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1. Eloaywyn

H moapovuca pehétn adopd otov avooxedlaopd tou unocuctipatog/ Babuidag peradoong kivnong
(etyoc eAkoebu)v 0SoviwTwy Tpoxwv EEWTEPIKNG — EOWTEPIKNG 086vtwang) tou avapatopiou
«ANEMOZ 1» tou XiovoSpopikol Kévrpou Kapnevnoiou. Ito mAaiolo tng udtoTauevng ouvepyaasiag
petafld tou Epyactnplou Zrowewov Mnxavwv tng IxoAng Mnxavoddywv Mnxavikwv tou E.M.
MoAutexveiou kat tng Nepubepeiakhc Evotnrag Euputaviag g Nepldépelag Itepeds EAAGSaC,
npaypatornowBnke avtoPia tng eykatdotaong oe 8o daoelg, apxikd tnv 14" Askeuppiou 2022 kat otn
ouvéxela katd tnv neplodo 5-7 louAiou 2023.

Katd tnv autodia TN EeyKOTAOTAONG, TIPOYHOTOMOLAONKE TEPLAYNON OTIS EYKATAOTAOEL TOU
Xtovodpopikol kévipou, Omou £ywve kataypadr TwWV EMPEPOUS UROCUCTNHATWY KL avdAuon Tng
Aettoupyiag Toug. Katd tnv enioken éywe niong evnuépwaon yia TNV MPoOnyoUHEVR QVTIKATAGTACH TOU
by Tn¢ mapandvw BadpiSag (Ewodva 1). To ruvidv napouciale extetapévn $Oopd pe ektevi anovoia
UAkoU kat eixe kpBel mMARpwC akatdAAnAo yla Asttoupyia.

. - /

Etkdva 1: Avtikateotnpévo oy Badbuidag ehikoelbwv Tpoxwy

Kotd tnv Sedtepn eniokedn tov loUAo 2023 kAydkio tou EMM eruokédBnke ek véou To X1ovoSpouLkod
Kévtpo Kapnevnoiou mpokewévou va mpaypatornoindel in situ o avtictpodog HAXAVOAOYLKOG
oxedloopog. Ev toutolg, Adyw eMAeipewv tou amattoupevou eomAlopoy, n ATEYKATATTATN TNG
Baduidag frav aduvarn kai SpopoloynBnke n petadopd tou {ebyoug oTig EYKATAOTAOELG Tou EMMN.
OnTKA MopaTApRon TG Kopwvag (ecwieplkr oddviwon) — pe meploplopévn mpocPacn — €6elte
ektetapévn $pBopd Kal oty kopwva tng Pabuidag, n oroia frav oe &PLOTN KaTAOTAON KATA TNV
TPONYOUMEVN avTIkatdotacn Tou mvidv g Ekovag 1 cOudwva HE TG HaPTUPIES TwV unevBuvwY
Astoupyiag Tou avaBatopiou.




2. Metadopd oto EMMN

H petadopd tng Baduidag oto EMIM mpaypatonowifnke tnv Néumtn 20 loudiou 2023. Apxiké
npaypatonoienke KaBaplopoS ToV 0SOVIWOEWY WOTE va aMopakpuvBolv ol peydAeq moodTnteg
ypaoou kat va kataotel ebkt n AN pHetprioewy. Katd Tov onTikG EAEYXO0 TWV 080VIWTWY TPOXWY TToU
akohoUBnoe (Seiyvovral otig Ewkdveg 2 kat 3), mapatnpriBnke ektetapévn ¢opd oe apddTepPOUS TOUS
TpoxoUs. To mogoaoto ¢ $Bopdg kpiBnke avtiotpodw avdloyo Tou Xpovou cuvepyaciag Tou {ebyoug
KOl amodo8nke Ot £odoAUEVN KATAOKEUR TOU MWWV avtkatdotaong. H udrotduevn ¢pBopa eival
XOPOKTNPLOTIKO anoTéAeoua actoxiag og miéoelg enidaveiog kat kakng tonobEtnaong tou {gvyous. Eyve
eniong evnuépwon nNw katd Tty ansykatdotacn g Babpidag amd to appoblo ouvepyeio
SlamoTwlnke OTL 0 MEWTAPAC Tou tival cuvBedepévog pe To TVIOV fTav TpOoxelpa e8pacpévog
(umtipxe nafiudsL otny é8pach Tou eite anod addipa f yia va BonBrioet otnv apxikr euBuypdapiien tou)
KAl WG €K TOUTOU MPOKAAOUOE €K VEOU ameuBUYPANILON TOU {EUYOUS HE TO KATAOTPOPLKO AMOTEAECHA
TWV Napokatw Etkovwy 2 kot 3.

- -
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Ewkdva 2: Mvidv Baduidag Ewkova 3: Kop'd.)va Baduidag

AT TOV UTOAOYLOUO TNG MOPAREVOUGAS avToXg TNG Kopwvag pe Baon tnv péan ¢Bopd mou petpriBnke,
npoékupe n akatcAARAdTNTA QUG yia Iepattépw xprion oto avaBatoplo tou X1ovo8poikoU KEVTIPOU.




3. Avtiotpodog Mnxavoroykog 2XeSL0OUOG

0 avtiotpodog pnxavoroyikde oxeSiacpog tng Babuibag mpayuaronouibnke pe xprion Suo (2)
XElpokivntwy dopntwyv Bpaxovwy pétpnong ocuvietaypévwy (articulated arm portable CMMs), ta
XOPAKTNPLOTIKA TWV oroiwv avaypddovral otov Nivaka 1.

Nivaxac 1: TEYVikG YapakInploTika pounotikwy Bpaytévwy

FARO PLATINUM ARM Absolute Arm 8525
KotaoKeuaotng FARO HEXAGON MI
BaBpoi eAevBepiag (DOFs) 7 6
Epyoodaipa [m] 2.8 2.5
Tslxvol\ovla fuoentnpa Touch probe + Touch probe
ANYPnG HETPROEWV Laser camera
AkpiBela pétpnong (mm)
kata 1ISO 10630-12:2016 0.032 0.028

(ANSI B89.4.22-2004)

Metprioeis eAfidBnoav pe xpron aloBntipa tinou akidag enadng (touch probe) kat Yndrakol capwtr
laser (3D scanning). Ta §e8opéva amd TG HETPAOELS XPNOLUOTIOLABNKAY CUVEUACTIKA HE EEELSIKELpEVA
AOYLOHLKG WOTE VO YIVEL EKTILNGN TNG APXIKAG YEWHETPLag Tou Lebyous. KabBug To mwidv Sev amotehet 1o
TPWTOTUTIO OAAG €XEL AVAKATACKEUOOTEL, N YEWHETPia TNG kopwvag eAidBn we avadopad.

stnv Ewoéva 4 Sivovial napadelypora Twv vedwv onpeiwv nou eAidOnoay oTiq 05OVIWTEL TOU VIOV
KOt TG KOPWVOLG avtioTot .

Ewdva 4: Nédn onpeiwv mvidv (aplotepd) kal kopwvag (5e€Ld).

210 mapdoTnua Tou napovrog Sivovtal oL avadopés LETPROEWY TwV XQPAKTNPLOTKWY SLUGTACEWY TNG
kopwvag rou eAfdOnoav pe xprion tng akidag emadn.




3.1.

FeWUETPLKA xapakTnplotikd Babuidag mAnv odovtwoewy

O BACIKES YEWHETPIKEG SLaNOPPUICELS TOL TIVLOV KAL TNG KOPWVAG MEPAY TWV 080VIWOEWY KABaUTWY

elvat ot

1.

Ewdva 5: Aertopépela melpou kevipapiopatog tng kopwvag otnv tpoxaiia. Eiva epdavig n

e€ig:

Alapopdwon TpARATOE TARUVAS TIVIOV (BA. Ewdva 1). Kevipikd aTnv ANV TOU TIVIOV UTLAPXEL
Slapnepéc TprApa pe abnvatlaka yia woonayy ebappooth odriva évBeong nou okomnd €xeL
petadopd TNG OTPEMTIKAG POTG and tov afova oTnv oddviwon.

AtapopdWwoEels oTAPLENG Kal KEVIpaplopatog kopwvag otnv TpoxoAia. Ol Siapopdwoels autég
nepapfBdvouv Séka (10) mepidepslokd TPwVIKE eldopata («dtepd»), ta omola eival
OUYKOMNTA PE TO awpa TG kopwvag Onwe paivetatl otny Ewkova 5. To kabe prepd cuykpateital
pe tn BonBewa SVo KoyAuwdv TUTIOU GAev peyéBoug M20 kau meipo Béong o omoiog €xel
OUYKOAANGBEL pe To dTEPS. e WETPAOELS OV £ywvay, poékupe OTL N Béon twv neipwv bev
Siérovtav amd kdmola meplodikdtnta aAld sixav avolBei ek twv votépwy pall ot drepd kat
Tpoxahion kat eixav emwomou ouykoMnBel ywa aocddhion. Q¢ ek Toltou, Sev Eywe
anocuvappoldynon/ kataotpodr twv nelpwv Sedouévou OtL oL Béoelg Toug Ba ATav amiwg
eVOELKTIKES KaL 1) Hétpnaor Toug dev Ba anédepe kdmolo aflonoujoLuo nogotiké Sedopévo yla
Tov avtiotpodo oxedlaouo.

ouykOAAnon tou reipou otnv ewkova Se€Ld.




4. Yrohoylopog {evyouc 060oVIWTEWY

OL petpAocelg nou eAfdBnoav amd tnv Swadikacia Tou aviiotpodou pnxavoloywoU oxediacpol
obfjynoav otov UTOAOYLOUO TNG YEWUETPLOG TWV UDLOTAMEVWY OSOVIWTWY TPOXWY ONwg auth
arotunwvetat otov Mivaka 2. Na Tov UNOAOYLOWUS TwV avIoxwy o kaudn noddg kat nieon emudaveiog
novu napatibevrat otov MNivaka 2, éywe xprion twv SteBvwv npotunwy 1SO 6336-2 kat ISO 6336-3 (ISO
6336:2019), evw 1o doptio untohoylopol avépxetal o porry 41 [kNm] kat 60.1 [kW] cuvohtkn oxy tng
BaBuiSac, énwe auth avaypadetal oty NpodakAnan unofolng npoodopds (23PROC013418837 2023-
09-15).

Ta Aoylouikd rou xpnowlonotdnkav yio tnv eneepyacia tou védoug onpeiwv kat Tnv efaywyr] Twv
VEWHETPIKWY XAPOKTNPWOTIKWY TG Badpidag Arav ta Geomagic Studio kat GearCalc-Prol. Na tov
UTLOAOYLOHO TWV YEWHETPLKWY XAPaKTINPLOTkWY tng Babduidag nov mpogkuav and UETPHOEL UE TO
touch probe xpnoiwuonowiBnke 1o Aoyiopkod PC DMIS CAD++v.2023.1.

NMivaxag 2: [EWUETPIKG Xop aKTNPLOTIKG Tpoy WV upiotauevnc Baduidac

Gear 1 (Pinion) Gear 2 (Wheel)

Tooth geometry Symmetric I1SO 53:1998 Profil A Symmetric ISO 53:1998 Profil A
Normal module [mm] 12 12
Normal pressure angle [°] 20 20
Helix angle [°] 12 12
No of teeth 23 168 (internal})
Profile shift coef. 0 0
Facewidth [mm] 200 200
Outer diameter [mm] - 2200

2210
Center distance [mm] 889.4363
Dedendum coef. 1.25 1.25
Addendum coef, 1 1
Root radius coef. 0.38 0.38
Transmission ratio (i12) 7.304:1
1ISO Quality Q10




4.1. looSuvaun euBela obovtwon

H anaitnon avacxediaouol tng Babuidag pe xprion eubeiag 08oviwaong (spur gears) éywe npokepévou
va SleuxoAuvBel n avakatackeur] tng, kabwg n embidpbwory ™ KpiBnke adlvarn Adyw TNg
exteTapévne $Bopdc. Baolkég amoUTAOEL, TOU QVaoXESIAOUOU TNG YEWUETPlag Twv odoviwaoewv
anoteAoLv:

1. Mwtripnon tng andotacng agovwy tng fabuidag.
Atatripnon Twv ouvteAeotwv acdakeiag évavtt kapdng moddg kat mieong empaveiag oe
anodekta enineda yla tnv ibwa dpodption.

3. Awtipnon NG oxéong uetadoong oe mopopold TR pE TG ublotapevng Babuidag
(i1z=7.30411).

O UTOAOYLOPAC TWV VEWV XAPAKTNPLOTIKWY T Babpidag éywe pe tn PoriBeta tou Aoyiopikou GearCalc-
Pro2 nou éxel avarttuxOei oto Epyactripio Ztoeiwv Mnxavwy & Auvapikrg EMIM cUpdwva pe to onolo
ELOAYOVTAL TO XOPAKTNPLOTIKG TNG UBLOTAUEVNG 08OVTWONG Kat YIVETAL QUTOHATA O UTOAOYLOMOS TNG
UTOKATAoTaTNG 08OvIwong. Ta Kataokeuaotikd dedopéva tou véou Lelyoug ob6vtwv divovral otov
Mivaka 3.

Mivaxac 3: FEWUETPIKA YOPAKTNPLOTIKG TPOXWV untokataoratne Baduisac

Gear 1 (Pinion) Gear 2 (Wheel)

Tooth geometry Symmetric 1SO 53:1998 Profil A Symmetric 1SO 53:1998 Profil A
Normal module {[mm] 12 12
Normal pressure angle [°] 20 20
Helix angle [°] 0 0
No of teeth 24 173 {internal)
Profile shift coef. 0.24 0.0876
Facewidth [mm)] 200 200
Outer diameter [mm)} - 2200

2210
Center distance [mm] 890
Dedendum coef. 1.25 1.25
Addendum coef. 1 1
Root radius coef. 0.38 0.38
Transmission ratio (i2) 7.208:1
ISO Quality Q9

ATtd ToV UTIOAOYLONO TN LlooSUvapng euB&iag 086VTwang MPOKUTTTouV Ta akéouBa oToleia
avabOPLKA HE TLC ATALTACELS TOU QVAOXESLAOHOU:

1. Anéotoon afévwy 890 [mm] évavtt 889.4363 [mm] (Stadopd 0.5637 [mm], apeAntia).
2. Ixéon uerddoong 7.208:1 évavtt 7.304:1 (Stadopd -1.3%, apeAntéa).




L0 TOV UNTOAOYLOUO TNG AVTOXHC TOUG HE Xprion Twy SteBvv mpotumwy ISO 6336-2 kal 6336-3 ektog and
ta ¢optia Mou opioTnkav avwiépw, yiveral Bewpnon XpRong YPAOoOU KIVNUOTLKAG GUVEKTIKOTNTOG
v40=550 [mm?/s] pe ebpog Beppokpaciwv Asttoupyiag -30 [°C] éwg 260 [°C]. Ta anoteAéopata divovrat
atov MNivaka 4.

Nivakac 4: YrioAoytouoi avroyric tpoywyv vrokaraorarnc 8aduidac

Root safety (1SO 6336-3) 1.531 1.651

Flank safety {ISO 6336-2) 1.245 1.469

Tuvteheatrig aodadeiag Evavtt kaudng modsg: 1.531 (ruvidv) kat 1.651 (kopwva) avtioTtoxa.

Tuvteheotic aodateiag évavtl iéoewy etudaveiag: 1.245 (mwiov) kat 1.469 (kopwva) avtictoa.

To mpotuno I1SO 6336:2019 Sev opilel EAGXLOTEG TIHEG TwV ouVIEAEOTWY aodadeiag évavtt kaudng
nodo¢ kal mieong emudaveiag Kot EMOUEVWE OL TUEG TWV CUVIEAECTWV AoPaAEiag MOU TPOKUTITOUV
Bswpouvtat LkavomotnTkol.

Ta enutAéov oTOLXElD TTOU amattodvral (épav Twy 6awv avaypddovrat oTov nivaka)
elval ta akéiouba:

1. Ndyog otedavng: 70mm

2. YA 05OVIWTWY TPOXWV HE T KATWOL TEXVIKA XAPAKTNPLOTIKA 1] AVWTEPQ.

Mivakac 5: MpoSwaypawéc vAikoU karaokeuric véag 8aduibag odoviwoswv

YAwo €45 (2) IS0 6336-5 Figure 11/12 (MQ) Flank & root hardened
EiS0¢ UAKOU IkAnpUpévog XaAuBag

Erudavelakn Katepyaoia Flame/ induction-hardened

‘Opto Siapporig (R,) [MPa) 490

Avtoxn oe epeAkuoud (Ry) [MPa] 700

Erudaveiak okAnpotnta [HRC] 57

Core hardness [HBW] 186

'Opro avroxfig o8¢ (1SO, DIN/AGMA 370

2101) (Grim/0at) [MPa]

'Opto avroxr¢ Rieong erudaveiag (ISO, 1220

DIN/AGMA 2101) (OHiim/Gac) [MPa]




5. Jupnepaopota

ZUUTEPAOHATIKY, oTO MAaiolo tng MpookAnong urntoBoAng npoodopag (23PROC0O13418837 2023-09-15)
npayuatonoidnkay ta Katwot:

1.

NpayuatonoliOnke omTkag £Aeyxog Tou UdLOTApEVOU (eUYOUC OBOVTIWOEWY Kal €UPEdn
ekteviic $Bopd o€ apdoTEPOUC TOUS 08OVTWTOUC TPOXOUG.
Npaypatonotidnke aviiotpodog UNXavoloytkog oxedlaouods tng ublotauevng Babuidag ta
OVOUOOTIKA YEWHETPLKA XAPAKTNPLOTIKA TG onolag Sivoviar otov Mivaka 2. Q¢ ovouaoTikd
avadEPOVTaL TA YEWHETPLIKA XOPpAKTRPLOTKA KawoUpylag (xwpig ¢Bopd) Babuidag.
Npaypatonotenke avaoxXedlaopdg thg Baduidag. H unokatdotatn Babuida mepypadetal
otov Mivaka 3 kat éxel UntoAoyioTel pe euBeia 066vtwaon — évavil tng ubLoTapevng EAKoeSoUg
— wote va SteukoAuvBel n katagkeun tnG. H unoxatdotatn Babuida eivatl looduvaun pe Tnv
UPLOTAPEVN TO0O avadopIKA HE TA KWNUATIKA TNG XAPAKTNPLOTIKA (oxeSov (dleq oxéaelg
petadoong) 6o KaL o oxEor WE TNV aVTOXH) TNG.
Mrnopei va yivel endoyr olaadrmote ek twv Vo BaBUiSwv Yy TV KATAGKEUR TOU VEOU
{ebyoug Ttou Ba AVTLKATACTAOEL TO AKATAAANAO UBLOTAHEVO.
Ow npoSiaypadég Tou UALKoU Kataokeug apdotepwy Twv Badpidwyv Sivovral otov rivaka 5.
TUYKEVIPWTIKA ot Aownég mpodiaypadéc (SLactdoel;, avoxég kat HETPoAoylkdg €AeyXoq)
nepAapBdvovtal ota cuvnupéva pnxavoloyikd oxédia. Ta pnxavoloyikd oxédia Bpiokovrat
ota pdf pe évbelén:

a. Existing. Adopd tnv vlonoinon véag PaBUISAG ENKOELSWY TPOXWY OUOWV HE TWV

UPLOTAUEVWV.
b. Redesigned. Agopd tnv VAomnoinon véag unokatdotatng Paduidag tpoxwv pe eubeia
odovtwon.
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