workpieces of " bushi ng" typ e with 

polym er tools of PLAand ePA-CF grades are presented . 

Keyword s: sheet steel, drawin g, steel 12X1 8H10T, PLA, ePA-CF 
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Po 6 oToTeXHHKa H MeXaTpOHHKa 

Peureuae 3aAa41i1 0 CKOpOCTRX Ii1 nOIlo>t<eHIi1RX 
AIlR MOAIi1<P1i14Ii1pOBaHHOrO MeXaHIi13Ma pOTOnOAa 

C4eTblpbMR KIi1HeMaTIi14eCKIi1MIi1 4enRMIi1 
IB. A ina3yHoB, I CA CKBOPL10B, H n f{oBaneBa, 

f{ B f{nVlMoB, n B.ia Bp Vln VlHa 
flp encrasneu anroparv V1TepaLjVlOHH Oro peureuua 3aAay 0 6eCKO­

HeYHO ManblX nepeweureuna x Vl COOTBeTCTBeH HO 0 CKOpOCTRX MOAVI­

<jJVl Lj VlpOBaHHo ro MexaHVl3Ma poro nona CyeTblpbMR KVl HeMaTVl yeCKVl ­

MVI LjenRMVI , BblXOAHoe 3BeHO KOTOpOro VlMeeT uiecr s creneue n CBO ­

60Abl. PaccMoTpeHHblj;i npocrpaucraeuusui MexaHVl3M MO}f{eT Haj;iTVI 

npVlMeHeHVle AnR aAAVlT Vl BHblX rexuonoraji Vl p060TOTeXHVlyeCKVlX 

KOMnn eKCOB no 06pa60TKe aeraneji CnO}f{ Hoj;i <jJOpMbl, B Vl 3MepVl­

rensaux MeTpOnOrV1yeCKVlX CVlCTeMax. 

KJ1IO~eBble cnoaa: MexaHVl3M napannenbHoj;i crpvxrvpu. KVl HeMaT Vl ­

yeCKaR uens, OCHOBaHVl e, BblXOAHoe 3BeHO, creneus cB060Abl, sana ­

ya 0 CKO pOCTRX, aanaxa 0 nOnO}f{eHVlRX 

V1HepopMa~HoHHble rexuonoraa 
Oc06eHHOCTIi1 OpraHIi13a41i11i1 HOpMli1pOBaHIi1R Ha 
KpynHoM MaWIi1 HOCTpOIi1TeIlbHOM npeAnpli1RTli11i1 

MIOTyraeB 
fl pencr aaneu aHanVl3 VlH¢Op MaLjVl OHH bIX CVl CTeM HOpMVlpOBaHVlR . 

Ha OCHO BaHVl Vl auanasa npenncxeua VlH TerpVlpOBaHH aR VlH <jJ OP­

MaLjVl OH HaR CVlCTeMa (1iI Ii1 C) B COCTas e CAnp Tfl Vl 1C-ERP, asrnonue­

Ha OLjeHKa ee 3¢ <jJ eKTVl BHoCTVl . Paccworpeaa npeVl MYU1eCTBa IiIIi1 C, 

a TaK}f{e OCHOB Hble Bbl30Bbl, CKOTOPblMVl CTanKVl BalOTCR oprau m a-

LjVlVl npa Vl X BHeApeHVlVl Vl nocneAYIOU1ej;i 3KcnnyaTaLj Vl Vl . 

KJ1IO~eBble cnoaa: HOpMVl pOBa HVle TpYAa, VlH¢OpMaLjVlOHHbl e CVlCTe ­

Mbl HOpMVlpOBaHVlR, V1HTerpVlpOBaHH ble VlH¢OpMaLjVlOHH ble CVlCTeMbl 

KeHC-HCTOpHSI 

CTa HKoApTeIl b 

Cne41i1H cTpyMeHT 

Robotics and Mechatronics 
68 Solution to the Problem of Velocities and 

Positions for the Modified Rotopod Mechanism 
With Four Kinematic Chains 

IVA Glazu nov,1 SASkvortsov, NL Kovaleva , 
KV Klimov, L V Gavrilina 
An it erat ive algo rith m for solving problem s of infi nite sim al 

d ispla cement s and, accord ingly, velocit ies of th e modified rotopod 

mechanism wi th fou r kine mat ic chains, whos e outpu t lin k has 

six degrees of freedo m, is pres ented. The cons ide red spat ial 

mechani sm can be ap pl ied in addit ive tec hnologies and robotic 

complexes for processin g parts of compl ex sha pes, in meas uring 

metro logical syste ms. 

Keywords: parall el st ructure mech ani sm, kin emati c chain, base, 

out put li nk, degree of freedo m, velocity problem , position problem 

Information Technologies 
72 Features of Standardization Organization 

at a Large Machine Engineering Enterprise 
M Yu Tugaev
 
An analys is of in forma tion systems of sta nda rdization is presented .
 

Based on the analysis , an int egrated info rmation system (115)
 

cons ist ing of CAD TP and 1C-ERP is pro posed, and its effect iveness
 

is assessed. The advantages of 115 are considered, as we ll as
 

th e main challe nges organizatio ns face when implement ing and
 

subsequent ly op erat ing them.
 

Keywords: labor sta ndardizat ion, inform ation syste ms of
 

standardi zati on, integ rated informati on systems
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