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Sis materials izstradats ES izglitibas, macibu, jaunatnes un sporta programmas Erasmus+

projekta ,,Metalapstrades nozares darbinieku sagatavosana darbam ar viedam tehnologijam
atbilstosi Industrijas 4.0 vajadzibam* (Industry 4.0 Challenge: Empowering Metalworkers for Smart
Factories of the Future - 4CHANGE), aktivitaté KA2-Nozaru prasmju apvienibas (Projekta Nr. 2015-
1-LT01-KA202-013415), ko istenoja 12 partneri no Lietuvas, Vacijas, Latvijas un Igaunijas.

Projekta tika izstradata macibu gramata, darba burtnica un pasniedzgja rokasgramata.

Materials elektroniski pieejams projekta majas lapa: http://changedindustry.eu
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Projekts “Izaicinajums nozarei: Metalapstrades nozares darbinieku sagatavosana darbam ar viedam
tehnologijam” (Nr.575813-EPP-1-2016-1-LT-EPPKA2-SSA) tiek finanséts ar Eiropas Komisijas
atbalstu. Eiropas Komisijas atbalsts S§is publikacijas sagatavo$anai nav uzskatams par satura
apstiprinajumu, kas atspogulo tikai autoru viedoklus, un Komisija nevar bt atbildiga par taja ietvertas
informacijas jebkadu izmantoSanu.
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MACIBU SATURS

1.1.Macibu satura papildinasana Industrijas 4.0 ievieSanai

Indrustrijas 4.0 galvenais mérkis ir palielinat produktivitati, tadé] nepiecieSams veikt visa
razos$anas procesa automatizaciju un integréSanu augstaka ITmena razoSanas vadibas sist€ma.
CNC joma tadgjadi ir prasiba veikt pilnigu apstradi uz vienas ickartas, instrumentu un sagataviju
materiala plismas automatizacija no iekartas un uz iekartu, ietverot parvietoSanas iekartas un
darbagaldus razosanas linija, ka ari saskarnu nodroSinasana augstaka limena parvaldibas,
planosanas un vadibas sist€mas razoSanas pasiitijuma izvietoSanai, secibas noteikSanai un
pasreiz€ja raZzoSanas statusa uzraudzibai.

Pieprasijums péc pilnas apstrades CNC darbagaldos, un efektivakas CNC vadibas
sisttmas izstrades peéd€jo desmit gadu laika ir izraisijis loti dinamisku tadu sarezgitu
multifukcionalu CNC darbagaldu attistibu, kas var veikt pat vissarezgitakos apstrades
uzdevumus, pieméram, virpoSanu, fréz€Sanu, slipé€Sanu, materiala parklasanu, zobratu
slipeSanu ar dimantu ripu, salikSanu. Tomér CNC macibu satura jaunas tendences vél nav
nemtas vera.

Tadgjadi CNC darbagalds ir kluvis par pilniba automatisku razoSanas vienibu, kurai
Industrijas 4.0 ievieSana var noteikt tikai vienu biitisku prasibu:

NC programmésanas valodu standartizacija, radot modernu CNC programmeésanas
valodu, ar atskirigiem, skaidri un precizi definétiem uzlabo$anas limeniem, pamatojoties uz
visaptveroSu NC funkciju kodolu, un ar komunikacijas saskarnu specifikaciju, lai nodrosSinatu
parorientétas, secigas vadibas sist€mas jauna standarta, aizstajot vecos DIN 66025 un ISO 6983
standartus, kas ilgu laiku vairs neatbilst prasibam. Sada pareja uz vienotu standartu lautu
apmainities ar NC programmam starp dazadam CNC vadibas iericem. Tas samazinatu darba
slodzi un tadgjadi art razoSanas izmaksas, jo Tpasi visiem CNC detalu raZzotajiem.

Industrijas 4.0 prasibas razosanai ar CNC:
1. Automatizéta kvalitates kontrole detalu novértesanai un papildus apstradei,
2.Sagatavju parvietosanas sistémas starp sagatavju kratuvi un darbagaldu;

3.Pasitijuma izpilde un atbilstosSa sagataves parvietosanas un CNC apstrdades procesa
pieldagosana.

Automatizéeta kvalitates kontrole sagataves noverteSanai

Automatiska razoSana ir nepiecieSama nepartraukta kvalitates kontrole, tadel
nepiecieSams nodroSinat atgriezenisko saiti par mérfjjumu rezultatiem uz razoSanu, lai veiktu
instrumentu nodiluma korekcijas sekojosai papildus apstradei, vai ar1 pienemtu [€mumu par
pareju uz rezerves instrumentu un papildus apstradi ar to, kas nav iesp&jams bez kontroles
mérfjumiem ar mértaustiem tie$i masina. Sos mérfjumus apstrades procesa laika var veikt
mérisSanas ciklos ar mértaustiem (piem&ram, Blum un Renishaw). Atbilstos$i mérijjumiem,
nepieciesams veikt korekcijas vai pat veikt sava lietotaja meriSanas ciklu rakstiSanu.

Automatiska razoSana, saglabatie merijjumu rezultati ir jasalidzina ar uzdotajam veértibam
un razoSanas pielaidém, jaaprékina nolietojuma korekcijas, un péc pielaizu parbauzu veikSanas
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NC programma jaievieto logiskos NC programmas operatorus. Tas atbilst vienkarSiem
datorzinatnu programmeésanas uzdevumiem NC programma.

Prasiba macibu saturam 1: parametru programmeésana ar logiskiem programmas operatoriem
un vienkarSiem aprékiniem, ka arT matematisko funkciju izmantoSana

Sagataves parvietoSanas sistémas starp sagatavju kratuvi un masinu

Sagataves parvietosana ar programmgjamu vadibas sist€mu - tas ir precizi poziciongjoss
se$u ass robots, kur§ prasa komunikaciju starp robotu un masinu. So komunikaciju var realizét
starp dazadam sistémam, izmantojot pielagotu PLC interfeisu, un vispargja gadijuma masina
un robots tiek programmeéti dazadas programmeésanas valodas.

Lai $o situaciju paraditu apmacibas vienkarSu razoSanas standartu gadijuma, ir ieteicams
izmantot jau gatavus CNC vadibas razotaju piedavatus un razos$ana lietotus rikus (Fanuc,
Siemens), kas p&c tam ir parcelami uz $adam vadibas sisttmam:

- Masinu un robotu vada ar vienu un to pasu CNC vadibu ar diviem atseviskiem apstrades
kanaliem;

- Iekarta un robots ir ieprogramméti taja pasa (diemz€l atkariga no vadibas sisteémas) ISO
programmésanas valoda, kura visas vajadzigas parslégsanas komandas ir pieejamas ka
M komandas;

- Sinhronizacija starp abiem kanaliem tiek nodroSinata ar daudzkanalu programmeéSanas
sinhronizaciju (atkariga no vadibas), kas ir biezi izmantota CNC vadiba (ilgi lietota
virpam vairakam revolvergalvam).

Prasiba macibu saturam: daudzkanalu programmeésana.

Pasiitijuma izpilde un atbilstoSa sagataves parvietoSanas un CNC apstrades procesa
pielagoSana

Seit jaapliko elastiga razoSana, kur iekarta ar analogisku instrumentu piesaisti un
sagataves stiprinaSanu jarealizé vairakas apstrades programmas atbilstoSi pasiitijumam un
detalu partiju izmériem, ietverot detalu nonemSanu un atgrieSanu apstrades uzdevumam
atbilsto$a novietojuma.

Prasibas attieciba uz macibu saturu 3: daudzkanalu programmeéSana, programmu
pielagoSana.

NB! CNC specialistu macibu satura tiek ieklautas datorzinibas. Datorzinibas tiek
ieklautas arl citu tehnisko profesiju macibu saturos, ka, pieméram, mehatronika,
elektronika.

Macisanas metodes labai praksei

Veiksmigam tehnologiju macibu programmam ir nepiecieS§ama gan materialtehniska
baze - datortehnika, programmatira, ka ar1 labi apmaciti macibspeki.

Saja materiala ir sniegta informacija par koudinga principiem, metodém un tehniku,
sniedz praktiskas vadlinijas pasniedz&jiem par konkrétas instruktazas izmanto$anu, rikus, kas
lauj viniem efektivi izmantot apmacibas prasmes ar izglitojamiem un novertét vinu ipasas
vajadzibas, lai pielagotu macibas un macibu pieejas. Rokasgramatu var izmantot ari citi
specialisti citas riipniecibas nozarés.

Saja rokasgramata ieklautais instruktazas materials ietver §adas dalas:

- T1sa pasniedzgja prezentaciju un diskusiju teorija;
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- mazu grupu vingrinajumi;
- praktiskie vingrinajumi.

Panakumi macibu 1stenosana galvenokart ir atkarigi no ta, vai pasniedzgji ir iepazinusies
ar So priekSmetu. Pasniedzgjiem ir jaapgiist dazadas macibu metodes, un jaapvieno macibu
materiali ar realam situacijam. Turklat pasniedz&jiem jabiit iejlitigiem un radoSiem, ievieSot
macibas un veicinot izglitojamo lidzdalibu, un jabtt gataviem attiecigi pielagot macibas.

Pasniedzéja rokasgramata lietota terminologija

Termins “izglitojamais” attiecas uz jebkuru audzekni profesionalas izglitibas iestadg, ka
ar1 uznémuma darbinieku, kas piedalas macibu procesa.
Termins “pasniedz€js” attiecas uz jebkuru profesionalas izglitibas iestades pedagogu, ka

ari uz visiem prakses vaditajiem, vaditajiem vai darbiniekiem, kas izmanto koucinga metodes
citu cilvéku apmaciSanai.
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1.2. Macibu plans — kursu saturs

43€ HANGE

Izvéléto modulu témas (B1-B9) Aprikojums Informacijas
avoti
Materiala apgsana
Bl Metala | IepazistinaSana ar macibu procesu. Macibu Gramatas 2., 3.
apstrade materiala un 4. nodala.
saturs. Darba
Programmas. | burtnicas 1., 2.
Testi. un 3. nodala.
E-macibu Plakati
platforma. Literatiira.
Metalu grieSanas teorijas materialu | E-macibu Gramatas 2.,
analizgSana. platforma. 3. un 4
GrieSanas procesa praktisko piemé&ru | Dators. nodala.
analiz&€Sana. Modems. Darba
burtnicas 1.,
2. Un 3.
nodala.
Plakati
Literatiira.

Piemérs materiala analizéSanai

Raséumu
analize

Griezéjinstrumentu
pamati

Apstrades pamati

Parbaudiet zinaSanas,
macibu platformas testus

izmantojot
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43€ HANGE

METALWORKER TEST OF COMPETENCIES |-
COMPETENCES VERIFIED: Health and Safety of workers
Nr. |QUESTIONS ANSWERS c
At least 3 answers, of which only ONE is correct. 1.author of the book, tifle and
Area of Sub-Area of RIGHT ANSWER SHOULD BE PROVIDED THE |page;
knowledge knowledge FIRST (OPTION A) 2. online link with visit date:
3 title of legal document and year
of publication;
4. other
Al |Basicand |Bl |Metal tooling 1 |Kas A Mastelis ir vaizdy isdésty,
advanced knowledge detales bréfinyje? B Linijy spalvos
techmical C  |Sezeliaiir perspektyva
skills 2 |Kokie pagrindiniai detalés A Visi atsakymai teisingi
kokybes duomenys? B Linijiniy matmeny nuokrypos
C Paviriiaus kokybe
D Geometrinés elementy nuokrypos
3 K3 suteikia plienui A Visi atsakymai teisingi
legiruojantys elementai? B Skirtingas fizines savybes
c irti m savybes
D Atsparuma korozijai
Work&Safety Technulngi-es i \./\;urk.crganilsati(.:n.an;:l coachm;‘] . .@.) ’ 1
Diskusija. Zinasanu novértésana.
Metalu grieSanas instrumenti. E-macibu Gramatas 2., 3.
Griesanas  instrumentu  praktiskie | platforma. un 4. nodala.
piemgri. Dators. Darb:il
Modems. burtnicas 1., 2.
MTS un 3. nodala.
programma. Plakati
GrieSanas Literattra.
instrumenti.

™ Magazinbelegung - Bestiickung
Datei Bewbeiten Bntag Anscht Layout Grafik Optonen Hife .
XY @taIIALLL K ) DHSPAETOND QAEE @+ QRALA

R

Piemeérs instrumenta izvelei

21=127.25

22=127.1

30

100 0 Z3=181.25 4o
n 1 1

Diskusija
Zinasanu novértesana

|NCABO-30 1230(102) R_SZF 40 ER25:60

NCArBo

|SK40

Test

Metala grieSanas iekartas.
GrieSanas iekartu praktiski piemeri.

E-macibu
platforma.
Dators.
Modems.
MTS
programma.
Grie$anas
instrumenti.

Gramatas 2., 3.
un 4. nodala.
Darba
burtnicas 1., 2.
un 3. nodala.
Plakati
Literatira.
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Iekartas konstrukcijas piemers

MillTurnSim MAHO 432M G18@MTS M-VMC T40 SK40 18M : Ubung1.fnc

at

ll Maschint S
e o1 B

i

Einsichten

MDWog

L)

Automatik

B

NC-Edttor

g
4

4

Vermessen 69 %PM
52 76 N9080O
D 71N10 G18 S630 T8 M6

5 G5

all T\&”Su Aktuetes Werkstick :I QAaAqQR

X+0000.000
Y+0772.750

TO101 Mes
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G94 FO100.000
G92 MAX
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Diskusija Tests

ZinaSanu novértéSana

Stiprinasanas iericess. E-macibu Gramatas 2., 3.

Praktiski pieméri stiprinasanas iericem. | platforma. un 4. nodala.
Dators. Darba
Modems. burtnicas 1., 2.
MTS un 3. nodala.
programma. Plakati
Stiprinasanas | Literatiira.
iekartas
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Stiprinasanas ierices piemeérs

muwmm
Xvaaa @&+lc

gemene Informationen B Wierksticke und Sporvmite | § vierizegoysteme |
Maschnentisch 1
W1 Ousde/ Scheatiionk

ZinaSanu novertesana

Diskusija Tests
Zinasanu novertesana
Metala grieSanas teorijas dati. E-macibu Gramatas 2., 3.
Griesanas datu atlases praktiskie pieméri. | platforma. un 4. nodala.
Dators. Darba
Modems. burtnicas 1., 2.
Literatiira. un 3. nodala.
Plakati
Literatiira.
Diskusija Tests

piemers

10

Technologie (somnan)
697 51150.000
694 F0400.000
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Metala grieSanas kvalitates parvaldibas | E-macibu Gramatas 4., 6.
teorija. platforma; nodala.
Metala griesanas kvalitates novértésanas | Dators; Darba
praktiskie pieméri. Modems; burtnica.
Kvalitates Literatiira.
noverteésanas
instrumenti.
Diskusija Tests
Zinasanu novertesana
Raséjuma piemers praktiskam testam
4 .

N T
=+ ‘
dekngednyoe €ons: =

B8CT
B

BCT [

Praktisks  tests metala  grieSanas | E-macibu Gramatas 6.
tehnologijas sagatavoSanai izvélétajam | platforma. nodala.
rasgjumam / detalai. Dators. Darba
Modems. burtnica.
Tehniskie Literatira.
rasgjumi.
RazoSanas
specifikaciju
sarakstu
piemeri.

11
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Darbs grupa
UZDEVUMS

Macibu procesa iesp&jami vairak izglitojamiem laujiet izteikt domas
un izmantojiet vinu domas un piemérus, palielinot macibu atbilstibu
dalibniekiem.

Grupas diskusija. Kada veida ieks$gjie un ar&jie apstakli Jus un citus
motivétu parmainities? Sis diskusijas laika, ja nepiecie§ams, uzdodiet
precizg&josus jautajumus. Nenovertgjiet izglitojamo atbildes.

Uzdevums: Iesildi§anas

Parskats: §is uzdevums laus izglitojamiem novertét savu gatavibu
piedalities maciSanas aktivitates.

Vadlinijas: Ludziet dalibniekus nostaties rinda, izmantojot ciparus
no 1 lidz 10. Izkliedgjiet ciparus uz gridas vai uz sienas un paltdziet
izglitojamiem nostaties blakus numuram, kas atbilst vinu pasreiz&jam
zinaSanu Itmenim. Tad intervgjiet dalibniekus dazados punktos par to,
kapéc vini atrodas vieta, kur tie atrodas. PaSnoveérte§jumam drikst izmantot
dazadus tematus.

Jautajiet viniem:

- Kapec tu izvelgjies So ciparu?

- Kapéc esi seit un nevis pie cita cipara?

- Kas biitu nepiecieSams, lai tu parvietotos no sava izveéleta

cipara uz lielaku?

Piezimes: Uzdevums var biit noderigs seminara sakuma, lai novertétu
izglitojamo zinaSanu Itmeni un motivaciju macities. Izpildot So uzdevumu
vidusposma, §is uzdevums var noradit uz jomam, uz kuram pasniedz&jam
ir jakoncentrgjas turpmak. MaciSanas beigas S§is vingrindjums lauj
novertet izglitojamo pieredzes limeni, un noteikt turpmako macisanos.

Macibu satura skaidrojums

1. CNC programmas aktivizésana

3 . Limenls 2. Masinas vadiba, instrumenta

un detalas maina

3. CNC vadiba

Praktiska iepazistina$ana par masinam, | E-macibu Gramata.
instrumentiem, nostiprinasanas iericém. | platforma. Darba
Dators. .burtnica
Modems; Literatira.
Tehniskie
rasgjumi.
RazoSanas
specifikaciju
sarakstu
piemeri.

Diskusija Tests
Zinasanu novértésana

12
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Programmas sagatavoS$anas un simulacijas iespéju skaidrojums

Virposana

Frezesana

Praktisks uzdevums izveidot detalu.

Apstrades simulacija.

Dators.
MTS
programma.
Literatura.

Virposanas darbi

Frézesanas darbi

VirpoSanas rokasgramata

FrezeSanas rokasgramata

G-kodu programmesana

Praktiskas macibas ar CNC darbagaldu: | CNC

- Darbagalda sagatavosSana;
- Instrumenti;

- nostiprinaSanas ierices;

- pamata parametri;

- programmas izvéle;

- programmas simulacija.

darbagalds;
Griesanas
instrumenti;
Nostiprinasan
as ierices;
Kvalitates
merisanas
instrumenti.
Literattira.

Diskusija.
Zinasanu novértésana.

13
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Piemérs praktiskam uzdevumam.

00

) | .‘\\.’.’f Ra 50 ) =
_c_)%.@. A s
SNy F7_ 3

Nerwurodytos matmeny rbings nuokrygos: skyléms pagal H14, velenams pagal h14

fikusiems paveiams pagal £Js 1472 m
— e =
=1 [

|Piiznas 045 LST EN 300831

o o

BCT
EET

BCT =

Praktisks uzdevums izgatavot detalu. CNC
darbagalds.
GrieSanas
instrumenti.
Stiprinasanas
ierices.
Kwvalitates
mérisanas
instrumenti.
Literatura.

Diskusija.
ZinaSanu novérteSana.

Izgatavotas  detalas  vizualais  un | Kvalitates Gramata.

praktiskais kvalitates merjjums. Mérisanas Darba
instrumenti. burtnica.

Literatura.

14
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Kvalitates mérijjumu tabulas piemers

Uzdevuma Nr. Detalas Nr. Parbaudama detala
Virsma Meérfjumi Skolnieks | Skolotajs
1 2 3 Vidgjais | Vertgjums | Vert€jums
Rezultats

Vertesanas atsleéga |

15
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Darbs grupa
Uzdevums. Meérku noteikSana
Vadlinijas. Mérka noteikSana ir viena no labakajam metodém izglitojamo
sp&ju un motivacijas paaugstinasanai. Nosakot mérki, vini klist daudz
motivetaki to sasniegt. Meérki ir daudz efektivaki, ja tie tiek uzrakstiti uz
papira.
1. Atrodiet uzvedibu, kuru v€laties mainit, piem&ram, terminu kavésanu,
kursu apmekléSanu ar nokavésanos;
2. Jautajiet par vélamas/ mérka uzvedibas pozitivajiem aspektiem:
- Kadas ir labas lietas par ?
- Ka §1 riciba tev ir devusi labumu?
Apkopojiet pozitivos aspektus.
3. Jautajiet par vélamas/ mérka uzvedibas negativajiem aspektiem:
- Pastasti, lidzu, par savam sliktajam 1pasibam?
- Kadi ir aspekti, par kuriem neesi priecigs?
Apkopojiet negativos aspektus.
4. Izpétiet mérkus un vertibas.
- Kads cilveks tu velies biit?
- Ja lietas norisinatos vislabakaja veida, ko tu darTtu p&c gada?
5. Izvirziet mérkus, izmantojot SMART* modeli
6. Motivgjiet rikoties:
- Kads biis tavs pirmais solis?
- Ko tu darisi nakamas dienas vai divu dienu laika?
- Arskaluno 1 I1dz 10, kadas ir iesp€jas, ka tu izdarTsti to, ko plano?
Uzdevums: Meérka lapa

Parskats: Merkis attiecas uz vélamo beigu stavokli, kuru varat izteikt
konkrétos, izméramos terminos nakotné. Meérka pazinojums atbild uz
jautajumu: Kas notiks nakotng?

Vadlinijas: lzglitojamiem dod 5-10 mindites, lai padomatu par savu
nakotnes mérki attieciba uz macibam.

*Ka pareizi formulét individualos mérkus? Mérki jaformulé ta, lai biitu
saprotams, kas ir jadara un kadam jabut gala rezultatam. Merka
formul&jumu parbauda atbilsto§i SMART principam, kas palidz novertét,
val meérkis ir pareizi formuléts (tomér tas nepalidz atSkirt, vai tas ir
atbilstoss strat€gijai vai né):

S- specifisks un saprotams;

M-mérams kvantitativi un/vai kvalitativi;

A- atbilstoSs un sasniedzams;

R-uz rezultatu orientéts;

T-ar atbilstosu laika terminu.

Diskusija.
ZinaSanu novértesana.
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* Eiropas Savienibas programma

“Erasmus+”

43€ HANGE

Standarta sagatavoSanas un apstrades
operaciju atkartoSana.

E-macibu
platforma;
CAD / CAM
programmas;
Dators;
Modems;
USB atsléga;
CNC
darbagalds;
GrieSanas
instrumentsi;
StiprinaSanas
ierices;
Kvalitates
merisanas
instrumenti.
Literatiira.

Diskusija.
Zina$anu novértesana.

B2 CNC
apstrade

CNC metala grieSanas procesa teorija.
CNC grieSanas procesa praktiskie
pieméri.

CNC metala griesanas iekartu teorija.
CNC grieSanas iekartu praktiski piemeri.

E-macibu
platforma;
Dators;
Modemes;
USB;

CNC
darbagalds;
GrieSanas
instrumenti;
Mer-
instrumenti.
Literatura.

Gramata
Darba burtnica
Literattra.

Diskusija.

Zinasanu novértésana.

CNC metala grieSanas instrumentu
teorija.

E-macibu
platforma;

Gramatas 2.
nodala

17
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= Flropas Sa’\’nembas programma
i Erasmus+

43€ HANGE

piemeri.

CNC grieSanas instrumentu praktiskie

Dators;
Modemes;
USB;

CNC
darbagalds;
GrieSanas
instrumentsi;
Meér-
instrumenti.
Literatura.

Darba
burtnica
Literatura.

Diskusija.

Zinasanu noveértésana.

piemeri.

CNC nostiprinasanas ieric¢u teorija.
Praktiski CNC nostiprinasanas iericu

CNC metala griesanas datu teorija.
CNC griesanas datu praktiski piemeri.

E-macibu
platforma.
Dators.
Modems.
USB.

CNC
darbagalds.

QGrieSanas

instrumenti.

Mer-

instrumenti.

Literatura.

Gramata.
Darba
burtnica.
Literatiira.

18
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Eiropas Savienibas programma
“Erasmus+”

43€ HANGE

Diskusija.
Zinasanu novertesana.
CNC metala grieSanas kvalitates | E-macibu Gramata.
parvaldibas teorija. platforma. Darba
CNC metala grieSanas kvalitates | Dators. burtnica.
meériSanas iekartu praktiskie piemeéri. Modems. Literatura.
Zinasanu novertésana. USB.

CNC

darbagalds.

GrieSanas

instrumenti.

Mer-

instrumenti.

Literattra.
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Lidzfinansé
Eiropas Savienibas programma
“Erasmus+”

43€ HANGE

Diskusija.
Zinasanu novérteésana.
Praktisks  tests metala  grieSanas | E-macibu Gramata.
tehnologijas sagatavoSanai izvélétajam | platforma. Darba
ras€jumam / detalai ar CNC darbagaldu. | Dators. burtnica.
CNC darbagalda, darbariku, | Modems. Literatura.
nostiprinasanas iericu praktiska | USB.
ieviesana. CNC
Praktiskas macibas ar CNC darbagaldu: | darbagalds.
- sagatavos$ana; GrieSanas
- instrumenti; instrumenti.
- nostiprinasanas ierices; Mer-
- parametri; instrumenti.
- programma; Literatiira.
- simulacija.
Praktisks uzdevums izgatavot detalu.
Diskusija.
Zinasanu novértéSana.
CNC darbagalda izgatavotas dalas | E-macibu Gramata.
vizualais un praktiskais kvalitates | platforma. Darba
merijjums. Dators. burtnica.
Standarta sagatavoSanas un apstrades | Modems. Literattra.
operaciju atkartoSana. USB.

CNC

darbagalds.

GrieSanas

instrumenti.

Mer-

instrumenti.

Literatiira.

20




Lidzfinansé 45 € HANGE

Eiropas Savienibas programma

“Erasmus+”
Uzdevuma Nr. Detalas Nr. Parbaudama detala
Virsma Merjjumi Izglitojamais | Skolotajs
1 2 3 Vidgjais Vertejums | Vert§jums
Rezultats
VerteSanas atsléga |

Grupas darbs
Diskusija
Zinasanu novértéSana

PaSmacibas un rezultatu analizes

macisanas
B3 Mehatronisko sist€ému noltks. E-macibu Gramatas
Mehatroni | Mehatronisko sistému pamatipaSibas, | platforma. 2.un 8.
ka pamata vadiba, izpildes iesp€jas. Dators. nodala
Modems. Literatra.
USB.

Mehatroniski
e moduli un
stacijas.
Pneimatiskas
un
hidrauliskas
sistémas.
Literatura.
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Lidzfinansé 45 € HANGE

Eiropas Savienibas programma
“Erasmus+”

Mehatroniska sistéma

Digitals aktuators
I Mehaniska sistéma I

I Digitals sensors I

—

Analogs aktuators
-*1

Analogs sensors ]
N

-
&lu . ’G |
-

| Digitali analogs . Mikroprocesoru

' Analogi digitals|
parveidotajs | vadibas sistémas parveidotajs

Diskusija.
Zina$anu novértesana.

E-macibu
Hidraulisko un pneimatisko sistému | platforma.
konstrukcijas un sheémas. Dators.
Elementu simboli un parastie mark&jumi, Modems.

. . . . | USB.
grafiskais att€lojums, galvenie elementi. Mehatroniskie

moduli un
stacijas.
Pneimatiskas
un

hidrauliskas
sistémas.
Literatira.
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Eiropas Savienibas programma 4 @ H A N G E

“Erasmus+”

Automobilu hidrauliska shéma (bremzu un piekares augstuma vadiba)

| | | o |

Front height . Rear height  Rear height
control rams Reservoir conirol valves conirol rams
|| O = [ |
T | Pumps || '
Solenoid valve
Roll I |
resirictor] -
— H| Front height O O ..-1
B | ———

Resivictor
valve:
- Brake © g
Sy distribution =zl=
T “ vahres Brake pressure
= limiting valve
[ B o
L& Master

Froni wheel Rear Whefl
brake calipers brake calipers

- High pressure fluid

I:l Master cylinder pressure fluid

@ - Signal pressure fluid @
[ Lowpressure or return fluid

n  Bleed poinis

HYDRAULIC DIAGRAM LATE CARS
(After serial number 1899) (Aug.'66) Rob Wilde ©

Diskusija.
ZinaSanu novérteSana.

Elektrisk§ _jauda, clektriskas atruma | g - o
vadibas sistémas. platforma.
Informacijas vakSanas un apstrades
iekartas. Dators.
Modems.
USB.

Mehatroniskie
moduli un
stacijas.

Pneimatiskas
un
hidrauliskas
sistemas.

Literatura.
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Lidzfinansé 45 € HANGE

Eiropas Savienibas programma
“Erasmus+”

SINUMERIC CNC vadibas sistémas shéma

Servo varpstas
invertors vai piedzina

N
R
Viarps zicijas sensors
SINUMERIK 808D e

Datu parraides kabelis
Datu parraides kabelis

Datu parraides kabelis

= SINAMICS SINAMICS SINAMICS

Masinas vadibas
panelis

e

1FL5 servo 1FL5 servo 1FL5 servo
motors motors motors

Diskusija.
ZinaSanu novérteSana.

Mehatronisko sisttmu
traucgjummekleSana, identifikacija un
diagnostika.

E-macibu
platforma.

Dators.
Modems.
USB.

Mehatroniski
e moduli un
stacijas.

Pneimatiskas
un
hidrauliskas
sistémas.

Literatura.
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Eiropas Savienibas programma

“Erasmus+”

43€ HANGE

CNC darbagalda adaptiva (uz detalas raupjuma mérijuma pamata)

vadibas sistéma

Halla stravas

SENSOrs

Darba varpstas motors

Halla
stravas

SENSOTS

Z-ass servomotors

LMS datu atpazi¥anas
un apstrades sistéma

Patrona

Detala

Raupjuma meritajs

Optiska mikroskopa sistéma

Sensors

Paatrinajuma

Klépjdators

Grieznis

Diskusija.
Zinasanu novertesana.
B4 CNC  darbagalda  programmeésanas | E-macibu Gramatas
Programm | teorija. platforma. 5.nodala.
éSana CNC darbagalda programmu praktiskie | Dators. Literatura.
pieméri. Modems.
SagatavoSanas un izpildes operacijas. USB.
CNC
darbagalds;
GrieSanas
instrumenti;
Mer-
instrumenti.
Literattra.
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Eiropas Savienibas programma

“Erasmus+”

43€ HANGE

Programmeésanas piemérs

G55 X200 Y80

Program 1

NOO1 M06 T1

N002 MO03 rpm 400

N003 GO1 X-8 Y0 Z0 XYFeed 150
N004 GO1 X-8 Y0 Z-0.5 ZFeed 150
N005 GO1 X70 Y0 Z-0.5 XYFeed 75
N006 GO1 X70 Y60 Z-0.5 XYFeed 75
N007 GO1 X30 Y60 Z-0.5 XYFeed 75
N0O08 GO1 X0 Y40 Z-0.5 XYFeed 75
N009 GO1 X0 Y0 Z-0.5 XYFeed 75

L | N010 G81 R3 E9 N7 Z-0.5
1 11, No1 Mos
' 1 NO12 M02

CNC darbagalda metala grieSanas datu
parametri.

Praktiski pieméri grieSanas datu
izmantoSanai CNC programma.

Gramatas 5.
nodala.
Darba
burtnica.
Literatiira.

Diskusija.
Zina$anu noveértesana.

Praktisks tests metala grieSanas
programmas sagatavoSanai izvéleta
ras€juma / detalas apstradei ar CNC
iekartu.

Praktiskas ~ macibas  par
darbagalda programmu:

- programmas sagatavosana;

- parametri;
- Simulacija.
Praktisks
izpildei.
Standarta programmas atkartosana.

CNC

uzdevums  programmas

Diskusija.
Zinasanu noveértésana.

B5
CAD/CA
M

Skices zim&S$ana, redig€Sana un
modificéSana.

SaiSu un izmeru pievienosana skiceém.
Atskaites geometriju izveide.

Elementu izveide, redigéSana un
modificéSana.

Sarezgitu detalu modelésana.

E - macibu
platforma.
CAD / CAM
program-
matura.
Dators.
Modems.
USB.

Gramatas 5.
nodala.
Literatura.

26




Lidzfinansé
Eiropas Savienibas programma 4 @ H A N G E

“Erasmus+”

levads  geometriskaja  modeléSana | Masinbiives
(parametriskas liknes, virsmas, | rokasgramata.
kermeni).

Koordinatu parveide (parbide, rotacija,
merogosana spogulattels)

Figiea 874 Ménsuia de onira cojinete - Drawing * Q- 7?2 _ & X
View Layout | Annotation Skeld»\Ea\ luate | SOLIDWORKS Add-Ins \sheewo mat SOuDWORKSIsaeclm‘ g = '7‘
BB | ¢ S 5 /;/ =
2| A @
2 =
(@)
E 7t fl@
% 8ill of Materials1 / 1
TEI%\‘ PARTNUMBER | DESCRIPTION |QTY.
i A ;
DISkUSI Ja
Zinasanu novertesana.
Darbs ar ras€jumiem, skatiem, izmériem | E - macibu | Gramatas 5.
un pielaidém. platforma. nodala.
Metala loksnu dizains. CAD / CAM | Literatura.
2D dizains. program-
Virsmas model&Sana. matiira.
Ievads ciparu vadibas iekartas un detalu | Dators.
programmesana. Modems.
Instrumenta cela izveide un automatiska | USB.
detalu programmeésana, izmantojot CAM | Masinbuves
sistému. rokasgramata
(ELSOLIDWORKS | Fle Edt Vew inset Toos Smiaton Fowsmiaton Photovew %0 widow hep |- ¥ - bd - % 2-9- (58 5 & .. [ seach commands D <) @
o ® ® (8 Planar Surface @ DeleteFace & Extend Surface W @] Thcken 4
Extruded Revoived Swept Lofted Boundary Filed Freeform (@ OffsetSurface Filet | () RepiaceFace | @ Trim Surface Kot Refwacs: Orow
Surface Surface Surface Surface Surface Surface r)’RulrdSaﬁce B inkimsciacs Surface | .,
Features | Skeich | Surfaces [Sheetletal | Weldments | Mold Tools | Data Wigration | Diredt Editing Evaluat-[nxmxnan|aenmrrnols|omquuuas|mw3mumon Simulation
Lygiu\mki ef-H-
Qh&g
Fr
Oy N
p'unew e
J
A
*Isometric
Totion Siugy
‘SokdWorks Premum 2012 Edking Part MMGS - |
Diskusija.

Zinasanu novértésana.
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N Lidzfinansé
> Eiropas Savienibas programma
“Erasmus+”

43€ HANGE

Zinasanu novértésana: E - macibu
- 2D ras¢juma izveide, platforma.
pamatojoties uz detalas skici; CAD / CAM
- 2D ras€juma izstrade virposanas | program-
programmai un instrumenta cela | matira.
simulacijai, izmantojot CAD / Dators.
CAM programmatiiru; Modems.

- 2D ras€juma izstrade frézéSanas USB.

programmai un instrumenta cela | MasSinbuives
simulacija, izmantojot CAD / rokasgramata
CAM programmaturu.
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L
Diskusija.
Zinasanu novertéSana.
B6 Tikli, | Teorija: E-macibu
IT LAN - lokalais tikls; platformas.
drosiba, Apraksts; Datu
Lielie dati | LAN iezimes un funkcijas; nosiitiSanas
Signalu parraides metodes; /
Signalu parraides iekartas; sanemsanas
Kabeli; programma.
LAN topologija; Dators.
Piekluves metodes; Modems.
Protokoli; Sledzis.

Datu apmainas atrums;
Lietotaju skaits;

LAN saskarnes;

LAN atlases kritériji;
Saskarnes;

Tehnisko iekartu saskarnes;
Programmatiiras saskarnes;

Sinhrona un asinhrona datu apmaina.

ZinaSanu noverteSana: Tests

Praktiskie uzdevumi:
Ieslédziet datoru;

Iesleédziet datu parraides ierici;

28




* % % Lidzfinansé
{ :* Eiropas Savienibas programma 4 @ H A N G E

ok “Erasmus+”

Savienojiet datoru ar datu parraides
ierici;

Atlasiet parsutamos datus;

Parsiitiet datus;

Salidziniet  parsiititos  datus  ar

sakotn€&jiem.
ZinaSanu noveértesana: individualais
darbs
B7 Teorija: E-macibu
Robotika | Ievads robotika platforma.
Introduction to Robotics CAD / CAM
Robotu klasifikacija programma.
Robot classifications Dators.
Manipulatori un gala izpilditaji Robots.
Manipulators and end effectors Robotu
Robotu piedzinas sisteémas instrumenti.

Robot drive systems

Servo sistémas

Servo systems

Kravnesiba, atkartojamiba un
precizitate

Payload, repeatability and accuracy

Objekta noteikSana E-macibu
Object detection platforma.
Redze, pieskariens un skana CAD / CAM
Vision, touch and sound programma.
Dators.
Robots.
Robotu
instrumenti.

29



https://www.onlinerobotics.com/node/51
https://www.onlinerobotics.com/node/52
https://www.onlinerobotics.com/node/53
https://www.onlinerobotics.com/node/105
https://www.onlinerobotics.com/node/106
https://www.onlinerobotics.com/node/107
https://www.onlinerobotics.com/node/108
https://www.onlinerobotics.com/node/109

Lidzfinansé
Eiropas Savienibas programma
“Erasmus+”

43€ HANGE

Chameleon
1.3 MP Fujinon CCTV Vari-Focal
Mono USB 2.0 G (2.8-8mm Lens)

Camera

Keyence
SR-750 series
barcode reader

"=

Ethernet LAN

PC

Arduino

Robotu programmesana
Robot Programming

Robota drosiba

Robot Safety

Preventiva apkope.
Diagnostikas sisteémas robotos

Ethernet LAN
E-macibu

platforma.

CAD / CAM
programma.
Dators.
Robots.
Robotu
instrumenti.

| Program | Installation | Move ['1/0 | Log |

7Vlmport-scrlpt_after.”(':omma.nd' VG'raphics J Structure i

¥ Robot Program

L v BN | Program Structure Editor
gg:z: scl seript Insert » ‘
i;mm?c';scnm Basic | Advanced | Wizards |
Loop SubProg
‘ Assignment I If ... else ‘A;eri‘v
& selected
! Script Code [ ’ ; Event
Thread | Pattern
Edit
: # Move | Copy Paste mv selected
‘ ¥ Move | ‘7 Cut Delete i Suppress
- =
—T— |
g:ier:lu::::;r: et > D W specd - 0100% | #Previous || Next® |
Zinasanu novérteésana
Teorijas tests.
Praktiskas macibas: E-macibu
- robota iestatiSana; platforma.
- robota darba zonas pielagosana; CAD / CAM
- montazas stiprinajuma ierice; programma.
- robota kustibas parametru iestatiSana; | Dators.
- Programmas izveide. Robots.
- Cela simulacija. Robotu
instrumenti.
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Lidzfinansé 45 € HANGE

* . . -
* Eiropas Savienibas programma
“Erasmus+”

Prasmju noverteSana: indivudalais

darbs

B8 Teorija: E-macibu
Papildinosa | 3D drukas procesi un pamata | platforma.
razoSana pielietojumi. CAD / CAM
Galvenas drukas metodes un | programma.
tehnologijas. Dators.
3D drukaSanas aparattra un | Modems.
programmatiira. USB.
Papildinosas
razoSanas
iekartas.
Atbalsta
aprikojums/
Mer-
instrumenti.
Literatiira.
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Eiropas Savienibas programma
“Erasmus+”

Selektiva slanu uzklasana (Selective Deposition Lamination)

Tl Parsirs [

1 2 3 d0 4 5
J J =// =// —////
Pirmo papira Saistvielu uznes Silda un saspicz,  Cletkausgjuma asmens Pr_or_:ess )
loksni uzliek uz noteikids papira lai savienotu izgrie loksni pac turpings , lai
pamatnes loksnes vietds loksnes loksnes pabeigtu modeli
Diskusija.
Zinasanu novérteésana.
Datorizeta projektéSana. E-macibu
Skeng&sanas un remonta programmatira. | platforma.
3D printeru [imeni. CAD / CAM
3D drukas funkcijas un atlases kritériji. | programma.
3D drukas procesa soli. Dators.
Modems.
USB.
Papildinosas
razoSanas
iekartas.
Atbalsta
aprikojums/
Mer-
instrumenti.
Literattra.

Diskusija.

ZinaSanu noveértesana.

Digitalo failu izveide. E-macibu
SagatavosSanas drukai. platforma.
Druka. CAD / CAM
P&capstrade. programma.
Kvalitates un drosSibas apsvérumi, kas | Dators.
attiecas uz 3D druku. Modems.

3D drukas lietojums. USB.
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43€ HANGE

Papildinosas
razosSanas
iekartas.
Atbalsta
aprikojums/
Meér-
instrumenti.
Literatuira.

Biologijas studenti

%féta organu

griezumus

R34

¢ J

Kimijas studenti
izdruka
molekulas

o

Kulinari izgatavo
sarezgitas Sokolades
produktu veidnes

‘\:‘) Véstures studenti izdruka
atradumus to sikai izpétei

Auto inZenieri var

izdrukat rezerves
alas

%0

Geografija izdruka
topografiskos attélus

2

Tehnologi un projektétaji viegli
izdruka produktu prototipus

20 Arhitektiiras studenti
7 B izdruka éku 3D
L2 a ‘ F modelus
Makslinieki rada savu
gleznu 3D versijas
Diskusija.
Zinasanu novértésana.
Praktiskas macibas: Macibu riki:
3D modela sagatavosana ar CAD / CAM. | E-macibu
Programmatiras iestatijums 3D drukai. | platforma.
Rokasgramata 3D drukai: CAD / CAM
- sagatavoSana; programma.
- Skiedra; Dators.
- uzgalis; Modems.
- Nnostiprinasanas ierices; USB.
- parametri; Papildinosas
- programma; razoSanas
- simulacija; iekartas.
- drukas testa veikSana. Atbalsta
Praktiskie uzdevumi un 3D piemeri aprikojums/
Praktisks uzdevums izgatavot 3D detalu. | Mér-
Izgatavotas detalas kvalitates | instrumenti.
novérteésana. Literattra.
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Death Star ice Mold

1= 54 ROCK=Paper=SCissors Dice
by juantendero 4 K

. Dy X,

S——

My Maki Customizable E3... 7 hrs ago Surfing Flame Princess fr... 7 hrs ago Foldable FPV Quadcopter
by MyMakibox by Fasterpast by gzebedin

Zinasanu un prasmju novertéSana:

- 3D modela sagatavosana 3D drukai;

- papildinosas raZoSanas darba prasmes;
- 3D detalas izgatavoS$anas prasmes.
Kvalitates novertéSana.

B9 Viedas | Teorija: E-macibu
razo$anas | Komponentu konstruésana (CAD). platforma.
procesu Materialu izvéle. Ripnicas
parvaldiba | Apstrade. centrala
Parvaldiba. datubaze,
monitorétie
dati no
citiem
sensoriem un
metrologija
procesa
k&da.

CNC
darbagalds.
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citi darbgaldi
kopa ar
sagataves
parvietoSana
S un
metrologijas
(CMM)
sistému.

Cilveki - 1. solis
Parmainu kultaras radisana

Process - 2. solis
Nepartraukta pilnveide

>
|

3
=
(e
2
)
[av;
L
=
=
t
1)

Tehnologija - 3. solis
Ieguldijumi Automatizacija

Informacija - 4. solis
Sviras efekts datu analize

Procesa uzraudziba (speka, | E-macibu
temperatiiras, momenta u.c. Sensori) platforma.
Procesa datu analize, izmantojot datu | Ripnicas
analitiku. centrala
Parvaldibas tikla iespeju | datubaze,
demonstracija. monitorétie
dati no
citiem
sensoriem un
metrologija
procesa
kede.

CNC
darbagalds.
citi darbgaldi
kopa ar
sagataves
parvietoSanas
un
metrologijas
(CMM)
sistemu.
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GrieSanas Sensoru signali
process

Signalu apstrade

Praktiskas macibas:
Macibu rupnicas mérkis ir uzlabot
izglitojama  kompetenci  raZoSanas

procesa un parvaldiba.

E-macibu
platforma.
Ripnicas
centrala
datubaze,
monitorétie
dati no
citiem
sensoriem un
metrologija
procesa
kede.

CNC
darbagalds.
citi darbgaldi
kopa ar
sagataves
parvietoSanas
un
metrologijas
(CMM)
sistému.

Zinasanu un prasmju novértésana:

Macibu rupnicas dod iesp&ju gan
akadémiskajai, gan  ripnieciskajal
apmacibai, ka arT modernas, viedas
razosanas p&tniecibas nodrosinasanai.
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Papildu macibu témas

B10 Teorija: E-macibu

Parmainu | Nakotnes riipnicas: vieda razoSana. platforma.

parvaldiba | Uznéméjdarbibai atbilstoSa domasana. | Gramata.
Sadarbiba. Koucings.

Komandas darbs.
Grupas pasnovertéjums.

Praktiskas macibas:

Lai nodroSinatu procesiem atbilstosu
personala  apmacibu, uznémumam
vajadzeétu  but iek§¢jam  macibu
iespejam, simulgjot razosanas vidi. Si
iemesla  deé] praktiskas  macibas
ieteicams  organiz& ripnica, kur
izglitojamais var izjust realu darba vidi.

Zinasanu un prasmju novértésana:
Atrisina  problémas dazada veida
situacijas rupnica, kur nepiecieSamas
vienkarsas prasmes (soft skills)

B11 Teorija: E-macibu
Inovaciju | Nakotnes ripnicas: vieda razoSana. platforma.
parvaldiba | Uznéméjdarbibai atbilstoSa domasana. | Gramata.
Sadarbiba.
Individuala atbildiba.

Komandas darbs.
Grupas pasnovertéjums.

Praktiskas macibas:

Lai nodroSinatu procesiem atbilstosu
personala  apmacibu, uzp€mumam
vajadze€tu but iek$¢jam  macibu
iespgjam, simulgjot razosanas vidi. ST
ilemesla deé] praktiskas  macibas
ieteicams  organizét rapnica, kur
izglitojamais var izjust realu darba vidi.

Zinasanu un prasmju noverteSana:
Identific€ jaunakas tehnologijas nozarée,
atrisina  problémas dazada veida
situacijas rupnica, kur nepiecieSamas
vienkarsas prasmes (soft skills).

B12 Pas- | Teorija: E-macibu
izglitosanas | Tehniskie termini/terminologija. platforma.
Darba drosiba ar CNC darbagaldiem. Gramata.

CNC darbagalda operatora darba vietas
organizeSana.

Praktiskas macibas:

Lai nodroSinatu procesiem atbilstoSu
personala  apmacibu, uznémumam
vajadzétu bt iek§§am  macibu
iespgjam, simulgjot razoSanas vidi. ST
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iemesla  dé] praktiskas  macibas
ieteicams  organiz€t rapnica, kur
izglitojamais var izjust realu darba vidi.

Zinasanu un prasmju novertésana:
Zina darba dros$ibas prasibas un izmanto
individualos aizsardzibas lidzeklus.
Veic pirmo palidzibu.

Parzina galvenos darba likumdoSanas
aktus.

B13
Koucings

Teorija un prasmju attistiba.
Koucings un laba koucinga principi.
Sadarbiba.

E-macibu
platforma.
Gramata.

Zinasanu un prasmju novértésana:
Labprat pienem koucingu, uzticas
pasniedz&jam.

Spgj atklati apspriest jautajumus.

Praktiskas macibas:

Lai nodroSinatu procesiem atbilstosu
personala  apmacibu, uzp@mumam
vajadzeétu  but iek§§jam  macibu
iespejam, simulgjot razosanas vidi. St
iemesla  de€] praktiskas  macibas
leteicams organizeét macibu riipnica, kur

izglitojamais var izjust realu darba vidi.
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2. MATERIALU VIZUALIZACIJA

2.1. Gramatas saturs

1. Ceturta Industriala revoltcija (Industrija 4.0)

1.1. Ceturtas Industrialas revoliicijas veésture

1.2. Ceturtas industrialas revoliicijas galvenie elementi

1.3. Ceturta industriala revoliicija razoSana

1.4. Ceturtas industrialas revoliicijas riski un izaicinajumi
2. Apstrades iekartas

2.1.lekartas virpoSanai

2.2 Frézesanas iekartas

2.3.Datoru ciparu vadibas frézes un virpas sastavdalas
2.4. Instrumentu iespiléSanas aprikojums

3. Apstrades procesi

3.1.Virposana

3.2.Frézesana

3.3.UrbSana, gremdesana, izrivéSana, vitnosana

3.4.Slip&sana un citas virsmas apdares metodes

3.5.Sagataves izvéle

3.6.Instrumentu materiali un instrumentu geometrija apstrades procesa
3.7.GrieSanas reZimi un apstrades laiks

3.8.Apstrades programmas viedajas ierices

4. Detalu kvalitate

4.1.Detalas virsmas kvalitates novertejums
4.2 Detalu elemenut izme&ri un novirzes
4.3.Meérisanas iericeslidzekli

5. CNC iekartu programmeésana

5.1.G un M kodi CNC virposanas un frézésanas iekartas
5.2.Programmas izstrades pamatprincipi
5.3.Vadibas programmas augSuplade iekartas vadibas sisteéma

6. Praktiskais pielietojums

6.1.Detalu apstrades projekt€sanas posmi
6.2.Detalu CNC programmu lietoSana
6.3.Detalu mériSana

7. Darba droSiba

7.1.CNC as darba drosiba
7.2.0Operatora darba vietas organizacija

8. lekartu apkope
9. Industrijas 4.0 ievieSana

9.1.Robotu izmantoSana razoSanas procesos
9.2.Papildinosa razoSana

39



Lidzfinansé
{ b Eiropas Savienibas programma 4 @ H A N G E

*

ok “Erasmus+”

9.3.Viedas razo$anas vadiba
9.4.Tiesa ciparu vadiba (DNC)

9.5. Pilnigi automatiz&ta razoSana Industrija 4.0
10. Vispargjas kompetences

10.1.Parmainu parvaldiba
10.2.Internacionalizacija

10.3.Socialas izmainas
10.4.Tehnologiskais progress
10.5.Inovaciju vadiba

10.6.Inovaciju procesa attistiba
10.7.Koucings

10.8.Uzpémeéjdarbibas prasmju attistiba
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2.2. Darba burtnicas saturs

levads
1. Tehniskie ras€jumi
1.1 Izméri un pielaides
1.2. Virsmas kvalitate
1.3. GrieSanas procesos izmantotie materiali
2. Griez€jinstrumenti
2.1. Griezgjinstrumentu klasifikacija
2.2. Instrumentu turétaji
2.3. Instrumenta izv€le izméra iegSanai
3. GrieSanas iekartas
3.1. Fréz&Sanas masinas uzbiive un 1pasibas
3.2. Virposanas masinas uzbiive un ipasibas
4. Detalas stiprinaSanas aprikojums

4.1. Detalas nostiprinasanas ierices fréz€Sanai un virposanai
4.2. Detalas ievietoSanas un nostiprinasanas principi
5. Apstrades tehnologijas
5.1. Tehnologiskais cel$
5.2. Instrumentu izvele
5.3. Izmé&ru un novietojuma noteiksanas principi
6. Apstrades programmas sastadiSana
6.1. Programmeésanas pamati
6.2. Apstrades programmas izveide, izmantojot CAM programmatiiru (MTS NC redaktors)
6.3. CNC programmu simulacija (frézeéSanai un virpoSanai)

6.4. Visu apstrades posmu simulacija: iekartas, instrumenti un aprikojums, procesa
simulacija un kvalitates kontrole

7. Kvalitates novertéjums
7.1. MériSanas metodes un aprikojums
7.2. M@rinstrumentu izvéle
7.3. Kvalitates vadibas prasibas un standarti
8. Apkope un diagnostika
8.1. RazoSanas procesa aprikojuma apkope
8.2. Iekartu vadiba un remonts
8.3. Prognozgjosa procesa vadiba CNC apstradé
9. Ceturtas industrialas revoliicijas (Industrija 4.0) iesp&ju izmantoSana metalapstradé
9.1. Lietu internets
9.2. Makontehnologijas
9.3. Kiberdrosiba
9.4. 3D druka
9.5. Lielie dati
9.6. Robotika
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2.3. Plakatu piemeri

oOPTIRL
=

e
Ak

CNC frézesanas darbgalda F150 ( Optimum Maschinen Germany GmbH ) galvenas
sastavdalas: 1 — slédzis, lai atbrivotu un ievietotu instrumentu darba varpsta, 2 — darba
varpsta, 3 — instrumentu mainitajs ar 16 vai 24 instrumentu magazinu, 4 — instrumentu
turétajs, 5 — skaidu konteiners, 6 — apstrades galds, 7 — signallampa, 8 — vadibas panelis, 9 —
avarijas apturéSanas spiedpoga, 10 — talvadibas pults, 11 — tiriSanas pistole, 12 — skaidu
konveijers, 13 — pamatne, 14 — varpstas korpuss

2.4.Video piemeri

Izmantojiet E-macibu platformas video macibu materialu analizei, praktiskiem
piem@riem un zinaSanu ieviesanai.

TopTrain

[ s Version 8. 0. 16. 2. fiir Windows, Deutsch, Copyright © 2016

MATHEMATISCH TECHNISCHE
SOFTWARE-ENTWICKLUNG GMBH

Kaiserin-Augusta-Allee 101
D - 10553 Berlin

Phone: +49 30 349 960 0

Fax: +49 30 349 960 25
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3. RIKI ZINASANU PARBAUDEI

3.1. Testi e- macibu platforma

€ - (C @ https//encdchange.org/mod/quiz/attempt.php?attempt=458&cmid=1132

4§€HANGE X Latviesu () v

& Dalibnieki

& Vertgjumi JauTAsums 1 Kadas ir galvenas pneimatiskas sistemas apkopes darbibas?
Nav vél atbildéts
O INFO Maksimalais Izvélieties vienu:
Pk a. Iztiriet ipasu filtru noraditaj darba laika intervala
(3 EDUCATIONAL Karogot .
o j:najun: ) b. Ladzu, parliecinieties, ka ik p&c 250 darba stundam spiediens ir 6,5-8 bari. Ja
& redige nepieciesams regulét spiedienu, izmantojiet spiediena regulatorus
i
[ LEVEL3 Jautajumy ' c. Japaradas kidas zinojums, nomainiet filtru

: : d. Visas atbildes ir pareizas

3 TEXTBOOK

C3 WORKBOOK

Nakama lapa

3 TESTS

C3 POSTERS/VIDEOS

4§EHANGE X Latviesu () ¥

& Dalibnieki

Vértgjumi JAUTAJUMS 2 Vai uz CNC virpas var uzgriezt daudzgajiena vitni ar griezni?
Nav vél atbildéts

3 INFO Maksimalais lzvelieties vienu:
punktu skaits 1,00 a.Ji

3 EDUCATIONAL ¥ Karogot O b, vartikai krelsovitni
Iy 0 b. vartikai kreiso vitni

m jautajumu

% Redigat ) c.n& nevar

) LEVEL3 jautajumu

d. var, tikai ar specialu griezni

[ TEXTBOOK

3 WORKBOOK

lepriekseja lapa Nakama lapa
0 TESTS

3 POSTERS/VIDEOS
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3.2. Praktiskie uzdevumi darba burtnica

1. Tehniskie rasejumi

1.1 Izméri un pielaides

N\ | -
. “».‘.
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Téma L1. Izméri un pielaides

Kompetentu joma Modulis B1 Metilapstrides pamati

Kompetenéu limenis EKI4

Micifands rezultiti [zglitojamais ir ieguvis prasmes aprakstit detalas tehniskos

parametrus.

Uzdevuma nosacijumi Analizét detalas pamata parametrus: linedros, geometriskos
1zmérus un pielaides, raksturot virsmas raupjuma prasibas.

Vértéiana Uzdevums ir 1zpildits vai nav izpildits.

Papildus norides Ja ir apgiitas teor&tiskdls zin&fanas un ir izpratne par

ras&jumu lasiSany, o pieméru izgiitojamie var veikt

patstivigi vai ki mijas darbu.

‘1.1.1. Praktiskais uzdevums Nr.1. Raséjuma analize.

Tehniskie parametri

Ardjie izméri Linedrds pielaides

Raupjums
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Raséjums Nr.1
R25
L
I -
S = ;
-
— o R I3
~ 32/
~ /
i R5 / 50,01
B 2
202005 TN 10
o W
N

Not specified size limit tolerance: holes by H14, shafts
according to h14; for rest surfaces in accordance with JS 14/2

/()

=1

Papildus informacija

2C45

Materials

Mérogs
21

Direktors

Dokumenta veids
Detalas raséjums

Dokumenta status

lestade

BCT

Dokumentu sagatavoja:
Justas Ciganas

Dokumentu parbaudija:
Edvinas Dubinskas

No;aukums
Svira

BCT-000.001

D La
wisor.21| A4
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3. GrieSanas iekartas

3.1. FrézéSanas masinas uzbuove un ipasSibas

Téma Frézésanas masinas uzbiive un ipasibas

Kompetencu joma Modulis B1 Metilapstrades pamati

Kompetencu limenis EQF3

Macisanas rezultati Izglitojamais ir apguvis prasmes raksturot metalapstrades
lekartas.

Uzdevuma nosacijumi Izvelieties iekartu atbilstosi aprakstitajam apstrades
procesam.

Vértésana Uzdevums ir izpildits, vai nav izpildits.

Papildus norades Ja ir apgitas teorétiskas zind¥anas un ir ari izpratne par

metilapstrades iekartam, $o uzdevumu var veikt patstavigi
k2 majasdarbu vai talmacibas uzdevumu.

Sis matenals ir nepieciesams k3 1zglitojama rokasgramatas
sastavdala praktiskajam darbam.
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3.3. Detalas fiksésanas ierices frézésanai un virposanai

Tema 4.1. Detalas fikseSanas ierices fréz€Sanai un virpoSanai
Kompetencu joma Modulis B1 Metalapstrades pamati

Kompetencu limenis EKI3un4

MaciSanas rezultati  [zglitojamais prot:
e izveidot darba secibas tehnologisko karti, noradot
apstrades secibu, izv€l&tos instrumentus un apstrades

reZimus,
e izveleties nepiecieSamos sagataves stiprinajumus
Uzdevuma e Kad ir sanemts rasgjums, p&c kura ir jaizgatavo detala,
nosacTjumi vispirms ir jaizveido darba secibas tehnologiska karte.

Taja ir janorada apstrades seciba, izveletie instrumenti
un to darba reZimi, ka ar1 detalas nostiprinasanai
nepiecieSamie elementi. Konkrétais uzdevums ir
tehnologiskas kartes sastavdala visiem detalas
izgatavoSanas darba uzdevumiem.

e Izglitojamajam ir jaizvélas konkr€tas detalas
1zgatavoSanai nepiecieSamais stiprinasanas aprikojuma
variants, un tabula jaaizpilda nepiecieSamo stiprinajumu
elementu skaits konkrétas detalas izgatavoSanai.

VerteSana Uzdevums ir izpildits vai nav izpildits.

Papildus norades e Izveloties apstrades procesu un detalas stiprinasanas
aprikojumu janem véra konkrétaja metalapstrades
macibu ceha esosais aprikojums, CNC masinas uzbiives
patnibas un tas vadibas sist€ma.

e Sarezgitu detalu izgatavoSanai detalas stiprinaSanas
aprikojums var biit miks€ts no vairakiem stiprinaSanas
variantiem, tapat pastav variants, kad vienas detalas
dazadu plaknu apstradei darbu secibas tehnologiskaja
karte tiek apvienoti vairaki atseviski plaknu apstrades
procesi un darba cikli.
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3.3.1. Pirmais stiprinajuma variants. Hidrauliskas kolonas piespiedeji
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Detalas nosaukums: Ras&juma Nr.:
Detalas izmers: Materials:
Nr.p.k. Fiksacijas elementi Skaits

1. Piespiedg&jplaksne

2. Uzgrieznis

3. Hidrauliska kolona

4. Atbalstskriive ar fiksacijas uzgriezni

5. Skrtve

6. Atspere

7. Ligzdas uzgrieznis

8. Paplaksne

9.

10.
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5. Apstrades tehnologijas
5.1. Tehnologiskais marsruts

Téma 5.1. Tehnologizkais mariruts
Kompetencu joma Moduliz B1 Metalapstrades pamati
"Kompetentu limenis EET 3 un 4. Timenis
Aacizanas rezultati Izzlitojamais ir:

L. ieguvis praktiskas ismayas materialy apstrades un Erieianas
rafimu izvEls;

2. spgj aprakinit nepieciefamo apstrides rafimu;

3. prot izmantot matem3tisko aprékimm formulas;

4. spgj siradit ar mstmameni katalogiem.

Uzdevuma nosacijumi Izzlitojamais veic pieméara analizi, un tad veic praktiskos
wzdevumus. Sajos uzdevomos ir spkopotas CHE speciilistam
vajedzizds specifiskis prazmes nstramenm ces aprakinZianai.
CHC zpacidlistam vienmer ir jesp&ja izrakinit (peatkarizi no
datorprogrammu jegribdm) optim3lo un valamo apstrides resimm.

“VErtezana Pasniedréjam, nepisciedamibas gadijum, ir jarosing izglitojamais
atkErtot nepiecietamds taordtiskds zinddanas, vai jipalide stradat ar
instrumentu katzlogu um matemitisko zprékimn formulim, jo
zasniedzamaiz rezultdts ir o formule izpratne un pielistojums.

Fapildus norides Ja teordtiskds zinddzpas ir apgitas teicami, um iv arf izprame par
instrurmenty katalogn listosanu, tad pieméry var veikt patst@vizi ki
maijas darbu, vai ari ki tilmEcibas uzdevomu.

Pirmi un otrd praktizkd uzdevuma izpildes laikd nav pie]aujama
topoio CMC specidlizta propas vai kidas citas kemandu sadarbibas
formaz fzmantodana. Ir Joti bdtski lai  aodzSknis  visus
nepiecisiamosz aprékinuz spEm  velkt patstEvigi un vElams
makzimali 153 laikd, nek]ddoties.

Gadijum3, ja praktizkos nzdevwmmns veic k3 t3lmacibas darbu vai
mija: uzdevamuo, tad wrdevamiem i sniegtas pareiziEz athildss
parbawdei
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5.1.2. Praltickaiv ugdevams Nv 1. Materidly apsirddes un griesanas resimi
x,lpril.ini‘tfrizﬁ roticijas dtrumn, padevi viend mindté un malimilo grietanas dzijuma.

Dota piskatfréze HSS Col ar diametra 40 nun un § zobiem, griefanas Strums 22 m'min, pads
i zoba 0,035 mm,
|+

Darba VArpatas rotacijas Atroma {E} lpra.'.ils

Forrula Baskadrojums Dlarnemba

Apeking

Fadeve: ||:rl|¢n:
Farmula PazEaidrojums RlErvienioa |

Dab=imala frézes griesanas dzijuma aprekins

Fonmula Paskaidrojums leremoa
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6. Apstrades programmas sastadizana

6.1. Programmeésanas pamati

Téma

6.1, Programmé&Zanas pamati

Kompetencu joma

Moduliz B4 CNC programm@iiana

EEIL 3. un 4. limen:z

Maecizanis rezxultat

[zzTtojamails

1. raz&jum3 spg) noteikt detalas punkiu koordinZte: zan
abzolitajds, gan preauzoda)ds vartibas,

2. saprot, k3 1zvElEties komandu GO0 va1 521,

Uzdevoma nosaeljumi

82)3 nzdevumi izglitojamals (vElams kopd ar pasmiedzaju) apeist
praktiske pldletn]umu savim teorétizka)im zin3fanim

tElotdj geometrj3 un zindfanim par CMC madmas darba varpstu
telpizsko 1zvistojumu, k3 arf praktizks darbejoties 1egist priskistatu
par atikirion starp absolite koordmatn sistémn (CHNC
programmeianzas komanda G90) un pleaugedo koordinitu siztému
{CHWC programméZanas komanda G91).

VErtezana Uzdavums ir 1zpildits vai nav izpildits.
PasniedzEjs (vajadzibas gadfjumi) rosina izzlfiojamo darboties
divo un trizs dimenzij plaknés, [Tdz kamar tiek 1epfits praktizkas
pizlistodanas [Imenis.

Papilduz norades Analogu £3da tipa uzdevumu ar vairikism varlantiem nav grib

sagatavot patstivizam darbam m3j3s val tilmacibas procesam — ar
markl nostiprindt legiitis zindianas un prasmes,
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6.1.2. Praktiskais uzdevums Nr.1 programmézana izmantojot GO0 un G91

Ay
X (+)
Koordinatu punkti Absolitas koordindtes Pieaugosas koordinates
Pl X Y X Y
P2 X Y X Y
P3 X Y X Y
P4 X Y X Y
P35 X Y X Y
Pa X Y X Y
P7 X Y X Y
P8 X Y X Y
Po X Y X Y
P10 X Y X Y
P11 X Y X Y
P12 X Y X Y
P13 X Y X Y
P14 X Y X Y
P13 X Y X Y
P16 X Y X Y
P17 X Y X Y
P18 X Y X Y
P19 X Y X Y
P20 X Y X Y
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7. Kvalitates noveértejums
7.1. Mérisanas metodes un aprikojums

7.1.1. Praktiskie uzdevumi par mériSanas metodém un aprikojumu

Téma 7.1. Mérisanas metodes un aprikojums
Kompetencu joma Modulis B2 CNC iekartu vadiba
Kompetencu limenis EKI 3. un 4. [imenis

MaciSanas rezultati Izglitojamais:

1. Izprot detalu mériSanas metodes un veidus.
2. Prot izmantot mé&riSanas ierices

Uzdevuma nosacijumi Izglitojamie, stradajot grupas pa 2-3 pasniedz€ja
vadiba, apgist detalu meériSanas veidus un
metodes.

VerteSana

Papildus norades Lai izglitojamie var€tu izmantot meériSanas

aprikojumu, tiem ieprieks jaapgist teorgtiskas
zinasanas par merisanas aprikojumu, veidiem
un metodém.
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%r.u_ Piemérs Nr.1. Mérijumu tabula_
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Datums: | PiemérsNr.l | Virds Uzvinds:
b 122>
L L2
A R ) —=
- - ' i
i — |
[']
ER
L
] ]
¥ [ Wi I |
'] ]
- . —m
: - 20 h12 -
. (L1 -
Detalas materials: $235TRG2 Pielaides lauks 0 -350
Anggjats 80-0=20 80— 0 =80
robezizmErs
Apakigjais 80— 0.350 = 79.65 80 — 0,350 = 79.63
robezizmErs
Optimilais izmars (80479.65)2 = 79.825 (BO4+79.65)2 = 79.823
3, mm b, mm
1. 79.9 73R
2. 798 7849
3. 794 739
Vid&jais 79.87 T9.87
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4. PAPILDUS DIDAKTISKAIS MATERIALS

4.1. MTS rokasgramata

1. Atvért MTS programmu ,,TopStart®.
2. Galvenaja loga atlasiet, kuru programmu vélaties izmantot [1]:

e TopTurn — virposanas programma
« TopMill - frézésanas programma

+ TopCAM 2D - radosa tehnologiska programma raséjumam

+ TopCAM 3D
Saja loga varat izvéléties ari citas izmantojamas maginas [2].

3. Izvelieties programmu TopCAM 2D.

s B
i MTS TopStart / MTS CNC-System [E=H R
File Mode Filter Applications Administration Documentation Help
P
— T &
’ }! 1
TopTurn TopMill TopCAM 2D TopCAM 3D

CNC machine {Control@Machine): 5757
|swumeRik sosoma@oPTIMUM BF 20 varia -J|2

Information | NC Programs |

Control: SINUMERIK 808DM
Machine: OPTIMUM BF 20 Vario

Equipment:

= Milling Machine

» fxes XYL

= Magazine positions 6
{"SK30™)

Ll

Simulater...

NC Edit...

Postprocessor...

Transmission. ..

MC Print...

TopCAM 3D...

4.1.attéls. ,, TopStart” logs

4. 1zvelieties zim&Sanas formatu [1], iestatiet jaunu masinu [2], mainiet faila parametrus [3] un
izveidojiet jaunu zim&umu [4]. Noklikskiniet uz <Edit> un noradiet faila nosaukumu:
M1NameSurname. Noklikskiniet uz <Open> (Atvért) un paradisies jauns logs, ka paradits

1.attéla.
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B MTS INCAD 7 TopCAMIZD] = g X |

4.2.attels. TOpCAM galvenais logs 2D

5. Programmas loga aug$pusé redzama zimé&S$anas instrumentu izvélne [1] un loga labaja pusé
apstrades funkciju kolonna [2]

= ToRAMD

Main Menu

urn Program

oad Workp
rite SVG
lot window
lot screen
lot / scale

imensioning
creen Menu
esign Menu
dit Menu
ntity Menu

‘ y: ‘ Autor .<7  ‘ “ontourlayer . DXF . . : T q:?r TOPCAMS . (
4.3.attels. Zimésanas logs
6. Zimésanas riki:
g R
-liknes Itnija " _informacija
- : . = ... . _ .
-horizontala linija - attaluma informacija
I 720 i
-vertikala ITnija -papildu kontiira
T -paralela linija -talummainas logs
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-paraléla linija attaluma
-lenkis starp linijam

-taisnstaris

2 al K

-nakamais logs

-ieprieks€jais logs

-zimé&Sana pilna ekrana

= 2 M

! galapunkts

T
b

"' _fikla punkts

* . . .
-vidgjais punkts

-linijas punkts

-loks - parziméSana
@ ) 4 -dz&Sana
-aplis
oo .
A * -parvietoSana
-teksts
e -<Edit> (labot) tekstu
REL
- relativs
-mainit slanus
-diametrs
- - kontiras izsekoSana
“parada punkius 7 dzest posmu starp linijam
- X,
- konturas veids - izsleégt punktu poziciju
AT . . .
- lestatiet automatisko punktu -krustpunkts
poziciju

-centra punkts

-<End>(beigu) punkts
SPE

-specialais konttras punkts
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7. Apstrades instrumenti:

Turn Program | Save drawing
‘I‘u’lill Program Load drawing
Abort Layer Menu |
Save & Quit Dimensioning
Load Workp. Scr{.een Menu |

. Design Menu |
Write SVG : .

_ Edit Menu |
Plot window _
Entity Menu

Plot screen
Plot / scale |

8. Izsledziet 2D zim&Sanas logu un izvélieties <TopCAM 3D>. Lai saktu jaunu programmu,
noklikskiniet uz ikonas [1].

W e - o
Fle Vew Settngs Maches Tolearces MCPYog Jobs el

et zes . 2reBE® 0B ZRB0: |
T

o x

Jobs  Werkpeece

Copyrght (¢) MTS Gt Baris 2011-2017

4.4.attels. TOpCAM 3D galvenais logs

MTS programma ir gatava lietoSanai.
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Uzdevums (piemeérs)

Izveidojiet un modelgjiet detalas programmu no 2D zim&uma, izmantojot <TopCAM 2D>
programmaturu.

Darba pliisma:

1. Noklikskiniet uz <TopStart>, izvélieties <TopTurn>, p&c tam vadibu un masinu "PAL2007-
Turn / PAL-TC-Reitstock™ un noklikskiniet uz <TopCAM 2D>.

File Mode Filter Applications Administration Decumentation Help

2 =
F I g [
TopTurn TopMill TopCAM 2D TopTrain
CNC machine (Control@Machine): 35/35
PAL2007-Turn@PAL-TC-Reitstock ~
Information  NC Programs
Control: PAL2007-Turn Simulator...
Machine: PAL-TC-Reitstock
NC Edit...
Transmission. ..
Equipment
« Turning Machine
» Anes XZ
# Tailstock
« Turret positions 16 NC Print...
("VDI30A™)
NUM
2. Noklikskiniet uz <File>, un atlasiet DXF [1] failu un p&c tam noklikSkiniet uz <Edit> [2].

I WTSINCAD / TopCAM 20 - 8 x

Fils managm

Frog, end

GES fila
DX file

Symbol libr

x= y: MTS TOPCAMS.0

3. Izvélieties MTS direktorijas failu "tekintadetale” [1] un noklikskiniet uz <Open> [2].
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" DXF *
T » Sis kompiuteris » Darbalaukis » MTS v | @ eskoti: MTS R
Tvarkyti + Naujas aplankas S
Universitetas ™ Pavadinimas Muodifikavimo data  Tipas
& OneDrive (&5 autosave DXF faila
. I@ tekintadetale DXF fai
[ Sis kompiuteris
1
o A360 Drive
I Atsisiysti failai
2 Darbalaukis
= Dokumentai
D Muzika
= Paveiksleliai
Vaizdo jrasai
i Vietiniz diskas (€
T vl X
Failo vardas: |tekintadetale v| | DXFFiles v

2| Atidanyti v Attaukti

4. Nospiediet tr1s reizes <F1> pogu uz tastatiiras un ziméSanas skice jaunaja loga izskatisies ka
paradits.
A tekintadetale - MTS INCAD / TopCAM 2D - x

File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

= |/ = | TTLOC QA RFT 5 A e 5 ok | T —

- @ s

Main Menu

Turn Pro?ram
Mill Program
Abort

Save & Quit

Load Workp
Write SVG
Plot window

Plot / scale
Save drawing
Load drawing
Layer Menu
Dimensioning
Screen Menu
Design Menu
Edit Menu

Entity Menu

®: 37.425 y: 189.955 Rutomatic 0 DXF MTS TOPCEMS.0
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5. Noklikskiniet uz <Design> [1] un izv€lieties <Attach Entities> [2]. P&c tam noklikskiniet uz
<Win> [3] un skices kontiiras Iinijas izskatisies ka paradits. P&c tam noklikskiniet uz <Back>
un <Main Menu> [4].

2 tekintedetale - MTSINCAD / TopCAM 2D | - X
Flle Mainmenu Entities Edit [Design Jscreen Dimensioning  Aftributes Layer Help funct. _Help
SEE |, — 1z Conour tracing 5 memys RO Y| Spraem o e 3T @ 5o

Split Tx
Split 2x
Trim 2x
Trim 1x

Muttiply + Move
Muttiply + Rotate
Muttiply + Mirroe

Copy Detail
OffsetCurves
Delete Auwslary
Delete det. Contour

Subtraction : / . Stretch

Intersection
Union (Union |
Stretch Intersection
[Subtraction |
Lengih ent |
Lengthen enities 2 Attach ent.
Insert point
Area Mark cont pt
Mark contour points

Insert point

41.642 301.329 Automatic

6.1zvelieties <Turn Program> [1], zZim&uma mérvienibas, decimalo zimju skaitu un
noklikskiniet uz <OK> [2].

N

File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Help funct. Help
2 REL (2 e @GEEQ Y Il = e T @ £ SPE| ST

Main Menu

urn Program

Unit of drawing

& mm " inch Save & Quit

Mumber of decimal places in the NC-program Load Workp
@3 & & Write: §VG
Plot window.
2 Plot screen

Load drawing
Layer Menu
Dimensioning
Screen Menu
Design Menu
Edit Menu
Entity Menu

479.218 221.755 Rutomatic

7. Izveleta vadiba “PAL2007-Turn / PAL-TC-Reitstock” ir apstiprinata. Noklikskiniet uz

<OK>, izvelieties materialu - 34Cr4 un noklikskiniet uz atzimes v [1].
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CNC machines ¥ [l Material selection (] X
| File | Filter Help

PAL2007-Turn@PAL-TC-Reitstock =
xMEEvMEEEED
Control: PAL2007-Turn =J-423 P - Steel ~ |[Hain gro... |P-steel
Machine: PAL-TC-Reitstock B g
8 ‘8l Aloyed heat-treatable steel Group:|Aloged heatusatable steel
- B 25CrMod
B 25CrMos4 Nop o 340
- o 30CrNMoB Material number
- Biinell hardness: HB
o s4Crbiot Brinell hardhness (mink He
- B 34CrMoS4
) o 3CriMes Brinell hardness (man ] HB
Equipment: L. W 34CrS4 Tensile strength N/mmé
« Turning Machine ;- M 36CrhiMo4 Tensile strength [min. ) 500 M /mm?
. _‘;"EIS txzk : 3?2‘5”'“"5 Tensile strength (max | %50 M/
« Tailstoc) .
* Turret positions 16 W 37Crs4 Density: 7.85 kg#n?
("VDI30A")  38Cr2 Densiy [min. . kgt
- W 38Crs2 Density (max.] kg
| 41Crd spec. cuting force: N/
- M 41Cr54
o 4200 spec. culling force [min.). N/mné
W 42CrMos4 spec. cuting force (mar. | M/
W 45Cr2 Color (blank part]:
| s6Crs2 o || otor machineat

Ready NUM

8. Nospiediet pogu <F1>. Tiek paradits jauns logs, ka paradits. P&c tam noklikskiniet uz Back
(atpakal)[ 1].

& tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help
= A sy @AQQ Y Ll = e T X @ s s

Enter start point of the rectangle!

-69.046 300.798 Automatic

9. Noklikskiniet uz sagataves aksialas Iinijas, péc tam divreiz noklikskiniet uz detalas kontiiras
un nospiediet <F1>, lai apstiprinatu izvéli.

U tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help
= BLZ ==y @RAAQQ Y S ur = H e E X ® s ST

Main Menu

Turn Procranm
Mill Program
Abort

Save & Quit

Load Workp.
\Write SVG
Plot window
Plot screen

Plot / scale
Save drawing
Load drawing
Layer Menu
Dinensioning
Screen Menu
Design Menu
Edit Menu
Entity Menu

<Fl»: Accept entity as workpiece, <F2>: another piece!

z: x: BAutomatic 0 DXF MTS TOPCEMS.0

9. Nospiediet <F1>un F2 un izvélieties sagataves izmé&ru. Sagataves garumu atstajiet tadu pasu.
Noklikskiniet uz <Enter>. Diametru (argjais diametrs) atstajiet to pasu, iek$€jo diametru
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“InnerDiam” samaziniet Iidz nullei. Uzlaidi X virziena 1,0 mm atstajiet to pasu. Divreiz
noklik8kiniet uz <Enter>.

A2 tekintadstale - MTS INCAD £ TapCAM 20 - 8 =
Fi

= REL hes 7 R® @ @ Y ARt e e E D @ 0 S| ST

Main Menu

Turn Program,
Mill Froaram

Abart |
Save & Quit |
Load Workp
Write SVG

Flot / scale
Save drawing
Load drawina

Entity Menu
Rough part Length =  98.0 Diameter= 69.0 InnerDiam. 0.0
Allowence X = [
z: x: Automatic 0 DXF MTS TOFCAMS.0

10. Nospiediet <F1> pogu un péc tam noklikskiniet uz <OK>. Loga ar jautajumu "Accept
position for free tool change?" noklikskiniet uz <Taip> = <OK>.

I Taip |I Me

1
Accept position for free tool change 7 }

S
File Mainmenu Entities Edit Design Screen Dimensioning Aftributes Layer Helpfunct. Help

= REL (&

Main Menu

Turn Program
Mill Program
Abort

Position for save tool change Save & Quit

Distanceinz 0 Distance in x B Load Workp

- Wwrite SVGE

e Plot window
Plot screen
Plot / scale
Save drawing
Load drawing
Layer Menu
Dimensioning
Screen Menu
Design Menu
Edit Menu
Entity Menu

z: X! 0 DXF MTS TOPCAMS.0

11. Izvelieties sagataves nulles punkta koordinates jauna loga, ka paradits attéla.
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12. Atvertaja loga izvélieties sagataves stiprinajuma veidu un patronas tipu, ka paradits
attela.

13. Ja ir nepieciesams nomainit patronas tipu, noklikskiniet uz virpas patronu mapes, un
izvelieties jaunu patronas tipu, pieméram, - atlasiet patronas KSF250X108-3ASB rindu, ka
v

paradits, un noklikSkiniet uz atzimes

B Tool selection - DINS5028 AB\Lathe Chuck\ x
File Entry Tool Lsyout Graphic Options Help
X v AL A BEFEROIITI | Q @GR Q4
|+ |DING5028 Ag\Lathe Chuck\KSF250¢108-3AsB Name o L 5 Din Hb He  LSmax A
KSF125-3A58 125000  60.000 0,000 35,000 3000 4000
KsF130-3858 130.000  75.000  .000  35.000 3000 4000
KSF160-2455 160.000 103000  30.000  45.000 4000  5.000
KSF160-3A58 160.000 103000  30.000  45.000 4000 5.000
KSF160-4455 160.000 103000  30.000  45.000 4000 5.000
KSF160L51-3458 160,000  BLOOD 30,000  45.000 4000 5.000
KsF200-2458 20000 105.000 .00 62000 5300  5.000
KSF200-3858 00000 108.000  40.000 62000 5300  5.000
KSF200-4458 00000 103000  40.000 62000 5300 5.000
KSF210-2458 20000 104000 40.000 62000 5300 5.000
KSF210-3A58 20000 104000 4.000 62000 5300 5000
KSF210-4A58 20000 104000  40.000 62000 5300  5.000
KSF250-2458 20000 128.000  S0.000 85000  £.000  5.000
KSF250-3058 /0000 128.000  S0.000 86000 €000 5.000
KSF250-4As8 250,000 125.000  50.000  86.000  6.000  5.000
v
< >
DINS5028 ABALathe Chuck (KSF250:108-34:B =
Hame KSF250¢108-3458
Tope: Lathe Chuck.
Hom DINS5028 48
Template KSF asB-50
Parameter
Chuck dismeter o 250000 rrn
Chuck lenath L 102,000 mm =
T BN D EERTEYD =
Jan width B 50.000]
Intemal diameter Din 86.000]
Chuick diameter o 250.000|
Number of jaws N 3000
Chuck length L 108.000) rn
Angle offset of the fist jaer dFi 0.000] degree
Travel Hb 5,000 mm =
1618 UM

14. levietojiet sagatavi patrona 10 mm dziluma (ET 10), un noklikskiniet uz atzimes v .
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xvaaq|aec

[[) Generalinformation | Workpieces and damping devices

E Main spindie

1: Cylinder / Lathe chuck

wm Taisek

O workpiece I Workpiece damping @ Zero register

Clamping device type: T3 Lathe chuck e
Lathe chuck: [keF2s0x 1083858 =B
Chuck jaws: [ Step jan B3 B50xL 99_24_124¢175 3515 =[x
Type of chuck: E E

Chucking depth: ET mm

Collar length: EA mm

Clamping force: SpK l:l N

Clamping dismeter; 50 [0 i

Eoring position; Adp %

Charfer width B mm

15. Tagad jums ir jaizveido jauna instrumentu kratuve. Uzrakstiet faila nosaukumu “nauja”, ka
paradits attela, un noklikskiniet uz <Atidaryti> = <Open>.

E Turret equpm
M «
Tvarkyti «

Universitetas
& OneDrive

E Sis kompiuteris
ar A3G0 Drive
3 Atsisiysti failai
B Darbalaukis
Dokumentai
D Muzika
=] Paveiksleliai
m Vaizdo jratai
= Vietinis diskas (C

T S .

MNCP... » PAL2007-Turn@PAL-TC-Reits...

MNaujas aplankas

) Pavadinimas

[7] PAL Einstich_1.dnc

[7] PAL Einstich_2.dnc

[ PAL Huelse_1.dnc

[ PAL Huelse_2.dnc

[ PAL Kugel_1.dnc

D PAL Kugel_1_WSV_Fehler.dnc
[ PAL Kugel_2.dnc

D PAL_2007-Programmierbeispiel_1_erste_...
D PAL_2007-Programmierbeispiel_1_zweite...

[ Reitstock L200xD20.dnc
D Verschlussteill.dnc
D Verschlussteil.dnc

~

o

-y

Faile vardas: |nauja|

ped

letkoti: PAL2007-Turn@PAL-T... 0@
v ™ @
Modifikavimo data  Tipas

2017-03-30 11:21 DMC failas
2017-05-30 11:21 DMNC failas
2017-05-30 11:21 DMNC failas
2017-05-30 11:21 DMNC failas
2017-03-30 11:21 DMC failas
2017-03-30 11:21 DMC failas
2017-05-30 11:21 DMNC failas
2017-03-30 11:21 DMC failas
2017-03-30 11:21 DMC failas
2017-05-30 11:21 DMNC failas
2017-05-30 11:21 DMNC failas
2017-05-30 11:21 DMNC failas

>

v| Turret equpm

Atidaryti |+

Atsaukti

~

16. UzkliSkiniet uz <Turn Menu>.
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A tekintadetale - MTS INCAD / TopCAM 2D

File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Help funct. Help

= g s sy GRea Y N S ON

Chuck onjoff

Flip part
CouSp Trans
SetCouSp
Setuplialog

urn Menu
1

-137.093 87.448 Automatic

17. Uzklikskiniet uz CAM Turning (virpoSana).

7S tekintadetale - MTS INCAD / TopCAM 2D

File Meinmenu Entities Edit Design Screen Dimensioning Aftributes Layer Help funct. Help

= g -himsz | @Raa .y Al = e F X @ B S| ST

Cutvalue mgm
AM Turning
CAMIiveTools
SetSpcPoints
NC Prog.Menu
Main Menu

z: X: Automatic 0 DXF MTS TOPCAMS.O0

18.1zvelieties urbSanas darbibu. NoklikSkiniet uz <Drilling> (urbSana), un atzimgjiet visu, ka
paradits. Péc tam atlasiet augs€jo taisni, un tad apaksgjo taisni. Nospiediet pogu <F1>.
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TS tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmeny Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

=2 FEL (7 % LA = e T X @ SPE | ST

Finishd Cont
Rough Cont.

Rapid travrs

ool

596 597
GO4  JGoB
Finishd Cont |

ThrDrillcye
Recess

Turn Menu

Diameter = 13.5 Accept: <Fl>, try again <F2>!

z: X: Projectionpt. 0 DXF MTS TOECEMS.0

19. Lai urbtu caurumu, izvélieties jaunu urbSanas instrumentu. Instrumentu kratuve ir tuksa,
ka paradits attela, tadel izvelieties Stinu Nr. 8 un noklikskiniet uz atvérsanas ikonas [1].

]
File Edit Entry View Layout Graphic Options Help
x v [&] HA» N EE e@®@aaoa|Q R ACTEVESY
U 1 2 3 4 a
-3 6 8
-3 no 1 nz 8
Morms: VD304
13 4 15 16

Ready. 8/16 NUM

08:24
@) sprzgres N

20. Atvertaja loga izvélieties Twist Drill HSS L (51).
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i Tool type selection - vDI30A x
File View Help
Xy @ m DM =
& - crmammﬂum T Tap (53)
@:“m Touch Probe (39) *lnﬂexahlelnsertmi(ﬂ) ’ Threading Tool Left (53)
hl’orim Bar Postaxial (110) -lnsde Recess Tool Postax (46) ‘ Threading Tool Right (52)
SU oring sar preaial (106) Fm Recess Tool Preax (46) . Toolholder (56)
ium-ﬁ-g Tool (25) (T 1nternal Thread Tool Postax (62) ‘Iﬂnﬁ-j—l‘llﬁq Tool Postax (40)
—
=== center Drill (18) 9 internal Thread Tool Preax (60) -mni-g-n.ﬁ.g Tool Preax (40)
v Copying Tool (70) P Recessing Tool (58) ]i“ﬁlnistmilﬁlﬁl)
n Corner Tool Left (346) 'Rﬂ-ﬂﬂ&‘[m‘(ﬂ) = Twist Drill HSS S (52)
0
. Corner Tool Right (347) &SK0 spotting Drill (36) B Twist Drill SC (18)
~<CHg Free Form (2) IS step Drill (18)
Ready NUM

21. Noklikskiniet divas reizes uz instrumentu loga, un izvélaties urbSanas instrumentu

v

diametru 13,5 mm, p&c tam noklikskiniet uz atzimes ~ .

il Tool selection - VDI30A\Twist Drill HSS Ly X
File Entry Tool Layout Graphic Options Help
XV AT N4 A @B FTTE QEH Q- E|QQ 404
|~ VDI30A\Twist Drill HSS L\SPIBO HSSH 13 5x140(214) R_E7-30 1682 Name M3Ma q Ds la o s L ~
0 SPIBO HSSH 10.2x121(184) R_E7-30 16x82 M3 10200 124000  10.200 121000 184000 118
0 SPIBO HSSH 10.5x121(184) R_E7-30 16x82 M3 10,500 124000  10.500 121000 184000 118
0 SPIBO HSSH 10.8x128(195) R_E7-30 16x82 M3 10,800 131000  10.800 128.000 195000 118
0 SPIBO HS5H 10x121(184) R_E4-30ER 25x57 M3 10000 124000  10.000 121000 184000 118
0 SPIBO HSSH 11.8x128(195) R_E7-30 16x82 M3 11800 131000 11800 128.000 195000 118
0 SPIBO HS5H 11x128(195) R_E4-30ER 3273 M3 11000 131000  1L000 128.000 195000 118
0 SPIBO HSSH 12.5%134{205) R_E7-30 16x82 M3 12500 137.000 12500 134.000 205000 118
0 SPIBO HS5 12.8x134{205) R_E7-30 16x82 M3 12800 137.000 12800 134.000 205000 118
0 SPIBO HS5H 12%134(205) R_E4-30ER 32x73 M3 12000  137.000 12000  134.000 205000 118
[l svibo s a.sxni R a0 e [ws ]| 3500
23=225.101 0 SPIBO Hs5 13.8x140(214) R_E7-30 16x82 M3 13800 143.000 13800 140.000 214000 118
25221046 @ SPIBO HS5 13x134(205) R_E4-30ER 32x73 M3 13.000  137.000 13.000 134000 205.000 118
212223 @ SPIBO HsS 14.5%144{220) R_E7-30 1682 M3 14500 147.000 14500 144,000 220,000 118
La=id3 0 SPIBO K55 14,.8x144{220) R_E7-30 16x82 M3 14750  147.000 14750 144.000 220,000 118
0 SPIBC HsSH 19¢140(219) R_E4-30ER 32673 M3 14000 143.000 14000 140.000 214000 118
@ SPIBO HSSH 15.5%143(227) R_E7-30 16x82 M3 15,500 152,000 15500 149.000 227.000 118y
< >
DI04 T wist Dril HSS L\SPIBO HSS-113 5x140(214] R_E7-30 1682 |
Name SPIBO HSS-113.5¢140(214] R_E7-30 16482
Type Twist Drll HS5 L
Nomn VD130
Template
Parameter
Shaft diameter 0s o
Overhang La 143000/ rm =l
1: VDI304\Toohalder\ET-30 16482 ‘_‘I
Shaft diameter D1 30.000] mm
Disk height 81 22,000 mm
= Measure B B 82.000| mm
1 Chuck diameter Df 57.000/ mm
= Disk diameter D2 £5.000| mm
Disk height H 28,000/ mm
Measure B3 B3 93,000/ mm _'I
Ready 10751 NUM

22. Pirmais instuments ir ieklauts kratuvé. Noklikskiniet vélreiz uz atzimes
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Bl Turret Equipment - Equipment
File Edit Entry View Layout Graphic Options Help

X [t T RN IEL I EEEEEIE LR YN
i B [-I

2
Z3=225.101
72-221.046
71-225
3 7

I3 1o n nz
Morms: VD304
WDI30&\T wist Dill HSS LASPIBO HSS- 13.54140(214] R_E7-30 16x82
MName SPIB0 HSS- 13.5x140(214) A_E7-30 16262
Type Twist Drill HSS L
Maorm VD304
Templze
Parameter =

& L2 B it 10 WDI30AAT oolholderE 7-30 16462 d
Shatt diameter D1 30.000) mm
Disk height B 22000|
Measure B B B2.000| mm
Chuck diameter Dt 57.000| mm
Disk diameter D2 £6.000| mm
Disk height H 26.000| mm
Measure B3 B3 93.000! mm j

6

23. Noklikskiniet uz <Gerai> = <OK>

Cutting values only present for the group!

Gera

24. Noklikskiniet uz <Apply> (Lietot) [1].

il 1175 NP Dialog - TOPCAM Turning X
File View Help
X ¥
[Diiting [ TOPCAM Turning A
j8
1: Yes Drilling
8 Coolant 2 on
[ Addresses
015 Tool
150 Driling cyde
Rotational speed in 1/min with G97
Speed limit in R /min with GI6 3500 %=
Go to tool change position i Yes 0 No
Retraction opt. 0:X and Z T
Degression 40
First Depth 50 7 [EmErE i
Dwell time on bottom 8 Coolant2on
Minimal infeed o [Caolant ol
Depth of spot diil recdrate in
Rapid speed reduction T
Feed rate for spot drill G4
Feedrate in
mm/rev with
Go5
Cutting speed
in m/min with
G965
Rotational
speed in r/min
with G97
Speed limit in
R/min with G96
Go to tool
change position
1 Yes v

25. lzvelieties urbsanas dzilumu. Noklikskiniet uz cauruma ass, un nospiediet pogu <F2>, lai
apstiprinatu izvéli. Uzrakstiet apstrades uzlaidi Z virziena <0.000> un noklikskiniet uz <Enter>.
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U tekintadetsle - MTSINCAD / TopCAM 2D
Fle Mainmenu Entiies Edit Design Screen Dimensioning _Attibutes Layer Help funct, el
= REL

=7 Gaaa .y = AT =

e T @ 0 SPE | 81

Fini nt
Rough Cont.

Fapid travis

TraceContour
Finishing

ThrDrillcyc
Recess

Turn Menu

Allowance in z: DYINGEEN

z: -63.865 x: 34.855 Automatic 0 DXF MTS TOPCAMB.0
26. Defingjiet urbSanas dzilumu. NoklikSkiniet uz cauruma kontiiras Iinijas, ta kluva sarkana,
ka paradits att€la, un noklikSkiniet uz <Drilling> (UrbSana), p&c tam nospiediet pogu <F1>, lai
apstiprinatu.

Y tekintadetale - MTS INCAD / TopCAM 2D - x
File Mainmenu Entities Edit Design Screen Dimensioning Aftiibutes Layer Help funct, Help

= R = s @aaa o e T X @ S| ST
) - CAM Turning

ool

G956 G9T
G94  JG95

Finishd Cont

Rough Cont

Rapid fravrs

Turn Menu
Diameter = 25 Accept: <F1l>, try again <F2>!
z: X Projectionpt. 0 DXF MTS TOPCAMS.0

[
v

27. Izvelieties jaunu instrumentu. NoklikSkiniet uz Stinas Nr.5.
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[ Turret Equipment - Equipment

File Edit Entry View Layout Graphic Options Help

‘><« : | 4 DN\\‘E&@?@@\@ \@.::Q\aarq
5 3 7
5 [0 m [r2 =
Narms
3 [ 15 16
Ready

28. Izvélieties ,,Indexable Insert Drill (44)” (Indeks&jams urbis ar ieliktni) un noklikskiniet

divas reizes.

B ool type selection - VDI30A

X
File View Help
XV |@E| e v mmm|
&L ﬁ_ Front Grooving Tool (118) T Tap (53)

r_—:;» Touch Probe (39) *Iudexahle Insert Drill (44) ’ Threading Tool Left (53)

il}uriug Bar Postaxial (110) -Iuside Recess Tool Postax (46) ‘ Threading Tool Right (52)

_Bnring Bar Preaxial (106) ﬂn.side Recess Tool Preax (46) . Toolholder (56)

=Bmad|ing Tool (25) (T tnternal Thread Tool Postax (62) "lllming- Drilling Tool Postax (40)

r"j:center Drill (18) mmemal Thread Tool Preax (60) "lllming- Drilling Tool Preax (40)

W Copying Tool (70) P Recessing Tool (58) e Twist Drill HSS L (51)

m Comner Tool Left (346) a Round Nose Tool (24) (=== Twist Drill HSS S (52)

l Corner Tool Right (347) &0 spotting Drill (36) By Twist Drill SC (18)

-eﬂrree Form (2) S Step Drill (18)
Ready NUM

72

29. Izvelieties urbi wpb 25x50 (134) R_E1-30 32 x 75”, un noklikskiniet uz atzimes v
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il Tool selection - VDI30A\Indexable Insert Drilly X
File Entry Tool Layout Graphic Options Help

XAV M AP L @EBFO0D QS &ed@q s
|~ VDI30A\indexrsble Insert DAINWPE 25650(134) R_E1-30 3275 Name wms | @ 0s = o 2 " A
@ WP 18x36(116) L E1-30 25x71 M 25000 60000 18.000  0.200 3000 116
@ WPB 18x36(116) R_E1-30 25%71 M3 25.000 ©0.000 18.000 0.200 35.000 116
0 WRE 18x54(134) L_E1-30 2571 M4 25000 73000 18.000 0300 54000 134
@ WPB 18x54(134) R_E1-30 25x71 M3 25.000 78.000 18.000 0.200 54.000 134
0 WP 20x40(120) L E1-30 25371 ™ 5000 o%00 0000 0200 40.00 12
@ WPB 20x40(120) R_E1-30 25x71 m3 25.000 £4.000 20.000 0.200 40.000 120
@ WPB 2060(140) L_E1-30 2571 M4 25000 84000 20000 0.200  €0.000 140
@ WPB 20x60(140) R_F1-30 25x71 M3 25.000 84.000 20.000 0.200 £0.000 140
§ WPB 24x48(132) L E1-30 32475 ma 32000 72000 24000 0.200 48000 132
© \UPB 2x46{132) R_E1-30 3275 m3 52000 7200 24000 0200 000 132
0 WPB 24x72(156) L E1-30 32x75 M 32000 96000 24000  0.200 72000 156
@ \WPB 29x72(156) R_E1-30 3475 w3 32.000 96000 24000 0200 72000 156
@ WPB 25x50(134) L_E1-30 32x75 M4 32000 74000 25000 0.200  S0.000 134
PR vies 2otz R Ersnaags w3 ] 2000 [ 74000] 25000 0.200 ] s0.000] 14
0 WRE 25x75(158) L_E1-30 375 M4 32.000 99.000 25000  0.200  75.000 158
@ WPB 25x75(159) R_E1-30 32x75 M3 32.000 99.000 25.000 0.200 75.000 159
< >
WDI30&N ndexable Insert Dril'w/PB 256x50(134) R_E1-30 32475
Name WPB 2580124 F_E1-30 32175
Type Indsteble Insert Dil
Nom T
Template
Parameter
Shak dismeter Ds 32000
Ovethana La 74000 rm =l
1: VD130 T osheldenE1-30 32075 =
Shalt dismeter o1 30000
Disk height B1 22000
" Chuck diameter o 52000
Disk diameter D2 E8.000 mm
, Disk hght H 26,000
Messirs B B 75000
cto 0200/ rm =
Ready 26/44 NUM

30. Tiek izvelets urbis; lai atgrieztos, klikskiniet uz atzimes v

File Edit Enty View Layout Graphic Options Help

ALELIHOr) BE @000 QESE Q¢ Qaydsa
7 &3

h 1
7

) fio m iz

Norms VDI3A

D120k \dexable Insert Dril\WFE Z5450(134) Fi_E1-30 32475

Name WPB 25450(134) R_E1-30 32475

Tupe Inderable Insert Dril

Nom VDI30e

Templaie.

Parameter 9
" foe K e : UDISNALT aoholder\E1-30 32475 -

Shaft diameter D1 30.000

Disk height B1 22,000 mm

Chuck diameter ot 52000 mm

Disk ciameter D2 66,000 mm

Disk height H 26,000 mm

Measure B ] 75.000

ctol 0200 wm 9

Ready 5/16

31. Uzklikskiniet uz <Gerai> = <OK>

Cutting values only present for the group!

32. Noklikskiniet uz <Apply>, lai apstiprinatu iestatfjumus.
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I T3 NPS Dialog - TOPCAM Turning X
File View Help
X
[-] TOPCAM Turmning ’S
|5
1: Yes Drilling
8: Coolant 2 on
— Addresses
01 Tool
’";"— Drilling cycle
TR 1 Yes
Go to tool change position 1: Yes 0 No
Retraction opt. 0:X and 2 =
Degression 4.0 ‘
First Depth 150 7 | e
Duwell time on bottom 1.0 8 Coolant 2 on
Minimal infeed 0.0 9 Coolant off
Depth of spot il 0.0
cp ot el A Feedrate in
Rapid speed reduction 100 T Ty
Feed rate for spot drill 0.0 Go4
Feedrate in
mm/rev with
Gos
Cutting speed
in m/min with
Go6
Rotational
speed in r/min
with G97
Speed limit in
R/min with G36
Go to tool
change position
1 Yes v

33.Noklikskiniet uz sarkanas linijas, lai izvéletos urbuma dzilumu, ka paradits attela.

=
e ¢ Help funct. Helg

=7 e a S |QUT e EE e T @ 1 SPE | SI

CAM Turning

504
Finishd Cont
Rough Corit

Rapid travrs

Recess

Turn Meriu

Enter working depth!
MIS TOPCAME.O0

z: -34.053 x: 5.813 Automatic 0 DXF

34. Noklikskiniet uz <Enter>, lai apstiprinatu iestatfjjumus.

B tekintadetale - MTS INCAD / TopCAM 2D
=

] 7 GREQQ ¢ B - T X @ & ¥[8

CAM Tuming

22.572 hutcmatic

35. Izvélieties detalas konttiras liniju un noklikskiniet uz <Straight Rgh.>.
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- o L=sl@eaa gy -

CAM Turning

Turn Meny

0 DXF MTS TOPCAMS.0

36. Izvelieties jaunus instrumentus kontiiras virpoSanai. Noklikskiniet uz Stnu Nr.2, un

noklikskiniet uz atvérSanas loga [1], ka paradits attgla.

37. Izvelieties jaunu virpoSanas instrumentu ,,Corner Tool Left (346)” un noklikskiniet uz loga

divas reizes.

[l Tool type selection - VDI30A
File View Help
X< o mDmH

L

C:;m Touch Probe (39)
;{P.mﬁng Bar Postaxal (110)
S voring ar preasial (106)
Broaching Tool (25)

T center orill (18)

V.\ Copying Tool (70)

Har W BEH @RFIITD @ @G QQpoa
3 n

“_ Front Grooving Tool (118)
'«mkxahle Insert Drill (44)

tD]nsm Recess Tool Postax (46)
ﬂjm. Reces oot rea (46

2 1ntemal Thread Tool Postax (62)

SVl 1temal Thread Tool Preax (50)

P Recessing Tool (58)

i' 1 Corner Tool Left (346)

! ” Round Nose Tool (24)

“ Corner Tool Right (347)
B

~<c Free Form (2)

Ready

{1 spotting Drill (36)

QIR step Drill (18)

-k

o

VDI

T Tap (53)

5 Threading Tool Left (53}
i ‘Threading Tool Right (52)

'  Toolholder (56)
:Tuminu' Drilling Tool Postax (40)

immm— Drilling Tool Preax (40)

=== Twist Drill HS5 L (51)
== Twist Drill HSS S (52)

e Twist Drill SC (18)
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38. Izvelieties riku “CCMT 120404 SCLCL 2020 H 12 B1-30 20227, ka paradits, un

apstipriniet, divas reizes klikskinot atzimi v

il Tool selection - UDI30A\Corner Tool Leftl
File Entry Tool Layout Graphic Options Help

XK@V K AP ML @PFIFTID QEE Q-G QAQoa

“I"” R e N s} M3M4 Q  Holder s R Af L e
2022
B2=22 2020112 B3-302... M3 3L 80000 0400 7000 70000 12
0 COMT 120408 SCLCL 2020 H 12 B1-30 2022 M4 3L 80000 0800 7000 70000 12
@ COMT 120408 SCLCR 2020H 12.B3.30 2... M3 3L s0.000 0800 7000 70000 12
0 COMT 120412 SCLCL 2020 H 12 B1-30 2022 M4 ERS 80,000 1200 7000 0000 12
0 COMT 120412 SCLCR 2020 H 12 B3-30 2., M3 3L 80,000 1200 7.000 .00 12
@ QMM 120404 DCLNL 20201 12 8130 2... M4 3L 80000 0400 0000 70000 12
0 QMM 120404 DCUNR 2020 H 12 B3-30 2... M3 3L 80.000 0400 0000 70000 12
@ MM 120404 PCLNL 2020H 12 B130 2... M4 3L 50000 0400 0000 70000 12
0 CNIM 120404 PCLNR 2020H 12 B3-30 2., M3 ERS 80,000 0400 0000 0000 12
0 CNMM 120408 DCLNL 2020H 12 B1-30 2., M4 3L 80,000 0800 0000 70000 12
= @ CHIM 120405 DCLNR 2020 H 12 B3-30 2... M3 3L 0.000  0.800  0.000 .00 12
] 0 CNMM 120408 PCLNL 2020 H 12 B1-30 2., M4 3L 50000 080 0000 70000 12
- @ CNMM 120408 PCLNR 2020H 12 B3-302... M3 3L 50.000 0.800 0000 70000 12
0 CNMM 120412 DCLNL 2020H 12 B1-30 2., M4 ERS 80,000 1200 0000 0000 12
E 0 CNIM 120412 DELNR 2020 H 12 B3-30 2., M3 3L 80,000 1200 0.000 70000 12y
7l < >
- DI30\Comer Tool LefCCMT 120404_SCLCL 2020H 12_B1-30 2022 -
= Name CCMT 120404_SCLCL 2020H 12_B1-30 2022
Y- — Tope Comer Tool Left
Naim DI0A
o Template
o % Farameter
9 & L Active angle As degres
+‘.§ Fiadius of suttng edae i 0400 mm =l
1:VDIB0AA T cokholder\B1-30 2022 [ 2]
S Shaft diameter D1 30000 rm
Fo25 Angle S 22500 degree
. Length u 70.000] rm
=12 wickh 81 40000 rom
. Z=47 Stop dimension B2 22000] rm
Hal height H2 28.000] rm
Hal heioht at the holder side: H3 38000 rom =]
Ready 1/346 NUM

39. Loga ar bridinajumu “Cutting values only present for the group!®,

pieejamas tikai grupai), noklikskiniet uz <Gerai> = <OK>.

Cutting values enly present for the group!

Gerai |

(GrieSanas vertibas ir

40. Kontiiras virpoSanai izvélieties apstrades ciklu G81 un noklikskiniet uz <Apply> (lieot).

il 75 NPS Dislog - TOPCAM Turning
File View Help

X v

[Suaight roughing cycle

41. Izvelieties kontiiru, noklikSkinot uz zim&juma 1., 2. un 3.

Straight roughing cycle

Addresses
Tool
Machining type
1 1: Roughing, retreat
2 2 gradually alignment
3 misa
4 d: Finishing with contour
24 24: 2 +Finishing
Coaolant
7 Coolant 1 on
8 Coolant 2 on
9 Coolant off
Feedrate in mm/min with Ga4
Feedrate in mm/rev with G85
Cutting speed in m/min with
Gos
Rotational speed in r/min
with G97
Speed limit in R/min with G96
Go to tool change position
1 Yes
0 No

Retraction oot

pozicijam,

NUM

péc tam noklikskiniet

uz <Continue> (Turpinat), un biis redzams, ka detalu kontiiras Iinijas iezim&jas. Kad 4. punkta
pozicija tiks sasniega, noklikSkiniet divas reizes uz 4. punkta, un noklikskiniet <Turpinat>. Kad
5. punkta pozicija tiks sasniega, noklikskiniet uz <Manual point Position>. Lai aizvértu darbibu,

noklikskiniet uz <End>.
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TS tekintadetale - MTS INCAD / TopCAM 2D - X
Layer Helpfunct. Help

File Mainmenu Entities Edit Design Screen Dimensioning Attri

=

FTX O oS

Roughness
Nominal Dimn

Tolerance

Displaymenu
Change feed
ChangeQrient
Abort

Enter next point!
-46.959 7.870 Rutomatic

42. Apstipriniet kontiiras sakuma un beigu punktus. NoklikSkiniet uz <Point Entry> [1], p&c
tam atlasiet punktu [2] un noklikSkiniet uz <Enter>. Izv€lieties galu [3] un noklikSkiniet uz
<Enter>. Apstipriniet punktus, divas reizes nospiezot tastatiiras pogu <F1>.

S tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Enfities Edit Design Screen Dimensioning Attiibutes Layer Helpfunct. Help

=Y REL (57

=7 @eaQa .y fr = B e T X @ & s s
- ApprRetrMenu

Displaymenu
Abort
é’ar Xeyis
Par. Z-Axis
Cont. par

Approach strategy: Enter starting point!

5.805 7.227 Contour point

43. Lai pabeigtu visas izvéles, noklikskiniet uz <Finishing>.

A tekintadetale - MTS INCAD / TopCAM 2D - x
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

= B =ims RRQQ Y ElCIESE R A O

ool

IGS6  G97
G94 G

Finishd Cont
Rough Cont.
Rapid trawrs

Cross rgh
Straight rgh
Conit][Rough
Grooving cyc.
TraceContour

Turn Menu

21.543 —22.536 Rutomatic
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44, Izvélieties jaunu instrumentu raupjai apstradei. Izvélieties Stinu Nr.10 revolvergalvas
iekartu loga, un noklikskiniet uz pogas [1], lai atvértu instrumentu datu bazi.

il Turret Equipment - Equipment

P

File Edit Entry View Layout Graphic Options Help

XJI:T‘TII.T..'..-..‘K.I_\M4 P M EEE@®®SFAITD QLS QD ERQ A

h 1 3 q n =0

3 7
o 10 i 1z 10
Nomms VDI04
13 4 15 e
Ready 10/16 UM
45, Izvélieties jaunu instrumentu - stiira griezni Kreisajai pusei (346).

Il Tool type selection - VDI30A X
File View Help

X« |@|e oM &

Fics - (fmmﬁmviuﬁuﬂ(l“) iﬁﬁﬁﬁ:m(ﬁ)

c#m Touch Probe (39) *mue Insert Drill (44) ’ Threading Tool Left (53)

hmmmrmﬂzﬁal(uﬂ) -m Recess Tool Postax (46) ‘ Threading Tool Right (52)

_mmmrpml(mﬂ mmmimﬂpm(ﬁ) 'Im‘nﬂer(ﬁ)

il!madinng-i(?S) (2T 1nternal Thread Tool Postax (62) ‘Iunilg»l)rﬁlgn-il’nshx(w)

—

=< center Drill (18) (2B 1nternai Thread Tool Preax (60) ‘mmnrﬁa Tool Preax (40)

v Copying Tool (70) F Recessing Tool (58) e Twist Drill HSS L (51)

Corner Tool Left (346) l ,Rn-llinscind(ll) ==y Twist Drill HSS S (52)
g

. Corner Tool Right (347) <=0 spotting Drill (36) e Twist Drill SC (18)

g Free Form (2) SN Step Drill (18)
Ready NUM

46. Izvelieties riku “DNMG 150604 DDJNL 2020 H 15 b1-30 2022” un noklikSkiniet uz

( .

atzimes
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il Tool selection - VDI30A\ Cormer Tool Left\ X
File Entry Tool Layout Graphic Options Help

XY@V HAP N[ @@BOHIT@ QAT Q+CQQ4h4A

| [vD1308\Comer Tool Left\DNMG 150604_DDJNL 2020 H 15_B1-30 2022 Name.

DCMT 150416_SDNCR 2020 H 15_B3-30 2,
DNMG 150408_DDNL 2020 H 15_B1-30 2,
DNMG 150408_DDNNR 2020 H 15_B3-30 2..
DNMG 150408_PDNNL 2020 H 15 B1-30 2.
DNMG 150408_PDNNR 2020 H 15_B3-30 2.
DNMG 150412_DDNNL 2020 H 15 B1-30 2,
DNMG 150412_DDNNR 2020 H 15_53-30 2..
DNMG 150412_PDNNL 2020 H 15 B1-30

DNMG 150412_PDNNR, 2020 H 15_B3-30 2.,
DNMG 150604_DDHNL 2020 H 15_B1-30 2,
DNMG 150604_DDHNR 2020 H 15_53-30 2..

B2=22

L1=

o
DNMG 150604_DDINR 2020 H 15_B3-30 2,
DNMG 150604_PDHNL 2020 H 15_B1-30 2.
DNMG 150604_PDHNR 2020 H 15_63-30 2.
DNMG 150604_PDIN. 2020 H 15 B1-30 2., M4

100

NN N NN SN W SRECNENN N Y

L

DI308\Cormer Tool Lef\DNMG 15060
r Name DNMG 160604_DDJNL 2020 H 15_§1-30 2022

Tope | Comer Tool Left

Norm EETN

Template |

Patameter

Active angle As degiee

Fladics of cutting ecae R 0400 rm =l
1: VDI04 Tookholde\B1-30 2022 -1
Shat dameter

14

30.4

La=39.4

L3

3 Anale
- B> [
Width
Stop dimension
Half height
Half heicht at the holder side mm
Ready 59/346 NUM

47. Loga ar bridinajumu “Cutting values only present for the group!* (GrieSanas vertibas ir
pieejamas tikai grupai) noklikskiniet uz <Gerai> = <OK>.

Cutting values only present for the group!

Gerai

48. Noklikskiniet <Apply> (lietot).

il MTS NPS Dialog - TOPCAM Tumming o x
File View Help

Addresses

Tool
Coolant

7 Coolant 10n
8 Coalant 2 on
9 Coolant off

Faedrate in
m

Finish allowanc parallol

Feedrate in
mmyrev with
695

Cutting speed

in mymin with

696

otational

speed in r/min

with G897

Spasd limit in
6

Go to teal
change pasition
1 Yes
0 No

Retraction opt.

0 Xandz ~
.
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49. Izvelieties kontiiru. NoklikSkiniet uz 1., 2. un 3. punkta pozicijam zim&uma, p&c tam
noklikSkiniet uz <Continue> (Turpinat) un biis redzams, ka detalas kontiira automatiski
leztimgjas. Kad tiks sasniegta punkta [4] pozicija, noklikskiniet divas reizes uz [4] punktu un
noklikskiniet <Turpinat>. Tadu pasu procediiru veiciet ar punktu [5], kad ta pozicija bus
sasniegta. Lai aizvertu atlasi, noklikskiniet uz <End>.

7 tekintadetale - MTS INCAD / TopCAM 2D - X
er Helpfunct, Help
7l &e@a .y AT = e T @ £ S S

File Mainmenu Entities Edit Design Screen Dimensionin
=2

back

End

Enter next point!
-46.727 15.699 Automatic

50. Apstipriniet sakuma un beigu punktus, noklikskinot uz loga <Point Entry> [1]. Izv&lieties
sakumpunktu [2] un noklikSkiniet uz <Enter>. P&c tam atlasiet beigu punktu [3] un
noklikSkiniet uz <Enter>. Apstipriniet izvéli, divas reizes nospieZot pogu <F1>.

er Helpfunct. Help
7@ty A = e T X @ £ 9E[ ST

ApprRetridenu

Displaymenu

Abort

Par x-Asxis
Par. Z-Auis
Cont. par.

Approach strategy: Enter starting point!

-68.479 27.840 Automatic

51. Apgrieziet sagatavi otradi. Noklikskiniet uz <Turn Menu>.
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"2 tekintadetale - MTS INCAD / TopCAM 2D

File Mainmenu Entities Edit Design Screen Dimensioning Aftributes Layer Helpfunct. Help

= Z = ROAQA Y el e e T X @ 0 s s

ool
596 G97

G94  JG96
Finishd Cont
Roudh Cont.

Rapid fravrs

Flip
z: x: Automatic 0 DXF MTS TOPCAMS.O0

52. Noklikskiniet <Chuck Menu>.

" tekintadetale - MTSINCAD / TopCAM 2D

File Mainmenu Entities Edit Design Screen Dimensioning Aftributes Layer Helpfunct. Help

h=siaeqy AT e e X @ S| ST

Turret equpm
Cutvalue mgm
CaAM Turning
CaMliveTools
SetSpcPoints
NC Prog.Menu
Main Menu

Flip

z: Xz Automatic 0 DXF MTS TOPCAMSE.0

53. Noklikskiniet uz <Flip Part> (Apgriezt detalu otradi), un detala tika apgriezta uz otru pusi.
Nospiediet taustinu <F2>, péc tam noklikskiniet uz <Setupdialog>.

A tekintad

SINCAD / TopCAM 20

£=Y REL & s @@ & QL E Ut e 3o F O @ 0T sPE| ST

Turn Menu |

=i x: Automatic 0 DXF MTS TOPCAMSE.O0
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54. lIzvélieties sagataves iespiléSanas dzilumu patrona 75 mm (ET 75), un noklikskiniet uz

atzimes

I Setup tuning - akt00D.dne
File Edit View Options Help
Xvyjaaa s c

[ Generalinformation  BG) Workpieces and damping devices

X

£ Main spindle ~
1: Cylinder / Lathe chuek

m Taietnel &
O Workpiece B Workpiece damping @ Zero register

Clamping device type: 3 Lathe chuck. 4
Lathe chuck: ‘IGFZSEF}A;B ‘B"‘ x
Chuck jaws: [ Step jaw B3 B50xL43_24_121H75_45_15 =[x
Type of chuck: E E

Chucking depth ET mm

Colar length: EA mm
Clamping force: s |w

\
55. Nokliskiniet uz <Turn Menu>.

"B tekintadetale - MTS INCAD / TopCAM 2D

- X
File Mainmenu Entities Edit Design Screen Dimensioning Aftributes Layer Help funct. Help
= L ==y @Ay el H o= T X @ 0 $E | ST

Chuck Menu

Chuck onfoff

Flip part
CouSp Trans

Set Cous
SetupDialog

7 7.927 x: -23.888 Rutomatic 0 DXF

MTS TOPCAMS.0

56. Nokliskiniet uz <CAM Turning> (virposana).
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g tekintadetale - MTS INCAD / TopCAM 2D — .
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Help funct. Help

=2 Mg -hms|GARARRA Y el e @ S| s

Cont fracing
CutSpeeds an
Finish Cont.
Rough Cont

ConditioMenu

Chuck Menu

SetSpePoints
NC Prog.Menu
Main Menu

Flip

z: x: Automatic 0 DXF MTS TOPCAMS.0

57. Noklikskiniet uz <Straight rgh.>.

"AS tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Help funct. Help
= REL 7 @aaq Al e 3 e T @ 5 SPE| ST

ool
G996 G97
G94 505

Firishd Corit
Rough Cont

Rapid fravrs

Centring

Drilling

Thread cyc
ThanH&Oc
Recess

Tum tenu |

Tum Menu

Flip

ZE x: Automatic 0 DXF MTS TOPCAMS.O0

58. Turpiniet virposanu, izmantojot kratuvé esoSo instrumentu Nr.2. Izvélieties Stinu Nr.2, un

noklikskiniet uz atzimes v , lai apstiprinatu.
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urret Equ prent x
File Edit Entye View Lsyout Graphic Options Help
Xv|lagaaITIALEAL KNP BE@@@3FTF00 QEE QG |QAQiha
i > n [-R
7
X
V]_‘Z
19 0 m 12 2° d
Morms: D304
WVDIZ084Comer Tool LeffyCOMT 120404_SCLCL 2020 H 12_81-20 2022
Mame CCMT 120404_SCLCL 2020 H 12_B1-30 2022
Type Cormer Tool Left
Morm D304
Template
Parameter ;I
& i B i3 1: WD 3044 T ooholdert81-30 2022 ‘;‘
Shaft diameter D1 30.000) mm
Angle Bw 22.500) degree
Length 8] 70.000 mm
‘width B1 40.000) mm
Stop dimension B2 22.000] mm
Half height H2 28,000 mm
Half heioht at the holder side H3 36.000 j

Ready 2/16

I“

59. Loga ar bridinajumu “Cutting values only present for the group!* (GrieSanas veértibas ir

pieejamas tikai grupai) noklikskiniet uz <Gerai> = <OK>.

Cutting values only present for the group!

60. Nokliskiniet uz <Apply> (Lietot).

i M7 NPS Dinlog - TOPCAM Tuming X
File View Help
XV
| Straight roughing cycle -~ TOPCAM Turning N
Tool
Machining type 2: 2- gradually alignment Straight roughing cyde
Coolant
Feedrale in mn/min with 634 Addresses
Feedrale in mn/iev with G35 Tool

Cutting speed in m/min with GI& TR
Rotational speed in /min with G37
Speed limit in R/min with GI6

Go to tool change position : 2 2: gradually alignment

Retiaction opt.

1  1:Roughing, retreat

3 l+out

Depth of cut

Finish allowance in Z 4 4:Finishing with contour

24 24: 2 + Finishing

Finish allowance in X

o e

Finish allowance parallel . Coolant

Optimization

7  Coolant 10n

X, Z & Coolant 2 0n

9 Coolant off

Feedrate in mm/min with G94
Feedrate in mmjrev with G95
Cutting speed in m/min with
Go&

Rotational speed in r/min
with Ga7

Speed limit in R/min with G96
Go to tool change position

1 Yes

0 Ne

Retraction oot.

NUM

61. Izvelieties kontiru. Izvélieties 1., 2., 3. un 4. punktu pozicijas zim&uma, péc tam
noklikskiniet uz <Continue> (Turpinat), un ir redzams, ka detalas kontiiras linijas iezZimgjas.
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Kad ir sasniegta 5.punkta pozicija, noklikskiniet divas reizes uz 6. punkta, un noklikskiniet
<Continue> (Turpinat). Kad tiks sasniegts 7. punkta stavoklis, noklikskiniet uz <Manual point
Position (Manuala pozicija)>. Lai beigtu darbibu, noklikskiniet uz <End>.

L tekintadetale - MTS INCAD / TopCAM 2D 5 x

= vl & N=7 GARA gt e - T K @ 6 s W

15.187 Autcmatic

62. Apstipriniet sakuma un beigu punktus. Noklikskiniet uz <Point Entry> (Punktu ievadiSana),
tad izvelieties sakuma punktu [1] un noklikskiniet uz <Enter>. Izv€lieties beigu punktu [2] un
noklikskiniet uz <Enter>. Apstipriniet darbibu, nospiezot <F1> pogu divas reizes.

= RV CTCY: ST X W

<F2> to enter the cycl 1> to continue!

2 FeL & h=s@eaeQ .y Ll e T X O oW S

Tyum Meny
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64. Lai pabeigtu darbu, izvélieties instrumentu Nr. 10. un noklikSkiniet uz atzimes v .

il Turret Equipment - Equipment X
File Edit Entry View Layout Graphic Options Help

xMasa AL KA ERE@@FFIID QEE GG AQNA
h n

B [~
6 7
X
Lo
B 10+ o 2 e Bl
Noms VD130
YDI30&AComer Tool Let\DNMG 150604_DDHNL 2020 H 15_B1-30 2022
Name DNMEG 150604_DDHNL 2020 H 15_B1-30 2022
Type Cormer Tool Lef
Nom DED
Template
Parameter ﬂ
B B o I 1: VDIZ0A\ Tooholder'B1-30 2022 B
Shatt dismeter ol 30,000
Angle An 22500 degiee
Lenghh 1 70000 mm
Width B1 40000 mm
Stop dimension 82 22000
Hal height H2 28000 mm
Hal heicht at the holder side H3 3000 mm =
Ready 10/16 UM

65. Loga ar bridinagjumu “Cutting values only present for the group!” (Griesanas vértibas ir
pieejamas tikai grupai) noklikskiniet uz <Gerai> = <OK>.

Cutting values only present for the group!

66. NokliSkiniet uz <Apply> (Lietot).

il MTS NPS Dialog - TOPCAM Turming x
File View Help

TOPCAM Turning N

Finish

Feadrate in mm/min with G84

Feedrate in mm/rev with G35 Addresses

Cutting speed in m/min with GI6 Tool
Coolant

o to tool change position 7 Coolant 1 on

Retraction opt. 8 Coolant 2 on
Finich allowance in Z o coolant off
Finich allowance in X

Feedrate in

Finish allowance parallel mm/min with
G9d

Feedrate in
mm/rev with
95

Cutting speed
in m/min with
G96
Rotational
speed in r/min
with G97

speed limit in
R/min with G96

Go to tool
change position

1 Yes
0 No

Retraction opt.

0 XandZ v
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67. Saskana ar apstrades planu nakama darbiba ir vitnes grieSana. Izvélieties kontiiru, Kur
jagriez vitne, un noklikSkiniet uz <End>. NoklikSkiniet uz sakuma un beigu punktiem, un
apstipriniet izveli, nospiezot <F1> pogu.

7B tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Enfities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

= REL (71 &

7lca@a ¢ e lpr e e T @ £F 9| S

Tolerance

FinishdCont.
Rough Cont
Displaymenu
Change feed
ChangeQrient

Enter next point!
z: -18.660 x: 38.039 Contour point 0 DXF MTS TOPCAMB.0

68. Noklikskiniet uz <Thread Cyc.>, tad nospiediet pogu <F1>, un atzimgjiet vitnes atraSanas
vietu, ka paradits.

'A% tekintadetale - MTS INCAD / TopCAM 2D

File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help
2 P = | GRAAR Y Bl A O A
SRR AR SN CAM Turning

ool

G986 GYY
G94  JEo5

Finishd Cont
Rouah Cont
Rapid travrs

Crossrgh.
Straight rgh
Cont||Rough
Grooving cye
TraceContour
Finishing

Tumn Menu

z: 77.242 x: -10.871 Automatic 0 DXF MTS TOPCAMS.0
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&% tekintadetale - MTS INCAD / TopCAM 2D - X
File Mainmenu Entities Edit Design Screen Dimensioning Aftributes Layer Help funct. Help

= R s RAGQ Y Al e H e F X B e | S

CAM Tuming

ool
G956 597
G94 G965

Finishd Cort
Rough Cont.

Rapid fravrs

hread cyc
ThrDrillcyc
Recess

Turn Menu

Mark surface!

EzE ~7.796 x: 20.051 Automatic 0 DXF MTS TOPCAMS8.0

69. Izvélaties <Apply> (Lietot).

i TS NPS Dilog - TOPCAM Turning X
File View Help
X ¥

Threading cycle

—F
40.0

Threading cyde

Diameter
Depth of thieading
Slope of thieading

Number of cuts Addresses
Diameter
Depth of threading
Slope of threading

Number of cuts

Copyright © MTS GmbH Berlin 2017

Apply

NUM

« .

70. Izvelieties Stinu Nr. 14 revolvergalvas riku loga un noklikSkiniet uz atzimes
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ﬁ;r E:lt:" y View Llayout Graphic Options Help .

XvEIEIZIZI Al Lu|l 4 FE@@BPsFO0D QI E GHE|RQ 400

1 i n <

5 [io* 1 [z 3

Norms: VDI30A

3 [z | B 16

Ready 1/16 NUM
71. Izvéelieties Threading Tool Left (kreisas puses vitnu grieznis).

I Tool type selection - VDI30A X

File View Help

Xv|@|leobhhd| &

i B

E:::) Touch Probe (39)
“Iﬁ-i-glhl’nﬁhxﬂ(lm)
_Ih-ilglhl'mm-ﬁ(mﬁ)

O 4102 ching Tool (25)
|

Resdy

(ﬁnﬂt&uwilj Tool (118)

(T intemal Thread Tool Postax (62)

mlmmﬂmeadmdhﬁx(ﬂl)

T Tap (53)

-mm Tool Pastax (40)
‘n.m Tool Preax (40)
e Twist Drll HSS L (51)
== Twist DAl HSS S (52)

S Twist Drill SC (18)

72. lzvélieties riku “M60E-1.50-161_e16-2020-KL_B5-30 2022” wun

noklikSkiniet uz atzimes

« .

89
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il Tool selection - VDI30A\Threading Tool Leftt X
File Entry Tool Layout Graphic Options Help

X[ BV HA N L @@@IFII | A

@& c@Qum

e A O P LE\MB0ET 50161 1620201 5302022 Name M Q v s L u s ~
O ME0E-0.50-16R E16-20204R 6730 022 M3 5 0500 60000 16000 10.000 25000 2L
O MG0E-0.60-16R E16-20204R m 5 0600 60000 15000 10.000 25000 2L
O MEOE0.70-16R EI6-20204R B7-30 022 M3 3 070 60000 16000 100.000 25000 20
@ MBOE-0.75-16R_E16-2020KR E M3 8 0750  60.000  16.000 100.000  25.000 21,
O MS0E0.80-16R E16-20204R B730 022 M3 5 0800 60000 16000 10.000 25000 2L
O MS0E-100-16, 1620204 B0 2022 M4 5 1000 60000 16000 100000 25000 21
© MOE-1.00-16R_E 16-20204R_B7-30 2022 5 1000 60000 16000 100000 25000 21
o0 8 1.250  60.000  16.000  100.000  25.000 21
L] 1. 60
O MEOE-1.50-16R E16-20204R B7-30 2022 3 LS00 60000 16000 100.000 25000 2L
O MSOE-L75-16R_EIS0A4R B0 022 M3 5 L1750 60000 16000 100000 25000 2L
O MS0E-2.00-16 E16:20204 BS30 2022  Me 3 2000 60000 16000 10000 25000 2L
O MS0E2.00-16% 16202040 67302022 M3 3 2000 60000 16000 100000 25000 21
@ MB0E-2.50-16R_E16-2020KR B7-30 2022 M3 8 2.500  60.000 16000 100.000 25000 21
O Me0E-3.00-16 E16-202040 BS-30 2022 M4 8 3000 60000 16000 10.000 25000 2L
O MG0E-3.00-16R E16-20204R B730 022 M3 s 3000 60000 15000 100000  25.000 21,
< >
DI 3044 hreading Tosl LefMEDE-1 50-16L_E16-2020KL_B5-30 2022 |
Name MEDE-1.501EL_E16-20204L_B5-30 2022
Tope Thieadng Tool Left
N HED
Terpiate
Patameler
Thiead anale hs 50,000 decree =|
1: VDI30ANTaoholden\B5.30 2022 [a]
Shat diameter D1 30,000 mm
Angle A 2250 degree
Length L1 100.000] e
Widh 81 40,000 mm
Stop dimension 82 22,000/ mm
Ha height H2 26000 mm
P A A % e atthe hoder side H3 38,000/ mm =l
Ready 953 NUM

73. Nokliskiniet <Gerai> = <OK>.

Cutting values only present for the group!

Gerai |

74. Izvélieties griezumu skaitu <2>, un noklikskiniet uz <Apply>.

il MTS NPS Dizlog - TOPCAM Turning %
File View Help
X

[ Threading cyele

in m/min with
GO6

Tool
Coolant 8: Coolant 2 on Rotational _
Cutting speed in m/min with GI6 swff:g“;; /min
Rotational speed in r/nin with G97

Speed limitin R/min with G96 — :}‘;;"Mﬁf L
Number of empty cuts

Type depth of cut and rest cut o G31 X... Z..D...F..S.. 2;’;?2&;

Go to tool change posi
Type depth of

Retraction opt cut and rest cut

Thid. angle
Go to tool

Depth of threading change position

Slope of thieading
1 Yes

Number of cuts
0 No
Retraction opt.
—] 0 XandZ

1 onlyX

2 onlyz

3 XthanZz

4 ZthanX
Thrd. angle

Depth of
threading

Slope of
threading

Number of cuts

NUM

75. Izvelieties sakuma un beigu punktus. Izvélieties sakumpunktu [1], tad <Enter>. Izv€lieties
<End> punktu [2] un apstipriniet, nospiezot taustinu <Enter>. Detalas apstrade ir pabeigta.
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=
File Mainmenu Enfities Edit Design Screen Dimensioning Aftributes Layer Helpfunct. Help

=2 == @A Q Y T o e T X @ S S

CAM Turning

ool
GOE )97
G594 595

Finishd Cont
Rough Cont
Rapid travrs

Cross rgh
Straight rgh
Cont||Rough
Grooving cyc
TraceContour
Finishing

Centriny
Dirilliry
hread cyc

ThrDr\I\%c
Regcess

Turn Menu

Allowance in Z:

z: -50.138 x: 37.001 Automatic 0 DXF MTS TOPCAMS.0

76. Atgriezieties uz <TurnMenu> un noklikskiniet <NC Prog. Menu>

=
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

=2 =z @Qee Ll e B e T @ SE| ST

Cont tracing
ICutSpeeds on
Finish Corit
Rough Cont

Abort

Views
Allowances
Roughness
DetailContou
ConditioMenu

Chuck Menu
Turret equpm
Cutalue mam

Main Menu |

Threading Cycle

zE 14.234 =x: 12.056 Automatic 0 DXF MTS TOPCAMS.0

77. Noklikskiniet uz <Simu Cur Pgm> un izvelieties pirmo virpoSanas programmu.
Nospiediet pogu <F1>. Apstrades process ir pabeigts.
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a

File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

NC Prog Men

ISubPinMainP

[SubPgm auto

Optirnization
ncremental

Save cur pgm

iew Cur pann,

foimu curparn |

Programm before re-chucking <F1l>, after re-chucking <F2>!

78.Noklikskiniet uz Iziet [X] un, lai apstiprinatu simulaciju, noklikskiniet uz <Yes> [2].

Edit Simulation View

2 G, 1T H M+ [ uachne

Asxes Values mm]

Technology nemns
696 Seses.ces

Do you really want to quit MillTunSim?

ERe

G2 X48.5 7Z-65.4 I1.6 K-@
109 N320 G1 X69 Z-65.4

110 N325 G1 X78.129 Z-65.627
111N330 G1 X78.129 7-65.627

q 112 N335 G40 Gl X77.329 Z-66.027
113 N340 GO X69 Z1

114 N345 G14

ﬂ 2> 115 N350 M30

opmons ‘
79.Nospiediet <Simu Cur Pgm>, un péc sagataves atkartotas iespiléSanas patrona nospiediet
pogu <F2>.

o

vz

IS
File Mainmenu Entities Edit Design Screen Dimensioning Attributes Layer Helpfunct. Help

NC Prog Men.

All Tools

Einish Cont.
IComminHeader
[SubPinMainP

[oubPam auto

KOptimization
ncremental

view NCpam
Sirmulate parm
Save curparm

View cur

Programm before re-chucking <F1>, after re-chucking <F2>!

Automatic
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80.Lai saktu simulaciju, izvélieties <Single block> vai <Automatic cycle> (Automatiskais
cikls).

109 N250 697 S1

110 N255 M4

111 N260 GO X43 26.734

112 N265 YCLE

113 N270 G31 XA46 ZA-15.627 F4.5 D1.5 XS40 AE30
114 N275 GO X69 Z1

115 N2860 G14

kb 116 N285 M36

TiviwiRi@i®rigijuid e SHY

i
5
f
i

4.2. MTS NC-Editor (ISO versija)

MTS Editor APRAKSTS

MTS Editor programmattra ir izstradata, lai izveidotu, parbauditu, modific€tu un skatitu
programmu. Tas var bt arT lielisks macibu Iidzeklis, jo noklikskinot uz konkréta koda
fragmenta, var redz&t, ko nozimé kods, un ka tas var mainities. Lai saktu MTS Editor
programmatiiru, vispirms janospiez <MTS TopStart> programmas ikona (1. att€ls).

MTS
L

TopStart
1. attéls

Atvertaja loga izvelieties <MTS Editor> (2. attéls).

H8 MTS TopStart / MTS CNC-System 2.0 - X
File Mode Filter Applications Administration Documentation Help

g ¥ g @

TopTurn TopMill TopCAM 2D TopCAM 3D TopTrain
CNC machine (Control @Machine): 7777
‘MTS 150 extended Mill @VTS M-VMC T40 K40 ~ |
Information NC Programs
Control: MTS 1SO extended Mill Simulator...
Machine: MTS M-VMC T40 SK40
Transmission. ..
Equipment:
= Milling Machine
* MesKYZ
o Magazine positions 40 NC Print...
("SK40") -
TopCAM 3D...
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2. attels

Tiks atverts galvenais <MTS Editor> logs (3. attéls).

[T —"—

Fie B NG Funcions Ves Opfons Widim bel
O[] Rl A b [ 5 F ol [ = uEEasa)
o b Fre [=I

 xvee

3. attels
Lai izveidotu jaunu programmu, noklikskiniet uz ikonas (jauns fails) - [ (4.attéls). Atvertaja
loga var atvert eksistéjosu programmu vai tikko izveidoto programmu. Noklikskiniet uz ikonas
& - un izvélieties failu.

Noklikskiniet uz ikonas & yn atlasiet failu - »Abdeckplattel.fnc®, kas atrodas lokala diska
MTS mape: C:\MTS\MTS CNC-System 8.0\NC Programs\MTS ISO extended Mill@MTS M-
VMC T40 SK40.

e fndon_Hep
oo st T B | Beskg N wER QA
B

A [ « NCPrograms » MTS 50 artended MIIBMTS MM T40SKSD » v O | Sesrch MTS 0 evtended Vil P

4. attels

Galvena loga apaksa (5. att€ls) ir redzama izvéléta programma (box [1]). Ritinot lejup logu,
atradisiet vietu, kur sakas apstrades programma.

Uzklikskinot uz bloka <N2 T8 M3 G97 S1400>, var redz&t, ka citi logi, kas saistiti ar kodu T8
M3 G97 S1400, klast aktivi. Lodzina [2] var mainit programmé&sanas funkcijas, koordinates vai
citus ieprieks ieprogrammeétus parametrus.

Lodzina [3] redzams attéls, kas palidz jums saprast, ko parada uz skices redzamie burti.
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[4] lodzina ir plasi aprakstiti izvéletie elementi. Izv€loties citu funkciju, varat redzet, ka
informacija mainas programmas lodzina [1].

il 175 Ector - MTS 150 mtended Ml - [Abdeckplatie fnc] - o x
B Fle o NCFunctions View Options Window Help
DEWS B o[ Mwlal 2 B2 B [oshmn nEElaqa

General addresses s
Addresses

Optional Addresses
HMXA X coardinate of the target pairt

I incremental coordinate value relative to the current toal pasition

pivotal it [19. X]
Ioivet w

A abschite warkpiecs coordinate
X absohte

Presetting: Current tool pesition in X
WNI¥A ¥ coordinate of the target point

D

TCL 1 incramental coordinate valus relativa to the currant toal pasition
WA sbschits workpiece cocrdnats

¥ absohite

Presetting: Current tool pesition in ¥

n &)
! TR TCR) L 222 2 coondinateof the target poit

v o i
v
—— (€1 MTS 2007 24 abschite warkpiecs coordinate

703 TC1: TT8340 KRGO4,00 KZ+086.180 - NZZ SL1L DB Ds10: Awdd AES
764 TC1: TT8340 KRGO3,008 KZ+AT7.180 - NZZ-SLE DBG D36 AwdD AEID
765 TC1: TT8220 KRG0S, 608 KZ+140.380 - NZ2-SL35 DB16 D316 AwdD
765 TC2: TT8220 KRG0S, 608 KZ+148.180 - ~NZ2-SL35 DB16 D316 AwdD
785 TC3: TT8220 KRGOS, 808 KZ+132,360 - NZ2-SL35 DB16 D316 AndD
+T86TCL: TTB230 KRGO, 250 KZ+164,880 -+ NZ2-SLT5 DBB.5 Ds58.5 Awlls
-T86TC2t-TTB230 KRGO, 250 KZ+162,310- -+ NZ2-SLT5 DBB.5 Ds8.5 Awlls
-T86TC3: TTB230 KRGO, 250 KZ+164.864 -+ NZ2-SLT5 DBB.5 Ds8.5 Awlls
+TB7-TCL: TTB250 KGOS, 860 KZ+160,180- - ~NZd-5L24-DB18-DsT
-TB8TCL:-TTB340-KROLS, 868 KZ+126,180- - ~NZ2-SL26 DB38 D325 Awdd AEY

ter
int - GS4: -KP-60-YP-45 ZP16-NTL

:-Setup- sheet  end
NL-GS4 5
N2-T8-M3-637-51480
N3-G34- F260
N4-GB-XT2-¥-28

Losco1g

5. attéls

Izveleto funkciju ir iespgjams mainit manuali, ierakstot to programma vai izmantojot aktivo
logu, kas lauj iestatit izveletas funkcijas pasreizgja rinda. Lai mainitu parametrus no aktiva loga,
noklikskiniet uz elementa, kuru vélaties mainit. Lai apstiprinatu, nospiediet <Apply>.
Paradisies modific&tais bloks (6. att€ls).

B TS Editor - MTS 150 extended Ml - [4bdeckplatte fnc] - 8 x
EP Fie Edt NCFunctions View Options Window Help & x
DEd|& L IEET T = A T T
Commands  Addresses Parameter
17 pane
60 Moveg i rapd Fraverze Yl
= GO - Moving in rapid Traverse

P70 -, coadinate: of the Larget peint Gaa T2 Function
D e e P G30/631 |20 The teol meves 3t the maximum possible speed to the target positon X, ¥, 2. The rapid
ZIZ\ZN - Z coudinate of the Lasgst point [GanGa1 | traverse movement ends with an exact stop at the programmed postion.
A olation asound wtaionab Jivotal ass i3, %) The 2pprosch of target postion is camiad out in the infeed coardinzte with th usuz! raoid
B - Rotaton ssound otatonal pivotsl asa i, Y] . traverse logic
£~ Rotation ssound otationsk-pivotalass i Z) — I NC block
B = DO i T i [} ! I GO [X/XI/xA] [Y/VI/YA] [Z/21/24] TA] (8] [€] (€] [F] [S] [M) (W) [7C)
YF - Toul dinection n Y at the target positn YA Yl [7R] [TL] [ 648/641/642 / G96/GO1 ]
(ZR - ool diaction in Z 4t the tasget posiion 68 [X/XI/XA) [Y/¥I/¥A] (2/ZL/2r) (A] (2) (C] (E) Gsa/ees F (s] (M) (M)

[7] [rel [7R] 1)

X 6o [x/x1/ua) [v/vifva] [2/21/2K) [A] [8) [c) (€] Ges/GeT [F] s (M) (W)
[7] [7e] [TR] [7L)
Xl G0 [X/XI/uA] [¥/VI/¥A] [Z/Z1/2K] [XR) [¥R) [ZR]
Addresses.
Optional Addresses
XA XpaUpa ¥ conrdinate of the target point
XA X1 incremantal coordinata valus relative to the curent taol pasition v
(C1MTS 2007 VA 3healra warknisra ranrdinars

TO7 TC1: - TTO256 KROS5 080 KZ+198,188 3
T8& TC1: - TTO346 KROL5.000 KZ+126,186 - NZ2 SL26 'DB30 D325 AwdD: AESD

; Zro register
i Zero-paint-G54: XP-68 YP-45 ZP16-NTL

3 Setup sheet end
N1-G54 WINDOW
N2.T8-H3 697 51480
N3-G34-F288
N4-GA-XT72-¥-28
Ns-22
NEG1-2-5N8

NT Y12

g X4T

N3 -¥-28

N1 Go Z2

NIL K2 Y167
N12-61-2-5

W13 ¥T5

N14 G& 72

N15 K75 Y167

N16 Gl Z-5

NIT Y161

L S5

6. attels

Lai izveidotu jaunu ciklu vai G kodu, noklikSkiniet uz sadalas <Commands> (7. attgls).
Atveértaja tabula ir daudzas funkcijas, kuras varat ievietot programma caur aktivo logu.
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il 175 it - TS
Bl e ss N

OFH & « » = @ esumM B BNl QQ
= i
)

YA Yl

GO - Moving in rapid Traverse

Function

The toal maves at the masimum to the target pasition X, ¥, Z. The rapid
traverse mavement ends with an exact stop at the programmed pasition,

The aparaach of target pustian is carried cut in the nfeed coordinate with the usual rapid
traverse logic,

WC block
50 DXACL/XA] [Y/VI/YA] [2/21/241 [A) [6] €] €] [F] [S] [W) (W) C7C)
YA “-.\ ¥l [TR] [TL] [ G48/G41/642 / G3O/G81 ]

- 56 [R/XI/XA] [¥/YI/YA] (Z/21/7A] [A) (8] (] (€] GB4/Gss F [s] (M) [¥]
T~ {7} [7¢) (78] [TL)

. Xl 68 [X/XI/XA] [¥/VI/¥A] [2/21/2ZA] [A) (6] [c] (€] G96/Go7 [F1 5 [M] [W]
X1 T 7] [7c) [TR] [TL]

66 [X/XI/XA] [Y/YI/YA] (Z/Z1/ZA] [XR] [VR] [ZR]
Addresses

Optional Addresses
XA Xppea W-coardinaba oF tha Earget poirk

XA

u relative poskion
€1 WS 2007 R T

Ta7 TC1:-TT0250-KRONS, 600 KZ+100,108 - NI+ SL24 DBLO DsT

TB& TC1: TTE348- KRO1S.BBG-KZ+126.108 - - NZ2 SL26 DB38 D25 AwdS AESO

;-Zero register
Zero puint G541 XP-G8 YP-45 ZP16 NT1

;-Setup-sheet end
N1 G54

N2 T8-M3-GIT 51460
M3 G94-F200

N4 GO K72 ¥-20

Lt SLC 15

7. attéls
Pieméram, sadala <Commands> atlasiet mapi “MTS ISO extended machining cycles,, (MTS
ISO paplaSinats apstrades cikls) un péc tam noklikSkiniet uz “G 81 - Drilling cycle” (G 81 -
Urbsanas cikls). Atvertaja loga redzams, ka ieprieks€ja funkcija ir mainita.

Loga centra redzams cikla shematisks skats un labaja pusé - cikla adresu skaidrojums.

Izveloties nepieciesamo funkciju, noklikskiniet uz <Apply> (lietot), un programma tiks
ieklautas jaunas komandu funkcijas (8. attéls).

Commends AdresseSasatst
G17: XY plane

-Gl ZI G81 - Drilling cyde

?] ' ne block

4 681 ZI/ZA v [W] [F] [5] [M] [H]
4 Addresses

6#'

Yj

ZUZA Depth of bars hole in the infeed axis coordinate

21 must be negative
21 inemental from material surface
ZA Absahite depth in workpiece coordinates
¥ Distance dearance plane to material surface
Optional Addresses
T W Absolute height of retraction plane
- U \ 2 Absouta height of the retraction plans in workpiaca caordinatas
Presstting: Retraction piane is equal to the clearance plane:

F  Feedrate

'e leedrate will be programmed in ‘milimeters per minute’ (mm/mn) or i
millmaters per revalution’.

The switching betwsen the two units is camed out with G84 of G95.

(G MTS 2007

8. attels

Lai saglabatu darbu, nospiediet ikonu <Sag1aba'1t>E un izslédziet programmu.
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4.3. Apstrades programmas sagatavosSana

Zimgjums apstrades programmas izveidei paradits 1. att€la. Sagataves izméri (mm): Lx B x H
=120 x 45 x 45.

+0.10
@10 29’00
E—
1 [Tw |
U U 1 [=]
o o
5] !
e #10 | 3
2 Q“ \p/l
|
1 0
(0]
(=]
({e]
1
+0,10 !
#2570 /00
80
Mox4
gl -—-—--- g —-—-—- +1
Y ™
LV L)
28
40
/ Ra6,3 Dimensions and geometric
deviations by DIN 1SO 2768 mk
adionsl momaton Wateral Schak
= @ ‘ ‘ AISi1Mghin | M1t
Direcior Type of document Document sisius
Detail drawing |
CumparrByCT Frepared the document TRie MTS0.0.2
Checked by Date Sheet
Ad |2[J'.?—_12-f3 | 272
L.attéls.

Apstrades programma tiks sagatavota sagataves krasainajai virsmai (2.attels). 3. att€la redzams
sagataves modelis.
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2.attéls.

3.attels.

Pirms ieprogrammeéSanas jums ir jasagatavo apstrades plans, janorada sagataves iespiléSanas
veids un griezgjinstrumenti, ka aprakstits “MTS Software Manual” Task No. 2.

Lai izveidotu jaunu apstrades programmu, atveriet MTS programmatiiru un atlasiet “MTS ISO

Extended Mill @ MTS M-VMC T40 SK40” cnc darbagaldu. P&c tam noklikskiniet uz <NC
Editor> un izveidojiet jaunu failu (4. attels).

T —
Ay T

e

O@ (&L ®mv c[Anw| p i[5 a8 uEs nEEee o
Comnards st [

G e

4.attels.
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Ekrana ievietojiet atlasitos apstrades instrumentus, kurus vélaties izmantot apstrades laika. ST
informacija ir paredzéta lictotajam, lai labak izprastu, kads riks ir paredzéts konkrétai

operacijai. Sis komandas ir komentari un tas ir atzimétas ar zimi “; “; tas nozimg, ka o0
informaciju procesors nenolasis.
Piem@ram (5. attéls):

N5; T1 D =50 CR =0 - ZMIN = -1 — face mill (virsmas fréze)

N10; T3D =4,2 CR =0 TAPER =118d - ZMIN = -37 — drill (urbis)

N15; T4 D =8 CR =0 - ZMIN = -37 — end mill (gala fréze)

N20; T5 M5 CR =0 TAPER = 118deg - ZMIN = -41 - vitnosanas Cikls

ip
TR0 aEs mEEae

5.attels.

P&c tam ievietojiet Saja loga papildu komandas, kas apraksta visas programmas vispargjos
iestatfjumus. Lai veiktu S§is darbibas, noklikskiniet uz sadalas <Commands>, un atlasiet
nepieciesamo kodu. Péc tam noklikikiniet uz <Apply> (Piemérot) ST procediira jums javeic
katru reizi, kad programma ir ievietots jauns kods.

Piem@ram:
N25 G54; Regulgjami absolatie nulles punkti
N30 G94 F2000 G97 S3000; Padeves atrums milimetros (mm) miniite

N35 G14 ; Tuvosanas konfigurétam instrumenta mainas punktam.
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Noklikskiniet uz sadalas <Commands> (6. attéls), izvélieties kodu G54 un nospiediet <Apply>
(Lietot) (7. attels). Programma automatiski ievietos izvéléto kodu programma.

[l MTS Editor - MTS 15O extended Mill - [MTS NCT] - o
) Fle tat NCFutom View Options Window Help Sax
D@  “@ -« [Ana )z B inlR<mumn naQan
Conmancs  adiresse pasneter
G147 e %
[ 28 B cormarcsaccarng 150 6983 / 04 66023 ~
e 654/655/656/657 - Adjustable absolute zero points
Decten
e commands G54 to G57, an adjustable workpiece zero point with coordin:

stes X,
1 21 st oot e macie £arS Pt A bl of fo G cor pomes 054 -
G57 are defined and stored in the CNC contr

Thi zero shetcan be descrbed as adiustable 2ero pon. The s values of the adiustatie

registers of the
contral,
By programming an adjustable 2ero offset, the incremental shifts and rotations of the

o Eongnata system pragrammed whh G55 and G335 wel 35 the meronng G86

3nd scaing G67 are cancelled.
NC block

G54/G55/656/GST
Addresses

654/G53/G36/G87 Zero point
Programming notices
Without selecting a zero point, the CNC control moves in the machine caordiate e

a zera pairt, 3
workpeece.
To simoy programming of complex o repetue contours, U t 4 dfferent adstatie
The assenm point register for X, vmuzuuum.gmummmmup
ot and tokeaver o et posons (1 case o . ¥ correed b o Sool radus)
m Ythe  cortesponding seto-pontreqiters. e workiece zera ponts are ccered
e
3hd then are svatable for the programmng. .
v (C) TS 2007 P each zero point are always absolute and shways related to the
u3 M8 E 2
e VA34 ZA-6. .
LosCes
Bl 7S Etor - MTS 150 etended MA - (MTS NG - o x
B e Edt NCFunctions View Options Window Help -ax

D@ ‘ LRjo - [Mnw bz Riu Eetmmin nusaaas

Conmands A essms P amete:
e
G54/655/G56/657 - Adwstable absokte zero points
G54/6G55/G56/G57 - Adjustable absolute zero points.

@ G53 @ G54 | Fomctien

e sebad ot o tha' machne zefo pant. A totsl o four diferent zer0 orta G4 -
G57 ara defined and stored in the CNC coneraller.

n-;xnmmnmuun.e,muumwmmmnmamam,:?k

control.
8y programming an adjustable zero offsat. the incremental shifts and rotatic
workpeece coordinatn ystam programmad wth 38 and 639 35 wel 2 the irering 666
3nd scaling G67 are cancell
NC block
§54/G55/656/657
Addresses.
634/655/G56/G57  Zera pont

Programming notices.
Without selecting 3 zero pont, the CNC control moves in the machine coordinate system.
With the seiection of 3 2ero point, 3 workpiece coordinate system i defined relative to 3
workprece.

To simoley programmng of complex o repetkive contours, p to 4 dfferent adjustable
{workuece) 2ero oitets (654, 633, G54 3nd 657) can be d4tned.

The assignment of the zera ponk register for X, ¥ and Z is reaized e.0. in plane G17 in sek w
by d of the toot X v

e
S thans re avadable forthe programmg.
(C)MTS2007 | the coordinate datafor each zero pomt are ahways absclute and always relsted to the

5 654
30 G94.F2008 69T 53000
14

T1403 £2865 $1916

nee
NES

T2-F153-519099- W3

7.attéls.
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P&c katras jaunas funkcijas ievadiSanas ir nepiecieSams noklikskinat uz teksta un parvietot

kursoru uz jaunu rindu. To var izdarit, nospiezot taustinu <Enter>. P&c tam automatiski
paradisies jauns bloka numurs (N30) (8. attéls).

il 7S£ TS 150 e M - TS W] - 8 x
D Fe Ede NCHunctons Vew Optios Window Help e
DEd S -1 M w| PR (E SR AN M QA]

Py e —

[=]
G2 pane =

(5

MG T

His

nae

H25.654

H3e

N35 614

H46

ngo E >
NG5 T3 Me3 Fl432 511937

nag
W85 T2-F153- 519093 -H3

8.attels.

Jaunu kodu var rakstit ar roku vai izvéléties no funkciju tabulas. Sada gadfjuma noklikskiniet
uz sadalas <Commands>, lai komandu tabula atrastu funkciju G94, atzimégjiet to un divas reizes
noklikSkiniet ar datora peli. Tiks atverts jauns logs (9. att€ls.).

S T

Function

N block
095 F [E] (5] ] M (T [7¢C] (TR [TL) [ 69 / 6907691 ]
] (M) (7] [7€] [7R] [T]

TC()

R b TC R)

() MTS 2007 -

nas

N45 T1 M3 F2865 S1218
Nee- -
NEST3-MB3 F1432 $11937

Neg:
N85 T2-F153- 519693 H3

[P

9.attéls.
Tada pasa veida, ievietojiet programma adresi G94 F2000 G97 S3000 un kodu G14 (10. - 11.
attéls), noklikSkinot uz sadalas <Commands>, uz tabulas iezimgjiet vajadzigo kodu,
noklikskiniet uz <Apply> un beidzot nospiediet taustinu <Enter> .
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G94 - Feed rate in milimeters (mm) per minute

Function
iih the command G34, the
NC block

God F [E) [S] [M] [N) (7] (7€) (TR] [TL] [ &9 / G9e/G91 ]
God F [E] 096/697 5 [M] [M] [T [TC] (TR [TL]

the unit millmets minute

Adaresses
¢ Fasdrata in mm/min
Optional Addresses

e Second feadrata in mmjmin

elements a5 chamfers and raundings between
Presacting: Currant second fesdrats.

s Spindie speedioutting speed
The spindle speed is programmed with G97 in revolutions per minués (ram) or
the cutting speed is programmed with 698 in (m/mn).

The conversian of the cutting speed into the rotational speed uses the tacl
diametar of tha correcion vakia when miling and tha current X position of the

T fasctata £ il ot changed to £ (generaly radiced) an the wansin

The vakie of d urti

Fresecming: Currant sandle spesd/cutting speed
" Asditional functions

0 Afer sn NC block wkh the ddress MO, the program id $10pped £.4. 10 v
measure the warkoece or to chanae the tool i

W5, 71 D-58 CR=E
18 #
(T

28

N25 - G54

N38- 634 F2000 697 53000
N35 614

WES-TL MO F2885 51910
HES-T3-MA3 F1432 $11937

8O- ;- Drilling  Drillc
Nes- T2 F153-519099 W3

10.attels.

VTS st - TS 50 stened Wl - [T 1Y)
ED Fie Gde NCFucions View Opions Window Hep
DEW @ OER LCECIE IR O

value ristes pesmbin
el chirup: o thes Vo acks v
T - incscmental chango of he ol length vakic

(et

614 - Approach of the configured tool change point

Function

jth the command G14 the toa chang paink of tha machine ool can ba appraached in ragid
traverse with the toal reference pain.

NE black
G614 (W) [M] [ GO / Gas/eo1 ]
G14 [W) [W] 694/6a5 F [S] [E] [M] [M] (7] [T¢] [TR] [TL]
Gla [W] [M] 696/0a7 [F] S [E] [M] [W] [T] [TC] [TRI [TL]
Addresses.

Optional Addresses
Ll Addtional functians

0 Aftier an NC block with the 3ddress MO, the progeam is stopped £.0. £
me s jorkprece or to changs the toal manually

1 Aftar an NC block with the address M1, the program is stopped 8.9, ta
measure the workprece ar fo change the tool manualy. In cortras to MO
the fundtion must be enabled wa the GU

3 Spndie on - rotationsl drection; nght (cockmise)

4 Spindds an - ratationsi drsction: let (courtardiockwisa)

5 Switch off spindie

s

Change tool, il this s required by the swivel am ool changss macra af the
tool magazine (oational H-cade).

Switch on the 2nd cookant pump.
Switch on the 1st coalant pumg

[
nie

15

26 ¢

25 G54

36 G34-F2086- 69T 53086
35 Gl4

N45. T1 W83 F2865 51918
NE@ [ Foctang z
NES T3 MO3: F1432 511937

N85 T2 F153 51999 M3

Locs

11.attels.

4.4. Programmesana

Plaknes frezesana

Frézesanai izmantojiet frézi ar diametru @ 50 mm (T1). Sagataves platums B = 45 mm, tapéc

ir divi veidi, ka to griezt:
- Arvienu gajienu 2 mm dziluma;
- Ardiviem gajieniem

Lai ietaupitu apstrades laiku, tiek izv€l€ta viena gajiena fréz€Sana ar apstrades trajektoriju ka

paradits 1.attéla,
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1.attels.

No tehnologiska viedokla ir lietderigi atdalit apstrades operacijas. Péc apstrades plana pirma
darbiba ir plaknes frézésana, tapéc programmas bloka ir jaievieto teikums “Facel”: <N40;
Facel> (2. attéls).

s e

e,
PriE R mE s e
[

WS- T

W18

HLS

26

W25 G54

W39 G94-F2009 63T 53900
S,

g i
W45 TL MB3 F1865 $1918
W6S : -7
W65 T3-MA3-F1432 11937

nee
WES T2 F153 519999 M3

2.attéls.

Tad jaievieto programmas tehnologiskie parametri un operacijas grieSanas rezimi. Gala fréze,
kas noradita ka Nr.1, tapéc programma jums nepiecieSams ievietot adresi T1; varpstas grieSanas
atrums (adrese S) 2865 apgr./min un varpstas griesanas pulkstenraditaja virziena kods M3.
Visas §is ievades var rakstit manuali, vai noklikskinot uz <Commands> izvéles tabulas
,»General addresses® (Vispargjas adreses) (3. Attels): <N45 T1 M03 S1910>

P&c ievietoSanas noklikSkiniet uz <Apply>.
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TC)

“lr TCR)

(e wTs 2007

3.attels.

Lai saktu programmét iedobuma frézésanu, izvélieties un atzimgjiet “G72 Rectangular pocket
milling cycle” (“G72 taisnstira iedobuma frézésanas cikls”) un ievietojiet visus §1 cikla

parametrus (4. attels): <N50 G72 ZA-2 LP80 BP40 D50 V1 W9 AL0.5 DB80 O1 M3 M8 E1432
F2865 S1910 H2>

P N G72 - Rectangular pocket miling cyde
"

F

i 8P
| RN
A HiHa M|

BP

= =
N

4.attels.
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Loga <Commands> izvélieties instrumenta atvirzes komandu “G79 Cycle call on point”, un
ievietojiet punktu koordinates X =40, Y = 20 un instrumenta iegrieSanos Z-1, un noklikskiniet
uz <Apply> (Piemérot) (4. att€ls). NoklikSkiniet uz tastatiras pogas <OK>, un kontiiras
apstrades programmesana tiks pabeigta (5. attéls).

nea
NGS T3 W83 F1432 511837

HBa 3
NBS T2 F153- 510695 N3

5.attels.

ledobuma frézesana
ledobuma frézésanai izmantojiet gala frézi (T4) ar instrumenta diametru 8 mm (6. attéls).

6.attels.

Visas programmé&Sanas darbibas ir tadas pasas ka plaknes frézésanai, tomér ir jaizvélas jauns
apstrades cikls iedobuma frézésanai. Izmantojiet apstrades ciklu “G72 Pocket milling” (G72

— =

iedobuma frézésana), iestatiet grieSanas parametrus, ka paradits tabula:

<N70 G72 ZA-7 LP40 BP40 D8 V1 W9 AK0.8 AL0.8 DB80 O1 M3 M8 E716 F1432 S11937
H2 BS3>

Noklikskiniet <Apply> (7. attgls).
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= o
MiTR UE A EES BN QQ
7 672 - Rectangular pocket milling cyde
s
e -
oot o eyt e o s
8P NCblock
RN ©72 Z1/ZA AP 00 O v (AN] DW] CAK] (AL] (6] (087 (W] [ AR / 0w ] (0]
) HiH4 Yy T o (e 1011 157 00 00
I =T Addresses.
E 3 R —
B v e
r —_ 20 vkt e et s
P,
Lt st 0 10 gty b
BP - Width ef pocket
VS s gy 2
o Hmmbdon
H2 ' o e o st
[ p—
™ Comerrais
Comt 2 b ez sk
— v — g
G 0
[ —

e
W45 T1 W93 51910

neo.

W65 T3 WE3 F1432 511937
oo

a5 T2 F153 519099 K3

N166. Go
nps

7.attels.

Atlasiet ciklu “ G79 Cycle call on a point (Cartesian coordinates)” (G79 Cikla izsaukSana uz

punktu (Dekarta koordinates)), lai iestatitu sakuma punktu (8. attéls): <N75 G79 ZA-1.5 XA25
YA20>

NoklikSkiniet <Apply>.

[}
B
DFd & e ) » PuisasuEs nusaq
g ,,
e
= =
e 679 - Cyde call o o ot {Coresian coordimates)
e n T —
e e - e
oL E—rooms - [ ———
ey s
e i
oo
-
oo
[

[

W Facel
HeS 11 W03 S1910

oM [ Pocke

NES 13 HO3 FL432 S11937

nea e
NES T2 F153 513838 -3

P

Lnon

8.attels.
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Caurumu urbSana

Nakama apstrades darbiba ir caurumu urbsana. Ar spiralurbi (T3), kura diametrs ir 4,2 mm, tiks
izgriezti atzim&tie caurumi (9. attéls).

9.attels.
UrbSana 1.

Izmantojiet Sai darbibai dzilurbumu urbSanas ciklu “G83 — Deep-hole drilling” (G83 — dzilu
caurumu urbsana) (10. att€ls). Noklikskiniet uz sadalas < Commands >, atzimgjiet ciklu un
lestatiet cikla parametrus: <N90 G83 ZA-23.471 DO V1 W9 F153 S19099 M3 M8>

NoklikSkiniet <Apply>.

683 - Deep-hole drilling/Pecking with chip breaking and chip removal
WE block

€43 71/2A B v [W] [VB] [OR] [OW] [u] [O] [DA] [E] [FRY [F] [S] () [M)
Addresses

2yzA Depth of bore hole in the infeed axis co ordinate
21 must b negative.

21 incremental from material surface
23 Absolus depth in werkpiscs coordinates
Depth of infeed
Distancs clearanca plana to material surfac
Optional Addrasses
w Absohute height o ratraction plane
afthe oed

Presstting: Astraction plane i equa to the clearance plane
¥e  [1] Clearance di from tha bors ground

Clearance distance from the bore ground - sppraach in rapid traverse of rapid
traverse reduced with FR.

 —— (CIMTS 2007

o ; :
HES- T3 F153 513695 H3 I
583 - Desp-hole drilling/Pecking with chip bresking and chip removal|
W1G5 GO 285
Hes

W126 GO ZAS
WS

W148 GO ZAS
HLss Ping 4

W168 G8 - ZA9
H165 614

10.atteéls.

Izvélieties ,,G79 Cycle call on a point (Cartesian coordinates)” (G79 cikla izsaukSana uz punktu
(Dekarta koordinates)), un iestatiet XA = 11, YA =34 un ZA = -6.2 (11. attels): <N95 G79
XAll YA34 ZA-6.2>

Noklikskiniet uz <Apply> (Lietot).
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>
¥
g

YA

Eiropas Savienibas programma

Yl

XA—=|

43€ HANGE

679 - Cycle call on a point (Cartesian coordinates)
WC block

GT8 DRXI/XA] DYVI/NA] CRIZLIZAL (ARD (W
Addresses.

zayza

wew- -

HE5 T3-MO3 Fl432 511937
new-

M85 T3-F153 519900 N3
106 GO ZAD

H1os

1261 GO ZAD
NI2S

NL46 GO ZAD
HL4S

11.attéls.

Lai ietaupitu operaciju izpildes laiku, ir nepiecieSams ieprogrammét urbja atvirzi no cauruma
uz drosibas attalumu, izmantojot atro komandu “GO Moving as rapid Traverse” (atrs
parvietojums). lestatiet Z koordinatu mérka punktu Z = 9, un noklikskiniet uz <Apply> (12.

attels).

m HEEaac
o

——]

YA

YA

Yl

Xl

XA

XA

(€)MTs 2007

G0 - Maving in rapid Tr,

neo
HES T3-Mel:F1432-511537

HER
NBS T3 F153 £19899 N3

12.attéls.

Visiem citiem caurumiem programmeé&Sanas darbibas ir vienadas, tikai jamaina vajadzigos
caurumus noteicosas koordinates. P&c ievietoSanas mums ir:

N105 ; Drilling 2 (urbsana 2)

N110 G83 ZA-23.471 DO V1 W9 F153 S19099 M3 M8

N115 G79 XAll YA6 ZA-6.2

N120 GO ZA9
N125 ; Drilling 3 (urbSana 3)

N130 G83 ZA-23.471 DO V1 W9 F153 S19099 M3 M8

N135 G79 XA39 YAG6 ZA-6.2

N140 GO ZA9
N145 ; Drilling 4 (urbSana 4)

N150 G83 ZA-23.471 DO V1 W9 F153 S19099 M3 M8
N155 G79 XA39 YA34 ZA-6.2

N160 GO ZA9
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Programma ,,MTS Editor*

MTS Editor programmatira ir izstradata, lai izveidotu, parbauditu, modificEtu un skatitu
programmu. Tas var but arT lielisks macibu Iidzeklis, jo noklikskinot uz konkréta koda
fragmenta, var redz&t, ko nozimé kods un ka to var maint.

Lai saktu izmantot MTS Editor programmatiiru, pirmkart, jums ir jauzsak MTS TopStart
programmatiira.

MTS
L

TopStart

Sakot programmatiiru, tiks paradits logs, kura jaizvélas MTS Editor.

n MTS Top5tart / MTS CNC-System 8.0 - X
File Maode Filter Applications  Administration Documentation  Help

g ¥ G @ U7

TopTurn TopMill TopCAM 2D TopCAM 3D TopTrain
CNC machine (Control@Machine): 7777
SINUMERIK 8400M AC@HEDELIUS RS 85K-5AX V

Information  NC Programs

Control: SINUMERIK 840DM AC Simulator. ..
Machine: HEDELIUS RS 85K-5AX
NC Edit...
Equipment: Postprocessar...

« Milling Machine

e MesXYZAC Transmission...
« Multiple machine tables
« Magazine positions 30

("SK40™)

MC Print...

TopCAM 3D...

P&c tam atveras MTS Editor galvenais logs.
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s e - sousmia s ac
Flo G NCRncion View Optiom Windew el

D@W|® 5 mB[w o Aaa] 5T o8 RS BEs aaa
[ — o

Lai izveidotu jaunu programmu, noklikskiniet uz jauna faila ikonas - (3. Pac tam programmas
apaksdala tiek atverts logs, kura var izveidot apstrades programmu. Ja vélaties atvert jau
izveidoto G kodu, jums ir janoklikskina uz atvérSanas ikonas - & Pec tam atlasiet failu no
paraugiem vai jusu izveidota faila.

Noklikskiniet uz atvérSanas ikonas un izvélieties failu - Bohrung_schraeg_G17_emco.mpf, kas
atrodas MTS mapé ar adresi - C:\MTS MTS CNC-System 8,0 NC programs\SINUMERIK
840DM sl 828D AC EMCO @ EMCO concept MILL 260-AC Walter TANI 100.

File Edit NCFunctions View Optons Window Help
DSWE|& L R ~[Muwrref|usEmEs2s@aal
Commands_Ad3resses Parameter - -

Organize = New folder

= ThapC

] =

@ Network

File name: | Bohrung_schvaeg.G17_emco.mpt

Galvena loga apaksa redzgsiet izvéletas programmas lauku (1). Ritinot logu lejup, varat atrast
vietu, kur sakas galvena apstrades programma.

NoklikSkinot uz N2 G90, jis redzesiet, ka bus aktivizéti citi logi. 2. loga var mainit agrak
ieprogrammétas funkcijas, koordinates vai citus parametrus. Tresaja loga var redz&t attélus, kas
palidz jums saprast, ko nozimé skic€ att€lotie burti. 4. ailé (Box 4) ir paradits izveletas funkcijas
plaSs apraksts. Izveloties citu funkciju - jis varat redz&t, ka programmas lauka mainas
informacija.
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690 - Absolute programming
698 [6] () [¥] (2]

Addrasses

Go/G1 50/G1
0 Rapid traverse
1 Feedrate

¥ Coornateini

v Coprgnate in ¥

z Cosranate in 2

=3

[ Zero register
{  Zero point G54t XP-45 ¥P-3B ZP35 X264.5 V120 2239.6 NT1

i
{ Setup sheet end
$SPATHE/_N

S_DIR/_N_1_WPD

i 111 Programm mit Kalibrierung X389.5 Y150 2180 erzeugt |11
N1 G71 638 G40 DIAWOF
90

N3 (WINDOW L5888 Zeitraffer
N4 GO AR 80

NS ATRANS X6 Y& 70

NE ARGT RPL=0

NT G54

Lot

Lai mainitu izvéleto funkciju, varat to manuali rakstit programma vai izmantot aktivo logu, kas
lauj rakstit tikai noteiktas funkcijas $aja rinda. Lai mainitu parametrus, izmantojot aktivo logu,
noklikskiniet uz atraSanas vietas, kuru vélaties mainit. Lai apstiprinatu, nospiediet ,,Apply”.
Tad paradas modificetais lauks.

B 1475 Editor - SINUMERIK B40OM AC - [Bohrung stheseg G17_emeo.mpf] - 8 X
B Fie Bt NCPunchions View Options Mindow Welp
Ded & e Bonl i bLr [T R ul BN B e (Qac
Commands Addesses Parameter v

ATRANS - Zero shill .

X - Shift 20
¥ shin — ATRANS - Zero shift incr.
B-Col ] ATRANS D] 1] (2)
Addresses
X Shift
¥ shit
z shift

Copyright (€ MTS GmbH Berin 2018

H5 ATRANS X@ Y& 20

HE AROT RPL=8

N7 G54

HE T1

N3 M6

W18 D1

N11 ATRANS X20 ¥30

N12 G8 Al5 B-98

H13 ATRANS X25 ¥-18,534 71,985
M4 AROT RPL=-90

M5 G34 F380 52260 M3

H1E GO XB Y124.5

H1T 6B V8

H1B CYCLEB2(49,8,5,,5,0,8,1,11)
H13 GB AB B8

Losc

Ja vélaties izveidot jaunu ciklu vai G kodu, klikskiniet sadala "Komandas" (Commands).
Atvertaja tabula jus varat redzet daudzas funkcijas, kuras varat ievietot programma caur aktivo
logu. Pieméram, sadala (Commands) izvélieties mapi UrbsSanas cikli un p&c tam klikskiniet uz
CYCLES81 — Urbsana (CYCLES81 — Drilling).
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BB TS eltor - SINUMERS. BAOCM AC - [Bohrung_s<hiaeg_G17_emco.mp) - 0 x
I Fee Egt NCFundion: View Optins Window Help
DSW|& IR L T EEEIREE
Cormanc: | adressesrarsmeter [
=L
+ %-Program begn
+ % Subpregrambegn . .
Pt i ATRANS - Zero shift incr.
&t v aTRans [x] [v] [2)
+ G2 Crada mapomn O z ddresses
R —— z
X shift
rahscomgersaton of
oottt ¥ shit
42 - st raduscompensatn rght z shit
o G55 -Dise ero st

o GHE87 - Actunte odusteble s it
* G0 abschae programmng

o G -Pesdrate nmmfer
# G110 +Polfram current tvol pustion
* Gt -Polfrom werkpart datum

* G1L2-Polfrom st vl pol

* L-Subprogram el

* X, Coordnates, sechvkgen dat

* CYCLERA - Tagging without foating tap hoder
* CYCLEBS -Boring 1

o CYoET oy 3
* Croiess -somg
* CroEs g s
* CYCLERS0 - Tk with Rastig tac hades
e modl call

{23 Mling cycies
* CYCLETE - Multpass Miing

* CICLETZ -Contmur Miing
& CYCLET - Craader shid

N5 ATRANS X8 Y Z8
N6 AROT RPL=B

N7 G54

N8 T1

N3 ME

W18 D1

N1l ATRANS X26 ¥38 |
N1Z 6O A1S B-90

HL3 ATRANS X25 ¥-19.534 Z1.905
H14 AROT RPL=-98

N1S 694 F300 52208 M3

N1G 6O X8 Y124.5

17 68 e

N1& CYCLEB2(48,8,5,,5,8,0,1,11)
N19 GB AB BO

Ka redzat, ieprieks€jas funkcijas ir mainijusas. Skatiet ari vizualo informaciju ar
paskaidrojumiem. P&c vajadzigas funkcijas izvéles klikskiniet Apply, un programma tiek
ieklauta jauna funkcija.
|Cnmmands Addresses/Parameter ;I
CYCLE®S1 - Drilling
RTP - Retraction plane

RFP - Reference plane [alsolute] CYCLES]1 - Drilling
5DI5 - Clearance distance

SINUMERIK 840DM AC

Drilling cycles

[MCALL] CYCLE81 ( RTP , RFP ,
SDIS , DP , DFR )

DP - Depth [absolute]
DFR - Depth [incremental]
MCALL - Single step Addresses

RTP Retraction plane

z . RFP Reference plane (alsolute)
@ SDIS Clearance distance
RTP Distance from reference plane
DP Depth (absolute)
=0 4, §
9 I } 1 RFP+SDISX DPR Depth (incremental)
RFP Depth refer to reference plane,
enter without sign
MCALL Single step
MCALL seperat in a NC-block
4 pp = DPR switchs off the modal mode

Copyright @ MTS GmbH Berlin 2018

Lai saglabatu darbu, nospiediet saglabasanas ikonu - H un izsledziet programmu.

Jaunas apstrades programmas sagatavoSana

Pirmkart, iegtistiet detalas rasgjumu.
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+0,10 B-B

@10 _p'0o @10 +0,10

_1,:!‘525 B 0109

— 1>
17,6

20 +0,05
70 _g'05

35
29
L
1
J__ 1
]
War®
&
I
Ra 3.2 _@__
/“I\

115

35 M12

N
-
.
__f%
20

4xM6

@11

/ Ra 63 Dimensions and geometric
deviations by DIN 1S5S0 2768 mK

Additionsl information MMsterial
EH @ \ISi1MgMn M1
Director Type ofdowmmf Document sislus
Detail drawing
C Prepared the document Tiie
”"’”g o7 e MTS 0.0.1
Checked by Date Shest
A4 | 2018-09-28 1

Programma tiks sagatavota iezimé&tas virsmas apstradei.
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Sagataves platums, augstums un garums ir attiecigi 45x45x120.

Lai varétu apstradat izveleéto vienibu, vispirms ir jasastada sagataves apstrades plans, un
janosaka, kuras virsmas un kada seciba tiks apstradatas. Vispirms jums ir jaiedomajas, ka
izskatisies $1S detalas projekcijas un kermena modelis. Zemak redzamaja attéla ir paradits, ka
viena detalas sana ir atstata uzlaide 5 mm, kas vélak apstradé tiks nonemta.

4

Pirms programmeéSanas jaizve€las detalas iespiléSanas veids, un jaizplano apstradé lietojamie
riki. Ir loti svarigi izveéléties optimalu apstradi.

Lai izveidotu jaunu apstrades programmu, atveriet MTS editor programmatiiru, un izveidojiet
jaunu failu.
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Darba ekrana ir jaievieto apstrades laika izmantojamie instrumenti. ST informacija ir paredzéta
programmas lietotajam, lai uzzinatu, kur§ instruments ir paredzets konkrétai operacijai. Sis
komandas procesors nelasa, jo tie ir ka komentari. Komentars ir atziméts ar “;”.

N1 ; T1 D=50 CR=0 - ZMIN=-1 - face mill (plaknes fréze)

N2 ; T3 D=10 CR=0 TAPER=118deg - ZMIN=-37 — drill (urbis)
N3 ; T4 D=8 CR=0 - ZMIN=-37 - flat end mill (plakana gala fréze)
N4 ; T5 D=15 CR=0 TAPER=118deg - ZMIN=-41 — drill (urbis)
N5 ; T7 D=25 CR=0 TAPER=118deg - ZMIN=-45 —drill (urbis)
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w MTS Editor - SINUMERIK 808DM - [MTS_NC2] - [m] X
B9 File Edit NCFunctions View Options Window Help - & x
0@ H & [ o | ¢4 EENEE R EEEEIEE

Commands Addresses/Parameter j

Apply

L: §C: 5

Péc tam tiek pievienotas papildu komandas, kas apraksta kopgjos visas programmas
iestattjumus. Lai to paveiktu, klikSkiniet uz <Commands>, un izvelieties vajadzigo kodu. P&c
tam klikskiniet <Applay>. Sada procediira ir nepiecieSama vienmér, lai programma ievietotu
jaunu kodu. Piemé&ram:

N15 G90 G94 ; kadra numurs, absoliitas koordinates un padeve miniitg;
N16 G71 ; kadra numurs, metriska sisteéma;
N17 G17 ; kadra numurs, XY plakne.

Programmgsanai tiek noteikta absolita koordinatu sistéma. To var rakstit ar roku, vai izvéléties
no funkciju saraksta. NoklikSkinot uz ikonu Commands (Komandas), jiis varat atrast saraksta
funkciju G90. Tad veiciet dubultklikSki uz §1s funkcijas, un péc tam tiek atverts logs.
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[l MTS Editor - SINUMERIK 808DM - [MTS_NC2]

[ File Edit NCFunctions View Options Window Help

43€ HANGE

-8 x

D& H(&| 5% B o o del ol bl b

PR 2 l@aa

Commands | Addresses/Parameter -

a DIN IS0 ~
% -Program begin
+ % - Subprogram begin
® CT-Cirde tangential
- GO -Rapid raverse
+ G1-Linear interpolation
+ G2 - Circular interpolation CW
* G3 - Circular interpolation CCW
- Gé4-Dnel tme
¢ G40 - Cutter radiuscompensation off
* G41-Cutter radiuscompensation left
 G42 - Cutter raduscompensation right ¥
53 - Disable zero shifts

G90 - Absolute programming
690 [G] [x] [¥] [Z]
Addresses
GO0/G1 GO/G1

0 Rapid traverse

1 Feedrate

 G94-Feed rate in mm/imin
@ G95 -Feed rate inmmfrev
+ G110 - Pol from current tool position
* G111 - Pol from workpart datum
G112 -Pol from last valid pol
-~ L-Subprogram call

® X, ,... Coordinates, technological data
/23 Driling cydles

X Coordinate in X
v Coordinate in ¥
z Coordinate in Z

® CYciEs1-Driing
++® CYCLEB? - Driling with dwell
& CYCLES3 -Pecking
# CYCLES4-Tapping without floating tap holder
® CYCLESS -Bering 1
~+® CYCLEST -Boring 3
& CYCLESS -Boring 4
+ CYCLESS -Boring 5
® CYCLEB40 - Tapping with floating tap holder
~+® MCALL - Disable modal call
423 Miling cydes
¢ CYCLE7! -Multipass Miing
* CYCLEZ2 - Cantour Miling ©

CR=0 - ZNIN=-1 - face mi
CR=0 TAPER=118deg - ZMIN:
- ZMIN=-37 -
8 TAPER=118deg - ZMIN:
CR=0 TAPER=118deg - ZMIN:

flat end m7

i1

Klikskiniet "Apply" (pielietot), un tad G90 funkcija automatiski ievietojas

programma.

ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2] - [m] X
[N File Edit NCFunctions View Options Window Help -la x
FrECIE LR T IEGE A ERIEEEIEEEE
Commands  Addresses/Parameter L‘
690 - Absolute programming
GO/G1 - GO/G1 |
% - Coordinate in % G90 - Absolute programming
G99 [6] [X1 [v] [Z]
Z - Coordinate in Z
Addresses

GO0/G1  GO/G1

0 Rapid traverse

v 1 Feedrate
X Coordinate in X
¥ Coordinate in ¥
z Coordinate in Z

Y

[ we]

N1 ; 71 D=56 CR=6 - ZWIN=-1 - face mill

N2 ; T3 D=16 CR=6 TAPER=113deg - ZNIN=-37 -

N3 ; T4 D=8 CR=0 - ZMIN=-37 - flat end mill

N4 ; T5 D=15 CR=6 TAPER=118deg - ZNIN=-41 - i
N5 _; 77 D=25 CR=0 TAPER=118deg - ZNIN=-45 - drill
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43€ HANGE

P&c katras funkcijas ievietoSanas ir nepiecieSams noklikskinat uz teksta, un parvietot kursoru
uz jaunu rindu. To var izdarit, nospiezot tastatiiras taustinu Enter. Ka jiis redzat, automatiski
paradas rindas numurs (N15).

ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2] - [m} x
[ File Edit NCFunctions View Options Window Help - & x
DEHE|S a0 o gn s b p[E 815 [eshuEme uya qaa
Commands AddressesfParameter -
Apply
N1 ; 71 D=50 CR:
N2 ; T3 D=10 CR=6 i1l
N3 ; T4 D=8 CR=6 - E at end
N4 ; 75 D=15 CR=0 TAPER=118deg - ZMIN: 1 - drill
N5 ; 77 D=25 CR=0 TAPER=118deg - ZMIN=-45 - drill
N1O GOO
< >
L: 7,Ci 4
Lidziga veida pievieno kodu padevei miniité - G94.
ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2] - a X
[P File Edit NCFunctions View Options Window Help -5 x

wy

D@4 B B|o o[ ganl sl plr|=

[l | B | osval s MEus| %2 2 [QQQ
Commands Addresses Parameter i
694 - Feed rate in mm/min
F - Feed rate |
S - Spindle rate G94 - Feed rate in mm/min
M - Spindie — 694 [F] [S] [M*]
M - Coolant
M - Function Addresses
F  Feedrate
S spindle rate
¥ M Spindle
M Coolant
Flnmmlmln/_) M Function
Copyright @ MTS GmbH Berlin 2018
v
X
N1 ; 71 D=56 CR=0 - ZMIN=-1 - face m7ll

N2 ; 73 D=18 CR=6 TAPER=118deg -

N3 ; T4 D=8 CR: ZMIN=-37 - fla

N4 ; 75 D=I5 CR=0 TAPER-118deg -

NS ; 77 D=25 CR=0 TAPER=118deg - ZNIN-
N1© G9O

N15 G4

L: 7,C: 8
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Jums ir jaizv€las Metric Measurement System (metriskd meriSanas sist€éma). Komandu raksta
ar roku. Nospiediet Enter, un komanda G71 ir saglabata.

il MTS Editor - SINUMERIK 208DM - [MTS_NC2]
BY File Edit NCFunctions View Options Window Help

DEE(E| L = @o dhninr b= 2 (gl 2] e8|

- & x

BRI

Comman: ds Addresses/Parameter [~]
Apply

N1 ; T1 D=50 CR=8 - ZWIN=-1 - face mill

N2 ; 73 D=10 CR=8 TAPER=118deg - ZWIN=-37 - drill
N3 ; T4 D=8 CR=0 - ZWIN=-37 - flat end mill

N4 ; 75 D=15 CR=8 TAPER=118deg - ZWIN=-41 - drill
NS ; T7 D=25 CR=8 TAPER=118deg - ZWIN=-45 - drill
N18 G9O

N15 G94

N20 GT1
<

L: §C: 8

Jums ir arf jaizvélas, kuru plakni apstradat. Saja gadijuma XY.

Tatad komanda G17 ir ieklauta programma.
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il MTS Editor - SINUMERIK 808DM - [MTS_NC2]
B File Edit NCFunctions View Options Window Help

43€ HANGE

- o x

-8 x

DEE(S] B Ew o[ fala]| by [= 2[4 5]ee8] 4%

Commands  Addresses/Parameter BB

G1 - Linear interpolation
GI0/EI1 - absolute /i... |

——

G40/641/642
X - Coordinate in X
Y - Coordinate in Y
Z - Coordinate in Z
ANG= - Angle

AP=IC{) - Polar angle incremental
RP= - Radius polar

AECEIEEE
~

G1 - Linear interpolation

Gl [G*] [X] [¥] [Z] [ANG=]
[ ( ( RND= / CHF= / CHR= )
[FRC=]1 ) 1[F1 [S] [M*]
Gl [G*] [Z] AP= [RP=]
[ ( ( RND= / CHF= / CHR= )
[FRC=] ) 1[F] [S] [M*]

RND= - Radius of rounding
CHF= - Length of chamfer

CHR= - Length of chamfer in maving .. /)
FRC= - Feed rate for chamfers and ro...

- Feed rate

- Spindle rate
M - Spindle

M - Coolant

M - Function

G90/GI1 absolute / incremental
90 absolute
9

incremental

G40/G41/G42 40 Radius
compensation OFF

41 Radius
compensation LEFT
42 Radius
» compensation
RIGHT
X Coordinate in X
Y Coordinate in ¥
z Coordinate in Z
ANG= Angle
AP= Polar angle absolute
Polar angle absolute v

according the first main

N1 ; 71 D=50 CR=0 - ZNIN=-1 - face mill

N2 ; 73 D=10 CR=0 TAPER=118deg - T 7 - drill
N3 ; T4 D=8 CR=0 - ZMIN=-37 - flat end mill

N4 ; T5 D=15 CR=0 TAPER=118deg - ZMIN=-41 - drill
N5 ; 77 D=25 CR=0 TAPER=I118deg - ZMIN=-45 - drill
Nlo G3o
N15 GS94
N2O G71
N25 G17

L: 9,C: 8

Lai saktu rakstit apstrades programmu, vispirms ir jaizvélas apstrades procedira. Pirmais
uzdevums ir izveleties augsejas virsmas apstradi ar plaknes frézésanu. Frézes diametrs ir 50
mm. Sagatave ir 45 milimetri. Tadg] vienlaicigi var skérsot visu diametru pa sagatavi, tomer,
lai atvieglotu stavokli, griez€js tiek parslégts 2 reizes. Tiek izvelets optimalais gala frézes cels.

Lai nodalitu programmas, So apstrades programmas dalu sauc par Facel, un So nosaukumu

ieraksta programma.

120



Lidzfinansé 45 € HANGE

Eiropas Savienibas programma
“Erasmus+”

W MTS Editor - SINUMERIK 808DM - [MTS_NC2] - [m) x
[ File Edit NCFunctions View Options Window Help & x
DSH & B o 4 EEEENEEEEEEIEE

Commands Addresses/Parameter [=]

Apply

N1
N2
N3
N4
N5 ; 77
N1e G9&
N15 G94
N20 G71
N25 G17
N30

N35 [ Facel

L: 1.Ca 11

Instruments ar diametru 50 mm ir izvéléts ka Nr.1. Kods M6 ir vajadzigs automatiskai
instrumentu mainai, rotacijas atrums ir 955 apgr./min, un rotacijas virziens ir pulkstenraditaja
virziena. To visu var izdarit, manuali ierakstot vai noklikskinot uz Commands (Komandu)
sadalas ,,x,y,...Coordinates, technological data“. (,,x, y, ... Koordinates, tehnologiskie dati”).
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ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2] - [m] x
[P File Edit NCFunctions View Options Window Help _ax
D[S % B B[ o | dh sl bl FIEIER IR EEE]
Commands  Addresses/Parameter B
X, Y.... Coordinates, technological data ~
X, Y;... Coordinates, technological
data
Addresses
AP= - Polar angle absolute 5
AP=IC]] - Polar angle incremental X Coordinate in X
RP= - Radius polar Y Coordinate in Y
RND= - Radius of rounding z Coordinate in Z
CHF= - Length of chamfer
CHR-= - Length of chamfer in moving ... fs= Angle
FRC= - Feed rate for chamfers and ro... AP= Polar angle absolute
F - Feed rate Polar angle absolute
5 - Spindis rats 555 :ilcso-rdmg the first main
T - Tool number 1
) AP=IC() Polar angle incremental
D - Offset register 1 !
M - Spindi = Polar angle incremental.
- opindle With (AP=IC...) the
M - Coolant angle is incremental
M - Function I E— from the programmed
angle.
G0/G1
GA40/G41/G42 - RP= Radius polar
G53-657 - Zero point RND= Radius of rounding
(ERIISERT) = alirniiei /0 CHF= Length of chamfer
G94/G95
CHR= Length of chamfer in
moving direction
FRC= Feed rate for chamfers
and roundings
Feed rate for chamfers
and roundings, block
vise effectiv v
N5 ; 77 D=25 CR=0 TAPER=118deg - ZMIN=-45 - dr7ll @
N1 G20
N15 G394
N20 G71
N25 G17
N3O
N35 - ;Facel
N40 - 5955 T]J D1-M3-M6
N55 G54
NGO GO - X162 Y-2-Z5
N65- M8
N65 CYCLET1(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
N70 - Go-Zle
NT5
N8O
v
L: 12,C: 12

Detalas koordinatu sistéma ir noteikta ar kodu G54.
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[l TS Editor - SINUMERIK 802DM - [MTS_NC2] — O *

[BH File Edit NCFunctions View Options Window Help -
D&% 2B o |88« bl b R EEEEEREEEE

Commands  Addresses/Parameter =

G54-G57 - Activate adjustable zero shift

G54-657 - Zero point 54: 1_fixed Datum ~

G0/G1 G54-G57 - Activate adjustable

X - Coordinate in X zero sh

¥ - Cacrdinate in 'Y 654/G55/656/657 [G] [X] [Y] [Z]

Z - Coordinate in Z [F1 [s1 [M*]

F - Feed rate

$ - Spindle rate Addresses

(= Sl G54-G57 Zero paint

M - Coolant

" 54 Aktivates fixed zero shift
M - Function

55 Aktivates fixed zero shift
56 Aktivates fixed zero shift
57 Aktivates fixed zero shift

GO/G1 0  Rapid traverse

1 Feed rate

Coordinate in X

Coordinate in Y

Coordinate in Z

Feed rate

Spindle rate

Spindle

Coolant

Z 2 Z W M N < X

Function

Copyright © MTS GmbH Berlin 2018

N5- ;- 77 D=25- CR=8- TAPER=118deg -- ZHIN=-45 - drill ~
N16 - 698

N15- G694

N20- 671

N25-G17

EL)

N35: :Facel

N46 - S955 - T1-D1-M3-M6

NS5 G54

NEG GO-X162-¥-2 Z5

NES - M8
N&5-CYCLE71(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
NTG - GO-Z16

N75

N8O

L: 13,C: 8

lestatiet atru linearo kustibu, un parvietojuma beigu koordinates: GO X162 Y-2 Z5, kura uzsaks
apstradi.
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[ MTS Editor - SINUMERIK 808DM - [MT5_NC2] - m] X
BH File Edit NCFunctions View Opticns Window Help -8 x
DEH & L2e| N\Mmﬁﬂ PLbT|E u| B e uhl M2 M5 M@ Q Q
Commands Addresses/Parameter [~fir2
GO - Rapid traverse ~
GI0/691 - absolute /...
GAD/GA1/G42 GO - Rapid traverse
D/ b D] 6o [6+] [x]1 [V] [2] [F] [S] [0
X - Coordinate in X *
[M*]
' G0 [6*] [Z] AP= [RP=] [F] [S]
= (o] ]
AP=- Polar angle absolute
AP=IC() - Polar angle incremental Addresses
. ¥
7 = GG (ks G90/G91 absolute / incremental
F - Feed rate
S - Spindle rate 90 absolute
D - Offset register 91 incremental
£ = G . G40/G41/642 40 Radius
M - Coolant compensation OFF
M - Function N s
compensation LEFT
42 Radius
compensation
X RIGHT
X
» G53-G57 Zero point
53 Machine
coordinates, block
wise effectiv
54 Aktivates fixed zero
shift
55 Aktivates fixed zero
shil
56 Aktivates fixed zero
v
NS: ;77 D=25 CR=8 TAPER=118deg - ZMIN=-45-— drill &
N16 - G9@
N15 G94
N26-G71
N25-G17
N3@
N35- ;Facel
N4@-S955-T1 D1-M3- M6
N55 - G54
NGO GO- X162 ¥-2- 75
NE5 M8
NG5 CYCLET1(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
N7@-GO-Z10
NT5
N8O
v
L: 14,C: 19

Ta ka apstrade tiek uzsakta no $is vietas, ir nepiecieSams ieslégt dzes€Sanu - M8.
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Bl 1T Editor - SINUMERIK M - [MTS_NC2] — [m} X
B File Edit NCFunctions View Options Window Help _ e =
DS W& % B B[ o | #hrl el b R E R EEEEE
Commands Addresses/Parameter B
X_Y.... Coordinates. technological data ~
X - Coordinate in X
X, Y,... Coordinates, technological
Z - Coordinate in Z data
ANG= - Angle Addresses
AP= - Polar angle absolute
AP=IC{] - Polar angle incremental X Coordinate in X
RP= - Radius polar Y Coordinate in ¥
RND= - Radius of rounding > Coordinate in Z
CHF= - Length of chamfer :
CHR= - Length of chamfer in moving ... plE= Angle:
FRC= - Feed rate for chamfers and ro... AP= Polar angle absolute
F - Feed rate Pularljanglehab;ulute
_ — according the first main
S - Spindle rate
axis.
T - Tool number
D _ Difset register AP=IC() Polar angle incremental
] o Gt Polar angle incremental.
- >pindle with (AP=IC...) the
M - Coolant 8 angle is incremental
M - Function — from the programmed
bl angle.
G40/G41/6G42 — RP= Radius polar
G53-G57 - Zero point RND= Radius of rounding
ERIHER = efoedblis &/ e CHF= Length of chamfer
GI94/G95
CHR= Length of chamfer in
moving direction
FRC= Feed rate for chamfers
and roundings
Feed rate for chamfers
and roundings, black
wise effectiv b
N5 ; 77 D=25 CR=0 TAPER=118deg - ZMIN=-45 - drill ~
N16 -GSO
N15- GS4
N20 G71
N25-G17
N3O

M35 ; Facel
M40 S955-T1 D1 M3-M6

N55- G54
N6@ GO X162 ¥Y-2-Z5
N65 M8
NG5 CYCLET1(5,3,1,-1,162,-2,120,45,98,1,20,,,468,11,)
N70 - GB-Z16
NT75
NEE®
3
15, C: 7
Y . -
Jums jauzsak frézesanas cikls plakné.
B 1175 Editor - SINUMERIK M - [MTS_NC2] - [m] >
[ File Edit NCFunctions View Options Window Help - & x

|ul| B |o-elui] B2l88:| (S2la @ aa

DwWd|[&| % @B | sl bl b
[~1

Commands _Addresses/Parameter e R R
CYCLE71 - Multipass Milling cycles
RFP - Reference plane [alsolute 3 CYCLEZ71 - Multipass a9
X = - = 1 CYCLET1 ( _RTP , _RFP , _SDIS ,
DF - Dep o El _DP , PA , _PO , _LENG , _WID ,
PA - Starting point, abcissa 162 _STA , _MID , _MIDA , _FDP ,
PD arting point, o e 2 _FALD , _FFP1 , _VARI , _FDP1 )
gth o g 120 Add
resses
D gth o g 45 v
gle to ab a E _PA _RTP  Retraction plane
E plunging dep 1 . WD _RFP  Reference plane (alsolute)
D 5 Pping 20 =
oA _SDIS Clearance distance
D o botto PO ~ Distance from reference plane
ZLenc
P1 - Feed rate fo o 460 =MIDA _DP  Depth (absolute)
= - x
a a mode [EE] _Pa Starting point, abcissa
0
_PO Starting point, ordinate
_LENG Length of rectangle
Length of rectangle, in first
X axis, incremental. The
reference corner is define by
the sign.
_WID  Length of rectangle
Length of rectangle in 2. axis,
incremental. The referance
corner is define by the sign.
_STA  Angle to absdissa
Angle between longitudinal
axis and first axis of plane
(abscissa, without sign) ~
[ 2oy ] e L P
NS ;- 77 D=25 CR=0- TAPER=118deg - ZMIN=-45 — dr311 ~
N1 G9®
N15- G94
N20 - G71
N25 G17
N30
N35 ;Facel
N4® S955-T1-D1 M3 M6
NS5 G54
NGO GO - X162 Y-2-Z5
NG5 Mg
NG5 CYCLE71(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
NT70 GO-Z10
NT5
N8O
~
L: 16,C: 54

NepiecieSams atvirzit instrumentu no plaknes.
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Izvelieties <Commands> loga instrumenta atras atvirzes komandu “GO — Rapid traverse”,
iestatiet atvirzes attalumu 10 mm, un klikSkiniet <Apply>. KlikSkiniet klaviatiiras taustinu
<OK>, un kontiiras apstrade beigsies.

B MTS Editor - SINUMERIK 808DM - [MTS_NC2] — [m] bd
BH File Edit NCFunctions View Options Window Help & x
DS WS BRR|w o[ dhnln] b= 2 |0l B [l s nEaaqa
Commands  Addresses/Parameter [~fi7z
GO - Rapid traverse ~
G30/691 - absolute /...
GAD/6A1/G42 GO - Rapid traverse
B E DT 6o [6*] DA [¥] [2] [F] [S] [0]
X - Coordinate in X [M*]
s 60 [6] [Z] AP= [RP=] [F] [S]
- Coordinate in 0] [M*]
AP= - Polar angle absolute
AP=IC[] - Polar angle incremental Addresses
. - Y
RP- - Radius polar ] G90/G91 absolute / incremental
- Feed rate
S - Spindle rate 90 absolute
D - Dffset register 91 incremental
[ BRI - G40/G41/G42 40 Radius
M - Coolant compensation OFF
M - Function M 41 Radius
compensation LEFT
42 Radius
compensation
X RIGHT
X .
» G53-G57 Zero point
53 Machine
coordinates, block
wise effectiv
54 Aktivates fixed zero
shift
55 Aktivates fixed zero
shi
56 Aktivates fixed zero
shi v
N5 ;- 77 D=25 CR=0- TAPER=118deg - ZMIN=-45 - drill "
N10-G96
N15-G94
N20-G71
N25-617
N30 -
N35- ;Facel
N4G-5955-T1-D1-M3-M6
N55-G54
N6O - GO - X162-Y-2-Z5
N65-M&
N65-CYCLET1(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
NT@ -G -Z1¢
N75
NEo
v
L: 17,C: 11

Kontiira tiek talak apstradata. Mehaniskai apstradei tiek izvéleta 8 mm diametra gala fréze. To
pasu konttiru atkarto ar pirkstfrézi.
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Visas darbibas ir tadas pasas ka ieprieks, tikai Soreiz tiek izveléts cits cikls, kas paredzets
konturas apstradei.
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ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2] - m} Pas
@File Edit NCFunctions View Options Window Help - B %
DS S 2@ ~@a s pl b= 2 || B el ulEy uxsalaaa
Commands Addresses/Parameter ;I
CYCLE?2 - Contour Milling N
A ame o bprogra 0 Kontura
RTP - R on plane 5 CYCLE72 - Contour Milling
= FEEE ; 2 CYCLE72 ( " L _KNAME " , _RTP ,
D earance distance 1 _RFP , _SDIS , _DP , _MID ,
DP - Depth (absolute 41 _FAL , _FALD , _FFP1 , _FFD ,
D - Maximal plunging dep 1 _VART , RL , _ASl , _LP1 ,
allowance 1 _FF3 , _AS2 , _LP2 )
ALD allowance at botto 1
¥ Addresses
120
D eed rate for plunging 90 KNANE _KNAME Name of subprogramm of
. 0 mode 1 = contour
-FAL _RTP Retraction plane
_RFP Reference plane (alsolute)
on feed rate 00 a X _5SDIS Clearance distance
SR : 1 7 Distance from reference plane
..... |.sois _DP Depth (absolute)
¥ _MID Maximal plunging depth
-DP |:£ | FALD
= 1 X _FAL Finish allowance
Finish allowance (enter
without sign)
_FALD Finish allowance at bottom
Finish allowance at bottom
(enter without sign)
_FFP1 Feed rate for milling
_FFD Feed rate for plunging
_VARI Machining mode )
Firs die
N55- G54 ~
Ne® - GO X162 Y-2-Z5
NE5 - M8
N65-CYCLE71(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
NT@-GB-Z10@
NT5-
N8O - ;- 20 Contourl
N85 - M9
NSO 5970 T4 -D1-M3 M6
NS5 G54
N1O@ GO -X1.7 Y48.9 75
N1©5 M8
N11@-CYCLE72("LKontura",5,3,1,41,1,1,1,120,90,1,,,,200,1,)
N115 GO -Z16
N120
v
L: 25 C: 59

N8O ; 2 D kontiira 1
N85 M9 ; Visa dzes€Sana ir deaktivizéta

N90 S970 T4 D1 M3 M6 ; Instruments Nr. 4 ir izv€léts ar diametru 8 mm, tiek aktivizéta
automatiska instrumentu maina, izveéléts rotacijas atrums 955 apgr./min. un tiek izvelets
rotacijas virziens pulkstenraditaja virziena.

N95 G54 ; Detalas koordinatu sisteéma

N100 GO X1.7 Y48.9 Z5 ; Atra lineara kustiba

N105 M8 ; DzeséSana ir ieslégta

N110 CYCLE72("LKontura",5,3,1,41,1,1,1,120,90,1,,,,200,1,) ; Izejas apstrades cikls
N115 GO Z10 ; Atra atvirzi$anas lidz dro$am attalumam

N120

Caurumi ir ierameti atzimetas vietas. Tiek izmantots urbis 10 mm diametra.
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Parametri tiek atlasiti tadi pasSi, ka iepriek$ejas apstrades laika. Tomer Soreiz tiek izmantots
urbsanas cikls. MCALL nozime uzsakt ciklu, kur pirma rinda norada, ka caurums tiek urbts, un
tad - caurumu koordinates. Cikls ir pabeigts ar MCALL funkciju.

Bl 1S Editor - SINUMERIK 808DM - [MTS_NC2] — [m] ®
B File Edit NCFunctions View Options Window Help - & x
DEEIS| D@ o s b 22 0| Eesm| e my
Commands Addresses/Parameter [ -]
CYCLESS - Pecking
-1 CYCLES83 - Pecking
0 5 [MCALL] CYCLEBZ ( RTP , RFP ,
UP ez i -23 sDIS , DP , DFR , FDEP , FDFR ,
DFF - Dep ementa z ; DAM , DTE , DTS , FRF , VARI ,
DEP depth [absolute 35 gg _AXN , MDEP , VRT , DTD ,
DFR — RTP _DIS1 )
DA D 0
Addresses
DTB - D ond 70 oTs@
DTS -D ond T rrr-sDis RTP  Retraction plane
[ {frf e
e 1 FDEP| | FDPR RFP Reference plane
0: Chip breaking | FDPR-DAM (alsolute)
. oBE 4] SDIS  Clearance distance
: A d 2.5 Sne DPR Distance from reference
aia plane
ViD= (£ s e 0 oP Depth (absolute)
DIS1 - Prepositio 0 -
MCALL - Single step MCALL DPR Depth (incremental)
Depth refer to reference
plane, enter without sign
FDEP  First depth (absoluta)
v
FNPR First denth incremental
N11®-CYCLE72("LKontura",5,3,1,41,1,1,1,120,90,1,,,,200,1,) ~
N115-G@ Z10
N120
N125- ;- Dr7l12
N13©-M9
N135-52910-T3-D1-M3 M6
N149-G54

N145-N4@6 GO X22.5'Y22.5-; Greitas tiesinis judejimas

N150-GO Z15- ; Greitas tiesinis judejimas

N155-M9: ; Ausinimas: ijungtas

N160-G17- ; Pasirenkama: xy- plokStuma

N165-F200 - ; Parenkama pastuma

N17@-MCALL CYCLEB3(5, -1,5, -28, , -3.5,,°8, ,,°1,°0,,°2.5,:0,0,0) | ; Grezimo ciklas
N175-X22.5Y22.5 ! Koordinates

N18O-X57.5 ; Hoordinates

N185 - MCALL

N190-MCALL CYCLEB3(5, -1,5, -37, , -3.5,,°0,,,°1,°0,,:2.5,:0,0,0) - ;- Grezino ciklas

N195-X92.5-Y¥22.5- ! Koordinates
N20©-MCALL

N205-GO Z15: ;- Atsitraukimas
N21©

L 37,C: 74

Urbtais caurums tiek atkartoti urbts. Jaizvélas urbis ar diametru 15 mm.
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Tiek uzrakstits kods, kas paredzets meérogoSanai. Visa apstrades programma ir praktiski tada
pati, tikai galvenais cikls ir atSkirigs.

ﬁ MTS Editor - SINUMERIK 808DM - [MTS_MC2] - m] *
@ File Edit MCFunctions View Options Window Help - & x
D3| % 2@ ~|#nln| by R R EEE
Commands Addresses/Parameter ;I SIN 3 DM
CYCLE&1 - Drilling
RTP - Retraction plane 5
e plane [alsolute 1 CYCLES81 - Drilling
. f 5 [MCALL] CYCLEB1 ( RTP , RFP ,
DP - Depth [absolute -4 SDIS , DP , DPR )
DPR - Dep eme
MCALL Addresses
RTP Retraction plane
RFP Reference plane (alsolute)
SDIS  Clearance distance
Distance from reference plane
DP Depth (absolute)
DPR Depth (incremental)
Depth refer to reference plane,
enter without sign
MCALL Single step
MCALL seperat in a NC-block
switchs off the modal mode
N185 MCALL -~

N19@ MCALL-CYCLE83(5, -1,'5, -37,, -3.5, ,8, , ,1,:0,-,°2.5,-0,:0, 0) : Grezimo ciklas
N195 X92.5-¥22.5 . Keoordinates
N20O  MCALL

N205 GO Z15 ;- Atsitraukimas

N218

N215 ; Dr7l14

N220 - M9

N225 51940-T3-D1-M3-M6

N2308 G54

N235 GO X92.5-¥22.5

N240 GO - Z15

N245 M9

N250 G617

N255 F728

N260 - MCALL-CYCLEBL(5, -1,-5, -41,)
MN265 X92.5-Y22.5

N270 MCALL

N275 GO - Z15

N2E8B

L: 535 Ca 36
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Notiek pedgja apstrade, kura caurums tiek atkartoti urbts. Ir izvelets urbis ar diametru 25 mm.

Rakstitais kods ir paredz&ts urbuma palielinasanai, urbjot ar urbja aizturi un Tsu atvirziSanu.
Visa apstrades programma ir praktiski tada pati ka ieprieks, tikai galvenais cikls ir atSkirigs
<CYCLES83>. Kad apstrades programma beidzas, tiek rakstits M30 kods.

131



Lidzfinansé
Eiropas Savienibas programma
“Erasmus+”

43€ HANGE

ﬁ MTS Editor - SINUMERIK 808DM - [MTS_NC2]
@ File Edit MNCFunctions View Options Window Help

— O X

- 8 X

DS W@ %2R~ o (dna] b= 2 [ u]B]sfa] nwiEs uEEaaa
Commands Addresses/Parameter -
CYCLE83 - Pecking 2
T 5
-1 CYCLES3 - Pecking
L 5 [MCALL] CYCLE&3 ( RTP , RFP ,
DP - Depth [absolute 45 SpIS , DP , DPR , FDEP , FDPR ,
DPR - Dep ementa z ; DAM , DTB , DTS , FRF , VARI ,
DEP depth (absolute 7.25 @ _AXN , _MDEP , _VRT , _DTD ,
DPR — RTP _DIsl )
DA Decreme 1}
Addresses
DTEB - Dwell ime in second =0 At DTS D
D Diwe e econd B } T ] RFFH-SDISH RTP Retraction plane
1 FOEP| | FOPR 1§ REP RFP Reference plane
0:- Chip breaking FDPR-DAM | 4 (alsolute)
) DTBE —F| SDIS Clearance distance
D e g dep 6.25 4 pp DPR Distance from reference
[1] plane
Ty =10ee & QR {ECESs DSt 0 DP Depth (absolute)
D Prepositio (1}
MCALL - Single step MCALL DPR Depth (incremental)
Depth refer to reference
plane, enter without sign
FDEP First depth (absolute)
(¥
FDPR First denth incremental
N265-X92.5-Y22.5 ~
N2T70  MCALL
N275- GO -Z15
N280
N285- :0r7115
N29© M9
N295 51940 -T3-D1-M3-M6
N300 - G54
N385 GO -X92.5 Y¥22.5
N310 Ge-Z15
N315 M9
N320 G17
N325- Fel

N335-X92.5-Y22.5
N340 MCALL

M345 GO -Z15

N350

N355-M38 - ;- Programos uZbaigimas: su- komanda- M38

Pabeigtas apstrades programmas kods:

N1 ; T1 D=50 CR=0 - ZMIN=-1 - face mill (plaknes fréze)
N2 ; T3 D=10 CR=0 TAPER=118deg - ZMIN=-37 — drill (urbis)
N3 ; T4 D=8 CR=0 - ZMIN=-37 - flat end mill (plakana gala fréze)
N4 ; T5 D=15 CR=0 TAPER=118deg - ZMIN=-41 — drill (urbis)
N5 ; T7 D=25 CR=0 TAPER=118deg - ZMIN=-45 — drill (urbis)

N10 G90
N15 G94
N20 G71
N25 G17
N30

N35 ;Facel
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N40 S955 T1 D1 M3 M6

N55 G54

N60 GO X162 Y-2 Z5

N65 M8

N65 CYCLE71(5,3,1,-1,162,-2,120,45,90,1,20,,,460,11,)
N70 GO Z10

N75

N8O ; 2 D kontura 1

N85 M9 ; Visa dzeséSana ir deaktivizéta

N90 S970 T4 D1 M3 M6 ; Instruments Nr. 4 ir izv€lets ar diametru 8 mm, tiek aktivizéta
automatiska instrumentu maina, izve€lets rotacijas atrums 955 apgr./min. un tiek izvelets
rotacijas virziens pulkstenraditaja virziena.

N95 G54 ; Detalas koordinatu sistéma

N100 GO X1.7 Y48.9 Z5 ; Atra lineara kustiba

N105 M8 ; Dzes@Sana ir ieslégta

N110 CYCLE72("LKontura"5,3,1,41,1,1,1,120,90,1,,,,200,1,);kontiiras apstrades cikls
N115 GO Z10 ; Atra instrumenta atvirze lidz dro$am attalumam

N120

N125 ; Urbis Nr.2

N130 M9

N135 S2910 T3 D1 M3 M6

N140 G54

N145 G0 X22.5 Y22.5 ; Atra lineara kustiba

N150 GO Z15 ; Atra lineara kustiba

N155 M8 ; DzeseSana ir ieslégta

N160 G17 ; Izvelaties xy plakni

N165 F200 ; Izvelaties padevi

N170 MCALL CYCLES83(5, -1,5,-28,,-3.5,,0,,,1,0,,2.5,0,0, 0) ; urbsanas cikls
N175 X22.5Y22.5 ; Koordinates

N180 X57.5 ; Koordinates

N185 MCALL

N190 MCALL CYCLES3(5, -1, 5, -37,,-3.5,,0,,,1,0,,2.5,0, 0, 0) ; urbsanas cikls
N195 X92.5 Y22.5 ; Koordinates

N200 MCALL

N205 GO Z15 ; AtsaukSana

N210
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N215 ; Urbis Nr.4

N220 M9

N225 S1940 T3 D1 M3 M6

N230 G54

N235 G0 X92.5Y22.5

N240 GO Z15

N245 M9

N250 G17

N255 F728

N260 MCALL CYCLES81(5, -1, 5, -41,)
N265 X92.5 Y22.5

N270 MCALL

N275 GO0 Z15

N280

N285 ; Urbis Nr.5

N290 M9

N295 S1940 T3 D1 M3 M6

N300 G54

N305 GO X92.5 Y225

N310 GO Z15

N315 M9

N320 G17

N325 F60

N330 MCALL CYCLES83(5, -1, 5, -45, , -7.25,,0,,,1,0,,6.25,0, 0, 0)
N335 X92.5 Y225

N340 MCALL

N345 G0 Z15

N350

N355 M30 ; Programma ir pabeigta ar komandu M30.
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5. KOUCINGS DARBA AR IZGLITOJAMIEM

Nodalas vispar€jais mérkis ir nodot pasniedz€jiem koucinga pan€mienus, tadejadi
uzlabojot koucinga pielietoSanu uznémumos un profesionalas izglitibas iestades, lai uzlabotu
izglitojamo sniegumu un macisanas spéjas.

Rokasgramata iepazistina ar koucinga pamatprincipiem un metodém, ka ar parada, ka §1s
metodes un panémienus var piemérot gan profesionalas izglitibas iestadés, gan darba vide. Sis
macibu idejas tika izstradatas macibam darba vid€, un tas ir piemérotas ar1 individualai
apmacibai un uzraudzibai. Rokasgramatu var izmantot ari citi specialisti citds rupniecibas
nozares.

Piemérojot koucingu macibu procesa, pashiedzgjs var uzlabot maciSanas procesu, un
motivet izglitojamos atklat savas personigas prieksrocibas un labak sasniegt mérkus. Jaunu
prasmju apgiiSana ir griitaka, neka Skiet, tapéc koucings dod iesp&ju izglitojamiem stradat ar
macisanas izaicinajumiem. Lai palidz&tu studentam apgiit jaunas zinasanas un prasmes, biitu
lietderigi saprast maciSanas procesu.

Cetri macibu procesa posmi

Kad izglitojamie sak macities jaunu prickSmetu, vini biezi nespgj novértet to, kas ir
nepiecieSams, lai macitos. Tas ir neapzinats nekompetences posms, kura izglitojamie nezina,
ko vl nezina. MaciSanas sakuma izglitojamais ieiet apzinata nekompetences posma. Macisanas
procesa sakuma posma kliidas var mazinat izglitojama motivaciju. lemesls, kapéc lielaka dala
cilvéku neturpina praksi ir tas, ka vini kludas apzinataja nekompetences posma, domajot, ka
faktiski nesp€j macities. Macisanas cikla apzinatas kompetences bridi izglitojamais jau zina, ka
kaut ko darft, bet vinam joprojam ir vajadziga pilniga uzmaniba.

Nepartraukta apzinata prakse noved pie maciSanas automatizacijas, kas savukart noved
pie neapzinatas kompetences posma. Tas ir macibu un prasmju pilnveidoSsanas galvenais
merkis. Tapéc izglitojama sp&ja paradit konkrétu prasmi ir atkariga no prakses, nevis uz
ledzimtajam sp€jam vai socialajam priekSrocibam. Lai paatrinatu maciSanas procesu,
rokasgramata sniegtas lomu spéles un citi uzdevumi, kas ir svariga apmacibas dala.
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e Tu nezini to,
ko nezini

e Tu zini, to,
ko nezini

neapzinata apzinata
nekompetence nekompetence

neapzindta apzindta
kompetence kompetence

¢ Tu zini to, ko
zini

¢ Tu nezini to,
ko zini

Turklat macibu laika pasneidzgjam bitu jasaglaba pozitiva, empatiska, objektiva un
saprotosa atticksme. Sekojosi macibu noteikumi, kas piestiprinati pie klases Sienas, var
uzlabot macisanos:

1. Uzdot jautajumus.
2. Kludities.
3. Sadarboties.

KOMUNIKACIJAS MODELIS

Daudzas socialas un organizatoriskas problémas rodas no neapmierino§am attiecibam, ko
rada nepietiekama sazina starp cilvékiem. Cilvéku komunikaciju, Zestus katrs uztver atskirigi.
Sis atskiribas vai individualie filtri ir atkarigi no misu uztveres par laiku, telpu, vielu un
energiju, ka arT valodu, kuru més izmantojam, misu izpratni par vardiem un Zestiem, masu
atminam, unikalo veidu, ka més pienemam l€mumus, modelus, ka més meklgjam, izveéloties
informaciju, misu vértibas un parliecibu.

Cilveki dzgs, izkroplo un visparina informaciju saskana ar to unikalajiem filtriem. Kad
ienakos$a informacija iet caur misu filtriem: vértibam, uzskatiem, [lémumiem un atminam, tiek
veidota doma. Cilveki dzgs, visparina un izkroplo lielu informacijas apjomu. Psihologi uzskata,
ka aptuveni 2 miljoni informacijas dalu bombardé misu nervu sistému katru sekundi. Tomer
meés varam apzinaties tikai septinas dalas vienlaicigi.

Pargjo informaciju, kas paliek, més visparinam. Visparinasana palidz mums orient&ties
pasaulé bez pardomam. Cilveki izdara visparjus secinajumus, pamatojoties uz vairakam vai
pat vienu pieredzi. KroploSanas process ietver miisu pieredzes sagrupéSanu, lai més varétu to
interpretét, izprast, noveértét to. Informaciju ir mainijusi viena no miisu filtréSanas sisttmam.
Piemé&ram, pienemsim, ka viens no jisu kolégiem sniedz jums davanu, lai pateiktos jums par
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paveikto. Jus varétu domat, ka vini patiesi noverte jus. Vai ari jus varat pienemt, ka vini vélas

kaut ko vairak. Jiis izkroplojat pieredzi, lai ta atbilstu jisu uzskatiem.

INTERNAL
REPRESENTATION

I *Values;
*Beliefs
PHYSIOLOGY *Decisions
sMemories

f External event]
STATE sMeta Pro ams _

Behaviour

Attels “Komunikdcijas modelis ” izskaidro, ka cilveki apstrada informdciju, kas nak no arpuses.

Nemot véra, ka komunikacija notiek caur dazadiem uztveres filtriem, nav jabrinas, ka

komunikacija ir tik daudz gratibu. Cilvekiem ir tendence parspilét, pienemt lémumus un noteikt
attieksmi, pamatojoties uz dal&ju, izkroplotu un visparinatu informaciju.

KOMUNIKACIJAS PAMATPRINCIPI

Palidzot izglitojamiem identificét problémas un risinajumus, apspriest ricibas planu un

sniegt atgriezenisko saiti, pasniedz&jam japiemit labam komunikacijas prasmém. Labs
pasniedzgjs zina, kad un ka labi klausities, ka runat ar citiem ar cienu un laipnibu, ka skaidri un
vienkar$i nodot idejas. Lai veidotu savstarp€jas ciena balstitas attiecibas, $adi pamatprincipi
jebkurai sazinai (ieskaitot macibas) palidzes pasniedzg&jam attistit profesionalu dialogu, veidot

uzticibu, radot droSu macibu vidi.

e Katrai uzvedibai ir pozitivs nodoms.

o Jiisu komunikacijas merkis ir atbilde. Kad divi cilvéki sazinas, abas puses siita un sanem
zinojumus vienlaicigi. DaZreiz izsititais zinojums tiek uznemts citadi neka paredzets.
Saja situacija neviena atbilde nav ,nepareiza”. Jums ta vienkar$i japienem ka
atgriezeniska saite, un atbildes ve@stijums javeido savadak. Jautajiet sev: ,,Vai vini

interpreté manu vestijumu tada veida, ka es to biju iecergjis?”

e Pasreizéja uzvediba ir labaka izvéle, kas ir pieejama Saja bridi. Jebkas, ko kads dara
Saja bridi, parasti ir labaka atbilde, kas viniem ir pieejama Sajos apstaklos. Tas nav, lai
attaisnotu ikviena uzvedibu, tomér, nemot véra vinu vésturi, ieprieks$gjo pieredzi un
pasreizgjo ieksgjo karti, viniem nav iesp€jams rikoties citadi. Jautajiet sev: ,,Ja ta ir vinu

labaka izvele, ka es varu palidzet viniem paplasinat savu izveli?”
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e lkvienam ir, vai vins var iegit visus SeV nepieciesamos resursus. Nav bezresursu
cilveku, tads var biit tikai prata stavoklis. Pajautajiet sev: “Kadu resursu es varu dot §1s
situacijas risinasanai?”

e Atverttha domasSanai un darbam, kas verSts uz sadarbibu, respekte izglitojama

autonomiju. Tas ietver vismaz vélmi apturét autoritaru lomu, un izpétit izglitojama
sp&jas, pieredzi un perspektivas.

e Nodrosinat atbalstosu un veicino$u atmosféru, kura izglitojamie var drosi izp&tit savu
pieredzi. Tas ietver atklatus jautajumus, apstiprinajumus, kopsavilkumus un, seviski,
aktivas klausiSanas prasmes.

Izglitojami sapratis, ka kou¢ings mudina vinus uzpemties atbildibu par problému
risinaSanu un mérku sasniegSanu. Ta ka pasniedzEjs neieteiks vai nepiedavas viniem
risinajumus, izglitojamie atri iemacisies izmantot iniciativu un aktivi rikoties.

LABA KOUCINGA PRINCIPI

1. Vienlidziba. Abas puses ir vienlidzigas. Skolotajs un izglitojamais strada partneriba ka
lidzvertigi. Atvertiba domasana un darbiba vérsta uz sadarbibu, atzist izglitojama autonomiju
un fokus€sanos uz sevi. Tas ietver vismaz velmi izpétit izglitojama sp&jas, ar patiesu interesi uz
vinu pieredzi un perspektivu.

2. Atveértiba. Attiecibas pamatojas uz atklatibu un uzticeéSanos. Koucings caur atbalstu un
pasapzinasanos mudina izglitojamos uznemties atbildibu par pasu darbibam - iesp€ju radiSanu,
1zvelém un lémumu pienemsanu. Koucinga kultiira klaidas tiek uzskatitas par macibu pieredzi.

3. Fokuss uz risinGgjumiem. Koulings atklaj jaunas perspektivas, fokus€jas uz
risinajumiem, nevis problémam. Sada veida izglitojamie ieglst jaunu ieskatu, kas noved pie
vairakam iesp&jam, kas savukart noved pie vélmes rikoties un mainit.

4. Izpratne. Izglitojamam ir iedzimtas spgjas, un tade] nav nepartraukti japasaka, kas ir
jadara. Koucs uzskata, ka izglitojamais sp&j mainit un uzlabot savu sniegumu, tadel vins ir versts
uz izglitojama izpratnes paaugstinasanu un pasizzinu.

5. Pasa atbildiba. Izglitojamais ir atbildigs par rezultatiem. Izglitojamais apnemas noteikt
darbibas un veikt nepiecieSamos pasakumus savu mérku sasniegSanai. Cilveki macas labak, ja
vini atklaj lietas pasi, nevis citi tas viniem apraksta.

6. Atbalsts. Koucs ir apnémies pastavigi atbalstit izglitojamo visa macibu procesa. Cilveki
attista paSparliecinatibu, dodot iesp&ju macities, izdarot klidas un sasniedzot mérkus. Koucs
mudina izglitojamo mekl&t jaunas perspektivas.

Galvenais princips:

pasniedzgjs ir atbildigs par koucinga procesu, izglitojamais - par saturu
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IZGLITOJAMA GATAVIBA KOUCINGAM

Ir tr1s galvenie motivacijas elementi, lai individs veiktu parmainas un rikotos:

griba

gataviba Spéja

~ d

Lai veiktu jebkadas parmainas izglitojama personiskaja vai profesionalaja dzive, ir
nepiecieSama:

1. velme - ko cilvéks velas mainit, un cik loti parmainas ir gribé&tas;

2. spgja - personai ir nepiecieSamas prasmes, resursi un parlieciba, lai turpinatu
parmainas;

3. gataviba - pedg&jais solis, kura persona nolemj mainit konkrétu uzvedibu vai ricibu.

Koucings palidz personai véleties, spét un biit gatavai mainities.
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Pasniedzéja novertéjums: koucinga gatavibas kontrolsaraksts

43€ HANGE

Gatavibas faktors  Zems Videjs Augsts
Izglitojamam ir Neredz  parmainu Atbalsta koucingu  Augsta motivacija
IZ_pratr]e par nepiecieSamibu Saglaba status quo panakumiem
parmaimu Arrogants Meklg koucingu ka
nepiecieSamibu o .

pasSverteéjums ka instrumentu
Klienta uzskati par Rada pretestibu Redz koucingu ka Vélas izmantot
koucdinga vertibu koucinga procesam. modernu riku kouc¢ingu ka macibu
apmaciba Pauz Saubas par Gatavs veikt Tidzekli

kouca spgjam simbolisku piepiili Parada cienu un

koucinga procesa uzticibu koucam
Emocionala un Identificéta Stabils ar tendenci Apzinas savas un
psihologiska psihologiska uz  emocionalam citu emocijas
stabilitate probléma, svarstibam Saclaba k(T
. I aglaba perspektivu
piemeram, depresija vz, zaudet
perspektivu

Apzinatais risks un Neredz nekadu risku = Atveérts Saprot, ka pastav
ieguvums palikt nemainigam, iesp&jamiem liels risks pretoties
iesaistoties un neredz riskiem un parmainam un
koucinga ieguvumus no ieguvumiem no saskata lielus

koucinga koucinga ieguvumus no

koucinga

Atklatibas pakape Pretojas vai liedz Piepem Mekle atgriezenisko

atgriezeniskajai

atgriezenisko saiti

atgriezenisko saiti

saiti un patiesi vélas

saitei un par Sakotn&ji var but macities
personigo atturigs, bet redz
parmainu ieguvumus no
vajadzibam koucinga procesa

Avots: Adaptive Koucings by Terry R. Bacon and Karen |. Spear. Davies-Black Publishing,
Palo Alto, California. 2003.

Izglitojama novertejums: koucinga gatavibas kontrolsaraksts

Koucings nav macisanas stratégija, kas bus efektiva ikvienam katra macibu vai karjeras
posma. S1 veidlapa ir paredzeta, lai atbalstitu izglitojamo, kad vin$ noskaidro, vai §is ir Tstais
laiks vina iesaistei kouinga. Izglitojamais norada savu atbildi uz $adiem jautajumiem,
atzimgjot atbilstoSo lodzinu (Zems, Vidgjs, Augsts).

Gatavibas faktors Zems

Videjs  Augsts

Es planoju iegiit no koucinga
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Es savu motivacijas Iimeni parmainam un attistibai
definetu ka...

Es esmu gatavs buit atklats un godigs pret sevi un
pasniedzeju

Es uzskatu, ka dazadu domasanas veidu izpéte ir izdeviga
Es ceru, ka mani pien€mumi tiks atbalstiti

Es velos dzirdét atklatu atgriezenisko saiti, kas paredzeta
manas attistibas atbalstam

Es esmu gatavs stradat pie savas izaugsmes un attistibas

Es esmu gatavs veltit pietickami daudz laika, lai attistttu un
uzturétu koucinga attiecibas

Kopuma mans apnemsanas Iimenis ir...

Izglitojama profils

Lai palidz&tu pasniedz&jam kouncinga, izglitojamam vai izglitojamai grupai ir jasniedz atbildes
Uz jautajumiem par izglitojamo gatavibu koucingam.

Koucings

Ko jus velaties sanemat no koucinga?

Ko jus velaties no sava kouca?

Darbs

Ko jis velaties no sava darba?

Kadi ir jiisu galvenie darba meérki?

Kadas prasmes vai zinaSanas jiis attistat?

Personigie

Kadas 1pasas zinasanas jums ir?

Kadus divus solus jis varétu veikt nekavgjoties, kam bitu vislielaka ietekme uz jlsu
pasreizgjo situaciju?

Kad esat visvairak “iestrédzis”, kas jiis motives rikoties?
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SAGATAVOSANAS KOUCINGAM

Planojot vadit koucinga sesiju ar izglitojamiem, pieveérsiet uzmanibu sadiem
jautajumiem:

1. Vai esat pareizais cilvéks kou¢ingam? Parbaudiet iesp&jamos interesu konfliktus
vai jautajumus par konfidencialitati.

2. Vai koucings tieSam ir nepiecieSams? Apspriediet, vai koucings ir piemérota
metode konkréta situacija. Pieméram, ja izglitojamais mekl€ jusu ekspertu padomus, tad
koucings nav piemerots.

3. Vai esat vienojuSies par sesijas laiku un vietu? Planojiet koudinga sesijas
ieprieks. Atrodiet klusu telpu, bez traucekliem.

Lai palidz&tu izglitojamajam veikt parmainas un pilnveidot savas prasmes, pasniedz&jam
javeido attiecibas, kas balstas uz uzticibu, jademonstré patiesu interesi un jaizmanto efektivas
noveéroSanas un komunikacijas prasmes.

Laba kouca prasmes ir:
e Aktiva klausiSanas
e FokuseSanas uz mérkiem
e Atvérto jautajumu izmantoSana

e Konstruktivas atgriezeniskas saites nodroSinaSana

Laba kouca raksturojums:
* Pats ir spejigs macities
* Cienits

* Pazemigs

Koucinga sesija
Ir svarigi izveidot koucinga sesiju ta, lai izglitojamais biitu apmierinats ar procesu:

- pastastiet vinam par koucinga stilu. Paskaidrojiet, ka jlis nepiedavasiet atgriezenisko
saiti, nesniegsiet komentarus vai ieteikumus.

- Informéjiet izglitojamo, ka veiksiet piezimes.

- Pastastiet izglitojamam, ka viss, ko vins teiks, ir konfidencials, ja vien tas nav
nelikumigs vai nedross.

- Esiet atbildigs par procesu. Informgjiet izglitojamo, ka jis uzdosiet specifiskus
jautajumus un izteiksiet piezimes, kurus pieprasa koucinga principi.
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Pasniedzgjs lauj izglitojamiem radit savas idejas un planus, un vins tas nekoment&. Tomér
var but gadijumi, kad izglitojamam galigais iznakums vai ricibas plans ir pretruna ar
organizacijas vai komandas mérkiem. Saja gadijuma ir nepiecieSams apspriest plana
neatbilstibu péc koucinga sesijas vienatné ar konkréto izglitojamo.

GRUPAS UZDEVUMS

Apziniet, cik iesp&jams, izglitojamo domas un piemérus, lai palielinatu macibu atbilstibu
dalibniekiem.

Grupas diskusija. Kadas lietas, iek§€jas un argjas, motiveétu parmainities jis un citus? Visa
diskusija, uzdodiet preciz&josus jautajumus, nevertéjot izglitojama atbildes.

Vingrindjums: Lai palidzétu izglitojamam parbaudit savu gatavibu piedalities maciSanas
pasakumos.

Vadlinijas: Salieciet rinda skaitlus no 0 lidz 10 uz gridas, un ltidziet izglitojamos nostaties
blakus numuram, kas atbilst to pasreiz€jam iesaistes gatavibas Itmenim. Tad intervgjiet vinus
dazados punktos par to, kapéc vini atrodas vieta, kur tie atrodas.

Jautajiet viniem:
- Kapec tu izvelgjies So ciparu?
- Kapéc esi Seit un nevis pie cita cipara?
- Kas buitu nepiecieSams, lai tu parvietotos no sava izvéleta cipara uz lielaku?

Piezimes: Uzdevums var biit noderigs seminara sakuma, lai novertétu izglitojamo motivaciju
macities. Izpildot So uzdevumu vidusposma, §is uzdevums var noradit uz jomam, uz kuram
pasniedzg€jam ir jakoncentrgjas turpmak.

KOUCINGA PRASMES

Aktiva klausiSandas

Efektiva klausiSanas ir priekSnoteikums visu koucinga prasmju izmantoSanai. Kad
klausiSanas prasme ir pilniba apgiita, pasniedz€jam ir paaugstinata izpratnes sajuta. KlausiSanas
ir aktivs process, kura tiek pienemts apzinats lémums - uzklausit un saprast runataja zinojumus.
“Dzirde” ir fizisks, bet pasivs akts, kas ietver skanas uztverSanas procesu un funkciju.
Konstruktiva komunikacija un izpratne ir iesp&jama, aktivi klausoties.

Aktiva klausiSanas nozimé, ka to norada nosaukums, nepiecieSamibu aktivi klausities. Ir
pilniba jakoncentr&jas uz to, kas tiek teikts, nevis tikai pasivi uzklausit runataja véstijumu. Lai
gan aktiva klausiSanas var $kist vienkarSa, pamata prasme, ko visi zina, bet faktiski ta ir
sarezgita un ir japraktize.

Aktivas klausiSanas galvenie elementi:

1. neverbala uzvediba: sejas izteiksmes, balss tonis, acu kontakts;
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2. parfrazgjot izglitojama sniegto zinojumu jiisu vardos;
3. apstiprinajums;
4. atsaukSanas uz izglitojama vardiem un stastu;
5. uzdodot atklatus jautajumus vai konkrétus jautajumus, lai iegiitu skaidrojumu;
6. pilniga uzmaniba.
Aktivas klausiSanas prieksrocibas:
- sniedz izglitojamiem citu veidu, ka apsvért, ko vini teica;
- samazina pretestibas iesp&jamibu;
- mudina izglitojamos runat;
- pauz cienu;

- pastiprina motivaciju.

Aktivi klausoties, pasniedzgjs pauz empatiju - siltumu, cienu, ripes, apnemsanos un
patiesu interesi par izglitojamiem. Empatija lauj izglitojamiem drosi izteikties, rada drosu vidi,
kas veicina brivu informacijas plismu no izglitojamiem. Empatisks koucinga stils zino
izglitojamajam, ka vina izjitas pienem ar cienu, veicina nenosodisanu, sadarbibu attiecibas.

Divpadsmit aktivas klausiSanas blokéSanas pazimes (péc Tomas Gordona)
. Pavéles, vadiSana vai komandésana

. Bridinajumi vai draudi

. Padomu sniegSana, ieteikumu sniegSana vai risinajumu nodro§inasana

. Parliecinasana ar logiku, argument&sanu vai lekciju

. Moralizg$ana, spredikoSana, iestastiSana klientam par to, kas vinam jadara
. IebilSana, nosodiSana, kritiz€Sana vai vainoSana

. AbalstiSana, apstiprinasana vai slavéSana

. Kauninasana, izsmieSana

© 0O ~N O »n ~ W N

. PartulkoSana vai analize
10. ParliecinaSana, simpatiz€Sana vai mierinasana
11. Izjautasana

12. TraucéSana, izsmieSana vai temata mainiSana

Neverbala komunikacija

Aktiva klausiSanas nozimé ne tikai pilniba koncentréties uz runataju, bet ari aktivi izradit
neverbalas klausiSanas pazimes. Interese var tikt darita zinama sarunas biedram, uzturot acu
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kontaktu, pamajot ar galvu un smaidot. P&tijuma 1970. gados Alberts Mehrabians paradija, ka
tiesa saskarsmé (seja pret seju) tikai 7 procenti informacijas tika nodoti ar lietoto vardu
palidzibu. Balss tonalitate veidoja 38 procentus, un fiziologija (poza, zesti un sejas izteiksme)
pat 55 procentus. Miisu neverbala uzvediba dod lielu ieguldijumu misu izteikumu visparéja
nozime.

ApstiprinaSana

Apstiprinot izglitojamo sacito, tas atbalsta un veicina vinu pasefektivitates sajiitu, atzist vinu
grutibas, apstiprina vinu pieredzi un sajutas, palielina vinu parliecibu rikoties un mainit savu
uzvedibu. Piemeéri:

- Es domaju, ka ir lieliski, ka jus vélaties kaut ko darit $aja situacija.
- Tas jums bija loti griti.

- Tas ir labs ieteikums.

UZDEVUMS
Vingrojums: neverbala klausiSanas
Vadlinijas: Izglitojamie strada pa pariem: viens runa, otrs klausas.

Runataja loma: runat 2-3 mintites par uzdoto t€mu vai kadu no turpmak minétajiem tematiem,
pieméram: Veidi, ka esmu mainijies ka cilvéks gadu gaita. / Ko es ceru un planoju darit
nakamajos desmit gados.

Klausitaja loma: neko nesaka, ne pat ,mm hmm” vai citus vokalos trokSpus. Absoliita
kluséSana. Ta vieta klausitajs lieto neverbalas prasmes, lai daritu zinamu runatajam, ka vin$ vai
vina klausas un saprot.

Novertésana: Kada bija pieredze ka runatajiem? Klausitajam? Lidziet klausitajus noradit, ko
vini varetu but teikusi, ja tas butu atlauts.

REZULTATU NOTEIKSANA

Rezultatu noteikSana ir dala no koucinga procesa, un ta ir javeic sistematiski. Tas ir viens
no vienkarSakajiem veidiem, ka palielinat izglitojama motivaciju un produktivitati, saglabat
vina fokusu un virzienu. Rezultatu noteikSana balstas uz koncepciju, ka konkrétu merku
noteikSanas prakse uzlabo veiktspgju. Bez skaidriem mérkiem izglitojamie var justies
bezjedzigi, nesp€jigi noteikt prioritates un pabeigt uzdevumus, un komandas var iestrégt

parpratumos un konfliktos.
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Izglitojamais var atrasties dazadas fazes:

Problému faze Rezultatu faze

Es nevélos... Es gribu...

Es ientstu... Man patik...

Es nevaru turpinat ... Es velos

Man nepatik kludities... Es grib&tu biit kompetents sava darba.
Kapéc tas vienmer notiek ar mani? Ko es varu macities no situacijas?
Kas par to ir vainojams? Ko es tieSam Seit gribu?

Ko darit, ja to nevar atrisinat? Kas vél ir iesp&jams Seit?

Merku prasmiga uzstadiSana ir nozimigs solis, lai paveiktu iecer&to. Viena no pasaulé
zinamakajam teorijam mérku noteikSana ir SMART principu ieveroSana.

SMART principi mérku sasnieg§ana

Lai parliecinatos, ka mérki ir skaidri un sasniedzami, katram mérkim ir jabut:

+ specifiskam (vienkarSam, sapratigam, nozimigam). Meérkim jabut skaidram un
specifiskam, lai varétu koncentréties un justies motivétam to sasniegt. Nosakot mérki, atbildiet
uz pieciem jautajumiem:

- Ko es velos paveikt?

- Kapec Sis mérkis ir svarigs?

- Kas ir iesaistits?

- Kur tas atrodas?

- Kadi ir resursi vai ierobezojumi?

* Méramam (jegpilnam, motivéjosam). Mérkiem jabiit izmé&ramiem, lai izsekotu progresu
un paliktu motivéti. Progresa noverteésana palidz saglabat koncentréSanos un ieverot terminus.
Meéramam mérkim jaatbild uz jautajumiem ka:

- Cik daudz?
- Ka es zinasu, kad tas ir paveikts?

+ Sasniedzamam (saskanotam, sasniedzamam). Meérkim jabiit ari realam un
sasniedzamam, lai tas bltu veiksmigs. Sasniedzamais merkis parasti atbildés uz $adiem
jautajumiem:

- Ka es varu sasniegt So mérki?

- Cik reals ir mérkis, pamatojoties uz citiem ierobeZojumiem, pieméram, finansu
faktoriem?
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« AtbilstoSam (sapratigam, realistiskam un ar resursiem saistitam rezultatam). Saja solf ir
janodroSina, lai jisu mérkis jums butu svarigs un ka tas atbilstu/ biitu saistits ar1 citiem jisu
mérkiem. Jums uz Siem jautajumiem biitu jaatbild ar ,,ja”:

- Vai tas ir lietderigs?

- Vai ir Tstais laiks?

- Vali tas atbilst miisu citiem centieniem / vajadzibam?

- Vai es esmu Tstais cilvéks, lai sasniegtu So mérki?

- Vai tas ir piem@rojams pasreiz€ja sociali ekonomiskaja vide?

* Laika ierobeZotam (laika noteiktam, laika ierobezotam). Katram mérkim ir jabtit mérka
datumam vai terminam, lai pievérstu uzmanibu darbibai. Sis kritérijs palidz atdalit ikdienas
uzdevumus no ilgtermina mérkiem.

- Kad?

- Ko es varu darit p&c seSiem menesSiem?

- Ko es varu darit péc seSam nedelam?

- Ko es varu darit Sodien?

JAUTAJUMU SPEKS

Saskana ar koucinga principiem visi cilveéki apriori jauzskata par labi informétiem, ka
atrisinat savas problémas vai sasniegt rezultatus. Katrs izglitojamais tiek uztverts ka vieniga
persona, kura spgj atrast originalas un atbilstoSas atbildes, lai sasniegtu savus personigos vai
profesionalos mérkus. Koucinga jautajumi palidz izglitojamajam pardomat, ka vini definé
problému, uztver problému vai iedomajas méerki.

Tas prasa drosmi uzdot jautagjumu, nevis piedavat padomu, sniegt atbildi vai dot
risinagjumu. Sodienas aiznemtaja pasaulé pasniedzgjs var kou¢ingam patérét arf desmit miniites
val mazak. Koucingam jabut ikdienas un neformalam, nevis gadijjuma un formalam.
Parvietojiet savu uzvedibu no padomu sniegSanas un risinajumu sniegSanas uz jautajumu
uzdosanu.

Atklatie jautajumi:
- palidz pasniedzg&jam izprast izglitojamo viedoklus;

- veicina dialogu, jo uz tiem nevar atbildét ar vienu vardu vai frazi,

- neitrali pieprasa papildus informaciju,

- mudina izglitojamos runat lielako dalu laika,

- uztur komunikaciju.
Atvertie jautajumi dod izglitojamam loti plasu izteiksmes jomu, piedava alternativu vai izvéli,
uzaicina sniegt informaciju, nevis pieprasa to. Atvertie jautajumi sakas ar vardiem: Kas? Kad?
Kas? Ka? Kur? Esiet piesardzigi attieciba uz “kapéc”, jo tie var likties autoritari. Atbildes uz
Siem jautajumiem sniegs jaunus ieskatus, ka labak rikoties situacija.
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