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ABSTRAKT

HI avn2 c¢c21 bakal §Ssk® pr&ce bylo navrfhhot
strojeaj kt Av®gg2id technick® mognosti. V S
mognosti maj?2 strojetCNCctoerfBy ¢dmu IS8 zte rlRla lp:
pr8ce se vDnuje parn?m turb?2n8m, vietinD |
popisuev T r obu tohoto hS2dele na klasickT|clh

mi mo jin® obsahuj,elteadnpbogi tkchpsstopT
modern2vpoebBj & to za pomoc2 CNC strdjle

virobal e6S¢ed zmengen® podobi. Konel|-n§
ekonomi ck ®mu zhodnocen? dan® technol
vheposl edn2 Sadn i dopadu pougit® tech
pr8§ce je razd2S«n®ri§ o hoidnlocuj e danou

O
2D —h

Kl 2] ovg8 s
r

oV a
parnz tu 2 na

|
b , CNC, hS2del, technologi

ABSTRACT

The main aim of this bachelor thesis was to design the production of steam stiddfine
for machines tools that have Ahigheri
technical possibilities have machines which are controlled by computer, i.e. CNC
machines. The introductory part of the thesis deals with steam turbines, including the
steam turbine shaft. The following part of the thesis describes the production of this
shaft on conventional machines. The production of the shaft includes, among other
things, a technological procedure including used machines and tools. This is followgd
by a modern approach to production, using a CNC machine. The technological procesy
is followed by the production of the shaft on reduced form. The final phase of the
soluion is devoted to technicalconomic evaluation of the technology, including the
financial aspects of the component and, last but not least, the impact of the technolggy
on the environment. The final part of the thesis is extended by a discussion linatesva
this issue.

Key words
the steam turbine, CNC, shaft, technological process
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PODNnKOVCNE

Cht NI podhDkovat sv®mu v e MianwcKalimadovilza k &
cenn® rady, pSi pom2nky, odborn® veden
ot 8§zky, spojen® s bakal §Sskou prac?2.

D8l e bych cht DI podhPDkovat I ng. Janu
gkoln2zm strojisnvayhruo bfige dka i tc& KR@tezhalogie n ¢
obr 8bnNDn2 a programovs8n?2 CNC strojT.

Za poskytnwt ®armaeardmM&kaudg b2 h BpplmNo. EKOL
Vneposl edn2 SadhR bych cht NI podDiNkidbdau i
kte$S2 mND po celou dobu studia podporo
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bVvVOD

Tato bakal §8Ssk§ prégce spojuje do sele d
energeti ky a technol ogi i br 8bnNDn2 .
Energetika byla, je a bude ned2bopabaspp®| 8§
dobnN se db§ na to, odbmpyvéh ebdeoplelchygmBbHR
zdroj T je voda. Tuto Aoby|l ejnoufi vodd, r
dok&8ge zaS2zen?, ktzear @ osneo cn2a zgl evnSe rp&atr onr2fu [t pus
elektrickou.

Pougit?2 |2slicovilDr Sdulniciht stprogde zsvaljelj ra
nost vyr8bnDn® soul|l §sti a z8roveR vyrsgbimt
ned2l nou soul 8§8st2 stroj2rensk® virobyl| | Oj
a spolehlivDj gz22. jMemeo dsocuh osponuis tvryurg8bnDt |s|ou
tvar. U soustrugen? se jedn8 se o0 nejjedn
Stroj, kterT je |2slicoviD $S2zenl pol 2tlall e
informacedostrojee g |l.UevbDRk® schopnl mnohem rjy¢hl
dan® situace a podnhDty, khyd®®AmE the vy hid|dh
pracovn?2ci tDmitoistroji pomal u nahrazqvs
Viroba parn2 turb2ny | akogtsopeccdl8K un 2dhter|oojdi
stroj2rensk® technovilorgdbeau Pa olbd ®sntyr wskopoi ep
kladou pogadavky na rozsg8hlT tTm zamhDjst{na
rozdDnDl en?, typy konstrukc? panfdnémut grglpa
Askute|l n®hofd r ojteolrau  kpaamr snt2r utkwerib 2 nyS2 s ni@| t
aikontrole po obr8&8bRNn2. Dal g2z | 8st bakdgl §
model u hS2dele parn2 turb2ny. &dA€shedm@der
byl sestaven NC program a soul|l 8st byl g |po
a jakost povrchu, i kdyg se jedn8 -o |pfrot
ekonomi ck® zhodnocen? soul 8sti v emt2nl) | ek
kapaliny a vzniklTch tS$S2sek Bakal §Ss|k|g
vikresovou dokumentaci d2lce a NC progranm
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1 PARNCE TURBCNY

Par n?2 turb2maespektzave? zteampel nl str o]
kinetickouat | akovou energii proud?2c?2 pS8Rar m2
turb2nu jlekncsHogriebae v2ce | opatkovich
Lopatkov§ kol a, ktsea 8n g zsTowa js2o un e§psa Ry sl
Lopat kovsg8 kola, zasbtBuajdttjspeomhmmeleag:
aspolelnhN s hS2delem tvo$S2 rotor turb?
U parnzjesnahbma by g¥d v aathnost . Nej | astDji s
do stdipIRT.,t Prabr2rmte d§ rozdRDlit do st

vysokotlal® n2 Wk op d pKe fad@ezijjmk®ot | i vIi mi |
mTgoebj evit r eRgeegrent8arorp roymoc2 expanz,e
| 2m@vi g2 mNDrnl objem p&ry. Cell proce
energiePar n2 turb2na m§ pSedevg2m vyugit?2
vyug2t jako zdroj energie pro pohemnt
[1].

1.1 Druhy parn2ch turb2n

1. Kondenzal n?2

Tyto turb2ny zpravidla dosahuj?2 vFko
t Dl esov ®. MTgou se tak® vyskeyttoovtaot ktoun
Segen? vol?2, aby se dos&hlo vygg2ch

n2zkim tlakem p8§ryomaewnp®ithyw u]jré@&@Rmasze?
3do30kPaTur b2naved&dumietepel nTmi sp8&dy.
pracosmd@apegRT. Mlusyhiegnewmy szok T mDr n[mikg™®h | e
Pr Tt pldchage z i | opat kami se mnohon8sobnn
N2 zkot | akuaw® nlySosptt astujemokr ® p8ry, pro
prvkykodlowl§8n2 vody. Turb2ny pracuj2c8rdo
vkotli.placbpheg2 pro jadern® el ektr8r
vody a pSeahfBvg|l émrstvou nebo odbRrov
dosahuj2cozmBtrETl ¢glsour zpv oroynédl & mk o[f).s tb

unp
8s

Obr.11Jednot Dl esov8 kondenzaln2 tur BEna

vt S0

y .
Yal
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2. Protitlakov® turbzny

Tyto t wrlbkomy vsleodnddikyb ujk2a gk Wdl 0r0o zanje 220
Konstruk| n2 Segen2?2 pro mal® vikony (z
obNgn8( Ckuorltas sova kol a) . Takto mal ® v
asezohnmr2iacvozech. S jednot NIl esoveomo gan ®
dos §&§hnohdv I TstoSheidn2Up | attfhnfint2o tpuarrba2 nmeyt rsy

rol nzho PEBmavsiugupr oti tl akovg8) mTge sl o
Val eal  ak ® ¢nargieprdzedprio§rny. Dl e zpTsobu pgd

proj menovita pEesiiankie kdkdzineo shtor ma L SN 08
pracuj2c? deoetkakst BOujMWP jako vysokoo
zaji gtuj e psSleevlod2omi§ iksdtldy¥c,R vpS2padech

nahradit planetovouyTt o0 mechani ck ® ¢ e |lpkoyh § nsfbnul np Ssp

Zisk vDtg2ho hmpE§mypstwvedleo kprdotsakjwe n 2
na vstupu. P8ru |lze tak® pSihS2vat. U
Pp&ru [RSFIM&SEKOLspol.stoj e jedn2m s m§l § dod
t ur(bbt. 0.2)

PR4-106+3,32,0,606 E

., .
.

_ ity - SE
A - A B emn ST

. :

TAKADEA
Crn STRAE

Catim ma R

Obr.12Pr ot i t lua b é vi®@6/3BR06S6 [4].
3. Kondenzaln2 turb2ny se dvhDma regul o
Tento typ tur bprnT mySs |zoavsitcohu pteenp?l Svr n § ¢ N
pS2slugnl technologickVypgpBeppp®at géq
syst®mu podniku a jeho okol 2. inteivduo ni
257 250 MW. Turb2ny maj 2 zpravidla dvout
vyupgpBethS2vale p8&ry. Konstrukce ®tMchto
tlakov® turb2ny (-kKysndkk dtt Indbka®n dle&sztal|Tn 2|3
sjedm2emgul ovanim odbDhriesnt SeSdroyt | @E® a M
vjednomdvoufldl esov®m soustroj 2. Pracuj 2 | i 4
turbPany. zaS2zen? obsahuj? slogit® re
turb2nyakdoefabNDb2ny typu T a P PR-anaj 2
jednodugg? konstrukce. Dal g2 m pl ul8em

T T - C -

|
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4. Kondenzaln?2 turb2ny s jedn?2m r)egul o
Pracovn? vi kon t urobzzmmeyz 208 eiW.pKomsyukce jjee
zpravidlat v o Se n
podoBhj3atnh

vpr Tmyslovlich a komb
c khpoh g2h T

5. Speci 81 n2 parn?2 turb?2ny
Z8kl adn?2 typy parn2ch tu

novanlch t mechaBir n

takov 8 turb2na, kter8 na vstupu pSi korms§
derz al n2 ,2zpurra@&mwg? pSebytelnou p8ruspor e
| elsnP) soused?c?. Tento typ turb2ny |z
kt eporSe mourd2nou [2ne sPoS2vkils2dem s pecip&lrm??

(obr

tur b2nar esgudvolymainT mil.3)odb Nr vy

Obr.13 Ffez tu2sBbd®dha0o/ PT2 MW wal Romwe g3 dal.an|

a jedn2zm t Dl eefecme exiuptnuj.? ,Sveol

E A protitlakovI m. Dvouto@lversga,

stejznplTnsobem jako typ protitlakovlich
[

r b $2 Idlaod- R ujj €

w

123

1%

yanl

Ni
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2 CHARAKTERI STI KA ROTORU PARNC

Zal opatkovan® a | opat kov® Ystroj?
at urbokompresor T. PSi konstrukci rotor
vkterTch dan§ turb2na bude pracovat. |
ot 8]l ek | vysokou provozn?2 spolehlivo
mp | vhodn® mechani k® vlIastnosti. Me c
pougit®ho materi 8§l 2. n8sl edn® tepel|

c
u

21 Rozborh S2del e parn2 turb2ny
b

a

Rotor par n?2 turb2ny se neobejjadsk b€
axi 8 n2ho |l ogiska a plochydapgd mu ogPés$
spojkovim di skemb2 Ap ypoafsetwvkalyaj nt ov T c
pokud nejsouditypoziucip8vkye kpoug2t ucp:
sl ogvdtcdr@® stupRT. Na tyto stupnD | ze
A o proveden? BubmmoV®eaoabiwrgkloe ®svaSuj
vikovkT nebo vIixdvrkBkch bt kaar prstence.

posv®m obyloy Nprdo §z a DN sekm?v Blea waytoeBkb.2 t ak
navg§gou disky. nebskey Ssees akh esmo i vd wed $2u
azajist2 se perem. U tubbv8 dbswddpakpaik e
vyr §lethohokusuTakopBmkl adem je G NE§klesaht
zobrazen na obR.1.

22 N§kres hS2dele do parn2 turb2ny
N§kres hS2dele je zRS8thoes ve formh

|-

Obr. 2.1 Zm$zodeln®npgarn2 turb2ny

&
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3 POSTUP VAROBY ROTORU
Rotor parnARDKRalribR npmog8ost 2, jak mTg

vyug2t metodu technologie kovg&§n2 (cel
(skl 8dan®) aukdtmbiocbvas®padech je mog
di skov® a bubnov®.

VbNYgNn® spro¥®y virobhN se poug2vaj?2 vik
mechanicklich zkougek. Provs8§d2 se na n
ke kontrole cel®ho rotoru. Danl vIkoy
nedokonal osti @&i neniizdi2§rhen.2 N&towgse p
zkougka. Touto zkougkou se prov§sgd? k
nepS2pustng! Pot® muge n§sledovat obr

na obr8&8bnn2z. U kaovzkpuaoeom§th2n®(zdlbgﬁl
sn2gen2 vnitSn2ho pnut?2) PSi obr§bhn
pSedpi sT. Vel k® rotory, pracuj2c?2 v
tepelnou stabilitu. Kontrola tepéstabilitypr ob2 h8§8 tak, ge se r ¢
ohS2eviSekvt ri ck® peci na teplotu vygg?,
nedoglpSRpust n®mu[2lpr Thybu hS2del e

31 Nargemwm®r 8bNDc2 stroje pro opracov§gn?
Pro virobu hS2 daeljee® dykmaud & igtdsmoje.b 2 ny

Parametryst r @jr ® vH S20fbeuba uv e dktab®B.2vab.83a b .

Stroj pro kontrolu vyrobent#®B8d hS2del e

Tab.3.1Techni ck® mpiavemaz8Iirry2 ho i6r7pt ov®ho s
Typ stroje Oznalen?2 stro
Univerz8&ln2 hr SUA 125NUMERIC

Pracovn?2 r ozsahl Jednotka Hodnota
ObNgnl pr TITmNr n [mm] 1250
ObNgnT p béfanddr n [mm] 930
Vzd8l enost mezi [mm] 2000
Maxi m&hma2 obr obk [kg] 8000
VSeteno

Kalibr vSetena [mm] 128
Proveden?2 vSete [-] vel.11DIN 55027, Bajonet
Redukl n2 vl ogka [-] 100 (MK 6)
Rychl ost/ Rozsah [min} 640

O o

_aw)u—ﬁ
Qo = [0

o

(o A IO ®

ust
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Stroj
VI kon [kW] 37
G2 Sk a [mm] 3185
D®I k a [mm] 5 200
VI gk a [mm] 2 200

Tab. 3.2. Techoick®npdldswevyyrtsgvalky
Typ stroje Oznalen? stroje

Hori zont 81 n2 vy WHN(Q)13CNC

Pracovn? r ozs ah| Jednotka |Hodnota

Pr TmRDr pracaovn? [mm] 130
Maxi m8I n2 hmotn [kqg] 20 000
RozmNDry pracovn [mm] 1800 x 2 200
VSeteno

KudekButina vSet [] ISO 50
Rozsah ot §leKeap [min] 1071500
Visuv vSetena W [mm] 800
Pojezdy

Pojezdosa X [mm] 3 500
Pojezdosa Y [mm] 2 500
Pojezdosa Z [mm] 1 600
Stroj

Vikon hlavn2ho [KW] 41
G2 Sk a [mm] 8 000
D®I k a [mm] 8 000
Vi gk a [mm] 5 000
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Tab. 3.3. Technocéa&aw@plarasmeyry
Typ stroje Oznalen?2 stro
Hrotov8 bru BUC E 63/ 3 000 CNC

Pracovn? r ozsah Jednotka Hodnota
Maxi m8I n2 pr TmQ [mm] 630
Maxi m8I n2 hmotn [kg] 3 000
Maxi m8l n2 d®I ka [mm] 3000
PrTmDr skl 2]idl [mm] 200
Obvodo\g rychlost [m.sY] 34,2
Brous2c2 vSeten

Ro z mNDr ycthdkroa wosu | ¢ [mm] | 750 x 100 ¥ 305
Maxi m§l n2 ¢g2Ska [mm] 125
Rychlost kotoul [rpm] 251 45
Nat ol en?2 brous? A +30~10
Un§gec? vSeten?

Kugel ve vSeten MORSEG
Zdvih hrotov® o [mm] 80
Natole®dec2ho v A 01 90
St-Déaz

Maxi m8l n2 rychl| [mmmind 10
Natolen?2 stolu A +5/-5
Mi ni m§l n2 progr [mm] 0.0001
Stroj

Cel kovl pS2kon [KW] 18,5
G2 Sk a [mm] 4 350
D®I k a [mm] 10 600
VI gk a [mm] 2 550
Hmotnost [ka] 16000
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Ta b . 3. 4.

Typ stroje

Oznal en?

stro

Univerz8Iln2 hr SN 710/S

Pracovn? rozsah Jednotka Hodnota
ObNgnT pr ITmNRr n [mm] 720
ObNgnT pr TmNr n [mm] 430
Vzd8l enost mezi [mm] 2 000

VSet eno

Proveden2 vSete

B8/B11Bajonet (ISO 70211)

Vnituhnel eut e n

[] METRI CKh

90

Maxi mglE§mkyovSet [min] 1 600/1 250
Kon?2 Kk

VnitSn2 kugel h MORSE 5
Zdvih pinoly [mm] 240
Stroj

Cel kovl pS2kon [KW] 7,5/11
Maxi m8Il n2 Kkrout [Nm] 40/50
G2 Sk a [mim] 1275
D®I k a [mm] 4015
VI gk a [mm] 1635
Hmotnost [ka] 3252

Technicé&®z9hnamet g aeA. ov ®ho

S

U st
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32 Nar gem®stroje na opracovsg§n?2 a kont

Pro pSehlednost byly typy pougitlec

jsou zvoleny od femDormer Pramet s.r.oBO-IMPORT s.r.o. a BesBusinnes, a.s. a
STIMZET. MRSi dl a | semMelishgr®ZraS@MET €&is.r.b.i r

Pozn8mka: Tab. 3.5 uv§8ditabBy b1 aoan Ttdregtnry

pS2stroje

Tab.35Navr hnut ® obr 8bNDc?2 1ml§ 8416 @618 18 ougi t{& p

5 =
5 —
w <

Oznal en
2 5 /
L2 s | ¢Druh Ozna € S {(\BD)E

I Uk8zka|lUk§gzk
n§strn§stron§strcdesti!k

n8str o|VBD

Hr ub o v| SCLCR

~ CCMT
ravl 2525 M12
vnnj g2|MA 120408E FM
1.
Hr ub o v| SCLCL
< CCMT
| ev n| 2525M12 120408EEM

vnhDj g2|M-A

okonl|SVICR
pravl 2525
vnhDj g2|M13

VCGT 130302
F-AL

Dok on]||SVJCL

Levi nl2525 VCGT 130302

vnhnj §z2|M13 F-AL
|225|T ¢ 2 GFIL 1616 | LCMF .
Y™ o3 031604F B B
vnihDj g? o Jom
3. : L
Z ‘:‘ g 1/ IC " GFIR 1616 | LCMF ~
P Y | HO3 031604F
vnihDj g?
rso vl
vnn gz | Hos 0602MOEUR
4.
R8di us|SRSCL
l evi nl|1616 RCMT
vnnj g | Hos 0602MOEUR
=
. IUE i/ TC h ‘r’] GFIL 2525 | LCMF Ml
vnnj g2 Mo 031604F i




FSI VUT BAKALCi SKC PRCCE List 19
Oznal en?
L2 s | ¢Druh Ozna!erbéit(\tBD)® Uk8zkgUk8zk
n§stn§strn§str0jdestiIkyn§strcVBD
P
s |Rohov é‘iﬁ%ﬁ’gm APKT &’ | T
' fr®za 1003PDERM é rathn
. Mo n o | | 303DS5.5 ] ]
' vrt §kl 20-A06
g [SLTOolinN37eB i i
zZ8vit é
e .
9 Brousc? | T1125x16x20 ] ®C & ]
' k ot o ul A99B 60K 9V e
NC
10. |Navr tzvse 221185 ] ]
" | HSSCo prmmeg
i8
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Tab. 3.6. Navrhnut ® kmm$ 2 02 orv §9) 20 24 % o b K
L2 s ¢ ‘ ) MR 2 PSan
" ~he: [N8zev mNDYObr 8zek mNDS|interval | mMNSi d
MmN Si (
[mm] [mm]
Digitsgln?2
mNS2t ko, .
1. PREMIUM i 07 300 0,05
TS T \-E,\ -.
menov
2. mikrometr, TIGRE - 071 25 0,01
3 Listov® o= o )
pol omDr oV 7 Nidia 117
(253816 R)
4. Svinovac? 07 7500 05
33Techno|ogickT postup obr 8bNn?2 ka,o
Techno~log|ckl postup je proces, ipSi
hotovl vIirobek. V technologick®m post
stroje, ngstroje, pS2padniD pS? Ppreawnkx.h
podm? nkked®u ke zhotoven? soul 8sti . Sg
nejmeng? n8klady, pSi Iemg mus?2 blt v\
vikresovs§ [R3.ba iptorsttaupe o $2r B $ B 3.7
VIrdnkSédeIebﬁemlynbrblbzh§ ng§sl edovni:
Cel 8 viroba prob2h8 na tSech stroj2ch
o r oz mr1e0& 20A0mm. Nejprve se hS2del z vl
tvar, pot® seaviév@®zsijradPs§ig&ydel e a
stranhD, pot® se obrob?2 dr 8gky pro bSit
ploch podhbogveky agvitT. Posledn2zm k
zkougkusgn2Hrm8b ozva ¢ 2 | odebrat coo nreg vkt
| as e, je tSeba vgak ponechat pS2davk
pogadovanl clrrramzmiDr Naa ot sle na cel ® so

—_—

|

o C
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rozmDrT. Posledn?m krokem se realizuj
kt ere8le k z8vDru, zda soul 8st neobsahu
Tab. 3.7. Sled pracdvn?2ch operac? pSi
Pol et
N§zev [mm] na :
2
lc")erzclepr,acovi N§zev o N8strojpol omh Isfs[n;in(]”
P TSkcd | 2 z8bnDr ul|’
nogel/ f
SoustrubSUA Iljo(r)]trZoI;n re Metr
125NUMERIC ~ ’
1. 09863 vi kovkTPosuvn - 10
kontrolmnRNS2ztk
dl e viIKk
Prorlso
SoustruhSUA a)ss'z §1512I;|
2. | 125NUMERIC [P > P , - 120
44424 st Sed?2-cdlLuneta
neodpoaoliv 3
(zalunetovat)
RTsovatSoust_r
SoustruhSUA soust ugi t kT fnTg| 18x1mm
125NUMERIC | hrubova i 3% 05 560
44424 spSzdav Era‘é ( 1X0’25mm
3 0.5: dr rubov x 0,25mm
neobr 8b
Soustru
konce na Soust-r
SoustrulSUA | hotovo, kT nTg
4. 125NUMERIC |z hot ovi|pr gV le v 1x0,25mm 160
44424 devi kre{hrubov
B)
Kontr ol
z disku
2
SoustruhrSUA (k(l;:]![ regl
5 125NUMERIC vl Kr es Posuvn i 5
' 09863 . S ImnNS2t Kk
s protikusemi
spSesah
pPozns§mk
vl kr-8)s e

112

—

=t

~ TS
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Pol et t
N§zev [mm] na .
2
I(;echle pr,acovglirgciv N§strojpol omDr IS:[';{rEr;inc])J
P TSkca | °F z8bNDru |
nogel/ fr
(Zalunetovat)
Soustru
Luneta
Soustruh hOt(.)VO’Soust-r
SUA 125 dr §gek KT T 1x 0,25 mm
6. bSity, 491 102x1mm 1750
NUMERIC &2 davkP’ a(vile v
4442 p : hrubov
brougen
(1l ogi sk
lepy)
Soustruh -
Rl sovat
SUA 125 :
T uwemc [JTE9EK I
44424
Hori zo
Fr ®zov a
vyvrit § 6x12,5mm
8. WHN(Q)13 Id:a\§/®kst fr ®3 a X 2.5 mm 180
04761 9Ky
. PSedvrt
Hori zo
vyvrt§pr0 z 8V 3
9. WHN(Q)13 2X21/|6-6Hr iy vr thaek | 6x"55mm 30
04761 P
stranh
Hori zo
10 vyvrtg§Zat ®mov T®mov | i 30
' WHN(Q)13 |b Si t vy bSit?]
04761
Soustru
Soustruh bSity nSoust-
SUA 125 s .
NUMERIC Kontrola k| n:[g
11. dTI ku (|pr a(vlle v 102x 0,25 mm 1620
04145
pro br-gdokon]|
pS2padn
opravit
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2
L2s| Ze€V INszev PO et |l Strojn
operace [P L 8 €OVl gherace NEst 7 mea IOOIOmrIa[nsin]
P TSkd | P z8bNDru nqg’
Brousit
Hr ot ovil ogi s
Bruska | epy, |Brousc?
12. |BUCE 63/3| wstavit |kot ou| 2X025mm 5
000 CNC protokol na| 125x16x20
05537 br oug:¢
pr T mni
Indikace za
SoustrutSN |p S2t o1
710/S kontroly,
el 34444 vystavit i i 30
protokol o
indikaci
fezat
SoustruhSN .
14. | 710/S gxg"ﬁ"SHr ,ﬁlg"'t 1x M6 15
09421 PT
strani
SoustrulSN |0z na | i
710/S | 2sl em
15 0oge3 iroby ~ ] >
3. 4 Pracovn?2 podm2nky vTrobe N )
Kagds8 popt8vka wurlen8 k virobWl rhe&SkE g
jednohohS 2 d(ebl.21)d o par n2 ptSiirbbf9ihugin &Smin&r ot o | s
pS~edpokV§d§bagpd\/mﬂJmmr§n®/mﬁ drovbadin denn
vt dnu. Do pSedpokladu je zahrnutchybbep
nT olperac? pSiPoabd§blBnzneno? t-ISieba$2 d alk |rs
rotor dl puouhodpeokoBunfobr.3.28 nem8 pd §gkaozzne®n 2 , | K
mohl o ovlivnit pIynuIImpgqbwheraclb(obrjzemc
33, kdesevp S22 padhl pot Selay opelal 2 osmhrmjr(yo’rﬂﬂylngl
navréocperacoanLh‘c)pSOeroaaobl’mvace je lasovl |s
rychpekg%j e opRivostm$mIT vepphewdaan dennh |3
t T dn
Obr.3.10b r o beetndr rp arurd 20 gtenrl b[2Grey s k S2 n i
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Obr.3.2Rot or parnz tu[e6h2 ny

Obr.33Rot or parn? tiRfA.b2ny

pSed
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remnad

renoiv
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4 TECHNOLOGI CKh POSTUP UPRAVENEHO
PTvodn2 hsS2del do parn? turb2n® byl
reali zovat jeho virobu na CNC stroji v
vest udentpmlo®@rwaemzilnvent or Professional 2
Vprogramy e mogn® vytvsg§Set modeMpdeVl gmesygle:
hS2gdel en&aacordrld®nj eho 2D n8§kres na obr 4 /[ 2
Obr. 4. 1m@dcehgkedd e I(te@36im?).ny
41 N§8kres uphSvdenl®@arn2 turb2ny
Ng§kres hS2dele je RBodfhemeve. formh v k

Obr.

4 . 2

ZnS§zormPngahemzr atvem®hmoy

Dl

o a1

r
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42 Navrhnut ® obr8bRNc? stroje pro upray
Pro virobu upraven®ho hS2dele do pa
Parametry strojpab.4dsdu aveaddn®. 2. Sous
pol 2talem. P8sov§ pila je ovlIl&8d8na meg¢

Tab. 4.1. Technick® p[a8t.ametry p8sov® pli
Typ stroje Oznal en? stroje
P8sovsg8 pila BOMAR ERGONOMIC 275.230 DG

Pracovn?2 param Jednotka Hodnota
VI kon [KW] 1,1/1.5
Ffezn8 rychl ost [m.min?] 40/80
Nej meng? Sez. [mm] 5
D®l ka nej krat. [mm] 20

Stroj

I nstalovanT vl [KVA] 2,7

G2 Sk a [mm] 640

D®I k a [mm] 1400

VT gk a [mm] 1270

Hmotnost [kg] 310

Tab.4. 2. Techni ck® parametry d®ustrugni ck
Typ stroje Oznal en?2 stroje
Soustrugnick® o SP 280 SY

Jednotka

Pracovn?2 rozsah

Hodnota

ObNgnT pr TmNr na [mm]

570
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Pracovn? r ozsah| Jednotka Hodnota
Maxi m8I n2 pr TmDh [mm] 280
Vzd&l enost mezi [mm] 450
Pojezdy

O=a X [mm] 241
OxaY [mm] 50
OsaZ [mm] 640
Rychloposuv

Osa X [min?] 30
OsaZ [minY] 30
N§strojovs8 hlava

Pol et poloh [-] 12
Maxi m8l n2 ot 8| k| [min} 4 000
Stroj

Mot or -EBekéenavsS| [kwW] 20,9
Pohon PSetendet [KW] 7.5
Mot or XNSetebpov [KW] 8
D®I k a [mm] 3875
G2 Sk a [mm] 2122
VI gk a [mm] 2345
Hmotnost [kg] 7900

43 Navr hnut ® orb&s8tbrlmnj2e ak mNDSen?2

Pro

pSehl ednost

byly

typy

p odu §3i.t TNc8hy t

jsou zvoleny od femDormer Pramet s.r.o. WALTERBO-IMPORT s.r.0., BOMAR a

STIMZET.MNSi dI a

j s o amMelcharCg a SOMEBEXISERVIS.
Pozn8mka:3jYVoualkbyorazewvyapr avy®4n g siauo

pS2stroje.
Tab.4.3.Navr hnut ® obr §bnNc?2 1§, 8516,8038,32hougi t
L 3lo Druh OznallOznal en2|Uk8zka|lUk8zka
ng§soje |[n8strin8str(vBD)desti |n8str o|VBD

Hr ub o] SCLCR ,

pravi| 2525M (F:ﬁMT 1204088

vnnj g 12M-A

1.
SCLCL
lHre\Lijo 2525 M | CCMT 120408E

ju

r 80S

Y € (
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Oznal en?
L. 3lo Druh Oznal 2o Uk8zka |[Uk§8zk
ng soje n§stron§strb8't(\th)®n§strojVBD
destil ky
Dokon]| |SVICR
pravl |2525 \F/_%B_T 130302 ,
vnhDj g2|{M13
2.
Dokon| |SVICL
| evl n|2525 \F/C,:A(ET 130302 , .
vninj g2|M13
Zapi ch|GFIR ;:

3. pravl |1616 :;CMF031604 =
vnhDj g2|HO3 —
ngh“s SRS®R | RCMT
P . ., | 1616H06 | 0602MOEUR
RSdlusispscL |RremT

. 1616H06 | 0602MOEUR
vniDj g?

s |Rohovs 3”40089 —

o - A —
fr®za 0A4BO50 ALV e -
Monol i 303DS /

6. Vrtsk 5.520- - -

A06
Strojn
z8vitn
_ DIN ]

376B
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Oznal en?
L 3o Druh Oznal b$i t(\BD)®

ng soje n§8tr0n§5trdesti!k)

Uk 8 z k
i |VvBD

S C
w x
» w
~ N
= x
(@]}

B_OMARN MA42 )
8. pil ov I - -

2480x20x0,0| 9122

StS dcd?
vrt sk DIN _—
typ A 333A
I 4/l 10

Tab. 4.4. Navrhnut ® mnhDS dbrobku[h9§26,21}. 0 e

p
L2sl dN§zev ~|MRSic2 |[PSesnos
mnsi dmnsi d1 (OPr8zek mNS interval [mm] | mNSi d1 a

Digit
posuv
mnsS2t
EXTOL
PREMIUM

0-300 0,05

TSmenc

mikrometri
2. TIGRE it 0-25 0,01

Listo
3. pol omD .
mir ky Vi

(253816 B

44 Technologickl postup pro obr &bnRDn?2

V technologick®m postupu se zazname
mnDSi dl a, je zde i uveden nutnl s I[38]d
Technol ogi ckll postup do sebe zahrnuj ¢

V technologtc k ®m postupu se nelze obej2t bez

ke zhotoven?2 soul 8sti. Soul 8st se vy
efektivnost? pracovn?ho stroj[2a]. a pod
D211 2 %l ohy hvol rho$?yd eutperd&ovbesnaGh u j e

VTr__mtdeele je provedena na dvou str
0 rozmB2igddtd mm Nej dS2ve zke¢e en DBhonsepdlS
vysoustrug? na konelnl tvatrr,rampt®Ssdel

se vySegtbruu bzoSwaict2y operac? se odebedoe

r
I

c

R

W W)
Fam
N

6 eV
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nej krat g?

gadovanTch

| as.

Je

dokookso?agmycore dpSRB
rozmRNr T as otuoll8esrtain cz2k.o nRorto® u

Tab. 4.5. Sled[28lracovn2ch operac?
N§zev . Stro
2
I(;erzcle pracoviNg§zev op N§Str(ra?arzngtr® | as
P TSkcad | P Y | [min]
P 8§ s pila §
BOMAR : Metr,
1 ERGONOMI US2znout |[Pil ov I ve40 m.mint 2
' I 3-240 Posuvnf=rul n2
C 275.230 mns2t K
DG
05961
Soust-r Sous-tr _ -
k® obr § nick T 1 Yes160m.min
Zarovnat i~
2. centrum pravl 0.3 mm 1,5
SP 280 SY hrubovaoz’2mm
44423
Soust-r Sous-tr  _ .
k®0br§bﬁaacélkcc))v\gunat nick T .h-\llc—160m.m|n
3. centrum l ev ] _ 1,5
d®l ku so f=0,3 mm
SP 280 SY i 3-236 hr uboV —5
44423 &= mMm
Soust-
k® obr ve=30 m.mint
4. centrum grfgt( ?t Navr t §f=0,15mm 1
spa2sosy |97 P
44423
Soust- )
k® obr vc=30 m.min
e centrum ?j/E[i[ 2:( ?L Navr t §f=0,15mm 1
SP 280 SY

44423

h 4 v k
bj @2
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N§zev
L2sl ¢pracovN8§zev N§Str0Fezn® Stroj
operace | T Sk d operace J parametry | a[min]
| 2sl o
io@u sotbr Upnout ETO unf.?i(gr ve=180 m.mint
6. centrum mezi hroty pravi ( f=0,15 mm 5
SP 280 SY Ec:ﬁ?u%at hrubov &=0,5mm
44423
Soustr
‘k® ob Sous ter ve=250 m.mint
Dokonlkl nTg|,
7. centrum K ~ f=0,1 mm 2
onturu pr a(vilev
SP 280 SY dokonl
44423 '
Soustr
-k ® ob|SoustnSoust- {n=200mint
8. centrum z8pi chkinTig f=0,05 mm 4
SP 280 SY zapi ch{a=01mm
44423
Soust rSoust f
-k ® Obdr§gk)S9USt'r n=200 mint
) centrum o b k1 nTg|f=005mm 5
SP 280 SY f henpjlzapichi{a=01mm
44423
Soustr n=1500 mirf
-k ® ob _
Fr ®z o\ fz=0,03 mm
10. centrum dr§gk)ROh0V§ %=1 mm 5
SP 280 SY
44423
Soustr
-k® ob Vit at Vrt 8k, |n=2500min?
11 centrum oro z ESt roj n { f=0,15 mm 3
' SP 280 SY TV§SeEtV§Sec‘ap:O,2mm
44423 z8vitnj
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VAROBA PROTOTYPU SOULCSTE

Viroba prototypu soul §sti byl sBOMARal i
ERGONOMIC 275.230D@ soustrugnick®m obr §bpdc2
moc2 pS2slufaml kmaph ot mojsTrul nN popi su
jsoudo popisu zahrriyi  z 8§ knIfaod’nmm*ace o obr 8bNDc2 m ce
51 Popis obr8&8®dNc2ho centr

N

z

j
n

Vysokou tuhost stroje zajigtuje masifv[n?

kon2ka se pohybuje ve valiv®m veden?2,. T 2
a interpolovan®ho pohybu o0os suportu. |[S|tr
je schopen usts8t i pvebka@ameo®@aitel nGiniéj kdping
mali zuje z8sah obsl By do obr 8bNDc2ho |pfro

Naobr.5.1je& k | gapisstroje:[35].

Z8kl adn? | 8§8st stroje
Loge stroje

S a i pro posuv v ose Y

S a fi firo posuv v ose Z1

HI avn2 vSeteno
ProtivSeteno stroje
N8strojov§8 hlava

Val i v ® wogeKe n 2

. Val i v ® woged$® n 2

O.Val i v ® wosede n?

HOONOOOAWNE

Obrr. 5.1 Sch®matick® zn8zor BRN2 obr §4H
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5. 1. lic? sSyedt®&ndg&nz2 stroje
Toto obr 8bNc2 cen tSINNMER]JK840Bslozde nsop osl oef |t moas
Siemenss.r.g34.Na t Dchjtochktl ze vyug2t i jin®RHo
spol el nosti Hei dei nhai n, Fanuc. PougP Vvan
velmi pohodln®, protoge pr o/kyrvesmova®Ropul S
k dispozicisn 8z or nou grafickou tpeoddypoyj eun. Hpb
pSedchystag®aftiabkl kiy Smmmawildapriagr am |j e
grafickou 8Smnmihildac 2,k §lgtee r dlokabku dno§ sdter okj ee fk oa
jak bude kagds§ tS2ska ze soul §sti od[dpPl c
5. 2 Fotodokumentace viroby
Obr. 5.2,0br.5.3,0br.5.4,0br.5.5,0br.5. 6 zobrazuj 2?2 sl ed |[pJac
M ~
Obr. 5.2 P8§s&6eg88pkl poluontenmdrk
Obr.530br oben8 soul 8st upnut8 mezi| [hr
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Obrr. 5.5 Odpad materi 8l u po odebr

Obr5.6 VyrobenlT prototyp hS2del e
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6 TECHNICKO-EKONOMI CKE£ ZHODNOCENC, EK

Spolusv T robou soul §st i -ekeo nsopnoij cokv@ nzoh at deng
Konkr ®t n 2 vyhodnocen?2 vtab. 61y tal3.652] tam 6.3, j
tab. 64, tab.6.5, a tab. 6.6.

Vnepos! eden 2n uStand®) ebkrod to gvi cpkootua z i (Krvd adeascri
kapalinya vzni kl Tch tS2sek, kter ® pbby smdtelo
respektivebymohld oj 2t klpdgk®henzdr av?2.

61 N§kl ady na virobu

Podkapitola uvs§d2 n8klady na virob
upravovanl hS2del do parn2 turée8hg® U]
U re§8§l n®ho hS2dele se uvaguje opti mal
U upravovan®ho hS2del e nteabtyd ao p tpirnoaloid
o virobu jednoho kusu. V g e cthbn6/l apab.t6R e |
Virobn2 ngkliwa@mwymbgPyéve¢pahucél kov® nsgk
(6.2).

Vztah pro vipol %3h8&8kladT na virobu

Ns= —=— (6.1)

kde:Ns' n 8 k Inaad ys prr8ocjin 2p rfadclov n?2 k a
bimzdapr acovn2ka na H#Hodinu pr8&8ce [UAh
tasistr ojmrf] | as

Vztah prowelvkd mBlkeeladT na virobu

Nec=B 0 — B o I (6.2)

kde:Nvcicel kov® vifdbhn2 ng&kl ady
i i polet poud¢litich stroj T
Nvai vT rantBrk Inadgr acovn2ka [ 0]
bimzda pracovn2ka nh hodinu pr8ce |

tasi strojrfl as [ mi n]

Tab. 6.1. N8klady na virobu

. Mzda
- 2
I:,OanN§zev Str_ojn!apracov N§kl ady na
operace [min] [ G AHod [ Aod
1. |Soustrugel ,4ye0 7,0 520,33
2. |Fr®zovs8nzl 59 7.0 24,50
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.| Mzda
PoaSd | N§ zev opeSt.rOerracov N_§k_1ady na
[min] [ G AHod [ Aod]

Brougen?z,
3. Sezg8n? z8§ 50 7,0 5,83
pracovn?

4. |Kontrolov o 65 7.04
i ndi kace

Cel kov® n8kl ady na obvo®Hh&E0¢%. j ednoho Kk

6.2Spot $éle&terniecrkg® e pSi vIirobh

Spot Seba a sazba el ekt r i @k ®2\&hledamgke e
kol 2s8n2 ceny energie na svDtov®mijarhu

&= 0,160. Cena energie se pohybuje o z nf@14r0,19uSp o t Seba el e
energie;na virobu $edmnmolhiol & USllMet Xk ov B telakpio t S
ke enéydiae v yppoonhotce?navztweede® O6dapty pl at
jednohokusu.
Vzt ah pr os pvoltpSoel beytenergicl38l.t r i ¢ k ®
YR %X S (6.3)

kde:EGcena za spotSeHdlh elektrick® ener gl

Eispot Seba el kWhjri ck® energi e
tasistrojfmnt | as

psipS2 kopkwWkltroje

xiprmPDrng8 cena za 1kWaEWh|l ektrick® en

Vzt ah pr ocevilkppovlRe tceny za spot Sebu el ekt

Ee=B 0O QB O — MB 0 ) 6.4)

kde:Ecicel kov® cena za sp[dtSebu el ektri
itpol et poug@gltlch strojT
Eicena za spotSelul elektrick® energ
Erispot Seba elektrick®ABodrgie kagdag

tasi strojr’l as [ mi n]

psipS2konkwWhtroj T

exipr TmDrn8kWanal patid[i@k]® ener g

1.1

e

rgi
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Tab. 6.2. SpotSeba elektrick® energie

- Strojn?2 SPO Sl cenaza
- N8zev |Oznal (PS2kon el ekt
P oaxd . . ’ : | as : kWh
stroje stroje stroje [kWh] [min] energie [ Aod]
[KWh]
Uni ver
SUA 125
1. hrot ov NUMERIC 37,0 4 460 2 750,3 440,05
soustruh
Hor i z of WHN(Q)
2. |, yvrt§ 13CNC 41,0 210 143,5 22,96
Hr ot ov BUC E
3. bruska 63/3000 18,5 50 15,4 2,46
CNC
Uni ver
4. hr ot ov| SN710/S 9,3 30 4,7 0,74
soustruh
PS2 k o e spsotSaodjlod § Inme§n Mogdnot 8t Se dn 2(tabv3ed). i k

Cel kovg spotSeba elektrick® mBdJdrda6glile n
63 Cel kov® n&8klady na virobu
Cel kov® n8klady jsou vypolten® zppsano
n ®talv6.3.
Vzt ah pr oc eviTkpooviTecth n§KBV.adT na virobu
A6 0 O O —0B o0 I QOB o O (6.5)
kde:Ncicel kovg cena hSqilel e do parn2 tur

Nv T cena za polotovdn]

Neicel kov® oBkbbhdgw2ngH@dnoho kusu
Ecicena za spotSelu el ekt ri

bimzda pracovn2ka nh hodinu pr8ce |
tasT strojrel as [ mi n]

psipS2kordkwWit roj T

exipr TmRDrng cena za 1] &wWh el ektri ck®

Tab.' 6. 3. Cel kovs8. cena na virobu hS2de
P oasd Druh n8kl ad] Cena [ U]

1. Cena VvIikovkil 1476,63

2. Cenazo br oben?: 557,70

3. Cena za spotSebu 466,21

4. Cel kov® n8kl | 2500,54

ck® energi

1 Aho
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AnalogickT postup byl reali zovs8n i prpjlup
stejnlch wvzorcT a hodnoty byl y Zzazngnmen
Tab. 6.4. N8klady na virobu.
.| N&8ze\ PS2 lstmje | Strojn2| a ol ae MR
PoSa operace [kWh] [min] pracovl pracoyv
i [ UAHo| [U.Ho
1, | Uszznoqg 2 0,23 7
polotovaru
Soustr
fr®zo
2. vrt§| 22,0 29 3,38 7
Sez§i
Z8vVvi |
Cel kno&ke&l ady na obr obws36lipr ot otypu stojlf?
Tab. 6.5. SpotSeba elektrick® energie |plSi
. : Spot §
P S 2nk ¢ Strojn? Cena za
P oaSd I;Itr§ojtze € Osztrcr:jea! € stroje | as eelneeigiret kWh
[KWh] [min] [KWh [ 0.}
P8so
1. pilana | BOM101038B1 1,3 2 0,04 0,0069
kov
Sous-t
ni ck
2. SP 280 SY 22,0 29 10,63 1,7010
obr 8|
centrum )
Cel kov8 spot Seba elektrick® mBJIr4r0g9e np|(o0b
Tab., 6.6. Lalabvgberhazmengen®ho hS2del e
P oad Druh n8kl adT Cena [ 0]
1. Cena kruhov® 4,2100
2. Cena za obrohb 3,6100
3. Cena za spotSebu 1,7079
4. Cel kov® n8kl a 9,52790
64 Dopad pougit® technologie na g¢givotn? p
Po obr 8bnDn? j e nutno si poradit se | Vvz
kapalinou.L § st provozn? kapal iny j¢@&brs&bhlbnpongp S
vysokl chBhRhte§1 epkrrovozu pSich8z2 amacters@|2ob
kapalinou. Je tedy nutn®, aby kapalipg I
spl Rovat maazattstrhicattinéhe&klapaPioa el do
pSi v ®adlhagsék.Tryskasp S2 vodem procesn? kapall] py
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kapalina
na b8zi
nut nost 2

nezapomenout DnJav ojjegn? avdyimeBoghozdr av 2|
palina staldeomd28ve@d vl | itru agappr &dpalis n1
nu je na obr6.2 [36, 39].

by tedy obsehowvbhbDbpbajhRbafn®
dvou nerozpustnlch kapalin (v
sl edovatvp Selpandepd coxcteasstnkk u kjaip ad a

Obr. 6. 1 Qdrro8chelsnr?? [4k a P 6.2NiSoduwo ba na pr[dlg.es
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7 DISKUZE
71 ZmBDna velikosti
Smy s | zmDni t vel i kost hS2dele mRIo]|jed
reali zovat v Tproadbm? nk 84t ke 8 sgtkimlay gkol n2 m | CN
ZpTvodeal2kov® d®I| kyl6ovajrmhm,2 hyldononbhwt n@ (r o
d®l ku 236 mm. I ostatn2 rozmDruws obuyll8ys|th ep
nedogloakn® zmhRnN od originglu a pSifdm
7.2 Odchykyve vIirobh
PSi virobn ve gkoln2 d21nh vznikly h§sl

f Viroba prototypu zalala jinou v|of|l bt
hS2dele do parn2? turb2ny se ve Nt
oznal 286rMoNiV49 . VI ast nosti tohot o [mfat e
proto je nezbytn® nezapom?2nat njal z
HS2del do parn2 turb2ny, kterT jlel m
vikonov® Sadymatlezrei 8§V yur o4i5tE.iPro | glk o
materi 8 pougit nebyodbzndlyénkpak?lpD.u
pro virobu gpglrototypu post al

f Dal g2 zmRna ve virobN byl a zcazn|alme:
kTm polotovarem hS$S2del T do parnf2fh
pS2padem je volba polotovaru ve| {or
rotory). V pS2padnd viroby na g¢gkfpl| n?
tyl jako vichoz2 polotovar.

f ZmhRna ve virobN byla i u z8pichto p
vgech Thyypycbbeny jen nDkter ®, d{TVvod
| aBSi virobRD z8pichu na hS2dedi |blyl
na r ozmBDr z8pichu Tato zmBDna pyl a
Vre§Iln® virobhD bySlkwepami chpmBoahfHeo
dan® ¢g2Sce z§pichu

f Zprav® strany hS2dele sepShpdijolwui e
spoj ky. Z8vit se klasicky zhotoVuj
virobn vgak nezbSylio nriidhganb@ ut@pernTtnoNr| |z §
M2sto strojn2ho z8vitn2ku byl plougi
pomoc?2 byl z8vit zhotoven.

Obr7. 1 Tvg§Sda? z§vitnz2k
7.3 Ekonomikav T r oby
Cena za elektrickou energi. podl e djogdav
Pohybuje se ntervalu (0,147 0,18 . Pro gkoln2 virobu |[blyl :
hodnota, ted®,160. Pro tuto cenu bylgtanovenxc e | kov® n 8« T ndpols pj a
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ZCVnR

C2lem bakal §Ssk® pr&§ce bylo vytvoSi
z8roveR mognost prpoWd®DHtD jNeCh &k - daid s tByv oy dwo s
vlisl edkT:

f HS2del do parn2 turb2ny se ve Z

technologick®ho powtiupb,oupddaRi [sd uw

programov®®ea2z CNC str

T Jednotliv® simulace obr8bhDn2 bylly
simul 8tor generoval chybov® hl 8§¢ggn?
ohrozit.

1 Programovatap o moc?2 si mul 8t oru a progj fmo
re§8l n® elrodighdin®.or nen2 nil2m|lf mi
v Ywahu, jak® jsou hodnoty ot S8l ¢Hi,
g2 Sky z8brlerS8u no® tvS2r.obM) tomu je jli pak
dostatel n® zkugenost. a znal osti p$S

podr® nkou | e todk@&sznalpo Dtglirsaa@GNC § n 2

stro),Avnepos| edn? SaXdMtAz ncSot fis tsrtorjoljj|e

dokgzat.

T I kdyg simulace neyee&rnPevbhegh
mTge blt jinak. T2mto je myglen
ng§stroje (nNn8stroj ,p8hpadoBbBtahlea:z
procesn? kapaliny)

1T PSi simujleakdigjrdatzu n§stroj errsie?s
kol i ze rychl ooprobkemytakv re 4 th ®sejtek r © b
nestand vest r oj i j e ji(getoavglySemRV palbosgs

q O
= <
~ &

& n H

k| 21
)
[ U

ovRDSen2 programu na stTrootjoi ,r onzeh ogdin ust

je ovliivnhDno doskagehodblasini znwal o4
programovsgn2 CNC strojT.

b ] mi
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http://www.lathes.co.uk/spindlenose/spindlenoses.pdf

RozmRry hlavy v S danlme]. fit. 80200520 e. pDoods| t eu pnlI|@N

http://katalog.hhw.de/CZ/26  HHW _Katalog_2012_ CZ.pdf

DIN 2080[online]. [cit. 202005-23] . D o s http:/figptddl.ridUPLOAD/
2010/04/05/din_2080.pdf

DRGCKCSTROJE s KUGEDN2S. Watk&y®E.r.oonline].
[cit. 202005-23. Dost upn® z: http: / / wwiorma/r k a
585inf-tech/3484drzaknastrojes-kuzelemmorsedin-228.html
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SEZNAM POUGI ThCH ZKRATEK A SYMBOL

Zkratka Popis zkratky

CNC (computer numericcontro)p ol 2t al oviD | 2seln

DIN (Deut sches | ns-NiDmetc kfl ¢ i nN dligati w

HSS (highspeedsteelvysoce rychl oSezn§ oc

1SO (Interr)ational Organizqtion_for Standardizatiee zi n8r od
organizace pro normalizaci

K kondenzal n?2

NC (numericcontrol)-1 2 sel nN S2zenl

NT nzzkotl ak 8

P kondenzaln2 se dvPDma regul ova

PP kondenzaln? se dvPDma regul ova

PR protitlakovg§§ se dviDma regul ov

PT kondenzal m2 gud odvampanT mps b@v yn

QT zuglechtnNnl povrch

R protitlakovs§

ST st Sedot!| ak§

T kondenzaln2 s jedn2mpmdgul ova

R protitlakovg s jedohdmniegul ov

VBD vymRDnitelng bSitovg§ destil ka

VT vysokotl ak§

a.s. akciovs8 spolelnost

S.1.0 spolernmbdbenisn omezenl m

2D dvoudi menzion8l n2z rozmDr

3D t S2di menzion8ln2 rozmRr

S
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Symbol Jednotka Popis

E [KWh] spot Seba elektrick® en
Ec [ O] cena za spotSebu el ekt
Ei [ O] cena za spotSebu el ekt
En [ 0] spot Seba elektrick® ene
Eve [ G] cel kov® cena za spot Se
Nc [ 0] cel kovg cenathBbdalhe do
Ns [ U] celkov8 cena hSzdel e
Nv [ O] cena za polotovar

Nvc [ 0] cel kov® n8kl ady

Nvn [ U] virobn2 ng8klady na praco
ap [mm] g2Ska z8bNhDru ost S2

b [ .tnod!] mzda za hodinu pré8ce

& [ UAKW prTmRDrng8 cehaktzai ¢tk@he
f [mm] posuv na ot 8] ku

f, [mm] posuv na zub

[ - pol et strojT

n [min?] ot 8] ky

Ps [kW] pS2kon stroje

Psi [kW] pS2kony strojT

tas [min] strojn?2 | as

Ve [m. min?] Sezn§ rychl ost
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Syst®m znalen? s48ustrugnicklich nog
SYSTEM ZNACGENI NOZU ISO - VNEJSi SOUSTRUZENI

SYSTEM ZNACENIA NOZOV ISO - VONKAJSIE SUSTRUZENIE
(=== e
Zplisob upinani Tvar desticky Tvar noZe - (ihel nastaveni Uhel hibetu
Spbsob upinania Tvar dosticky Tvar noZa - uhol nastavenia Uhol chrbta
A
(o

S OF e
D g A \Q: ;\[D :Eﬂ Pqﬂ e
. 5 '@ VA e
sﬁgpmav m%jﬂj@ﬁﬁﬁjnéﬁg

X §7 ;
o # [ B il e

EEFEEERENEE KEESANKEEE EN

P/C L|NR-3225L 12-

Vyska drzaku [mm] o Celkova délka Velikost desticky
Vyika drZiaka [mm)] Ej Celkova dizka Velkost' doticky
Iy [mm] S C DV KW TR
08 10 12 16 20 25
o o o [ O] o] &z AAQ
E 70
32 38 40 45 50 60 F 80 6,00 06
H 100 8,35 06 07 1 1
J 10 ggo 6
Sifka drzéku [mm) m o K 12
Sirka drziaka [mm] — 9525 09 09 11 16 19 06 16
L 140
8 1 12 16 2 25 M 150 1000 18
N 160 12,00 12
9 | 33 40 45 | s | @0 - P 170 4270 12 12 15 08 22 12
Q 180
15875 15§ 16 21 15
R 200
T T— 16,00 16
Udaje vyrobce 8 250
Udaje vyrobcu T 300 1905 19 19 19
U 350
M Zpsob upinni "S" s podioZkou 3l o 20,90 20
Spdsob upinania "S" s podloZkou 25,00 25
W 450
s Se sefizovacimi Erouby' X  Spec. 2540 25 25 25
S nastavovacimi skrutkami Y 500 38,10 38

4 DPRAMET
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PFr¢c¢LOHA 4

SCLCR/L

NUZ PRO VNEJSI SOUSTRUZENI/ NOZ PRE VONKAJSIE SUSTRUZENIE

£ 16616822

Led Lal

L D ol O )T - o outh | vl sone sy ey

Rozméry | Rozmery

VBD

ISO m My b L 2l | n VR0
SCLCRL 0808 D 06 o/o B 8 10 60 8 0 0 o4 SO CC.. 0802
SCLCRL1010E 08 e/e 10 10 12 70 8 0 0 006 SOt CC. 082
SCLCRL1010E 08 m/- 10 10 12 70 132 0 0 008 SC2 CC.. 0803
SCLCRL1212F 08 a/m 12 12 16 80 134 0 0 010 SC CC. 0803,
SCLCRL 1212F 09 e/e 12 12 16 80 16 0 0 010 SO8 CC.. 0973..
SCLCRL 1616 H 08 s/m 16 15 20 100 152 0 0 02 SCz2  CC.0om.
SCLCRL 1616 H 09 ofe 16 16 20 100 16 0 0 02 SO8 CC.0oT3.
SCLCRL2020K12MA ofe 20 20 25 125 20 0 0 042 SC20 CC.1204
SCLCRIL 2525 M 12-M-A e/e 5 25 X 150 2 0 0 0€8 SC CC.. 1204_
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VymhDnitelng bSit@d§8 destilka typu ACH

VYMENITELNE BRITOVE DESTICKY
VYMENITELNE REZNE DOSTICKY

CCMT ]
et w e e
0602 64 6350 290 238 38
0803 81 7940 340 318
0973 97 9525 450 397
1204 129 12700 560 4,76
S
Vechny rozméry / VSatky rozmery v [mm] Néstroje viz strana / Néstroje vid' str.: 68-72, 96-98,126
- Materidly Rédius  Posuv naot. Hl'_l"[g::‘::gj“
RS r f f a a L2877}
ERERBEEREEE b T T | B S
CCMT 060202E-FF . 02 005 015 02 20
@ CCMT 060204E-FF . 04 005 023 04 20
=l CCMT 09T304E-FF oo 04 005 023 04 20
CCMT 080302E-FF2 . = 02 004 015 02 15 29
CCMT 080304E-FF2 " " 04 006 023 04 25 -
CCMT 060202E-FM . e oo 02 008 015 02 1,0
CCMT 060204E-FM . o e e e 04 008 020 04 15
CCMT 060208E-FM oo . 08 012 030 08 20
CCMT 09T302E-FM . e oo 02 005 015 02 30 e
=3 CCMT 09T304E-FM e oo oo 04 010 030 04 30 e
g2 CCMT 09T308E-FM o [ofa| [a]e 08 015 035 08 30 e
CCMT 120404E-FM e oo oo 04 010 030 04 40
CCMT 120408E-FM o [o]e] [o]e 08 015 035 08 40
CCMT 120412E-FM o . 12 015 045 12 40
> >
___ CCMT 080304E-FM2 " E 04 015 025 04 27 85
JOJ ccmT 080308E-FM2 . 08 015 040 08 40 e
CCMT 080304E-NF2 am mnm 04 012 025 05 36
@ CCMT 080308E-NF2 = n " 08 017 040 10 40
CCMT 09T304E-RM mEme o e . 04 015 030 1,0 4,0 > >
CCMT 09T308E-RM = n o o 08 020 040 15 40 ==
CCMT 120408E-RM Eme oo . 08 020 040 15 45 —E
CCMT 120412E-RM o o 12 020 050 15 45
CCMT 060202E-UR . o [o|e] 'm 02 008 015 02 20
@ CCMT 060204E-UR me ee¢ oo = 04 008 030 04 20
CCMT 060204W-UR . 04 008 030 04 20 ae
CCMT 060208E-UR - = . 08 008 050 08 20 ==
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z ~

Princip znalen2 vymDiBtelnlich bSitovich dest

<
>
(@)
AN 1SO - SYSTEM ZNACENI VYMENITELNYCH BRITOV YCH DESTICEK
1SO - SYSTEM ZNACENIA VYMENITEENYCH REZNYCH DOSTICIEK
| E—— A E—
Tvar desticky / Tvar dosticky Uhel hibetu / Uhol chrbta Provedeni / Prevedenie
0O
23 I

4
A

0000
AN &
/s &

I BN N A

-
>

ISOD
ISOD

St
]
:

w T

Specialni Specialni
Specidlny Speciéine
L A B K 0 X

ISO kod

ISOP
ISOP

S

ANSI kod

0° '
‘/_

TIIN [m][G[22]oa]fos] €] N [- |[m!

ISOS
IS0 S

—|—|I —|—|I "@"Qﬂ’“g‘ﬂ"{ﬂ’%ﬂ

Did
3 N 4
U N
M G
| 3 W 4
U N
M | G

Tolerance / Tolerancia
B Oznaéeni / Oznagenie Tolerance / Tolerancia [mm] Tolerance / Tolerancia [Palce]
§§ m(+) s(t) d=1C. (%) m(+ s(x d=1.C.(%)
A 0,005 0,025 0,025 0,0002 0,001 0,0010
F 0,005 0,025 0,013 0,0002 0,001 0,0005
Cc 0,013 0,025 0,025 0,0005 0,001 0,0010
H 0,013 0,025 0,013 0,0005 0,001 0,0005
_— E 0,025 0,025 0,025 0,0010 0,001 0,0010
é % G 0,025 0,130 0,025 0,0010 0,005 0,0010
el J 0,005 0,025 0,05 +0,13 0,0002 0,001 0,002 + 0,005
K 0,013 0,025 0,05+0,13 0,0005 0,001 0,002 + 0,005
L 0,025 0,025 0,05+0,13 0,0010 0,001 0,002 + 0,005
M 0,08 +0,18 0,130 0,05+0,13 0,003 + 0,007 0,005 0,002 + 0,005
N 0,08 +0,18 0,025 0,05 +0,13 0,003 + 0,007 0,001 0,002 + 0,005
u 0,05+0,38 0,130 0,08 +0,25 0,005 +0,015 0,005 0,003 +0,010
oo
£ g\c." T 7 & @y oy\.o‘ Q

@d=I.C. 2d=1.C.
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Princip znalen2 vymDiBtelnich bSitovl

1SO - SYSTEM ZNACENI VYMENITELNYCH BRITOVYCH DESTICEK

1SO - SYSTEM ZNACENIA VYMENITELNYCH REZNYCH DOSTICIEK

5 __§ 6 | 7
Délka fezné hrany / Dlzka reznej hrany Tloustka / Hribka Raédius Spicky / Radius Spicky
d=I.C. R S T (o4 D E v w re &6
oHAg e ™ .
il Pt & g DEI | Paka
397 532" 06 07 02 %
5,00 05 00 0 0"
556 T7/32" 09 05 03 02 0,2
6,00 06 04 0,4 1/64"
6,35 1/4" 11 06 07 04 | | 08 08 1/32°
7,94 08 8 13 I O i I 12 12 364 oo
8,00 08 ! [ 16 1,6 116" o0
5 » @D D
9525 38" 09 09 16 09 11 16 06 202 T e
10,0 10 = 32 3,2 1/
12,0 12 Oznaé. ' Palce
12,7 12" 12 12 22 12 15 08 01 159 116" Kruhové desticky / Kruhové dosticky
15,875 518" 15 15 27 16 T 198
16,0 g 02 238 3@ .
19,05 3/4" 19 19 33 19 03 318 148" d=I.C. Oznac.
0.0 24 T8 397 582" o
20 43 04 476 316" Palec 00 @ B
254 1" 25 25 25 05 5,56
31,75 114" 3N 06 6,35 1/4"
32,0 32 07 7,94 5/16" mm MO
381 11/2" 38 09 9,52 3/8"
5 W 6 T 10|
.
22 04 08 83
D D
22 04 08 E N - M
| 5A W 6A 8 N 9 | 10
ww
4 3 2 +
« v
4 3 2 E N - M
Provedeni fezné hrany / Prevedenie reznej hrany —
o oo o
Vepsana kruznice Tloustka Radius §picky Ostré Zaoblens h (SR &)
Vpisané kruznica Rédius Spick Bl Sttty &%

N A\
3 Hrany s fazetkou Zaoblené hrany s fazetkou
g :I:I CEI Hrany s fazetkou Zaoblené hrany s fazetkou
A ! ! E Hrany s dvojitou fazetkou Zaobleng hrany s dvojitou fazetkou
AO& L@Y DD 3 =t Hrany s dvajitou fazetkou Zaoblené hrany s dvojitou fazetkou
N4
= 6.

I
Oznag. 8

=
= mm  Palce t; g
= . 0 0050 1/512° zZ
Oznag. d=1C. i mm  Palce (0.2) 0099 1/256" Smér posuvu / Smer posuvu NN
mm  Palce 1 1588 116" (05) 0198 1/128" Py
1 3175 18 (12) 1984 5/64" 1 0397 164" (="
(1.2) 3969 532"  (15) 2381 3/32" 2 0794 1/32" R “«- . N
(1.5) 4763 316" 2 3175 18" 3 1,191 3/64"
(18) 5556 7/32" (25 3969 5/32" 4 1,588 1/16" 5 -
2 6350 14 3 4763 3M6" 5 1984 5/64" osuv () (
(25) 7938 516"  (35) 5556 7/32" 6 2381 332" Fosuy; 17 '="’
3 9525 3B 4 5350 14" 7 2778 Ti64" L ’ “— . —
4 12,700 172" § 7938 5/16" 8 3175 18" =" =} =]
5 15875 5/8" 6 9525 3B 10 3869 532" e
6 19,050 34" 7 11,113 716" 12 4763 3/16"
7 22225 18" 8 12700 1/2" 14 5556 7/32"
8 25,400 1" 9 14,288 9/16" 16 6,350 174" Utvareé / Utvérad
10 31,750 1-1/4" 10 15875 58" X ostatni
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FREZY DO ROHU
FREZY DO ROHU

W

PFr¢LOHA 7

SAP10D

% =10 K, %2
% +12* Al 9mm
g |
"'?9* %z::::-@‘
i 3
- O
7z
/////////////// T . Polctnbi!Poltzdor
Viachny reamdry v premi. [Viahy ranary v jme.
Rozméry ! Rozmery '
B | 5
ISO Elo|[L|y ]|y |2 |ae 25 M
10A1R020B16-SAPIOD-C e 10 78 20 30 1 16 + 01
12A1R027B16-SAP10D-C e 12 75 427 1 16 + 02
14A1R027B16-SAPIOD-C o 14 75 - | 27 1 16 + 02
16A2R032B16-SAP10D-C e 16 8D S s A e B + 03
18A2R032B20-SAP10D-C e 18 82 -- |32 | -2 120 + 04
20A3R032B20-SAP10D-C e 20 82 =32 T 320 + 08
25A3R042B25-SAP1OD-C e 25 0B = |42 | -3 | 28 + |11
25A4R042B25-SAP1OD-C < 25 9B ol Wik A D B + =1
J2A5R042B32-SAPIODC o 32 102 - 42 5 R + 15
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e
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S
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| s

. |EIEDEE

o

n

5 s Dol pciel koo sl pasing = bl i v oL e poakn o e O o Meperdey ! lampedta
- % a— ¥, Py ot ] Powey | ot
: e B - T - T | @6 | @8 | ew | @ | @26 | om
= - - W om o | am 15 012 o 03 | axm
S . ] i1 oz | AW 020 | a: 0LET 0,34 0,82
% e 75 i) npe | am [T 0,15 AL bz a2
AT . 3 LTS npe | oo 0 ot [T &7 a2
3 mo | - . - | . : - :
- m | 3 = = | = 5 5
-2 I T R | - .
= M| . = . | . . : . = .
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TYP 303DS

Pr¢c¢LOHA 8

MONOLITHI VATAKY

*
=
=
=
3
-
2

MOHOLITHE VATAKY
- Reamisy { Roamery [mm)
- Clzrabeni wriiky ] i
Omafenia viika 3
h j L I, L L i
30 | 13 30305-30-13-AD6 » £2 i 3 0 E -
4,1 13 20305-2,1-10-A0DG - GE i r] Hrl 20 ] -
32 | 13 30305-3.2-13-AD6 s 2 i 3 0 E -
33 | 13 30305-3313-A06 » £2 i 3 i) B -
34 13 | 30305-34-13-A06 » £2 i 3 0 E -
35 | 13 30305-3513-AD6 » £2 i 3 0 B -
36 | 13 30305-3513-AD6 o £2 i 3 0 E -
37 | 13 30305-37-13-AD6 » £2 i 3 0 B -
38 | 16 30305-3516-AD6 # EE 30 3 2 E -
3% | 16 30305-3.2-16-AD6 o EE 30 3 24 B -
40 | 16 30305-40-16-AD6 » EE 30 3 2 E -
4.1 16 | 30305-4.1-16-A06 » EE 30 3 24 B -
42 | 16 | 303054.2-16-A06 » EE 30 3 2 E -
4% | 16 30305-4.3-16-AD6 » £ 30 3 24 3 -
44 16 | 30305-44-16-AD6 & B 30 3 P E -
45 | 16 30305-4.5-16-ADG » EE 30 3 | B -
4E | 16 30305-45-16-ADG » EE 30 3 P E -
47 | 16 30305-4.7-16-ADG o EE 30 3 | B -
48 | 20 30305-48-20-A06 . EE 30 3 i B -
49 | 20 | 3030%5-4.9-20-A06 o EE 30 36 i 3 & -
50 | 20 | 30305-50-20-AD6 #® EE 30 36 o} B -
51 20 | 30305-5.1-20-A06 » EE 30 3 i B -
52 | 20 @ 30305-5.2-20-AD6 » EE 30 3 i E -
53 | 20 303055.3-20-A06 % BB 30 3 i B -
5,4 20 | 30305-54-20-A06 # EE 30 3 i E -
55 | 20 30305-5520-ADG » £ 30 36 i B -
56 | 20 | 30305-546-20-ADG # £ 30 36 i E -
57 | 20 @ 30305-57-20-ADG @ £ 30 36 i B -
56 | 20 @ 30305-5%20-ADG » £ 30 3 i B -
55 | 20 @ 30305-53-20-AD6 » EE 30 3 i B -
60 | 20 | 30305-60-20-AD6 * EE 30 36 i} B -
6% | 24  30305-6.1-24-A08 ® ™ 43 36 3 B -
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NC program vyvgenerovanl ze stroje
HS2del 1

5 F_HEAD@49175807,20.,1.,11818.,1.,1.,13;,
90.,184.801,410.678,0.3,3000.,5000.,71,0,79800;50.,7,0,6,20.,38.73,20.,1);* RO*

N10 F_ROUGH("pramehrub”,™,1,0.16,3,250.,2,0,1,5,20.,90,1.,90,
1.,90,0.,90,21.,91,1.,91,0,0.,0.,0.,0.5,0.,0.,0,90.,90.,0.,1,@¥;*R

N15 F_DRILL("Navrtavak","™ 1,0.04,3,1200.,1,2,2,0.,806,90,7.,1.,3.,0.4,0.,0.3,0.);*RO*

N20 F_DRILL("vrtaksachowy","",1,0.03,3,1200.,1,2,2,0.,90,

10.,90,3.,0.83,2.,0.4,0.,0.3,0.);*RO*

N25 F_DR_PEC(1,0,0,"VRTCK hnany","",1,0.03, 3
0.5,90,1.,1.,3.,1.,3.,1,0.5);*RO*

N30 E_P001: F_PS_CIR(1,0,0,2,0.,0.,90,0:2®0,5.,45.,50.,6,101L.,"");*RO*

N35 F_DR_PEC(1,0,0,"VRTCK hnany","",1,0.04, 3
10.,90,3.,0.83,1.5,1.,0.,1,0.5);*RO*

N40 E_P002: F_PS_CIR(1,0,0,2,0.,0.,90,0-B®0,5.,45.,50.,6,10,4,.,");*RO*

F_END(0,1,5);*RO*

M30 ;#SM:*RO*

HS2del 2
5 F_HEAD(349175807,20.,3.6,81-218.,1.,1.,13-,
90.,184.801,410.678,0.3,3000.,5000.,71,0,79600;50.,7,0,6,20.,38.73,20.,1):*RO*

N10 F_ROUGH("pramehrub”,™ 1,0.16,3,250.,2,0,1,5,20.,90,3.6;90,
1.,90,0.,90,21.,91,3.6,91,0,0.,0.,0.,0.85,0.,0.,0,90.,90.,0.,1,0.);*RO*

N40 F_ROUGH(pramethrub”,™,1,0.28,3,250.,2,0,1,1,20.,90,0.,90,14.5,90,
16.,90,5.5,91,16.,91,0.4,0.;0.,1.2,0.3,0.02,1,90.,90.,0.,1,0.);*RO*

N45 F_ROUGH("FINISHING_TOOL","™ 1,0.12,3,300.,2,0,2,1,20.,90,0.,90,14.5,90,
16.,90,5.5,91,16.,91,0.4,0.;0.,1.2,0.3,0.02,,90.,90.,0.,1,0.):*RO*

N8O F_DRILL("Navrtavak","",1,0.07,3,900.,1,2,2,0.,9085,90,8.,1.,2.,0.4,0.,0.3,0.);*RO*
N85 F_DRILL("vrtak sachowy","™,1,0.07,3,900.,1,2,2,0.;8090,9.,1.,2.,0.4,0.,0.3,0.);*RO*
N50 F_PO_REC( 4""01,0025.2 3260f202002,1,5.,3,0.,0.,90,
4.,90,2.,0,13.5,1,0.,1,0.,7.2,4.,1.,90.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*

N55 F_PO_REC( %""01,002528260£17261002,1,5.,3,0.,0590,
4.,90,2.,0,13.5,1,60.,1,0.,7.2,4.,1.,330.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*
N6OFPO_REC( 4, 060106282 300.1,201002,1,5.,3,0.,0590,
4.,90,2.,0,13.5,1,120.,1,0.,7.2,4.,1.,210.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*

N65 F_PO_REC( 4""01,0025.2826017261002,1,5.,3,0.,0590,
4.,90,2.,0,13.5,1,180.,1,0.,7.2,490.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*

N70 F_PO_REC( %""01,0025.2,826017261002,1,5.,3,0.,0590,
4.,90,2.,0,13.5,1,240.,1,0.,7.2,4.,1.,150.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*

N75 F_PO_REC( 4""01,0025,2 5260£17261002,1,5.,300,90;
4.,90,2.,0,13.5,1,300.,1,0.,7.2,4.,1.,210.,0.,0.,0,0,0,2.,0,0,1.,2.,91):*RO*
F_END(0,1,5);*RO*

M30 ;#SM:*RO*
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NC program vygenerovanl ze stroje
HS2del 3

N5 F_HEAD@49175807,20.,1.,118300.,1.,1.,13:,
90.,184.801,454.225,0.3,3000.,5000.,71,0,792%0,;50.,7,0,6,20.,38.73,20.,1);*RO*

N40 F_ROUGH("pramehrub”,™,1,0.25,3,250.,2,0,1,1,20.,90,0.,90,18-,90,
238.,90,2.,91,238.,91,0,0.,0.,0.,0.8,0.3,0.,0,90.,9000; R O*

N45 F_CON("HRIDEL3",4,"E_LAB_A_HRIDEL3","E_LAB_E_HRIDEL3");*RO*

N50

F_ROU_Z("FINISHING_TOOL","™ 1,0.17,3,250.,2,0,0,"HRIDEL3",,,"2019110816584109",
"POLOTOVAR",,,"2019110816584110",313111,0.12,0.,0.,0.85,5,0.25,0.02,0.3,0,0.1,0,1,0.3,
91,0.3,91,12®.,0.,0.,0.,17.45,0.6,0.,0.,1,0.,"17982223330124468088","17171751956701160
888" 0.,1,14.4571232.2729,0.,1,0.);*RO*

N55

F_ROU_Z("FINISHING_TOOL"," 1,0.12,3,200.,2,0,0,"HRIDEL3",,,"2019110816484008",
"POLOTOVAR",,," 313211,0.12,0.,0.,1.,5,0.25,0.02,0.3,0,0,1,0.3,91,0.3,91,120,0.,0.,0.,0
.,6.907,0.504,0.,0.,1,0.,"21427866150428931713","20462098481200836791",0.,1,18.3081,
237.2929,0.,1,0.):*RO*

N60 F_CON("HRIDEL4",4,"E_LAB_A_HRIDEL4","E_LAB_E_HRIDEL4");*RO*

N65 F_ROU_Z("PRAVY

SLICHT"," 1,0.17,3,250.,2,0,0HRIDEL4",,"2019111211445096","POLOTOVAR",,,"201
9111211445097",413111,0.12,0.,0.,0.85,5,0.25,0.02,0.3,0,0.1,0,1,0.3,91,0.3,91,120,0.,0.,0.,0.,
17.7;224.6,0.,0.,1,0.,"17982223130363850355","17171751956109125061",0.,1,8.6571
21.7271,0.,1,0.);*RO*

N70 F_RQJ_Z("PRAVY

SLICHT","™ 1,0.12,3,200.,2,0,0,"HRIDEL4",,,"2019111211445598","POLOTOVAR",,,"" 41
3211,0.12,0.,0.,1.,5,0.25,0.02,0.3,0,0.1,0,1,0.3,91,0.3,91,120,0.,0.,0.,0.,13.5,
224.293,0.,0.,1,0.,"21427865950668313980","20462098480608800964",0.,1,18.5581,
16.771,0.,1,0.);*RO*

N75 F_GROOV("ZAPI CHOVCK" ,6 " " ,-44.,9035045, 3, 120. , 2,
0.,0.,0.,0.,0.,0.,0.,0.;/4.,0,3.5,0.,2.,,1,13.316.75,12.05,0.,0.2,0.2,0.,1,0.);*RO*

N80 F_GROOV("ZAPI CHOVCK",6 " " ,-210.,90,36,8953, 120. , 2,
0.,0.,0.,0.,0.,0.,0.,0./4.,0,3.5,0.,2,,1,13.212.75,12.05,0.,0.2,0.2,0.,1,0.);*RO*

N125 F_GROOV("ZAPI CHOVCK", " " 6 -2286,90B3%%, 3, 100. ,
0.,0.,0.50.25,0.,0-0.25,0.,1-2. 1802113835!2,255800050050 ,DORO*

N85 F_GROOV("ZAPI CHOVCK 1. 35" ,-483,90D06,05 025, 3, 3
0.,0.,050.15,0.,0-0.15,0.,3,2.,1,0.6,0.,1.,1,12.388.25,11.5,0. ,0.05,0.,0.,1,0.);*RO*

N120 F_GROOV("ZAPI CHOVCK 1.35"-71.,90,1.11; 0. 025, 3,
0.,0.,050.15,0.,0-0.15,0.,1-2. ,1,1.,0,2.,,1,12.3/0.75,11.,0.,0.,0.,0.,1,0.);*RO*

N90 F_GROOV("ZAPI CHOVCK 1. 35" ,-93.190,a5,085 025, 3, 3
0.,0.,050.15,0.,0-0.15,0.,3,1.5,1,0.5,0.,2.,1,1283. 1135000010"RO*

N95 F_GROOV("ZAPI CHOVCK 1. 35" ,-110.,90D.5065025, 3, 3
0.,0.,050.15,0.,0-0.15,0.,5,1.5,1,0.5,0.,2.,1,12B10. ,11.35,0.,0.,0.,0.,1,0.);*RO*

N100 F_GROOV("ZAPI CHOVCK 1. 35"-14656,9005®85;025, 3,
0.,0.,050.15,0.,0-0.15,0. ,9,1.5,1,0.5,0.,2.,1,12846.6,11.35,0.,0.,0.,0.,1,0.);*RO*

N105 F_GROOV("ZAPI CHOVCK 1. 35"-163.,90,a5065 025, 3,
0.,0.,050.15,0.,050.15,0.,3,1.5,1,0.5,0.,2.,1,125%3. ,11.35,0.,0.,0.,a,0.);*RO*

N110 F_GROOV("ZAPI CHOVCK 1.35"-186.,90,1,1:,0. 025, 3,
0.,0.,050.15,0.,050.15,0.,152.,1,1.,0.,2.,1,12.8185.75,11.,0.,0.,0.1,0. ,1,0.);*RO*



N115

F _GROOV("ZAPI CHOVCEK 1.
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0.,0.,050.15,0.,050.15,0.,3,2.,1,0.5,0.,2.,1,12314.,11.35,0.,0.,0.,0.,1,0.);*RO*

ogram vygenerovanl Z e

N(; pr
HS2 del 3
N130

stroje

F_GROOV (" zZ18¥7'"C6@¥,33.,2,0,51,0,15.,925.5,90,0.5,0.5,

0.,0.,050.115,0.,0-0.15,0.,152.,1,0.5,0.,1.,1,15.3,25.5,14.5,0.,0.,0.,0.,1,0.);*RO*

F_END(0,1,5);*RO*

M30 ;#SM;*RO*

E_LAB_A HRIDEL3: ;#SMZ:3
#7___DIgK contour definition begin
Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z0 X14.4 ;*GP*

G1 X15 CHR=.3 ;*GP*

Z-19 ;*GP*

X20 CHR=.2 ;*GP*

Z-21 *GP*

Z-22.678 X16 ;*GP*

Z-40 RND=1.2 ;*GP*

X36 CHR=.2 ;*GP*

Z-41 ;*GP*

Z-47 X24 *GP*

Z-50.118 ;*GP*

Z-51 X34 CHR=.2 ;*GP*

Z-52 ;*GP*

Z-57 X24 *GP*

Z-123 RND=2 ;*GP*

X30 CHR=.2 ;*GP*

Z-127 ;*GP*

Z-130 X24 *GP*

Z-205.518 ;*GP*

Z-206.4 X34 CHR=.2 ;*GP*
Z-207.4 ;*GP*

Z-212.4 X24 ;*GP*

Z-216.115 ;*GP*

Z-217.5 X36 CHR=.2 ;*GP*
Z-218.3 ;*GP*

Z-222.8 X27 ;*GP*

Z-233 *GP*

X29 CHR=.2 ;*GP*

Z-238 ;*GP*

X36 ;*GP*

RET ;*GP*
;CON,V64,2,0.0000,29,29,MST:3,2,AX:Z,
X, K, *GP**RO*;*HD*
;S,EX:0,EY:15,ASE:90;*GP*;*RO*;*HD*
;F,LFASE:.3;*GP*;*RO*;*HD*
;LL,EX:-19;*GP*;*RO*;*HD*

:LU,EY:20;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
LL,EX:-21;*GP*;*RO*;*HD*
:LA,EY:16,ASE:230;*GP*;*RO*;*HD*
:.LL,EX:-40;*GP*;*RO*;*HD*
:R,RROUND:1.2;*GP*;*RO*;*HD*
:LU,EY:36;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
.LL,EX:-41;*GP*;*RO*;*HD*

LA ,EY:24,ASE:225;*GP*;*RO*;*HD*
LL;*GP*;*RO*;*HD*

LAEX:-
51,EY:34,ASE:100;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
:LL,DEX:-1;*GP*;*RO*;*HD*
:LA,EY:24,ASE:225;*GP*;*RO*;*HD*
:.LL,EX:-123;*GP*;*RO*;*HD*
:R,RROUND:2;*GP*;*RO*;*HD*
:LU,EY:30;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
LL,EX:-127;*GP*;*RO*;*HD*
:LA,EY:24,ASE:225;*GP*;*RO*;*HD*
LL;*GP*;*RO*;*HD*

LAEX:-
206.4,EY:34,ASE:100;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
:LL,DEX:-1;*GP*;*RO*;*HD*
:LA,EY:24,ASE:225;*GP*;*RO*;*HD*
LL;*GP*;*RO*;*HD*

LA,EX:-
217.5,EY:36,ASE:103;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
:LL,DEX:-.8;*GP*;*RO*;*HD*
LA,EY:27,ASE:225;*GP*;*RO*;*HD*
;LL,EX:-233;*GP**RO*;*HD*
.LU,EY:29;*GP*;*RO*;*HD*
;F,LFASE:.2;*GP*;*RO*;*HD*
'LL,EX:-238;*GP*;*RO*;*HD*
:LU,EY:36;*GP*;*RO*;*HD*

11

(3/

35" -21479005,0.65, 025, 3,
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;#End contour definition endDon't
change!;*GP*;*RO*;*HD*
E_LAB_E_HRIDELS:

E_LAB_A_ HRIDEL4: ;#SM Z:10
#7__DIgK contour definition begin
Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z224 X27 ;*GP*

G1 2218 ;*GP*

X36 CHR=.2;*GP*

Z-217 ;*GP*

NC program vygener ov dREX-218*GB**R0Q4;jHD*

HS2 del ;LU,EY:36;*GP*;*RO*;*HD*

Z-211 X24 ;*GP* ;F LFASE:.2;*GP**RO*;*HD*
Z-207.5 ;*GP* ;LR,DEX:1;*GP*;*RO**HD*
Z-206.618 X34 CHR=.2 ;*GP* LA EY:24 ASE:45;*GP*;*RO*;*HD*
Z-138 ;*GP* ;LR,EX:-207.5;*GP*;*RO*;*HD*
Z-131 X24 *GP* ;LA,EY:34,ASE:80;*GP**RO*;*HD*
Z-126 RND=2 *GP* ;F.LFASE:.2;*GP**RO*;*HD*

X29.5 CHR=.2 *GP* ,LR,EX:-138;*GP*;*RO*;*HD*

Z£-60 *GP* LA EX:-131,EY:24;*GP**RO**HD*
Z-58 X24 *GP* ,LR,EX:-126;*GP**RO*;*HD*
Z-52.482 ;*GP* ;R,RROUND:2;*GP*;*RO*;*HD*
Z-51.6 X34 CHR=.2 ;*GP* ;LU,EY:29.5;*GP*;*RO*;*H D*
Z-49.8 *GP* ;F,LFASE:.2;*GP**RO*;*HD*
Z-44.8 X24 ;*GP* ,LR,EX:-60;*GP*;*RO*;*HD*
Z-41.885 ;*GP* ;LA,EX:-58,EY:24;*GP*;*RO*;*HD*
Z-40.5 X36 CHR=.2 ;*GP* 'L R*GP**RO* *HD*

Z-32 ;*GP* LAEX:-

Z-25.5 X16 ;*GP* 51.6,EY:34,ASE:80;*GP*;*RO*;*HD*
£-22.3 *GP* ;F,LFASE:.2;*GP**RO*;*HD*

Z-22 X15.4 ;*GP* ;LR,DEX:1.8;*GP**RO*;*HD*

Z-21 *GP* ;LA,EY:24,ASE:45;*GP*;*RO**HD*
X20 CHR=.2 ;*GP* LR *GP**RO**HD*

Z-16 ;*GP* LA EX:-

X36.5 ;*GP* 40.5,EY:36,ASE:77;*GP*;*RO*;*HD*
RET ;*GP* ;F,LFASE:.2;*GP**RO*;*HD*
;CON,V64,2,0.0000,21,21,MST:3,2,AX:Z,  ;LR,EX:-32;*GP**RO**HD*

XK *GP**RO**HD* ;LA,EX:-25.5,EY:16;*GP*;*RO*;*HD*
'S, EX= ,LR,EX:-22.3;*GP*;*RO*;*HD*

224 EY:27,ASE:90;*GP*;*RO*:*HD* ‘LA,EY:15.4, ASE:45;*GP*;*RO*;*HD*

: LR,EX:-21;*GP*;*RO*;*HD*
:LU,EY:20;*GP*;*RO*;*HD*
:F,LFASE:.2;*GP*;*RO*;*HD*
LR,EX:-16;*GP*;*RO*;*HD*
:LU,EY:36.5;*GP*;*RO*;*HD*
#End contour definition endDon't
change!;*GP*:*RO*;*HD*E_LAB_E_HR
IDEL4
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Uhlik (C%) Mangan (Mn%) Kiemik (5i%) Fosfor [P%) Sira [5%)
Min .: 0,25 Max: Min .: 0,30 Max: =015 0,01 0,007
0,30 0,280
Chrome [Cr%) Nikl [Ni%) Molybden Hlinik [A1%)
(Mo%)
Min: 1,00 Max: Min: 0,50 Max: Min: 0,75 Ma
1,30 0,75 1,00
Vanadium (V%)

Min: 0,25 Max:
0,35
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