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ITPOAOIOX

Ov aApot@osis £ehiEerg oTovg Topeic TG TEYVOLOYiag eveg unyavovpyeiov CNC ko Tov
eEoutMopod 1oV KOOGTOUY OmaPaiTNTN] TNV AVAYKY GVTANONG TANPOQOPLOV O0mé T
owedvi Prfhoypagio ko to dwwdiktvo.l'e avTo TOo AdYo TpoywpPNoapne ot dSnulovpyEia
gvog IleprekTikov EMANVo-ayyMKov / ayyro-eAAViKoD Ae€lkov.

To IMapov AeEkd @PLL000EEL VO, KOADWEL TO GYETIKA KEVA. Agdopévov, paileTa, 6TL dEV
vAdpyEL AAAN avVALOYY] £KO00T] 6T (OPO HOS, OE@POVUE OTL TPOGPEPEL CNUAVTIKES
VANPEGIEG O TEYVIKOVS 0CPULELNS, IINYAVIKOVS, TEYVITES,YEIPLOTES KO POLTNTEG,

Téhog ehntilovpe 611 ) [Ipoomadera avty 0o amroteréoel TNV a@eTNpia TEPULTEPO
ENTAOVTIGNOV TG EAANVIKNI S Birfitoypagiag pe vEéovg dpovg.



TOMEIY - SECTIONS

EEQOYAAO

ITEPIEXOMENA

ITPOAOT'OX

DEIZATQI'H

i) EAAHNO-AITAIKO AEEIKO

1) ATTAO-EAAHNIKO AEZEIKO

ivV)MATI-PPE

1)
2)
3)
4)
5)
6)
7)

V)EEOIMAIZEMOX MHXANOYPI'EIOY-WORKSHOP EQUIPMENT

IMaAia/Maokeg tpootaciag- Protection Glasses/MaskS
ITpootacia yepunv-Hand Protection

ITpoctocio Avarvorc- Respiratory Protection
[Tpoortacia Axong- Hearing Protection

Doppeg - Mavtedovia Epyaciog- Work Pants
[Mamovtowa Epyaciag — Protection Shoes

[Mpootacio Kepaiiov — Head Protection

1) Toépvoc- Lathe

2) Kabetn @péla- Vertical Milling Machine

3) Opilovtio @péCa- Horizontal Milling Machine
4)E1pavtla- Plate Bending Machine

5)Y opovicod Yolridi-Mechanical Shearing Machine
6)I[TAdopa Kommc-Plasma Cutter

7) Aleg Epyotopnyavég-Other Tool-Machines

A)Ydpaviwkn [péca-Hydraulic Press
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B)Kpovotikn IIpéca- Eccentic Press

I')Paovriepa- Iron Bender

A)Kvawvdpog Hiextpikdc- Roll Bending Machine

E)IIpéca Opilovtia- Plate Bending Machine
XT)Kopdoviepa- Bordering Machine

Z) Zovpmoyahda- lron Workers

H) Wolidt Kappaviora- Shear Guilotine

®) Tpipeio Tawviac-Sander

D)Apdnavo Kolwvaro- Bench Drill

VIi)IIAPEAKOMENA MHXANOYPI'EIOY-WORKSHOP ACCESSORIES

1) Kovdoha/Moavérec-Taps/Turning Holder

2) Opyava pétpnong-Measuring Instruments

3) Opyava cvopiEng-Clamping Tools

4) Kontikd gpyareioa-Cutting Tools

5) Epyakieia Zvykorinong-Welding Tools

6) Epyoleia xeipog-Hand Tools

7) E&omlopdg Metagpopdac-Transmission Equipment

VIlFEQMETPIKA XAPAKTHPIZETIKA/MHXANOYPI'IKEX
KATEPTAXIEX-GEOMETRICAL FEATURES/ MACHINING
PROCESSES

Viii)BIBAIOT'PA®IA



EIZATQI'H

T givor To Mnyavovpyeio

‘Eva unyovovpyeio amotedel ) Pdon pog mopaywyns Paciopévng 6e UnyovoAoyika

eCapmuota. Eivar duvatdv va veiotatar cov avedpTntn Topaymylkn Hovada 1| Gov TUNRLO
UG OAOKANPOUEVNG TOPAYWOYIKNG LOVAdAG o€ éva €pyootdoto. Ot Bactkég OpaoTnploOTnTEG LE
TIG omoieg aoyoreitarl Kupimg Eva pnyavovpyeio, eivat ot TopaKdTo :

HEAETN - oyediaon TpoidvImV,
TPOYPOLHOTICUOS TAPAYOYNG,
oyedioon epyarei®V - 1010GVGKEVAV,
SloKivon LVAIKOV,

TapoayOYN,

ENeY(0G TOLOTNTOG.

[Ma va avromokpiBei Eva unyavovpyeio 6tovg GKOmovg Tov, Ba Tpémetl ekTdg Amd T0 KHPLO

ADPO TOL, VO TEPIAALUPAVEL CLTOVOLLOL TULOTA Yo EMUEPOVS dpacTnprotntes. Tétown TunpaTo

sivan :

Tunua cuvapproAoyncemc

Epappootipro - Kapuvevmpio - Zidnpovpyeio - Xvtipio
Epyoalelokatackevaotiplo

Tunpa Beppikdv Kotepyacidv

Tunpo pnyovikdv SOKIUAOV, YNUKAOV 0VOAIGEMV Kol LETAALOYVMOGLOK®OV EAEYYMV
Amofnkn vAkov

Amobnkn epyoreimv Kol LETPNTIKOV 0pYAvV®V

Tvonuaiver CNC

CNC = Computer Numerical Control

O1 CNC (voloylotikég aplOunTikég eAeyYOUEVES) UnNyaveS eivol ToAVTAOKA epyaAeia
eNeEePYACIOG VAIKMV TOV UTOPOLV VO dNULIOVPYNGOVV TOADTAOKO EEQPTILATO TTOV OTOLTOVVTOL
amo TN GOYYpov TEXVOAOYia, Ol omoieg avEdvovtat paydaia e TNV TPAOSO TWV VITOAOYIGTAOV.
O1 CNC pmopotv va, BpeBovv oe punyaveg mov eKTEAOVV TIG epyacieg Omwe TOpvoL, PPELES, KO
Kot yapaén pe Aélep, vopokom Kot GAA@V Propnyavik®v epyareimv. O 6pog CNC avapépetal
G€ L0, LEYAAT OLLAON OTO OTA TOL UMY OVILLOLTOL TTOV YPTGUYLOTOLOVY T1 AOY1KT] DVITOAOYIGTN Y10
TOV £AEYYO TOV KIVIGEMV Y10, va ekTeAEGOEL 1 koTepyacio



EAAHNO-AITAIKO AEEIKO

EAAHNIKA AI'TAIKA YEAIAA
A
(Aql)t;)(};];g;;:(;g oTaBunG yokTikoy Coolant Level Sensor (MILL) 46 , 49
(A]}g(m;g[;gg oTaBENG YoKTUOD Coolant Level Sensor (LATHE) 39
AKOvOVIGTN 0N} Irregular hole 103
AKavOvieTn droToun Irregular cross section 107
AKOVOVIGTO XKOAL Irregular step 111
AKOVOVIGTO EEOYKONA Irregular boss 109
AKPOQPOOLH YUKTIKOD Coolant Nozzles 44 51
AKpo@ucio ypappig aépa Air Nozzle Air Line 93
AKTIVIKO vEOpO. Radial ribs 110
Alorpadopog Polisher 99
Alveida 6to Tepifinpa Chain to Enclosure 52
Apmgpotoumidoo yneoki Digital ammeter 82
Avaroyiké Ecotepiké Mikpopetpo 2 An_alogue Internal Micrometer , 2 78
Ynueiov Point
Avaroyiké Ecotepiké Mukpopetpo 3 An_alogue Interna Micrometer 3 78
Ynueiov Poin
Avoroyiko EcoTtepiké pikpopetpo pe Analogue internal micrometre with 79
PORPOELONG PUTES jaw
Avodoyiko Mikpépetpo Analogue External Micrometer 77
Avoroyuo IMaydpeTpo (Bepviepov) Analogue Vernier Caliper 75
Avauariipas owddus Svvaood | yector rive Fan (LATHE) a1
g{,}?’;‘;’:}‘g‘;ﬁ‘;ﬁg“g OLIVUGROTIOY |\ /o otor Drive Fan (MILL) 45
AvtAiio atpdxTov Spindle Pump 38
Avthia d0ygiov Lod100 0 TPAKTOV Spindle Oil Tank Pump 38
Avthia Aadrov Oil Pump 53
AVTAO TUTIKOU YUKTIKOD Standard Coolant Pump 49
AvTAio YoKTIKOY VYN Mg Tigong High-Pressure Coolant Pump 39
AvVoy®OTg 0600¢ Thc lifter 57
‘{“T"(‘;i‘,’l{%g“ TNAELEPIOTIPLO Remote Jog Handle (LATHE) 37
ATOCTOREVO THAEXEPLOTIPLO Remote Jog Handle (MILL) a4 47

(PPEZAY)




Ac@alon/Anac@diion moritag Pallet Clamp/Unclamp 49
ATPOKTOG Spindle 44
AVAOK®OTO TPOOTATEVTIKO Corrugated scart 59
Avtépatn 00pa pe ogppo (TOPNOY) | Servo Auto Door(LATHE) 42
Avtéopatn 00pa pe ogppo (PPEZAY) | Servo Auto Door (MILL) 24
AvTépatog omicO10g 061y0¢ Motorized back gauge system 56
AQU1povpEVY] TPOGTUGIN YEPLAOV Collapside finger protection 56
B

Bapelaxi Milling Cutter Plain 74
Biopa 6vvdsong towpmiong Torch receptacle 58
BonOntikf mapoyn YuKTIKo Auxiliary Coolant 46
Bpayiovag LTP LTP Arm 40
Bpayiovag SMTC SMTC Arm 51
Bpayiovac vrootipiéng Squaring arm 46
Bpayiovog vrostipiéng Aapapivog Angular front support arm 54
?(gg’g;‘:;; THPISNS TOAETAS Pallet Support Arms (MILL) 51
BuvOwopevo Flat (countersunk) 96
Bu0iwlopevo @akogrdég Oval (raised head) 96
BiOwopo Draft 113
BuOiopévo koppdtt Drafted part 113
I

Tolko Kieldi pe kaotavia French Ratchet Wrench 93
I'avto BopPoxepd pe polyester Gloves cotton and polyester 30
Lavtio dgppatondviva Gloves Pig skin 30
I'avtio Nurpiriov Nitrile Gloves 30
I'epavog Gantry 57
I'spprovomorvy®mvo Combination Spanners 92
I'koalotavaira Water Pump Pliers 91
I'pelopetagopiag Conveyor 46 , 47
I'pelopetagopéog (TOPNOY) Chip Conveyor (LATHE) 36
I'pelopetagopéog (PPEZAY) Chip Conveyor (MILL) 43
I'pYdrog Jack 98
Tvald tpoctaciog Protection goggles 28
IM'vaha Mpootasiog Kigiotov Tvmov Safety Glasses Closed Type 28
Tvold cuykolinth aspriopsvo, Glasses welder ventilated 28
TI'ovia Angle 112
I'oviakog Tpoyoc Corner Grinder 87
A

AéKTNnG gn@vonong aépa, (PPEZAY) Air Blast Receiver (MILL) 49
AWIKEVOUETPO Feeler gauge 80
Awpopoopévy Onn Spotface 115
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Awumépng omn

Through hole

104

AlavoiEn omg Drilling 117
AwaTpnn Toémn Through pocket 107
AW PTG VEPOD Water Separator 38
Awmepng Zyopn Through slot 105
Awhog Bpoyiovag SMTC SMTC Double Arm 44
Awokonpiovo Idykov Table Saw 87
AloKompiovo ye1pog Circular Saw 86
Aiokog gpyadeiov (TOPNOY) Tool Tray (LATHE) 37
Aiokog epyadreiov (PPEZAY) Tool Tray (MILL) 43
Aiokog pwvicpatov (PPEZAY) Chip Tray (MILL) 46, 49
Aiokog pwvicpatov (TOPNOY) Chip Tray (LATHE) 39
Aiokog @UAAENG Storage Tray 42 , 47
Aoygio amooTpdyyrong Lodrov Oil Drain Container (LATHE) 36
Aoyeio pwviocpdtov (PPEZAY) Chip Container (MILL) 43
Aoygio pwviopatrov (TOPNOY) Chip Container (LATHE) 36
A0YEID YUKTIKOD Coolant Tank 37
Aparavo Kolovaro Bench Drill 64
AvvopokAEd0 Torque Wrench 94
AvvatétnTécBuOiog Internal fillet 113
E

Eyxonn Phillips Phillips 96
Eyxom-Zyiopn Slot 96
Eyyepiowo Xpiong & Agdopéva Operator’s Manual and Assembly a4 47
ovvapporoynons (®PEZAY) Data (MILL) ’
Eyyepiowo Xpiong & Asdopéva Operator’s Manual and Assembly 37
ovvapporoynons (TOPNOY) Data (LATHE)

"Exmivon Washdown 46
"Eleyyog aépa atpaKTOL KO avTAiog Spindle Air and Pump Control 38
%‘gg’z‘fg TpOmELL EpYOGing Front Work Table (MILL) 43
Ewvioyvpévec eviroerg Gussets 111
Evicyopévn svdon tou@petog Wall gussets 112
Evioyopévny evoneoykOnatog Boss gussets 112
E&ayovu eykomn (GALEY) Hex socket (Allen) 96
ECaymvo kierdi (ariev) HexKey 92
E&opeTikd moldmhokn T6émn Highly complex pocket 107
Eaptiqpata Towpidog Wear Parts 49
E&0ykopa pe omn Hollow boss 109
EEOYKOPO pE 6TEPONO, Threaded boss 109
sEoykdpaTa Bosses 108
EEmlkeig Pullers Separator 98
E&mlikeic Xe1pog Pullers 97
EEotepukn hoEoTunon External chamfer 112
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Efotepiké Kapmdropa axpig

External fillet

113

Eppapro giéyyov (PPEZAY) Control Cabinet (MILL) 45
Eppapro eréyyov (TOPNOY) Control Cabinet (LATHE) 40
Eppapio gréyyov, mhevpikog wivokog Control Cabinet Side Panel 40
Eocoynq Depressions 103
Ecotepikn koldtnTOo Captured cavity 108
Ecotepun) tépvevon Boring 117
Ecotepiki Ao&otopn Internal chamfer 112
Ecotepwko Opyavo MéTpnong pe _ _ _ 79
Polou Internal micrometre with dial

EvOsia mopsia Straight path 105
Z

Zovpmoyaida. Iron Workers 63, 100
H

H/K atpaxtov Spindle Motor 40
Hiektpiko Maidyko Electrical Hoist 102
Hlektpikoi cuvoeTipeg Electrical Connectors 45
Hiektpodro FL €&’ amooctaosmg Electrode C 59
Hlexktpoow FL £&’emapng Electrode FL 59
Hlektpoovykorinon Hiektpodiov Electrode Welding 88
Hlextpoosvykéiinen oppatog Welding Wire 88
Hpwokhki Aipa Half round file 101
®

Ovp & mpocpacng xd)? A Storage Pull Down Access Door 48
GUPAUEVI] TPOG TU KAT®

Ovpeg TaréTog Pallet Doors 51
K

Kaol®ow yeudong pe daykava Work Cable with clamp 58
Kopmdrlopo axpig Fillet 113
Kopmolmté Xkaii Contoured step 111
Kaprviotoi faon Contoured base 107
Kavovikn drotopn Regular cross section 107
Kavoviké Xkaii Regular step 111
Kaného IIpocTacioc amo kpovon Hat Impact Protection 35
Karosafior (Ior0) Screwdriver Slotted 95
Katoafior pe Terpdyovny Moty Square Screwdriver 96
Katoafior Tomov Torx (aotepdkt) Torx Screwdriver (star bit) 95
Kevtpogopéag Tailstock 40
Kegai atpdxtov Spindle Head 40
Kipotio gréyyov nhekTporoyik®v Electrical Control Box 42 , 47
Kgion Wrench 59
K\eioti] KOWLOTNTO Enclosed cavity 108
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KoAiaovl0o , petpiko yio ToQin onn

metric thread tap for blind hole

70

KoAiaovlo HSS-E, petpké ya

m metric thread tap for Through hole 70
owpmepn omn
Kovovil kappioiov _ o 65
EexovopiopnaTos,noKp Carbide rough milling cutter, long
Kovévh kapprdiov crepotépunone, Carbide metric thread milling cutter 69
UETPIKO YMPig 6TacIN0 YOviag without chamfer edge
Kovdéoir kapprdiov ersipotéopunonge, Carbjde thread milling cutter for 70
NETPIKO metric threads
5;‘;?:;;;:,)';?]‘; E] lgﬁul::pmé ug onéowpo Cgrbide metric thread milling cutter 69

; with chamfer edge

YoOviog
Kovovir kapfrdiov givipiopatog, o o 65
T Carbide finish milling cutter, long
Kovovia Taps
Kom| srteypopdtov Threating 117
Kopdoviepa Bordering Machine 62
Kovpni [EMERGENCY STOP] Button [EMERGENCY STOP] 50
Kovpri [PART READY] Button[PART READY] 50
Kovpni [ROTARY INDEX] Button[ROTARY INDEX] 50
Kovpri apeong dwokonng Aevtovpyiog | Emergency Button 94
Kovpni dpeong owakonng Aettovpyiog | Emergency stop Button 46
Kovpni arac@dieng epyaisiov Tool Release Button 44
KoyLiag aykdpmong domwédov Floor Anchor Bolt 52
Kpavog IIpoctaciog Safety Helmet 35
Kpavog Zvykéiinong Welding Helmet 29
Kpovotwi| Ilpéca Eccentic Press 60
Kpovetiké Apamavo Hammer Drill 97
Kvlvopikn om) Cylindrical hole 103
Kvlvopiko Pan 96
KvAvopiké @akogrdéc Dome (button) 96
Kviwvopog Hrextpukog Roll Bending Machine 61
Kvhmwopiké eEdykopa Cylindrical boss 109
Kvprog amolevkTng KVUKAOPATOG Main Circuit Breaker Switch 45
(PPEZAY) (MILL)
gvgi)(ﬁgzt;qsvmng KUKAOPaTOG Main Circuit Breaker (LATHE) 41
Kovikég Mg Avo I'ovieg Milling Cutter Double Angle 73
Kovikég Mg Mio I'ovia Milling Cutter Single Angle 73
Koviki Tépvevon Taper tunning 117
Kovii péla 90 Countersink 90° 67
A
Aapapivoydido Shears 99
Aipa File 101
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Alota avo@opas KOOV G ke M

G- and M-code Reference List

(TOPNOY) (LATHE) 37
Alota avo@opas KOdK®Ov G kar M G- and M-code Reference List 44 48
(PPEZAY) (MILL) ’
Ao&oTpion Chamfering 117
Aootounuévn Yyovia Chamfer 113
Adyion Bend 114
Avyion hapapivog Sheetmetal bend 114
Avyion papoéov Bar bend 114
M

Maovéieg EEoTepikig External Turning Holdder 72
Mavéleg EEotepucic Xrewpotopnong | External Thread Turning Holdder 72
Maovédleg Ecotepikig Internal Turning Holdder 72
Maovéleg Ecotepikiic Xrnepotounong | Internal Thread Turning Holdder 72
Mdoxa nhekrpocvykéinong pe Welding Mask with electro filter 29
NAEKTPOVIKO QIATPO

Mch,a Mioot lposmov Am Half Face Mask Silicone 31
PRV NG|

Maoka OLOKANpoOv 31
IMpocoOTov(Agpinv & ATHOV) Full Face Mask (Gas&Vapour)

Maoka Xkovng Dust Mask 31
Méyyevn kevipapilopevy Centring vice 84
Méyyevn kevipoaplopevn pe 84
AVUGTPEYIIES GLUYOVES Centring vice with reversible jaws

Méyyevn pe Aapn cvyypatnong Vise Handle Holder 37,48
Méyyevn cuykpatnong epyaireiov Tool Holding Vise 43,47
Meraxwovpevog ppoyiovag Movable controller arm 56
YELPNGTNPLOV

MeTpnTiig micong aépa Air Pressure Gage 53
Metpntiig micong agpiov Gas pressure gauge 58
Metpntig micong Aadiov Oil Pressure Gage 53
Metoniko pelapiopa Face milling 118
Mn oyowpaticpévy Toémn Non-uniform pocket 106
Mn oporépop@o s£6ykmpa Non-uniform boss 109
Mnyoaviopog arrhayng epyareiov 43
outpeLo£Ld0VS TOTOV Umbrella-Style Tool Changer

Mnxav"f" 65 ohhoyis epyareiov Side Mount Tool Changer 42
TAEVPIKNG £0PaONG

xggﬁ:ﬁ Z%ﬁﬁﬁ?.?sgﬁ%{gmm Side Mount Tool Changer SMTC 47
Mnxav,w" 05 ATORAKPLYONS Rear sheet sliding plates 56
OUTOGTONEVOV KOULOTIOV

Mnyavokiviity Ko IMiaopa Mechanized Plasma Cutter 47
Mopoyveopovio Protractor 81
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Movada mhdopa Plasma system 57
Movada vopavikig weyvog (HPU) Hydraulic Power Unit (HPU) 40
(TOPNOY) (LATHE)

Mowvijg KatevOuveng vevpa Uni-directional ribs 110
Movoa&oviKd youpaKTNPLOTIKA Uni-axial features 114
Mopoiig Form 117
Mnék Nozzle 59
MnoTdKL TPOGTUGILAG Protective boots 34
Mnov{ékieidotimov L L Type Wrench 92
Mnpoctiv TPocTAGLY (EPLOV Front finger protection 46
Mnpootivé Tpanéll epyaciog Front Work Table 47
Muroreipmba acalziog yio Circlip pliers for external circlips 89
eEMTEPIKOVS HOKTVUAL0VG

Mvutotoipmido Long Nose Pliers 90
N

Névpa Ribs 110
Nrila-00170¢ Yo v7Tod 0y TOLROVY OGS 63
O-pvyk Pilot for countersink for O-ring

=

Egyovopiopa Facing 117
O

Oonyog a&ova C C-Axis Drive 40
OKTayOVIKI] £YKOT) Octa socket (Allen) 96
Oprmp 8%“08‘611@ Ky oViopog arhayig Umbrella Tool Changer 43
gPYaLEi®V

Omnég Holes 103
Omq ppelaproTi Counterbore 115
Om pe omeipopa Threaded hole 104
Opyavo Métpnong pagpig 81
Hl.ektpoovykéineng Welding Gauge

OpBoydvia Aipa Flat file 100
OpBoymviki| oiopn Rectangular slot 104
OpBoyavio vevpo Rectangular rib 110
I1

Moiéta (PPEZAY) Pallet (MILL) 51,52
IMavtelovi Epyaciog Work Trouser 33
IMamrovtown ac@aieiog Safety Shoes 34
Mapoyn YukTIKOL péc® aTPdKTOV Through-Spindle Coolant Pump 46 49
(D®PPEZAY) (MILL) '
MaydpeTpo pe poror Dial Calliper 75
IIévoa Combination Pliers 90
IIévoo komng Cutting pliers 90
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Iepuhordpevn Tywopn Contained slot 105
IepueTpikd vevpo Circumferential ribs 110
IeproTpo@iké Apamavo Rotary Drill 97
IHeproTpo@ikog aEovag Rotary 51
Ieprpepioko epelapiopa Plain milling 118
Ietai T0d100 Foot petal 46
IMivaxog Table 52
IMivaxog Xepiopov Operator panel 57
IMvokido 6edopévmv Data Plate 45
IIwokido cToyyciov ID Plate 41
IMotom aépa (TOPNOY) Air Gun (LATHE) 36
Motom aépa (PPEZAY) Air Gun (MILL) 42 , 47
IIotol Oeppov Aépa Heat gun 98
IMotol Kolagatiopotog Caulking gun 95
IMetém Kohagatiopatog Alovpvioo | Aluminum alloy caulking gun 94
IMetém TomoBétnong Morvovpedavnyg | Polyurethane mounting foam gun 94
ITigvpwko Ppelopiopa Side Milling 118
IMievpkog mivakag eppapiov eléyyov | Electrical Control Cabinet Side 45
NAEKTPOLOYIK®OV Panel (MILL)

IMpoon Ladrov Oil Fill 53
IModwetipro Foot Pedal 36
Io)Aaming kKaTevOVVENS VEVPO. Multi-directional ribs 110
Iolvymvvikn o Polygonal hole 103
IMoivpeTpo ¥nouokod Digital Multimeter 83
IMopeio pe KopmOAn Curved path 105
IMotnpotpivmavo Hole Saws 71
Ipéoco Oprlovria Plate Bending Machine 62
IIp O01p ETIKO GUYKPOTAIO YOKTUCOD Optional P-Cool Assembly 51
V7o Tigon

Ipoypappatiiépevny Tapoyn yoktkov | Programmable Coolant 44
Ipog&oyig Protrusions 110
IIpootacia oto rniom nepos TG Light barrier 56
UNYOVIG RE OKTIVES POTOS

lIposracia oo Lo HEPOS TS Rear protection light beams 54
UNYOVIG RE OKTIVES POTOGS

Ipoctacio xeprdV pe dvvatotTnto Openaple protection from finger 54
avolypartog protection

IIpootatevTiKé €5’ 0m06TAGEMS TIN 59
IIpootatevTiké €€’ emapnc Drag cutting 59
Ipéyspo (TOPNOY) Clipboard (LATHE) 37
Mpéyepo (PPEZAY) Clipboard (MILL) 44
P

Payeg Rails 57
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Padwopetpo Radius gauge 80
Pakép soMjva (aépag pny/yeiov) Hose barb (Shop Air) 49,53
Paoviépa Iron Bender 61
PelepPovap ypacov Grease Reservoir 38
pelepPovap Ladrov Oil Reservoir 53
POmotig micong agpiov Gas pressure control 58
Pikvoon Knurling 117
PvOpietig vynig poig High Flow Regulator 49
)

Xéya Jig Saw 86
Iita (PPEZAY) Strainer (MILL) 46 , 49
Iiqta (TOPNOY) Strainer (LATHE) 39
YKo Steps 111
Youndiko KAEWDI Swedish type wrench 93
YroBocéyo Sabre saw 86
YREPONETPO Thread gauge 80
Ypoyyoi AMpa Round file 101
YTovpoKaTedfioo Screwdriver Phillips 95
Yroysia eLEYYOV TOPaOOPOV Window Controls 42
Xrpavilo Plate Bending Machine 54
XTpoyyvAé KePGM Round 96
YUYKPOTNNO ATPAKTOV Spindle Assembly 42
TuyKPOTNIO. S0YEIOV YUKTIKOD Coolant Tank Assembly 45 | 47
YUYKPOTNNO. KEQUANS UTPAKTOV Spindle Head Assembly 43
YoyKpoTnpo poiov epyaisiov Tool Turret Assembly 40
ZYKpOTNHO TOPOYNS AEPOL Air Supply Assembly 47
Z,D YKPOTNRA Tivake EixLoTNG Minimal Lube Panel Assembly 37
Mmavong

Yuykpotnpo wivaka EEvvng Miavoeng | Smart Lube Panel Assembly 45
ZoyKp (n,"" o moMhUmAG AEPE KHPLOV Main Regulator Air Manifold 38
puOmot

TOAMEKTNG TEPAY IOV Parts Catcher 40
TVAMEKTNG YUKTIKOV Coolant Collector 36
XvleTn mopeia Complex path 105
XOvOETNG popeNS TKaAL Highly complex step 111
TOWYKTHPOS Bar Clamps 85
Yowyktipog Xuykolnoene(Towrida) | Welding Clamps 85
Xovyktipag Tovmov C C Clamps 85
L OUYKTIPES TEANOTOS Toe Clamps 52
Yyopun oyfqpatog Be V slot 104
Yyopn oynpotoc T T slot 104
ZOMVOKOQTG Pipe Cutting Tool 91
Yopa Toumidog Body torch 59
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T

Tavéira, Pincer 91
Tepayo epyaciog Work piece 57
Tetpdyovn Aipa Square file 100
Terpoyoviki eykom Robertson 96
Terpayoviké E&éykopa Square boss 109
Tnieokomiko Tag Telescoping Gauge 89
Topvog Lathe 36
Tpanclocidfg vevpo Trapezoidal rib 110
Tpipeio Sander 64
Tpryoviki Aipa Triangular file 101
Tpikomn Milling Cutter Staggered Teeth 74
Tporavi Babeiog drdTpnong puog _ . 69
KOYNG Single fluted deep hole drill

Carbide drill with inner coolant 66
Tporavi kepprdiov pe eootepkn woln | supply
Tpomavi kapProiov yopic ecmTEPIKN Carbide drill without inner coolant 66
VAU supply
Tpunavi kevipoOETnong Centre drill 67
Tporavi Tatovpac, KopPrdoiov Step drill, from carbide 66
Toéneg Pockets 105
Towmida Torch 58
Took Chuck 40
Tomki] avtiio yoktikov (PPEZAY) | Standard Coolant Pump (MILL) 46
Tomwki] avriio yoktikod (TOPNOY) Standard Coolant Pump (LATHE) 39
Tvein o Blind hole 104
Y
Ydpaviwkn [péoa Hydraulic Press 60
Yopoaviko I'epavaxt Hydraulic Crane 102
Y pikvkhkng ouypn Semi-circular slot 104
Yrépnyo 6pyavo péTpnong mdyovg Ultrasonic Thickness Gauge 82
()
dolrcompiovo Sliding Cross Cut Mitre Saw 87
Dopdio Toinn Wide pocket 106
dapog epyoasiog (TOPNOY) Work Beacon (LATHE) 37
®apog epyaciog (PPEZAY) Work Beacon (MILL) 44 , 48
®irtpo aépa/PvOpietiig Air Filter/Regulator 49,53
®diktpo Ladwov (PPEZAY) Oil Filter (MILL) 53
®hot Ppéla omig Flat countersink 67
(R APLITPIO ELELOY Control Pendant (MILL) 43,47
3‘3’;‘;‘3@;‘"“"""’ ehéyyov Control Pendant (LATHE) 37
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®oppa Epyaciog pe A@arpovpeveg

Form Working with Removable

33
Tipavteg Braces
D oppoMnyovikovEpyociog Engineering Work Form 33
Dpélo Mill 43
Dpélo kopPrdiov hootounong Carbide chamfering cutter 65

Counter bore tool for bottle-neck

Dpélo 0mfS YLO TPOUTOVIKT KEQUAN cutting punch 68
Dpéla Torpovyog O-pvyk countersink for O-ring 68
@psgd[’)wua Ovloxkiov Yo Slot Milling 118
GOUVIVAOKO,
Dpelapopa Mopong Form Milling 118
DpslapreTi o Countersink 115
Putevtiog Koyriag Set screw 96
?}%’;;’6‘%”"’““4 svraong High Intensity Lights (LATHE) 36
g’g‘;{;“z‘; VYMAIS EvTaomg High Intensity Lights (MILL) 43
dotiotiké epyacioc (TOPNOY) Work Light (LATHE) 42
DoTioTiké gpyaciog (PPEZAY) Work Light (MILL) 24
X
Xaopiing avaroyiog Toénn Low aspect ratio pocket 106
XapoktnpieTiKd ol hamd®dv aEodvov Multi-axis features 114
Xeiprotipro tpoOnTi TariTag Pallet Changer Controls 47
Xeipotipro 610 TAGL Side panel Controls 37
Xepokivnto [Midopa Komiig Manual Plasma Cutter 47
b 4
Yariow Kappavioro Shear Guilotine 63
Yarior Yopaviko Mechanical Shearing Machine 55
Ynowoko Ecotepiké Mikpoperpo Digital Internal Micrometer 78
¥noeroxé Mikpoperpo Digital External Micrometer 77
Ynorwoxoé Mopoyvopdvio pe ALeadt Digital Level and Protractor 82
Ynoewoké opyavo Métpnong paeng 81
Hlgktpoovykoinong Digital Welding Gauge
Ynoewxoé Hayvpetpo Digital Calliper 75
Ynowko Hoydperpo yio Avokoégpeva. | Digital Caliper for Disk Break 76
Ynoewoké Hayoperpo Yo Kovroma- 76
Ko,aovla Digital Caliper for Taps
YnowkoIlayvopetpodovriovl pavalidv | Digital Gear Tooth Caliper 76
Ynowokoc Metpntig Babovg Digital Depth Gauge 77
YnorokocMeTpntiicBadovg Digital depth micrometer 79
YokTiké Coolant 46
Q
Qroaocmioes Earmuff 32
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\ Qrofvopata Earplugs 32
AITAO-EAAHNIKO AEZIKO
AT'TAIKA EAAHNIKA YEAIAA
A
. . AEKTG En@vonoNg aépa,
Air Blast Receiver (MILL) (OPEZAY) 49
Air Filter/Regulator diltpo aipa/PuOmetiig 49,53
Air Gun (LATHE) IIetol aépa (TOPNOY) 36
Air Gun (MILL) IMotom aépa (PPEZAY) 42,47
Air Nozzle Air Line AKpoQUGio ypoppig afpa, 53
Air Pressure Gage MeTpnTiig micong aépa. 53
Air Supply Assembly YuykpoTnuo Tapoyns aépo. 47
IIotom Kelagatiopatog 94
Aluminum alloy caulking gun Alovpwviov
Analogue External Micrometer Avaroyiké MikpopueTpo 77
Analogue Interna Micrometer 3 Poin AWMY,‘KO Ecorepuco Mikpopetpo 78
3 Xnpeiowv
Analogue Internal Micrometer , 2 Avadroyiko Ecotepiké Mikpopetpo 78
Point 2 Inpsiov
Analogue internal micrometre with Avoroyiké Ecotepiké pikpoperpo 79
jaw NE PORQPOEONS PUTES
Analogue Vernier Caliper Avoroyko IMayouetpo (Bepviepov) 75
Angle lT'ovia 112
Angular front support arm Bpayiovag vrootypiéng Aapapivog 54
Auxiliary Coolant BonOntikn mapoy YyokTikov 46
B

Bar bend Avyen papoov 114
Bar Clamps TOUYKTHPOS 85
Bench Drill Apanavo KohwvdaTo 64
Bend Avyion 113
Blind hole Toei o 104
Body torch XONO TOWUTIO0G 59
Bordering Machine Kopdoviepa, 62
Boring Ecotepukn Topvevon 117
Boss gussets Evioyopévn evoneCoykopotog 112
Bosses Eloykopata 108
Button [EMERGENCY STOP] Kovpri [EMERGENCY STOP] 50
Button[PART READY] Kovpuni [PART READY] 50
Button[ROTARY INDEX] Kovpni [ROTARY INDEX] 50
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C

C Clamps YXovyktipag Tomov C 85
Captured cavity Ecotepiki kolhotnto 108
Carbide chamfering cutter Dpélo kapProiov Lootoéunong 65
Carbide drill with inner coolant Tpomavi kapPrdiov pe eomTEPIK 66
supply VAU
Carbide drill without inner coolant Tporavi kapPrdiov yopic 66
supply E6OTEPKN YOEN
Kovovir kapPrdiov gwvipiopartog, 65
Carbide finish milling cutter, long PoKPO
Carbide metric thread milling cutter KOV&UM,KQPBI&OU . .
with chamfer edge OTELPOTOUNONSUETPIKG PE GHAGIHO 69
yoviag
Carbide metric thread milling cutter Kovdv kapprdiov ersipotopnong, 69
without chamfer edge UETPIKO YMPIS GTAGLUO YOVING
Kovovil kappioiov 65
Carbide rough milling cutter, long EexovopionaToS,noKpy
Carbide thread milling cutter for Kovdév kapprdiov orsipotopnong, 70
metric threads METPIKO
Caulking gun IMetoM Kohagoticpatog 95
C-Axis Drive Oonyég a&ova C 40
Centre drill Tpumavi kevrpoBéTnong 67
Centring vice MéEyyevn kevrpapiiopevn 84
Méyyevn kevipoprlopevn pe 84
Centring vice with reversible jaws avaGTPEYLIES GLAYOVES
Chain to Enclosure AMeido 610 TEPIfANUQ 52
Chamfer Ao&otopnuévn yovia
Chamfering Aokotmon 117
Chip Container (LATHE) Aoyeio pwviocpdtov (TOPNOY) 36
Chip Container (MILL) Aoygio pwviocpatov (PPEZAY) 43
Chip Conveyor (LATHE) I'pelopetagopéag (TOPNOY) 36
Chip Conveyor (MILL) I'pelopeTagopéac (PPEZAY) 43
Chip Tray (LATHE) Aiokog pwvispatov (TOPNOY) 39
Chip Tray (MILL) Aiokog pvicpdtov (PPEZAY) 46, 49
Chuck Took 40
Circlip pliers for external circlips Murotoip 7?8“ Mq,m)“o’wg ne 89
eEMTEPIKOVS OUKTOMOVG
Circular Saw ALGKOTTPIOVO YEPOG 86
Circumferential ribs IepypeTpkd vevpa 110
Clipboard (LATHE) Ipoyewpo (TOPNOY) 37
Clipboard (MILL) Ipéyepo (PPEZAY) 44
Collapside finger protection AQUIPOOUEVY] TPOGTUGIN YEPLAOV 56
Combination Pliers Iévoa 90
Combination Spanners T'eppavomroriymvo 92
Complex path YovOetn mopeia 105
Contained slot Iepuhordpevn Xyopn 105
Contoured base KapnvloTtoi faon 107
Contoured step Kopmoioté kol 111
Control Cabinet (LATHE) Eppapuo gréyyov (TOPNOY) 40
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Control Cabinet (MILL) Eppapro gréyyov (PPEZAY) 45
Eppapro gréyyov, mievpikog 40
Control Cabinet Side Panel TIVOKOG
DopnTo YEPLOTIPLO EAEYYOV
Control Pendant (LATHE) (TOPNOY) 37
DopnTo YEPLOTIPLO EAEYYOV
Control Pendant (MILL) (OPEZAY) 43, 47
Conveyor I'pelopetagopéag 46 , 47
Coolant YukTiko 46
Coolant Collector YUAMEKTNG YUKTIKOV 36
ArwoOnTipog otdOung YukTIKO
Coolant Level Sensor (LATHE) (TOPNOY) 39
ArwoOnTipog otdOung YukTIKOD
Coolant Level Sensor (MILL) (OPEZAY) 46 , 49
Coolant Nozzles AKPOQUOLU YUKTIKOV 44 51
Coolant Tank A0YEI0 YUKTIKOD 37
Coolant Tank Assembly YUyKpoOTNHO 0YEI0V YOKTIKOD 45 , 47
Corner Grinder I'oviakég Tpoyoc 87
Corrugated scart AVAIK®OTO TPOGTUTEVTIKO 59
Counter bore tool for bottle-neck
: , , , , 68
cutting punch ®pélo 0mG Y10 TPOUTOVIKY] KEQUAN
Counterbore Om opeloprot 115
Countersink Dpelaprot omn 115
Countersink 90° Koviki péla 90 67
Countersink for O-ring Dpéla Towovyog O-pvyk 68
Curved path Iopsio pe Kopmoin 105
Cutting pliers IMévea Ko 90
Cylindrical boss KvlMmopiké eEdykopa 109
Cylindrical hole KvAwvdpikn omi 103
D
Data Plate IIwvokido 6edopévmv 45
Depressions Ecoyni 103
Dial Calliper IMoyvpeTpo pe poron 75
Digital ammeter ANUTEPOTOUTION YN OLUKY 82
Ynoerwexo Hoydperpo o 76
Digital Caliper for Disk Break AwoKOQpEVa
Ynowxko Haydperpo Yo Kovroha- 76
Digital Caliper for Taps Kolaovla
Digital Calliper Ynowké Maydpetpo 75
Digital Depth Gauge Ynerokoc Metpntig Babovg 77
Digital depth micrometer YnowxkocMeTpntiigBadovg 79
Digital External Micrometer PYnoewké Mikpoperpo 77
Ynoewxoéllayvperpodovriovl pavall 76
Digital Gear Tooth Caliper OV
Digital Internal Micrometer Ynowké Ecotepiké Mikpopetpo 78
Digital Level and Protractor Ynowké Mopoyvouévio pg AL@aoL 82
Digital Multimeter IMoAvpeTpo Ynoroké 83
Ynoewké opyavo Métpnong paopng 81
Digital Welding Gauge H\extpoovykéinong
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Dome (button) Kvlvopiké @axogtdég 96
Draft BiOwopo 113
Drafted part BuvOiwopévo koppdatt 113
Drag cutting IpoctaTevTiKé €&’ emaig 59
Drilling AlavoiEn omng 117
Dust Mask Maoka Xkovng 31
E
Earmuff Qrouonioes 32
Earplugs Qrofvopata 32
Eccentic Press Kpovoetiki Ilpéca 60
Electrical Connectors Hlektpikoi cuvoeTipeg 45
Electrical Control Box Kidtio €Léyyov nheKTpoLOYIK®OV 42, 47
Electrical Control Cabinet Side Panel | ITigvpikog wivakag eppapiov 45
(MILL) ELEYYOV NAEKTPOLOYIK®OV
Electrical Hoist Hiektpiko MMardyko 102
Electrode C Hl.ektpoowo FL £&’amoctdcemg 59
Electrode FL Hiektpodro FL €&’ emapig 59
Electrode Welding Hlektpoovykéiinon Hiektpodiov 88
Emergency Button Kovpr df" £o11S dakomng 54
Agrtovpyiog
Emergency stop Button Kovpt anzons draxomng 46
Agrtovpyiog
Enclosed cavity Kieioti] KowLotNTO 108
Engineering Work Form DéppoMnyovikovEpyasciog 33
External chamfer EEotepucn AoEoTunon 112
External fillet EEotepukd Kapmoiopo axpnig 113
Moavéreg EEoTepxilg 72
External Thread Turning Holdder XREPOTOUN OGNS
External Turning Holdder Mavéieg EE@Tepukng 72
F
Face milling Metoniko pelapiopo 118
Facing Egyovopiopa 117
Feeler gauge ALOKEVOUETPO 80
File Aipa
Fillet Kopndlopo axkpig 113
Flat (countersunk) Buv0ilopevo 96
Flat countersink D)ot Ppélo omng 67
Flat file OpBoyovia Aipa 100
Floor Anchor Bolt KoyAiog aykvpoong domédov 52
Foot Pedal IModwetipro 36
Foot petal IlgTdM 106100 46
Form Mopong 117
Form Milling Dpelapropa Mopong 118
Form Working with Removable ®oppo Epyaciog pe Aparpoopeveg 33
Braces Tipavteg
French Ratchet Wrench Foilké Kierdi pe kootdvia 93
Front finger protection MnpocTiv TPOGTAGLY YEPLAOV 46
Front Work Table Mnpootivé Tpanéll epyaciog 47
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EpnpocOo tpanély epyociog

Front Work Table (MILL) (OPEZAY) 43
Maoka OLOKANpov 31
Full Face Mask (Gas&Vapour) IpocoOnov(Agpinv & ATndv)
G
G- and M-code Reference List Alota ava@opds kmdkodv G kot M 37
(LATHE) (TOPNOY)
G- and M-code Reference List (MILL) g%?zﬁg()”p b5 KOSV G ke M 44 48
Gantry I'epavig o7
Gas pressure control PoOmotig wigong agpiov 58
(Gas pressure gauge MeTpnmig migong agpiov 58
Glasses welder ventilated IMvald cvykodnti agplopeva, 28
Gloves cotton and polyester I'avtio Boppoxepa pe polyester 30
Gloves Pig skin I'avtio deppatomaviva 30
Grease Reservoir Pelepfovap ypaoov 38
Gussets Eviocyopévec evareeig 111
H
Half Face Mask Silicone Mam(,a Micoy Mposémov Amo 31
XiMKOvY
Half round file Hpkvkki Aipa 101
Hammer Drill Kpovotiké Aparavo 97
Hat Impact Protection Koného [Ipootaciog amo kpovon 35
Heat gun IIotol Oeppov Aépa 98
Hex socket (Allen) EEayoviki eykom) (GALeEY) 96
HexKey E&aymvo kie1di (ailrev) 92
High Flow Regulator PvOpietic vyniig poig 49
. . . DPoTioTIKG VYNAS EVTaoTg
High Intensity Lights (MILL) (OPEZAY) 43
. . . DPoTioTIKG VYNAS EVTaoTg
High Intensity Lights (LATHE) (TOPNOY) 36
Highly complex pocket eEIPETIKG TOADTAOKY TGEMN 107
Highly complex step XovOeTng popeng Tkoii 111
High-Pressure Coolant Pump AVTALO YOKTIKOV VynM|g Ttigong 39
Hole Saws IMotnpotpvmavo 71
Holes Onég 103
Hollow boss E&oykopo pe omi 109
Hose barb (Shop Air) Paxkdép coMjva (aépag pny/yeiov) 49,583
Hydraulic Crane Ydpaviko I'epavaxt 102
Hydraulic Power Unit (HPU) Movada vopaviikig woyvog (HPU) 40
(LATHE) (TOPNOY)
Hydraulic Press Ydpaviwkn Ipéca 60
I
ID Plate IIwvokido eToryciov 41
Moavéres Ecotepucng 72
Internal Thread Turning Holdder XrepoTounong
Internal chamfer Eocotepukn) Aootopn 112
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Internal fillet AvvatotntécBuOiong 113
Ecotepiko Opyavo Métpnong pe 79
Internal micrometre with dial Polor
Internal Turning Holdder Mavéreg EcoTepukig 72
Iron Bender Paoviépa 61
Iron Workers Zoopmoydoa 63, 100
Irregular boss AKOVOVI6TO EEOYKONO, 109
Irregular cross section AKOVOVIGTY SroTopun 107
Irregular hole AKOvOVIeTY 07N 103
Irregular step AKovOVioTo XKoAi 111
Jack I'polog 98
Jig Saw Xéya 86
Knurling Pikvoon 117
Lathe Topvog 36
L Type Wrench MmrovlokAiedotvmov L 92
Light barrier IIpootaocia 6T0 zncc) usp’0g ™mg 56
UNYOVNGS ME OKTIVES PMTOG
Long Nose Pliers Mvytoteipmido 90
Low aspect ratio pocket Xopilg avaloyiog T6émn 106
LTP Arm Bpayiovag LTP 40
. Kvprog amoledkTng KUKA®POTOS
Main Circuit Breaker (LATHE) (TOPNOY) 41
e . Kvprog amoledkTng KOKA®POTOS
Main Circuit Breaker Switch (MILL) (OPEZAY) 45
Main Regulator Air Manifold EPpr ompa no?:komkng acpa 38
KVpLov pvOmotn
Manual Plasma Cutter Xepokivnto MMiaopa Komg 47
Mechanical Shearing Machine YalLior Yopaviiko 55
Mechanized Plasma Cutter Mnyavokivnty Komj IMiaopa 47
Metric thread tap for blind hole Kolaovlo , petpiké yia Togin omn 70
Metric thread tap for Through hole KOMOUC,O HS,S-E’ HETPIKO 11t 70
owumepn omn
Mill Dpélo 43
Milling Cutter Double Angle Kovikég Me Avo I'ovieg 73
Milling Cutter Plain Baperhaxi 74
Milling Cutter Single Angle Kovikég Me Mia I'ovia 73
Milling Cutter Staggered Teeth Tpikonn 74
Minimal Lube Panel Assembly Z,D YKpOTRA TivaKa EhoioTIG 37
Mmavong
Motorized back gauge system Avtopartog omicOrog 001y06g 56
Movable controller arm Meraxwovpevog Bpojovas 56
YELPNGTNPLOV
Multi-axis features X0opoKTNPIGTIKG TOALOTAADV 114
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a&ovamv

Multi-directional ribs IolAaming KaTevOvveNS VeEvpa. 110
N
Nitrile Gloves I'avtio Nirpiriov 30
Non-uniform boss Mn oporépop@o sEoykopo 109
Non-uniform pocket Mn oyowoticpuévny Toénn 106
Nozzle Mmék 59
O
Octa socket (Allen) OKTAYOVIKI] €YKo 96
Oil Drain Container (LATHE) Aoyeio amooTpayyions Aaoov 36
Qil Fill II\poon Ladrov 53
Oil Filter (MILL) ®iktpo Ladrov (PPEZAY) 53
Oil Pressure Gage MeTpnmig micong Aadrov 53
Oil Pump AvtAio Aad1ov 53
Oil Reservoir pelepPovap Ladrov 53
Openable protection from finger Ilpootocio xeprdv pe dvvatéTnro 54
protection avoiynoTog
Operator panel IMivaxkag Xepiopov 57
Operator’s Manual and Assembly Eyyepiowo Xpiong & Agdopéva 37
Data (LATHE) ouvappordynons (TOPNOY)
Operator’s Manual and Assembly Eyyepiowo Xpiong & Agdopéva 44 47
Data (MILL) cuvoppordynong (PPEZAY) ’
Optional P-Cool Assembly Ip 0 a}p‘c’ﬁm CVYKPOTAHO. YOKTUKOY 51
V7o mwigon
Oval (raised head) Buv0ilopevo @ukogldég 96
P
Pallet (MILL) Moiéta (PPEZAY) 51,52
Pallet Changer Controls Xeprotipro TpomOnTi TaALTOC 47
Pallet Clamp/Unclamp Ac@alen/Anac@diion ToriTag 49
Pallet Doors O¥peg maréTog 51
Bpayioveg otipiEng morétag
Pallet Support Arms (MILL) (OPEZAY) 51
Pan Kvlvopiko 96
Parts Catcher LUAEKTNG TERAYI®V 40
Phillips Eyxom Phillips 96
Nrila-00170¢ Yo vrodoyn) 68
Pilot for countersink for O-ring Topuovyog O-pvyk
Pincer Tavaha 91
Pipe Cutting Tool XOMVOKOQTNG 91
Plain milling Ieproepioko @pelapiopa 118
Plasma system Movado Thidopa 57
Plate Bending Machine Ipéoo Oprlovria 62
Plate Bending Machine Yrpovtia 54
Pockets Toéneg 105
Polisher AAOLQAOOPOG 99
Polygonal hole IHoAvywvvikn omi 103
Polyurethane mounting foam gun IMetéi TomoBiToNg 94
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IHolvovpedavng

Programmable Coolant TIpoypoppoTiCOpEVN TaPOYN YOKTIKOD 44
Protection goggles Mol Tpoctaciog 28
Protective boots MnoTdKL TPOGTUGIHG 34
Protractor Moipoyvopévio 81
Protrusions Ipoc&oyéc 110
Pullers EEmlkeic Xepog 97
Pullers Separator EEmlxkeig 98
R
Radial ribs AKTIVIKO vEUpo. 110
Radius gauge Padwopetpo 80
Rails Paysg 57
Rear protection light beams Tpootacia oTo TILOO NEPOS The 54
UNYOVIS NE OKTIVES QOTOG
Rear sheet sliding plates M"Xuv,l OROG GROPEKPIVING 56
OTTOCTTOPUEVAIV KOPUPUTLAOV
Rectangular rib Op0Ooyavio vedpo 110
Rectangular slot OpOoyoviki oyiopi) 104
Regular cross section Kavoviki dwatopn 107
Regular step Kavoviko XxkaAi 111
ATOGTTAOPEVO TNAEYEPLGTI|PLO
Remote Jog Handle (LATHE) (TOPNOY) 37
ATOGTTOUEVO TNAEYEPLOTIPLO
Remote Jog Handle (MILL) (OPEZAY) 44 | 47
Ribs Névpa 110
Robertson TeTpaymvikn gykomn 96
Roll Bending Machine Kvivopog Hrektpukog 61
Rotary IlgproTpoPikoc aEovag 51
Rotary Drill IeproTpo@ikd Apamavo 97
Round YTPoyyvAd KEQGM 96
Round file Ypoyyovi Aipa,
S
Sabre saw YroBocéyo 86
I'vané Ilpoostaciog Kieiotod 28
Safety Glasses Closed Type Tomov
Safety Helmet Kpavog IIpoctaciog 35
Safety Shoes IMoamovtown ac@aieiog 34
Sander Tpipeio 64
Screwdriver Phillips YTovpoKaTcdfroo 95
Screwdriver Slotted Karcapior (Ioro) 95
Semi-circular slot Y pikowkAOkn oyvypn 104
Avtépatn OVpa pe oepfo
Servo Auto Door (MILL) (OPEZAY) 24
Avtépatn OVpa pe oepfo
Servo Auto Door(LATHE) (TOPNOY) 42
Set screw dvutevtog Koyriog 96
Shear Guilotine Yalrior Kappovioha 63
Shears Aapapivoydirdo 99
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Sheetmetal bend Avyion Aapapivag 114
Side Milling IMevpiko Ppelapiopo, 118
Side Mount Tool Changer M"X‘W“f" 65 oMo epyareicv 42
TAEVPIKNG £0paong
Side Mount Tool Changer SMTC Kgﬁzz’l‘(‘:{;‘g‘;ﬁ’;‘:&“gﬁ‘?gmmv 47
Side panel Controls Xeplotipro 610 TAOL 37
Tporav fabeiog drdTpnong puog 69
Single fluted deep hole drill KOG
Sliding Cross Cut Mitre Saw dolroompiovo 87
Slot Eyxkom)-Xyopun 96
Slot Milling (I)paZ;d;’)wua Ovloxiov Yo 118
GOUVIVAOKO
Smart Lube Panel Assembly ZoyKkpoTNHG TivaKa ssomvig 45
Mmavong
SMTC Arm Bpayiovag SMTC 51
SMTC Double Arm Authog Bpayiovag SMTC 44
Spindle ATPOKTOS 44
Spindle Air and Pump Control "EAeyyog aépa aTpdKTOL KOl OVTALOG 38
Spindle Assembly YUYKPOTN O, ATPAKTOV 42
Spindle Head Kepol atpaxtov 40
Spindle Head Assembly YUYKPOTNNO. KEQUM]G ATPAKTOV 43
Spindle Motor H/K atpdxtov 40
Spindle Oil Tank Pump AvTAia 60)£i0v A0SOV O TPAKTOV 38
Spindle Pump Avthia aTpdKTOov 38
Spotface Awpopoopévy O 115
Square boss Terpayoviké EEoykopa 109
Square file Tetpaymvn Aipa, 100
Square Screwdriver Katcafior pe Tetpayovny Moty 96
Squaring arm Bpayiovog vrostipiEng 46
Standard Coolant Pump AVTAO TUTIKOD YOKTIKOD 49
Tomwkn avtiio YoKTIKoO
Standard Coolant Pump (LATHE) (TOPNOY) 39
Standard Coolant Pump (MILL) (Tcli))lfil];; :}gha WOKTIKOY 46
Step drill, from carbide Tpumavi TaTovpas, KappPrdiov 66
Steps YKaMd 111
Storage Pull Down Access Door Ovp * mpocpaons X®pov pvroGNS, 48
GUPAUEVT] TPOG TU KAT
Storage Tray AloKog QOAIENS 42,47
Straight path EvO¢cia mopeia 105
Strainer (LATHE) Ynro (TOPNOY) 39
Strainer (MILL) Iito (PPEZAY) 46, 49
Swedish type wrench Youndiko krerdi 93
T
T slot Xywopn oynportog T 104
Table Iivakog 52
Table Saw Awokonpiovo Iaykov 87
Tailstock Kevtpogopéog 40
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Taper tunning Koviki Tépvevon 117
Taps Kovovia 65
Telescoping Gauge Tnieokomko Ta@ 89
Thc lifter Avoyatig 6Gdag 57
Thread gauge YREPONETPO 80
Threaded boss E&oykopo pe crepopa 109
Threaded hole Onn pe onsipopa 104
threating Kom onepopatov 117
Through hole Awpmépng o 104
Through pocket AwaTpnTn T6émN 107
Through slot Awymepng Zywopn 105
Through-Spindle Coolant Pump Mapoyn YokTIKoD nécm oTPAKTOV 46 49
(MILL) (PPEZAY) ’
TIN IIpootatevTiko €€’ 0m06TA6EMC 59
Toe Clamps Y OUyKTpES TELNATOG 52
Tool Holding Vise MEéEyyevn 6VYKPATNONGS EPYUAEIV 43, 47
Tool Release Button Kovpni arac@daiiong epyalreiov 44
Tool Tray (LATHE) Aiokog gpyalreiov (TOPNOY) 37
Tool Tray (MILL) Aiokog gpyalrsiov (PPEZAY) 43
Tool Turret Assembly YuyKpoTHO poAov EpyoiEi®V 40
Torch Townido 58
Torch receptacle Biopo 60voeons Toumidng 58
Torque Wrench AVVOPOKAELDO 94
Torx Screwdriver (star bit) Katcafior Torov Torx (actepaxy) 95
Trapezoidal rib Tponelocdnig vevpo 110
Triangular file Tpryovikn Aipa 101

U
Ultrasonic Thickness Gauge Yrépnyo 6pyavo pétpnong mdyovg 82
Umbrella Tool Changer Opmp 8’,“08l6ﬁ€ HIYOVIGROS 0RhoYTG 43

EPYULEI®V
Mnyoaviopog arrhayic epyareimv 43

Umbrella-Style Tool Changer oumpEL0ELd0VS TOTOV
Uni-axial features Movoa&ovikd JopuKTNPIoTIKA 114
Uni-directional ribs Moviig katevBuveng vevpa 110

V
V slot Xyoun oynporog Be 104

. AvVEMIOTIPOS HOVAIOGS
Vector Drive Fan (LATHE) owavoopatikov gréyyov (TOPNQOY) 41
. AvemoTi|pag povadag

Vector Drive Fan (MILL) olavoopatTikov eréyyov (PPEZAY) 45
Vise Handle Holder Méyyevn pe Ao cvyypatnong 37,48

W
Wall gussets Evicyopuévn evaron Torydpatog 112
Washdown "Exmivon 46
Water Pump Pliers IN'kalotavaira 91
Water Separator AWy ®mPLoTHS VEPOD 38
Wear Parts Eéaptipara Towidog 49
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Welding Clamps LOUYKTHPOS ZYKOAANONG 85
Welding Gauge ‘Opyavo Métpnong poonc Hie/ong 81
Welding Helmet Kpévog Zvykorinong 29
Welding Mask with electro filter Mok n;"c",“p,ocwmmong He 29
NAEKTPOVIKO QiATpPO
Welding Wire Hlextpoovykoéiinen TOppatog 88
Wide pocket Dopdio Toinn 106
Window Controls Yrovyeio ELEYYOV TaPaOOPOV 42
Work Beacon (LATHE) Dapog epyoaciog (TOPNOY) 37
Work Beacon (MILL) Dapog gpyocioc (PPEZAY) 44 48
Work Cable with clamp Kal®dro yerdong pe doykava 58
Work Light (LATHE) DdoTietiké epyacios (TOPNOY) 42
Work Light (MILL) DoToTIKé gpyaciog (PPEZAY) 24
Work piece Tepdyro epyaciog 57
Work Trouser IMavtelovi Epyaciog 33
Wrench Kgior 59
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MAII-PPE

DI'YAAIA MAXKEY ITPOXTAXIAY-PROTECTION
GLASSES/MASKS

A) I'vaMé mpootaciog - Protection goggles

sl

7\

I') Mvala cuykordint) aepriopeva- Glasses welder ventilated
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A) Kpéavog Xvykorinong — Welding Helmet

E)Maoka niektpocuykéineng pe niektpoviké ¢irtpo — Welding Mask with
electro filter
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2)ITPOXTAXIA XEPIQN-HAND PROTECTION

A) I'avrwo Bappaxepa pe Morveotépa- Gloves cotton and polyester

B) I'avtia Nitprhiov- Nitrile Gloves
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3)LIPOXTAXIA ANAIINOHZY- RESPIRATORY PROTECTION

A) Méoko Xxévng- Dust Mask

B) Maoko Mico? IIpocamov Ao Xuakovn- Half Face Mask Silicone

I') Mdaoka OLoxinpov [pocodmov (Agpiov & Atndav) —Full Face Mask
(Gas & Vapor)
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AHAMNPOXTAYIA AKOHY- HEAR PROTECTION

A) Qroacnideg-Earmuff

B) Qropvopata- Earplugs
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5) @OPMEY | TIANTEAONIA EPIAXTAZ-WORK PANTS

A) ITavredévr Epyocioc —Work Trouser

B) ®6pno Epyaciog pe Aparpoopeveg Tipavreg- Form Working with
Removable Braces

I') ®oppoMnyavikovEpyaciog - Engineering Work Form
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6) MAIIOYTZXIA EPI'AYIAY-SAFETY SHOES

A) Mrotaxi tpocstaciac—Protective boots
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NITPOXTAYIA KE®PAAIOY-HEAD PROTECTION

A) Kpavog Ipoctaciog — Safety Helmet

B)Kaného Ilpostaciog amo kpoven- Hat ImpactProtection

35



V)EZEOIINIZMOX MHXANOYPI'EIOY- WORKSHOP
EQUIPMENT

1.TOPNOX-L ATHE

E&aptiuoata Topvov - Lathe Components

211G TAPOKATO EIKOVEG LTOGEKVOOVTOL OPIGHEVES TUTIKES KOl TPOOLPETIKES SLVATOTNTEG TOL KEVIPOL
TOpvevong. OpIoUEVES OO TIG VTOOEIKVVOUEVEG dUVATOTNTES EXICNUOIVOVTOL GTIG GYETIKEG EVOTNTEC
TOVG,.

The following figures show some of the standard and optional features of your Turning Center.
Some of the features shown are highlighted in their appropriate sections.

Xoapoktnpretiko topvov (mpdcsown) - Lathe Features (front view)

1.®otioTIKd VYNNG Evoomng . High Intensity Lights

2.doTioTIKO Epyaciag . Work Light

3. I'pelopetapopéac (Tpoatpetikd) . Chip Conveyor (Optional)

4. Aoyelo amootpdyyiong Aadtov . Oil Drain Container

6. [TiotoM 0épa . Air Gun

7. TIodmwotiplo . Foot Pedal

8. ZUAAEKTNG TepoyiV (TPOIPETIKO) . Parts Catcher (Optional)

9. Movada vopaviikng woyvog (HPU) . Hydraulic Power Unit (HPU)

1
2
3
4
5. Aoygio pwvicpatov 5. Chip Container
6
7
8
9
1

10. Z0AAEKTNG YUKTIKOD 0. Coolant Collector
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11. H/K atpdktov

11. Spindle Motor

12. Avtopatn Bvpa pe oepPo

12. Servo Auto Door

A. ®opn1o YEPIGTHPLO EAEYYOL

A. Control Pendant

B. Zuykpotipa mivoka eAdyotg
Almoavong

B. Minimal Lube Panel Assembly

C. Aoyeto youkTikov

C. Coolant Tank

XopoktnproTikd Topvov (rpocown) Aertouépero A— Dopntod

yeiprotnpro eléyyov-Lathe Features (frontview) Detail A— Control

Pendant

. ©

]
\ \A
AN

\\\Q‘DL\OC) SO,

1. ®apog epyaciog

1. Work Beacon

2. lpoyepo

2. Clipboard

3. Alokog epyareimv

3. Tool Tray

4. Xeplotplo 610 TAML

4. Side panel Controls

5. Méyyevn pe AaPn cuyypdtnong

5. Vise Handle Holder

6. Aloto avagopdg Kodikov G kor M

6. G- and M-code Reference List

7. Eyyepioro Xpnong & Agdopéva
cuvappoAdynong (amodnkevpéva)

7. Operator’s Manual and Assembly
Data (stored inside)

8. ATOOTIOIEVO TNAEYEPLOTIPLO

8. Remote Jog Handle
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XopokTnpretiko topvov (wpoécown) Aertronépera B - ST-10
Yuykpotnuo wivoko eAdyretne AMroavenc-Lathe Features
(frontview) DetailB - ST-10 minimal Lube Panel Assembly

1.PelepPovdp yphoov 1. Grease Reservoir

2. Al ®p1oTC VEPOL 2. Water Separator

3 EAeyyog 0€po. aTPAKTOV Kot OVTALOG 3. Spindle Air and Pump Control
4.AvtAia doyeiov Aadlov atpdKTov 4. Spindle Oil Tank Pump
5.AvtMo atpdKTon 5. Spindle Pump

6.Z0YKPOTNUO TOAAATANG PO KOPLOLV 6. Main Regulator Air Manifold
pvOo.
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XopoKTNPLGTIKA TOPVOL (Tpocown) Asmrouépero C — Xuykpotnua
doyeiov wukTkoV-L athe Features (frontview) DetailC — Coolant
Tank Assembly

1. Torucn avtAio WyokTikov 1. Standard Coolant Pump

2. Aot pog oTddung YuKTIKoH 2. Coolant Level Sensor
3.Aiokog pvicpiaTov 3. Chip Tray

4.Znra 4. Strainer

5. Avthdio yokTikod vynAng Tieong 5. High-Pressure Coolant Pump
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XopokTnpletika Topvov (Tpocown ympic kervunotao)- Lathe

Features (front view with covers removed)

1.H/K atpdxtov

. Spindle Motor

2. Zoykpotnua LOAOL EpYOrEi®V 2. Tool Turret Assembly
3.Kevtpopopéag 3. Tailstock

4. X0MEKTNG TEpOY IOV 4. PartsCatcher

5.Bpayiovag LTP 5 LTPArm

6.Toox 6. Chuck

7.0ny6c0E0va C 7. C-Axis Drive

8.Movada vdpavikng oyvog (HPU) 8. Hydraulic Power Unit (HPU) Drive
9.Kepoln atpdkTov 9. Spindle Head

A.Epuapio eréyyov

A. Control Cabinet

B.Epudpio eréyyov, mievpikdg mivakog

B. Control Cabinet Side Panel
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XopokTnpnoTKo Topvov (mpdcown yoPIc KOAOUNATA)

Aerttonuépero A —Epnapro eréyyov- Lathe Features (front view

with covers removed) Detail A — Control Cabinet

1.ITwoxkida ctoyeiov

1. ID Plate

2. AvelloTNPaG LOVASOS OLOVUGLLATIKOD
eréyyou (cuveyng Asttovpyio)

2. Vector Drive Fan (runs intermittently)

3.Kvprog amoledktng KukAGUOTOC

3. Main Circuit Breaker
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2. KAOETH ®PEZA-VERTICAL MILLING MACHINE

Xopoxktnprotika ka0etng opélas- Vertical Mill Orientation

2T1C €IKOVEG TOL 0KOAOVHOHV VITOSEIKVOOVTAL OPIGUEVEG TUTIKEG KO TPOULPETIKEG

dvvatotreg NG KaBetnc opéloc.

The following figures show some of the standard and optional features.

1. Mnyoviopdg aArayng epyoreimv
TAELPIKNG £6paoTG (TPOALPETIKO)

1.Side Mount Tool Changer (optional)

2. Avtépatn Oopa pe oepPo
(TpoapeTIKo)

2.Servo Auto Door (optional)

3. ZvykpdTnua atpdKToL

3.Spindle Assembly

4. Kifotio eAEyyov NAEKTPOAOYIKDV

4.Electrical Control Box

5. DotioTikd gpyaciog

5.WorkLight

6. Xtotyela eAéyyov mapadivpov

6.Window Controls

7. Alokog @OAaENG

7.Storage Tray

8. ITIiotoM aépa

8.Air Gun
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9. Eunp6c010 tpanélt epyaciog

9.Front Work Table

10. Aoyeio pvicpdtmv

10.Chip Container

11. Méyyevn cuykpdtnong epyaieion

11.Tool HoldingVise

12. I'pelopetapopéag (Tpoatpetikd)

12.Chip Conveyor (optional)

13. Aiokog epyaieimv

13.ToolTray

14. ®oTioTIKA VYNANG EvTaomg
(TPOOPETIKO)

14.High Intensity Lights (optional)

A. Oumpeloetdng unyoviopog aALoyng
EPYOAEI®V

A.Umbrella Tool Changer

B. ®opntd yeprotmiplo eAEyyov

B.Control Pendant

I'. Zuykpdtnuo KEQPOANG OTPAKTO

C.Spindle Head Assembly

Agntonépero A- Detail A

1. Mnyoviopdg aArayng epyoreiov
OUTPEAOEO0VS TOTTOV

1.Umbrella-Style Tool Changer
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Agntonuépero B ‘@opnto ysiprotnpro eréyyov’- Detail B Control
Pendant

a

6 —

=

o ==

9

—~

%&

/

4 /

1. ITpdyepo 1. Clipboard

2. ®apog epyooiog 2. Work Beacon

3. AGtaén ocvykpdarnong Aapng 3. Vise Handle Holder

HEYYEVNG

4. Alokog epyaleimv 4. Tool Tray

5. Alota avagopds kodikov G ko M 5. G- and M-code Reference List

6. Operator’s Manual and Assembly
Data (stored inside)

6. Eyyepidto Xpnong & Aegdopéva
cuvappoAdynong (amodnkevpéva)

7. ATOGTAOUEVO YEPLGTHPLO 7. Remote Jog Handle

Agntouépera I' ‘Atpaktoc Me MMapeikoueva’- Detail C ‘Spindle
Features

1. Authédg Bpoayiovag SMTC (eav
VILAPYEL)

1. SMTC Double Arm (if equipped)

2. Kovuni amacpdiong epyaieiov

2. Tool Release Button

3. [Ipoypappatilopevn Tapoym
WYOKTIKOV(TPOOLPETIKO)

3. Programmable Coolant (optional)

4. AKpo@0G10, YOKTIKOV

4. Coolant Nozzles

5. Atpoktog

5. Spindle
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Xopoktnproetikd ka0etnc opéloc (ticw o0wn) - Vertical Mill

Features (rear view)

1. ITwvaxida dedopéEVEV

1.Data Plate

2. Kvprog amolevktng KukKAOUOTOG

2. Main Circuit Breaker Switch

3. Aveuotipog Hovadag O10VUGLOTIKOD
eléyyov(cuveyng Aettovpyia)

3. Vector Drive Fan (runs
intermittently)

4. Eppdpro eréyyov

4. Control Cabinet

5. Zuykpotnpa wivaxo EEumvng
Mmovong

5. Smart Lube Panel Assembly

A. Hlextpucol cuvdetnpeg

A. Electrical Connectors

B. Zuykpotnua doyeiov yokTikon

B. Coolant Tank Assembly

I'. [TAgvpikdg mivaxkag eppapiov eAEyyov
NAEKTPOAOYIKDV

C. Electrical Control Cabinet Side Panel
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Aentouépera A — Hlhektpikoi cvvoetnpec Buvoudtov - Detail A -
Electrical Connectors

,q
— .-”

— _\_]-.,

iy

1. AtoOntpag 6TaUNg YUKTIKOD 1. Coolant Level Sensor
2. PokTikd (Tpoatpetiko) 2. Coolant (Optional)

3. BonOntikn mapoyn youktikon 3. Auxiliary Coolant

4. Exnlvon (Tpoatpetiko) 4. Washdown (Optional)
5. T'pelopetapopéac (TpoatpeTiko) 5. Conveyor (Optional)

Agntonépsro B — Yuykpotnua doysiov woktikov - Detail B

1. Tomiky avTAO YOKTIKOD 1. Standard Coolant Pump

2. AloOntmpag 6TaOUNg YUKTIKOD 2. Coolant Level Sensor

3. Aiokoc pwicudtov 3. Chip Tray

4. Xnta 4. Strainer

5. TTapoyn YoKTIKOD HECH ATPAKTO 5. Through-Spindle Coolant Pump
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3.0PIZONTIA ®PEZA-HORIZONTAL MILL

Xapaktnpretikd oprlévriog pélac-Horizontal Mill Features

- /
/
v : g
T 0
-

S

/ /

Y-

S

1. Mnyoviopuog oAdayng epyoreiov
mAgvpkng €dpaong SMTC
(TpoapeTIKo)

1. Side Mount Tool Changer SMTC
(optional)

2. Kifdtio eléyyov nlekTpovikadv

2. Electrical Control Box

3. Mrpootivo tpanéll epyaciog

3. Front Work Table

4. Méyyevn cvykpdinong epyoreimv

4. Tool Holding Vise

5. Aiokog @OAaENG

5. Storage Tray

6. [TiotoM 0épa 6. Air Gun
7. Tpelopetapopéac (TpoatpeTiko) 7. Chip Conveyor (optional)
8. Alokog epyolieinv 8. Tool Tray

A. Dopntod YEPIGTNPLO EAEYYOV

A. Control Pendant

B. Zvuykpotnua mopoyng aépa

B. Air Supply Assembly

C. Zuykpotnpo 80yelov YuKTIKO

C. Coolant Tank Assembly

D. Xepiompro tpowbn marétog

D. Pallet Changer Controls
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Agntonuépera A- Detail A

7
J

6
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1. ®apog epyaciog

1. Work Beacon

2. Iopatetapévn mieon yo ektédeon
(ebv vméipyer)

2. Hold to Run (where equipped)

3. Méyyevn ue haffn cvyypdtnong

3. Vise Handle Holder

4. O@bpa TpocPaocmg xdpov POAAENG,
GUPMOEVT TPOG TO KATM

4. Storage Pull Down Access Door

5. Eyxepidro Xpnong & Aegdopéva
cuvappoAdynong (amodnkevuéva)

5. Operator’s Manual and Assembly
Data (storedinside)

6. Alota avapopdg Kodwov G & M
(amoBnrevpuéva)

6. G & M Code Reference List (stored
inside)

7. ATOGTOUEVO TNAEXEPIOTNPLO

7. Remote Jog Handle
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Agntonépsra B- Detail B

1. ®iktpo aépa/PvOotig

1. Air Filter/Regulator

2. Pakdp coinva (aépag uny/yeiov)

2. Hose barb (Shop Air)

3. ITiotoM aépa 2 (I'papun aépa)

3. Air Gun 2 (Air Line)

4. ThotoMm aépa 1 (Ipapun aépa)

4. Air Gun 1 (Air Line)

5. Aéktng eppvononc aépa

5. Air Blast Receiver

6. AcpaMon/Amac@iion TaAéTag

6. Pallet Clamp/Unclamp

7. PuOpiotic vyning pong

7. High Flow Regulator

Aentouépero C- Detail C

1. AvtMa Tomikol YouKTIKoD

1. Standard Coolant Pump

2. AloOntmpag 6TaUNg YUKTIKOV VYPOL

2. Coolant Level Sensor

3. Aloko¢ pvIGHATOV

3. Chip Tray

4. Znta

4. Strainer

5. Hapoyn yuktikod HEc® aTpaKTOL

5. Through-Spindle Coolant Pump
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Agntonépera D-Detail D

1. Kovpni [EMERGENCY STOP]

1. [EMERGENCY STOP] Button

2. Kovpni [PART READY]

2. [PART READY] Button

3-4. Kovuni (mpootpetixo)

3-4.Button (Optional)

5. Kovpni [ROTARY INDEX]

5. [ROTARY INDEX] Button
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XopoktnprotTikd 0ptiovtioc epéloc (Yopic KaAvuuoto) -

Horizontal Mill Features (covers removed)

1. IToAéta

1. Pallet

2. lleprotpoeikdg dEovag

2. Rotary

3.Bpoayioveg ompiéng morétoag (yopic
TOAETOL)

3. Pallet Support Arms (pallet removed)

4. @bpeg maréTog

4. Pallet Doors

5.SMTC

5.SMTC

6. Bpaytiovac SMTC

6. SMTC Arm

E Akpo@uoia yoKTiKo

E Coolant Nozzles

Aenmtonépero E-Detail E

1 ITpoarpetiko cLYKPOTUO YLKTIKOV
vrd mieon

1. Optional P-Cool Assembly

2. Axpo@¥o10 YukTikoL (4)

2. Coolant Nozzle (4)
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Agntouépsrwa F - Detail F

[TpoPoin pe mpowdnth Takétag ympig kaddbpupata & tepiotpepopueves Bvpec- View with Pallet
Changer covers & rotating doors removed

1. Zoryktnpeg méuatog (8) 1. Toe Clamps (8)

2. Tlodéteg (2) 2. Pallets (2)

3. HRT-210, ITepiotpoixd cvotua (2) | 3. HRT-210 Rotary (2)
4. TTivoxog (2) 4. Table (2)

Aentouépera G - Detail G

Ac@oMMote TNV TAATQOPUO. EPYACTOS GTO HUNYAVILLOL YPCILOTOUDVTOS OAVGIOES GTO TEPIPANLAL
1 kot KoyAleg oto damedo — Secure the work platform with chains to the enclosure or bolts to the
floor.

1. Alvoida oto mepifinua 1. Chain to Enclosure

2. KoyMog aykdpmong damédov 2. Floor Anchor Bolt
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XopokTnpleTIiKd optlovtiac 0peloc ( Aépac/Almaven), ASTTOUEPELQ
H — Horizontal Mill Features (Air/Lubrication) Detail H

'\
2 -.
s 3 \

Y S\
I = p

7 l-u-? (g
— e —

-

1. Pakdp cornvo mopoyng aspo . Hose Barb Shop Air

uny/yeiov

2. Metpntg mieong aépa 2. Air Pressure Gage
3. Avt\. ghaiov 3. Oil Pump

4. Metpng mieong ehaiov 4. Oil Pressure Gage
5. pelepPovdp ehaiov 5. Oil Reservoir

6. IT\npwon ehaiov 6. Oil Fill

7. ®{ATpo Aad100 7. Qil Filter

8. diktpo aépa/Pubuiotig 8. Air Filter/Regulator
9. Akpo@uacio ypouung aépa 9. Air Nozzle Air Line
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Y rpavtlo-Plate Bending Machine

@man mm openable fron
finger protection

Swing up feature back
@ gauge up to 1000mm

rear protection
> ghtt

light beams sheet parts

1.Ilpoctacio yepidv pe dvvardOTNTO
ovOlyHaTOG

1.0penable
protection

protection from finger

2. Kovumi Gueong dtakomng Asttovpyiog

2. Emergency Button

3. Bpaylovag vrootpiEng Aapapivog

3. Angular front support arm

4. OricB10g 001y0¢

4.Swing up feature back gauge up to
1000mm sheet parts

5.Ilpootdoclo oto0 miow pepog NG
UNXovNG e OKTIVEG MTOG

5. Rear protection light beams
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5)Yarior Yopaviko - Mechanical Shearing Machine

(D.El I; /{a'umcmm

|

@emergency stop button

@ foot pedal /
@movable controller arm

@Front finger protection

|

@)ﬁollapsiblefingerprotection i %
E. g (§squaringam
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@Light barrier

@Motorized back gauge
system.

Rear sheet sliding plates.

. [1etdA Tod100

1. Foot petal

. Kovuni dueoncg 61axomng Aettovpyiag

2. Emergency stop Button

. Metakivovpevog Bpoytdvog ¥EpioTnptov

3. Movable controller arm

. Apaipovpevn TpocTacio yeEPLOV

4.Collapside finger protection

. Mzpoctivn mpoctdcia yepiiv

5. Front finger protection

. Bpayiovog vrootpiéng Aapapivag

6. Squaring arm

. Avtopotog omicBiog 0dnyog

7.Motorized back gauge system

OINOO|OTDWIN -

. Mnyovicpog amopdKplvong OmoGTOUEVOV
KOUUOTIOV

8. Rear sheet sliding plates

9. Ilpoctdoia 610 TG® PEPOS TNG UNYXOVNG
UE OKTIVEG PMOTOC

9.Light barrier
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6)A.MHXANOKINHTH KOIIH ITAAXMA -MECHANIZED PLASMA
CUTTER

(1)Plasma system 5 otk iec @TH;Iiﬁer

—

(6) Operator panel
1. Movéda TAdopo 1. Plasma system
2. Tepdyro epyociog 2. Work piece
3. Avoyd g 6adag 3. Th lifter
4. Tepavog 4. Gantry
5. Payeg 5. Rails
6.ITivaxag Xepiopon 6.Operator panel
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B. XEIPOKINHTO ITAAXMA KOITHY —-MANUAL PLASMA

CUTTER

Work Cable
with Clamp
1. Metpntng mieong aepiov 1. Gas pressure gauge
2. PuBuotg mieong agpiov 2. Gas pressure control
3. Towmida 3. Torch
4. Kol®dd10 yeubong e doykava 4. Work Cable with clamp
5. Biopa obvdeong toumidog 5. Torch receptacle
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I'.E€aptnuata Towmwioac- Wear parts

Wear parts

1
(l

B
X

[

& 8
I

<

.

1. Zdpo toumioog 1. Bodytorch

2. Hhektpodwo FL €€’ emapng 2. ElectrodeFL

3. Hhextpddo FL €&’ amootdoemg 3. ElectrodeC

4. MrékeE’ emoopng 4. Nozzle

5. Mréke’ amooTaoems 5. Nozzle

6. [Tpootatevtikd €&’ emapng 6. Drag cutting

7. Ilpoctatentikd €€’ amocTACEMG 7. TIN

8. AVAIK®TO TPOGTUTEVTIKO 8. Corrugated scart
9. Khgidt 9. Wrench
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[ AAAEY EPTAAEIOMHXANEX-OTHER TOOL-
MACHINES

A) Yopavikn IHpéca- Hydraulic press

B) Kpovetikn Hpéca- Eccentric press
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I Paoviiépa- Iron bender

A) Kvlwvopoc niektpikdc- Roll bending machine
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E) Ipéca oprlovtia- Plate bending machine

YT) Kopdoviépa- Bordering machine
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7) Zovpmowdirda- lron workers

H) Yoliow Kappoviora- Shear Guillotine
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M) Tpipcio Tarwiac — Sander

64



VI) MTAPEAKOMENA MHXANOYPI'EIOY-WORKSHOP
ACCESSORIES

1)KONAYAIA/MANEAEX-TAPS/TURNING HOLDER

A) Kovdoir kapprdiov Egxovopiopatog , pakpv-Carbide rough milling cutter, long

U, = <
" cuttng "™

DIN H ‘Ej @z EA

aar azt

B)Kovovh kapprdiov givipiopatog , paxpo - Carbide finish milling cutter, long

2 2
@ =4
o o
1
11
l2
high high
m» pawsr  spesd i
B8 cuting  cutting -
w4 e U
6527 Tk
FrmS EAN T

I') ®pélo kapPrdiov ro&otounong 90°- Carbide chamfering cutter 90°

<
HRC

BT



A) Tpuzrave koapprdiov ympig somtepikn yoén- Carbide drill without inner
coolant supply

d3 ns
—
E]
2
7

<54 -
3xd HRC

21!

E) Tporav kapprdiov pe esotepikn yoén- Carbide drill with inner coolant supply

dawe
5!
-]
7

- I -
54
Srd HREC

=ne

E) Tpuravi matovpog, kappdiov - Step drill, from carbide

EeCE

e

<1400
Nimm? LK)J
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Z) Tporavi kevtpoBétneng - centre drill

XT) Kovikn @péla 90° - countersink 90°

= {900 : 8 i
Nimm!

9 %

H) ®hat Dpéla omig - flat countersink
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0) ®péla omig Yo Tpopmoviky ke@ai}— counterbore tool for bottle-neck cutting punch

E
o
o

I) ®péla Toypovyag O-pvyk - countersink for O-ring

d3 e

=1.100
Nimm? |
5 I

IA) Nt1ila-001y0¢ Yo vrodoyn towpovyas O-pivyk — Pilot for countersink for O-ring

_ des
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IB) Tpuzmaw fadeiag dratpnong mog koyng - Single fluted deep hole drill

da me
hS

<1400
tWmm*

&

IT") Kovévl kapBrdiov omeipotounong petpiko pe sraopo yoviag — Carbid emetric
thread milling cutter with chamfer edge

xd

dars
I
s

M U 0 = - -

IA) Kovévl kapfrdiov omeipotounong , petpiko yopig cnaoipo yoviag - Carbide metric
thread milling cutter without chamfer edge

ds
ds

da he
o
d
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IE) Kovévh kapprdiov ererporéunenc, petpiko— Carbide thread milling

cutter for metric threads

da e
 ds

Trefile

m fog

IH) Ko,aovlo HSS-E, petpiké yra dwapmepn omj—metric thread tap for
Through hole

d= M0
Cg -
2 8 8

Nimm* I
L ; |
DIN &%
378 L
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10) Kovév S1apoppmong 6relpopndTov, PETPIKO 6VGTNRA, Y10 TVQPLES KOl SLONTEPEIS
onéc— fluteless tap for metric threads, for blind and through holes

dsMio
DIN 371

L
DIN DN SA
A [ N A

II) IMotnpotpdmave- Hole Saws
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MANEAEXZ-TURNING HOLDER

Mavéreg EEoTepukig-External Turning Holdder

Mavélres Ecotepuaic-Internal Turning Holdder

X

Mavéreg EEotepukig Znepotopunong - External Thread Turning Holdder

=

£ B
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Mavéles Ecotepucic Xrepotopunons - Internal Thread Turning Holdder

i .
‘ - 0 D
o = @
'; L ‘.
- L -

Kovikéc Me Mia I'ovia - Milling Cutter Single Angle
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Tpikonn - Milling Cutter Staggered Teeth

Bapehaxt - Milling Cutter Plain

74



2) OPTANA METPHXHY-MEASURING INSTRUMENTS

Ynowko Hoydperpo-Digital calliper

ol , _wey

Avoroywo Iayopetpo (Bepviépov)-Analogue vernier calliper

E—

0010 M0 OB 4F B OB oM oM @ W

E

8B
=
=

*

Mayoperpo pe porér-Dial calliper

gD

o.m o

75



Ynowoko Moydpetpo yro Kovroie-Koraovle — Digital Caliper for Taps
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Ynowkoc Metpntig Babovc-Digital depth gauge

18

gl DaTA

Avaloyké Mkpopetpo-Analogue external micrometer

=

2l

Pnoewké Mikpopetpo-Digital external micrometer

=
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Ynowko Ecotepiké Mikpopetpo-Digital internal micrometer

DATA O L
3Paist - =

TS

Avoroyiko Ecotepiké Mikpopetpo ,2 npeiov-Analogue internal micrometer, 2-point

- b

o T __

E_ | -
T e .
= o =0 B
| ! —j n

ELQ

Avaroykoé Ecotepiké Mikpoperpo , 3 Xnueiov- Analogue internal micrometer, 3-point
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AVOLOYIKO E6MOTEPIKO MIKPOUETPO e pap@oedn)g potes-Analogue internal micrometre
with jaw

Ynoerwexog Metpntiic BaOovc- Digital depth micrometer

(00! paa

Ecotepuko Opyavo Métpnong pe Polor-Internal micrometre with dial
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Awkevoperpo-Feeler gauge

v

Padwoperpo-Radius gauge

Xrepopetpo-Thread gauge
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Mowpoyveopévio-Protractor

I:lﬂ

‘Opyavo Métpnong paeis Hiektpoovykoinons-WeldingGauge

Ynowko opyavo Métpnong pagng Hiektpoosvykoinong — Digital Welding Gauge
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Ynowoko Mopoyvopovio pe Aheadr-Digital Level and Protractor

Yrépnyo opyavo pétpnong tayovg- Ultra sonic Thickness Gauge

Apmepotoyunido ynowuxki —Digital Ammeter
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IMo)dpeTpo ¥noroxé — Digital Multimeter
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3) OPI'ANA YXYXDIEHYX-CLAMPING TOOLS

Méyyevn kevrpapriopevn-Centring vice

84



YXovyktipog Tomov C- C Clamps

Xowyktipos Xvykorinong(Towprida)- WeldingClamps

ovykmipog — Bar Clamps
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4 KOITIKA EPTAAEIA-CUTTING TOOLS

YroBoociya - Sabresaw

Awokompiovo yepoc- Circular Saw

Yéya-Jig Saw

86



®doireonpiovo — Sliding Cross Cut Mitre Saw

Awokomnpiovolldaykov-Table Saw

I'oviakocTpoyoc — Corner Grinder
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5. EPTTAAEIA YYTTKOAAHYXHY

Hlektpoovykériinon Xoppatos- WeldingWire

Hlektpoovykérinon Hiektpodiov — Electrode Welding

88



6.EPTAAEIA XEIPOX

Mvtotoipmido ac@aleiog yro sEotepikovg daktvoiovs-Circlipliers for external circlips

VYW

Mvtotoipmido ac@alreiog Yo ecotepikovg daktviovs-Circlip pliers for internal circlips

Tnieokomuko Tag-Telescoping Gauge




Mvrtotoipmdo — Long Nose Pliers

Ilévoo komig — Cutting pliers

@

Mévea — Combination Pliers
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I'kolotavaira- Water Pump Pliers

Tavaie- Pincer

Y oinvoké@s-Pipe Cutting Tool
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Elayomvo kierdi (arrev) — HexKey

I'eppavomorvywvo — Combination Spanners

Mmrovokierdo Tomov L — L Type Wrench
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Todko Kiedi pe kastavia-French Ratchet Wrench

I'sppoviko kiewi- Wrench

Youndiko krewdi — Swedish type wrench
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Avvapokierdo- Torque Wrench

IIetor TomoOéTnong Morvovpedavng — Polyurethane mounting foam gun

IMetém Kohagatiopatog Alovpviov - Aluminum alloy caulking gun
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IMetém Kolagatiopatog - Caulking gun

Katoafior (Iorwo) - Screwdriver Slotted

e

Yrovpokatsapido - Screwdriver Phillips

- —

Kotoafior Tomov TORX (astepaxt)- TORX screwdriver (starbit)
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Katoafior pe Tetpayovn Motn- SquareScrewdriver

EIAH KOXAIQN

h

©

©

J

®

a. KbAvopiko

pan

b. KVAMVIpIKO PuKoEIdEG

dome (button)

C. puOrilopevo

Flat (countersunk)

d. puOilopevo pukogldEg

oval (raised head)

€. GTPOYYVAO KEPaA round

f. puTevTog screw

g. eyrom Slot

h. eykomi Phillips Phillips

I. TETPAYOVIKI] EYKOTY) Robertson

j. Eayovikn gykomn (GAlev)

Hex socket (Allen)

K. oktayoviki eykomn

octa socket (Allen)
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E&wlkeic Xepog- Pullers

Kpovoetiké Apamavo-Hammer Drill

IeproTpo@iké Apamavo- Rotary Drill
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IMotéir Oeppod Aépa - Heatgun

I'pdrog- Jack

Ewixeic- Pullers Separator
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Tppeio-Sander

Alorpadopog- Polisher

Aopapwoydaido-Shears
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Zovpmoyaido- Iron Worker

OpOoyodwvio Aipa — Flat File

Terpayovn Aipa- Square File

100



Yrpoyyvi) Aipa- Round File

Tpryovikn Aipa- Triangular File

Hpwokhxkn Aipa- Half Round File
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NEEONAIZMOX META®OPAX-TRANSMISSION EQUIPMENT

Hiexktpwkoé MMarayxo-ElectricalHoist

Ydpaviko I'epavaxi-Hydraulic Crane
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VI TEQMETPIKA XAPAKTHPIXTIKA-MHXANOYPI'IKEX
KATEPI'AYIEY

FTEQMETPIKA XAPAKTHPIXTIKA-GEOMETRICAL FEATURES

Depressions: Holes

EXOXEY : OIIEX

A hole is a depression in a part with a uniform cross section along its depth and a high aspect
ratio. In other words, the depression is deeper than it is wide. Most holes have a circular cross-
section and form a cylindrical hole. However, a hole can have a polygonal or even an irregular
cross-section.

Mt omn ewvan piiar e5oym o€ va SOKIHO [l OHOIOHOPPN dtaTopn] Katd unKog Tov Béovg kot
pe ouykekpuévn ovoroyia dtatdoemv.Me aAilo Aoyia o esoyn wvat o Pabio amo ot
@apdia.O1 TePIoGOTEPES OTES £XOVV EVOL KUKATKN Opoioplop@n S10TopN Ko LopPT] KUAVOPTKNG
onng

4

Capyright © 2007 CustomPartbet Capyright & 2007 CustomPartbet Capyright © 2007 CustomPartet
Cylindrical hole Polygonal hole IMoivy®vikn Irregular hole
Kviwvopikn omn om) AKavovieTn omn

Holes are also characterized by their depth. A hole that extends to any depth inside the part is
referred to as a blind hole. A hole that extends completely through the part is known as a
through hole. Also, if a hole is cylindrical (regardless of its depth) it may be threaded to allow
for another part to be secured to that feature.

Ot omég yapaktnpiCovral amo 1o Pabodg Tovg.Mia o 1 omio TPOEKTIVETOL EVTOG TV
dloTace®v Tov dokipiov ovopdletol TveAn omn.Mia omf oV TPoeKTHVETAL €5’ OAOKAPOL
péoa amo to doKipo Aéyetan dapmeépng omny.Emiong av pia koAwvdpikn onn (ave&aptiov tov
BaBovg ™g) umdpet va dSapopewbel €161 MOTE £va AAAO TEUAYLO VO GLVOEDEL.
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Blind hole Through hole Threaded hole
Toei om Awprmépng omi Om pe onegipopa

Holes can also occur along any axis. For ease of manufacture, holes are typically oriented
vertically, or sometimes horizontally. Angled holes can be formed, but are rarely used in the
design of a part.

Ot omég umopovv va dtopop@oBovv 6e omolovonTote AEova. AAAGL Yo S1ELKOANVOT| TNV
Kataokevy cuvnoog yivoviot 6tov Kabeto dEova 1 Ko pepikeg opég otov 6p1lovtio.Omég pe
yovia HropoldV va KATOCKELAGTOOV GAAL YPNGUYLOTOIOVVTOL GTAVIA GTO GYEOAGUO EVOC

eEapTHoToC.

Depressions: Slots

EXOXEY : XXIX>XMEX

A slot is a depression in a part with a uniform cross-section along its length and is far longer
than it is wide or deep. The cross-section of a slot can have a variety of shapes.

Muwo oyioun elvan pa sdyn o€ €va SOKIIOo e OLOOHOPEN SLOTOUT KOTA TO LUKOG TOL Kot

glvar kato ToAD poakpOTeEpT 6€ oyéon pe to Pabdg g n to TAdtog te.H oyioun avt) umopet va
TOWiAEL G TPOG TO GYNUA TNG.

YYww

Capyright © 2007 Custom Capyright © 2007 Custom Capyright © 2007 Cusiom Capyright © 2007 Custom
Rectangular slot Semi-circular slot V slot Zyepn T slot
OpOoyoviki oytopn]  YKukAMKY oy oympartog Be Yynopn oyqpatog T

A slot does not necessarily have to follow a straight path. It can also follow a simple curve or
any complex path.H oyioun dev eivon amapaitnto ot Oo akorovbei evbeia mopeio. Mmopei
emiong va akolovBel KapmvAotég 1| cVVOeTEG TOPEiEC.
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Straight path Curved path Complex path
EvOsio mopeia TOPEL UE KAUTOAN YovleTn mopeia

Lastly, the location of a slot in a part can vary greatly. The slot can be completely contained
within all sides of the part, or it can extend to one or more sides. Also, the depth of the part can
extend through the part.

Téhog 1 Tomobesto TG oyoung oto dokipo pmopel va mowidel. H oyiopn propet va Ppioketan

6€ OTOLONTOTE OYN TOL OOKIUIOV M UTOPEL KOL VO TPOEKTIVETUL GE TEPLGGOTEPES OYELG
tavtdypovae.Eniong 1o faBog g oyxtoung umopet va dtomépva kot OAO TO SOKILO.

/ /d

Capyright © 2007 CusiomPartNet
4 types of partial slots4
[epumtOoels peprkav
X ORAV

Capyright £ 2007 CuslomPartbet
Contained slot

Mepurhowopevny Tyopn

Capyright © 2007 CusiomPartHet

Through slot
Awpmepiic Zyiopt

Depressions: Pockets

Ecoyéc: Toénec

A pocket is a depression that does meet the criteria to be considered a hole or a slot. If a feature
has a uniform cross section along its depth, but has a low aspect ratio it is considered a pocket,
not a hole. Also, a feature with a high aspect ratio but a non-uniform cross-section is also a
pocket, not a hole.

Mia toémn etvan pio esoyn n omoia dev tpel ta kpitipa yio va BewpiBei onn 1 oyoun.Edv éva
YOPAKTNPIOTIKO £YEL OLOLOLOPPT SLOTOUN KATA UNKOG TOL BABoVG, aAld £xel pia YouUnAn
avaAoyia dtdotaong Bewpntot To€nn kot Oyl om.Eniong éva xapakTtnpiotikod pe vynan
avaloyio, aAAG pio pn-opotdpopen dtotopun givor eniong pio TGEmT, Ol Lo, TPOTO.
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Low aspect ratio pocket, not ahole Non-uniform pocket, not a hole
Xapning avaroyiag ToEmN KO 0L 07N Mn oyowatiopévn toénn ,Ox o

A feature with a uniform cross section along its length that is not very long is considered a
pocket, not a slot. Also, a feature that is sufficiently long but has a non-uniform cross-section
along its length is considered a pocket, not a slot.

"Eva yopaktptoTikd e OHOIOLOPPT SUTOUN KOTO TO KOG TOV TTOL gV €lval TOAD PeYAAn
Bewpeitan toémn.Eniong éva yopaktnpiotikd mov eitvot tkovomom ke, Heyddlo, oAAd £xetl o
UN-OLOLOLOPON SLOTOUT KOTA TO UNKOG TOL Oempeitol TGEMN Kot O)L GYIGUN.

— N

.z

F

Capyright £ 2007 CusiomPartHet Capyright © 3007 CusiomPartbel
Wide pocket, not a slot Non-uniform pocket, not a slot
®apdia Toénn ;O oyropun Mn oyoypatiopévny Toénn, O oopn

As seen in the above examples, a pocket can have a uniform or non-uniform cross section along
any direction. As with holes and slots, the cross-section of a pocket can be a regular polygon, or
any irregular shape. Also, a pocket does not necessarily require a flat base. In fact, a pocket will
typically have a contoured base. When a pocket combines many of the elements described
above, such as an irregular and non-uniform cross-section and a contoured base, it can take on a
highly complex form.

Onwg paiveTon 6ta TOpATAVE TOPUOEIYHOT, L0 TOETN UTOPEL VaL EYXEL LLOL OLLOOLOPPN 1 1N
OLLOIOLOPPN SLTOUY KATA UNKOG Kot KAOe katehBuvon. Onmg Kot pe 0méS Kol GYIGUES, M)
dlatopn| TG ToémNG pmopet va elvat éva Kavovikd ToADY®vo, | 0OTOL0ONTOTE AKAVOVIGTO
oynuo.Eniong, o toénn dev amartel kat 'avayknv po enimedn Paon. v mpoypotikota,
po Te€m €Yl TVTIKA pio KapumvAoty faon.Otav o te€nm cuvovdlel ToAAd and to oTotyEin
OV TEPLYPAPOVTOL TOPATAV®, OTWS L0 AKOVOVIGTT KOl LT OHOOLOPT| dtotopn Kot pio:
KOUTLAWMTY BAon, umopel va mapet pa eEopetikd ochvOeTn Lopon.
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Copyright & 2007 Cusiem Copyright © 2007 Cusiem
Highly complex
. Irregular cross
Regular cross section X Contoured base pocket
, . section ok .
Kavovikn owropn KopmvioToi Baon eCapeTika

AKavovieTn dwoetopn roAbmhokn Todan

Lastly, much like a slot, a pocket can be located on the part in a variety of ways. Most pockets,
like those shown above, are contained within the main body of the part. However, a pocket can
also extend to one or several surfaces of a part.

Téhog, cav pa oyoun, pla toénn pmopel va Bpicketar oto dokipo pe o motkidia tpdnwv. Ot
TEPLOOTEPS TOEMES, OGS AVTEG TOV TOPOVGLALOVTOL AVOTEP®, TEPLEXOVTOL LEGH GTO KUPLO
copa Tov dokipiov. Qotdc0, o Teén prnopet eniong va enektobel og pio 1 TeprocoTEPQ
EMPAVELEG EVOG TUNLOTOG,.

U

Copyright & 2007 CustomPartNet Copyright © 2007 CustomPartHet
2 types of partial pockets Through pocket
2 TOTOL PEPLKAV ELOAV TCEMNG AwdTpnTn T6éMN

Depressions: Captured cavities

Ecoyéc: EcmTepikéc KOWMOTNTES

A captured cavity is a pocket with inward curving surfaces, often called reentrant surfaces. If a
solid object were to fill such a cavity, it could not be removed. Many manufacturing processes
are incapable of producing parts with such a feature. A variation on a captured cavity is an
enclosed cavity, in which the pocket is surrounded on all sides by surfaces of the part. There are
very few manufacturing processes that can form an enclosed cavity in a part. The easiest way to
form an enclosed cavity is by joining two or more parts together.
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Mo e6mTEPIKT KOIAOTNTA EIVOL [0 TGEMN UE ECMTEPIKT] KAUTOA®MON. AV éva 6TEPED
OVTIKEILEVO NTAV VO, YEUIGEL Lol TETO10 KOWAOTNTO dgV Ba pmopovoe va apepedel. TToArEG
péEB0SOL KaTaokevng dev elval IKavES VoL SNUIOVPYHGOLV TETOLOL EIBOVE ECOTPIKN
KOOTNTA. Mo TopaAlayr| TNG E0MTEPIKNG KOWAOTNTAG Elval 1 KAELGTH KOIAOTNTA , GTNV OTToiN
M T6€m TEPIPAALETOL A0 OAES TIG TAEVPES OO TIG EMUPAVEIEG TOV TEpOioV. Elvan ToAD Alyeg
SodIKAGIES TOPAYWOYNC TOL UTOPOVV VO GYNUATICOVV i KAEIGTH KOIAOTNTA € éva TERd)10.0
€VKOAOTEPOG TPOTOG Yo Vo oynuotiotel pio KAgloT) KokdtnTa €ivorl evdvovtag dVo 1
neplocotepa pépn poll.

Capyright £ 2007 CusiomPartNet Capyright © 3007 CusiomPartbel
Captured cavity Enclosed cavity
E0MTEPIKN KOLAOTNTO KAELOTI] KOLAOTNTO

Protrusions: Bosses

Ipoctoyéc: eEoykonata

A boss is a protrusion on a part with a high aspect ratio. In a sense, it is the inverse of a hole, but
does not necessarily require a uniform cross-section. Most bosses have a circular cross-section
and form a cylindrical boss. However, a boss can have a polygonal, irregular, or any non-
uniform cross-section.

‘Eva e£0ykopa elvan pra mpoé&oym o€ eva TEHa)L0 e LYNAN avaroyio dtuotdcewv.Katd pio
évvola, avTo glval To avtioTpoPo piag tpHmac, OAAL OV amattel Kot 'avAaykn Hio OLOIOHOPPN
Swtoun.Ta tepnodTepa E0YKONUOTO YOVV L0 KUKAIKT dtatopn] Kot oynpatilovv éva
KOAWVOPIKO ££0YKOUO.Q0TOGO0, Eva eE0yKopa pmopel va el pio TOAVY®OVIKY|, 0KavOVIoTN, 1)
OTOL0ONTOTE UN-OLLOIOLOPPT) OLOTOLY].

108
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Copyright © 2007 Cusiem Copyright © 2007 Cusiem
Cylindrical boss Non-uniform boss
. Square boss Irregular boss ;
KOAM®OpIKo , , Mn opowopopgo
, Ter POYOVIKO OKOVOVIGTO ,
e€oyxkopo f . e€oykopa
eEoykopa eEoykopa

Bosses are often times designed with a hole in the center, forming a hollow boss. Much like the
boss itself, the hole can have a variety of shapes. Another type of boss, is a threaded boss, which
can be a cylindrical boss with external threads or any boss with a threaded cylindrical hole.

Ta eoykmpata cuyvd oyedialovtot e pa TpumTo 6To KEVIPO oynpatifovtag po 6nn 6to
eEdykopa.Ommg Kot 10 e£0YK®UO ETGL Kot 1) 07T ToL oynuatiletal 6€ avtd UTOPEL VoL TOIKIAEL
oe oynuota. Evag dAlog tOmog e£0yk®dUaTog £vot To e£0YKMUA e oTElp®uL TO 0moio Umdpet
va glvatl KOAVOPIKO pe eEMTEPTKO GTEIP®LA 1) EVOL OTTOI0ONTTOTE EEOYKMLOL LLE ECWTEPTKO
oneipopa.

N

i i

Capyright © 2007 Cuslom Capyright & 2007 Custom
Capyright & 2007 Custom
Capyright © 3007 Cusiom
Hollow boss Threaded boss Threaded boss
Hollow boss . , E&oykopo pe E&oykopo pe
, , E&oyxkopo pe o ,
E&oykopape omi OTELPOUUL E6MTEPIKO CTELPONO.

Bosses can occur along any axis, but for ease of manufacture, are typically oriented vertically or
horizontally. However, angled bosses are sometimes used.

Ta eoykdpoto pmopovv va dnpovpyndovv Kotd UnKog ortotovonmote aova, oAl yio
gvkoMa Kataokevnc, ovvinbme TposavatoMidvtor Kabeta 1 oplovtia. QoTdG0 PEPIKES POPES

YPNOCLOTOLOVVTOL Kol YOVIOKO EE0YKMULOTAL.
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Protrusions: Ribs

IlpocEoyéc:Nevpa

Arib is a protrusion on a part with a uniform cross section along its length and is far longer than
it is wide or deep. A rib can be described as the inverse of a slot and can similarly have a variety
of shapes.

‘Eva vevpo etvon pia mpoeoyn o€ Eva tunpa e OpoOHopeT O10Topun Katd To WNKOS Tov Kot
glvar ToAd pakpvTeEPo amd 0, Tt eivar evpv N fabv.‘Eva vedpo mopel va meprypagel og 10
avTiGTPOPO TNG CYIGUNG KO Uopel va €€l Kol a0TO Hid TOKIAM oYnUATOV.

"

Capyright £ 2007 CusiomPartHet Capyright © 3007 CusiomPartbel
Rectangular rib Trapezoidal rib
OpBoy®vio vevpo Tponeloerdng vevpo

Much like slots, ribs can be designed to follow a straight path or a curved path. Also, ribs are
often designed in a series or pattern. Several common arrangements of ribs are shown below.

2av GYIOUEG, TOL VEDPO LTOPOVV VO GXESIAGTOUV Y1a VoL KoAoLOGovVy pia evbeio dtadpoun 1

pio kopmodn dwadpour). Emiong cvyva oxedidlovron og po oelpd 1 potifo.Apketd poivovrol
TOPOKATO .

d
%:

Capyright © 2007 Cusiem Capyright © 2007 Custom
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Capyright © 2007 Cuslem Capyright & 2007 Cusiom
Uni-directional ribs Multi-directional Radial ribs Circumferential ribs
HOVIIS ribs moddming AKTIViKO VELpQ HeppeTpika vevpa

KaTevOUuvencvELpO KaTtevOvvengvevpa,
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Protrusions: Steps

Iposctoysic: Xkaa

A step is a protrusion on a part that has a low aspect ratio. In other words, the feature is wider
than it is tall. A step can have a variety of cross sections and they can be uniform or non-
uniform along any direction. Also, a step can be a flat surface or a contoured shape. When a
step combines many of the elements described above, such as an irregular and non-uniform
cross section and a contoured top, it can take on a highly complex form.

"Eva okai etvan pia mpoe&oyn o€ éva TUipa 1oL £XEL [ Yo AT avaioyio dtuotdoewy. Me
dAla Loy , ) mpogEoyn etvar o eapdio. and O, Tt eivor ynAn. Eva okol pmopel va €xet pua
OO 0T SATOWES TTOV UTOPOVV VL EIVOL OLOOLOPOES 1] LT OLOLOLOPPES KATA L KOG KO
kd0e katevBvvon.Enioncumopel va €xet pia eminedn empdveio 1 €vo avatopkd oynpe.Otav
6LVOLALEL TOAAG OO T GTOLYEID TTOV TTEPTYPAPOVTOL TOPATAV® |,

OTMG Ko OKOVOVIGTN KoL [T OHOIOHOPOT S10TOUN KO KOUTVAMTY KOPLONUTOPEL VO TAPEL Lo,
eEapetikd ouvheTn pLopoeN.

=" N

~/ O/

Capyright © 2007 Cusiom Capyright © 2007 Cusiom
Capyright © 2007 Cusiom Capyright © 2007 Cusiom

Irregular step
Regular step AKOVOVIOTO K Contoured step

Kavoviko Xxaii Kapavioto Xxkari

Highly complex step

YovOeTng popong
YKo

Protrusions: Gussets

IpocCoy£c:eVIGYVUEVECEVOGELS

A gusset is a triangularly shaped protrusion that connects two surfaces to offer additional
support. A gusset is typically used between a wall of a part and the flat surface from which it
protrudes. Gussets are also used to support other features, such as bosses, ribs, and steps.

Mo evioyvpévn evaon ival Tptyovikoy GYNIOTOS TPoeoyn TOL GLVOEEL dVO EMLPAVELEG Y10 VO
TPOGPEPOLY EMTALOV VITOGTNPLEN. XPNGIUOTOLEITON TUTTIKA PETAED EVOG TOLYMUATOG TOV EVOG
TUNLOTOG KoL TV minedn enupdveio amd v onoia tpoeséyet. TELOG ¥pNCLOTOI0VVTOL ETIONG
Y TV VTOSTNPIEN EE0YKOUATOV,VEDP®VY KOl CKAALDV.
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Wall gussets Boss gussets
EVIGYLUEVT] EVAGT) TOLDNOTOG EVIGYVUEVT] EVASNEEOYKAONOTOG
Angles
loviec

Some part features are not depressions or protrusions on the part surface, but rather angles and
curves of the surface. Such features include the following:

Chamfer - An angled surface in place of the edge where two surfaces meet. Most chamfers are
45 degrees and occur between two perpendicular surfaces. However, a chamfer can be designed
for any angle between any two adjacent surfaces. Also, a chamfer can occur on either the
exterior or interior of the part.

Opiopéva YapaKTNPIoTIKA eV €ival HEPOG EGOYNG N TPOEEOYNS OTNV EMPAVELN OAAL Y®VIES KOl
KAPmOAeG TG empdvelag. TEtola yopaknplotikd tepthappdvovy to akdAovba:

Ao&otounuévn yovia - Mia yoviakr| emedvela 6ty 861 oL dKpov GOV CLVAVIOVTIL VO
empavelé. O mepiocdtepol Ao&otopnoels ivat 45 © kot va supuPaivouy peta&d 6Ho KabeTmv
eMPavelmv.QotdG0, o AoEoTunomn umopel va oyedacTel yio omoladnmote yovio petald dvo
OTOLOVINTOTE TAPOKEILEVOV EMpavel®VBERata kot pia Ao&otunon pmopel va cuuPet eite otnv
eEMTEPIKN EMPAVELD 1] ECOTEPIKN EMUPAVELD, TOV TUNLOTOC.

Capyright © 2007 CustomPartNet Capyright © 2007 CusismPartiel
External chamfer Internal chamfer
Eotepucn Aocétunon £oMTEPIKN LooTop)
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o Fillet - Afillet is similar to a chamfer but the surface is curved, rather than flat. Just like a
chamfer, a fillet can be external or internal. Fillets are commonly used where a feature meets the

main body of the part.

e  Kopmdlopa axkpng - réto sivor mapdpota pe pio AoEOTUN oM, 0AAd 1 em@dvela lvat KupTh,
avti eninedn. AkpiPadg Onwg pia Aodtunon, Eva EIAETO umopel va etvor eEmTEPIKA N
€0MTEPIKA. XPNGLOTOL0VVTOL GLVIHOWOS OTOV EVOL YOPOUKTNPIGTIKO GLVOVTE TO KHPLO GO TOV
tepoyiov.

Capyright © 2007 CustomPartbet

Internal fillet
AvvatotntécBuOong

Caopyright © 2007 CustomPartbet

External fillet
Eotepwko Kapmdropo axpig

o Draft - Draft is a slight angle that is applied to walls and other features of a part. In molding
and casting processes, a draft angle is often required on the surfaces of a part that are parallel to
the tooling direction in order to facilitate removal from the mold.

e BvOwopa -sivor pio pikpn yovia mov papuoleTon 6E Toiyovg Kot AL YOPAKTNPLOTIKE EVOG
Tepayion, Zuyvd amonteitol oTIg EmMEAvELES VOGS LEPOVS OV Etvat TapEAANAES TPOG TNV
katevBuvon epyoaieimv, dote va d1evkoAvvOel n apaipeon omd To KAAOVTL

Capyright & 2007 CusiomPartlet
Caopyright & 2007 CustomPartbet Drafted featu res

prafted part AvvatotnTécBuOion)
BuOwopévo Koppdtt nree ne

« Bend - A bend, where an angle change occurs in the main body of a part, is a common feature
of parts made from sheetmetal or long bars or tubes.

e Avywon — H Myion givon 6tav po addhoyn yoviog epeovifetol 6To KOPLo oo TOL TUNHOTOC
Ko €tvan £va Koo yopaKTnpIoTiko Yo EapTnpoTa amd amd Aopopiva 1 papoovg 1 coANveg
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Sheetmetal bend Bar bend
Avyron Aapapivag Avywon papoov

Multi-axis features

XOoPOKTNPLGTIKA TOALATAOV AEOVOV

All of the above features (holes, slots, pockets, bosses, ribs, steps, etc.) can occur along any
axis. Typically, all features on a part occur along the same axis because it will be easier to
manufacture. Whether the features are made by a mold, machining tool, sheetmetal blank, or
other device, a single axis means the tool will always move in the same direction, referred to as
the tooling direction. Multi-axis features require additional tooling directions which will add
time and cost to the manufacture of the part. In molding and casting processes, features that are
not along the tooling direction are referred to as undercuts and can occur externally or
internally.

O)o ta Ttapandve yopakpiotikd(Oneg, Zyiopés, Toéneg, Ecwtepiec

KOWLOTNTES,EE0YKMOUOTO, VEDPO, ZKOAA KTAT) HTOPOVV Vo, ONUIoLPYNO00V Kot koG
omotovdnmote d&ova. Tumikd, dho To YOPAKINPIOTIKE GE va TULO dNHLOOVPYOVVTOL KAT
unKog tov id1ov d&ova, o101t Ba eivon evKoAdTEPO Vo KotaokeLaoToLV.Eite Tal yopaktnplotikd
yivovton amd €va KahovmLéva epyaieio petaAloteyviag 1 kdmoo ALY cuoKeLT, £vag AEOVOC
onpoaivel 6t 10 epyareio Ba kveiton whvta wpog v idwa katevBuvon. TloArlamrol aEdveg
amoTtovy TPOcHeTEC KaTeLOHVGELS epyaleiwv oV Ba TPOGHEGOLV YPOVO Kol KOGTOG Yo TNV
KOTOGKELOGTH] TOV TEUAYI0V. XTIC S1001KAGIES YVTEVOTG, XAPUKTNPIGTIKA TOL eV Elvarl Kot
UNKOG NG KATEHOLVGNS TOV EPYOAEIOL OVAPEPOVTOL GOV AVAYAVPES SULUOPPDGELS KOl LITOPOVV
va Onpovpynfodv eEMTEPIKA 1) EGOTEPIKA.

~d

Capyright © 2007 CustomPart et Capyright © 2007 CustomPart et
Uni-axial features Multi-axis features
LLOVOUEOVIKA YOP KT PLOTIKG, XapakTnpLoTiKd ToALaTA®V aZ6VeV
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COUNTERSINK , COUNTERBORE , SPOTFACE

Countersink is an angular-sided recess that accommodates the head of flathead screws , rivets,
and similar items.

®pelaproty om) , €lvar pia YOVIOKN OYngG €60YN TOL 6TeYALEL TO KEQAAM amo io1eG Pldeg
,Kopoio Topdpoto avTikeiteva.

COUNTERSINK

Counterbore is a flat-bottomed , cylindrical recess that permits the head of a fastening device ,
such as a bolt , to lie recessed into the part.

®pelaprot omn] , £xel eminedo mLOUEVA ,KOAMVOIPIKT ECOYT| 1| OTTOT0L EMLTPETEL TNV KEPOAT LLAG
GUOKEVNG OTEPEMONG , OGS EVOL LTOVAGVL, Vo BPICKETOL GE E50YT| GTO TUNLLAL.

D

1

R
r

e

yd

COUNTERBORE
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Spotface is an area in which the surface is machined just enough to provide smooth , level
seating for a bolt head , nut , or washer.

Awapopeopévn O , Ewval €vog TOUENG GTOV OTTOT0 1) EMPAVELN EIVOL ETEEEPYOGLLEVN ETCL
WOTE VO, TOPEYXEL OUOAD, EMIMEDO KAOIGUA(TATI L) GTO KEPAAL QIO EVOL WITOVAOVL ,TOELAOL ,
POOEAQL.
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MHXANOYPI'IKEY KATEPTAXIEX-MACHINING
PROCESSES

In Machining consist of forcing cutting tool with one or more edges through the excess
materials on a work piece and removing this excess material in the form of chip.

Y& UNYOVOVPYIKEG KOTEPYUGIEG KOTTIKMV EPYUAEI®V LE [io 1| TEPLIGOTEPEG AKUESG TO TEPIGGLO
VAKO o€ éva KatepyalOueEVO OOKIUIO aPEPEITE GE LOPPT PIVICUATOC.

Mnyovovpyikéc katepyooiec Topvov- Lathes Machining Processes

R R O

facing taper tuning form chamfering
Eexovbplopa Kwvik Tépveuon Moporig Ao€dTpLon
=5 =
ol &
thread'ing boring drilling Knurling
Kortr ECWTEPLKIC TOPVEUOHC SLavolén omrc pikvwon

OTELPWUATWV
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Mnyavovpyikéc Katepyooiec opélac- Milling Methodes

,I,'b

Plain milling
Nepgepiaxo dppelapiopa

Face milling
Metwniko ppelapiopa

Side milling Form milling Slot milling

Mebpko dpelapiopa Opslapopa popdnc Opélapopa Bulakiov
yia oduvavAaka
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