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Sisalto (esitysajat videolla)

CAM johdanto (3:58)

O 0O 0 0O O 0o 0O 0o O o O

NC-koneen ohjelmointi (5:52)

CAM Standard ja CAM Professional (7:36)
2.5-akselinen tyosto (8:42)

3-akselinen tyosto (10:54)

3+2-akselinen tyosto (11:23)

5-akselinen tyosto (12:21)

Knowledge Based Machining (KBM) (14:09)
Feature Based Machining (FBM) (15:17)
Automatic Feature Recognition (AFR) (16:34)
Tolerance Based Machining (TBM) (17:37)
Post Processor (18:27)

Harjoitus: Jaguar E-type V12 1971, turvavyon palautusjousen pidin (22:21)

©)

O 0O 0O O o0 o O o 0O o o o o

Mallin avaaminen CAM:iin (27:04)

CAM Add-In/Toolbar, CAM sovelluksen kdynnistys (27:52)

CAM tyovaiheet (29:03)

Define Machine, tyostokoneen maaritys (31:19)

Stock Manager, aihion maaritys (45:01)

Coordinate System, koordinaatiston maaritys (48:12)

Extract Machinable Features, koneistettavien piirteiden maaritys (50:28)
Generate Operation Plan, tyostosuunnitelman luonti ja muokkaus (55:15 ja 1:11:37)
Generate Toolpath, tyostoratojen luonti (57:52)

Simulate Toolpath, tyostoratojen simulointi (1:01:16 ja 1:15:29)

Sort Operations/Reorder, tyostovaiheiden jarjestys (1:05:18 ja 1:12:21)
2.5 Axis Feature, tyostopiirteen manuaalinen lisdys (1:06:47)

Part Perimeter Feature, kappaleen ulkoreunan tyostorata (1:17:02)

Mill Part Setup, uuden tyovaiheen luonti (1:22:38)

Post Process, jalkikasittely ja G-koodin tallennus (1:25:39)

SW CAM Technology Database (1:32:19)

9.
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SolidWorks CAM johdanto

 SOLIDWORKS CAM (Powered by CAMWorks)
e Taysin SolidWorksiin integroitu tyostoratojen ohjelmointi
* Yhdistetaan suunnittelu- ja valmistusprosessit samaan jarjestelmaan

e Valtetaan ylimaaraisia kustannuksia ja viiveita

e Kayttokohde
* Arvioidaan valmistettavuutta prosessin alkuvaiheessa

 Maaritetaan tyostdohjelma ja viedaan se tyostokoneelle

 Hyodyt
 Hyddynnetdan Solikan runsasta 3D-tietoa
e Kasitelladan samaa dataa yhdessa ohjelmassa
e Selkeytetaan ohjelmien yllapitoa
* Vahennetaan toistuvia manuaalisia tydvaiheita

Virheiden minimointi

Ajansaasto
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NC-koneen ohjelmointi

SOLIDWORKS

CAD-ohjelma
e 3D-mallinnus

STEP

CAM-Ohjelma
e TyoOstoradat

Erillinen CAM

—=

Postprosessori

* NC-ohjelma

\
% G-koodi
/

A

SOLIDWORKS
* 3D-mallinnus
e Tyodstoradat
* NC-ohjelma

) oo

4
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CAM Standard ja CAM Professional

CAM Standard CAM Professional

* Sisaltyy kaikkiin SW yllapitoihin * Hankitaan erikseen

e 2.5 akselinen tyosto 3+2 akselinen tydsto

* Osamallit * Osamallit

* Yksi body * Multibody
e Konfiguraatiot
* Kokoonpanot

* Jyrsiminen * Jyrsiminen
* Laser/vesi/plasmaleikkuri * Laser/vesi/plasmaleikkuri
* Sorvaaminen
e Suurnopeustyosto (VoluMill)
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2.5-akselinen tyosto

 Vain kahta akselia liikutetaan samaan aikaan
e Koneessa vahintaan 3-akselia

* Prismaattiset kappaleet

* Suuri osa jyrsinnasta

Z liike tyostojen valissa a

 Yksinkertaiset koneistukset
e Poraaminen

* XY-tasopinnat

X jaY lilke samaan aikaan

e Taskun reuna suora tai kaareva

e ZLevel-koneistukset ‘
* Tyostorata XY-suunnassa "

e Vaiheittainen Z-siirtyma
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2.5-akselinen tyosto

Z liike tyostojen valissa

X ja'Y liike samaan aikaan
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3-akselinen tyosto

* Kolmea akselia liikutetaan tyoston aikana

X, Y ja Z akselien liike samaan aikaan tyostettaessa
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3+2 -akselinen tyosto

 Mahdollistaa tyostdkoneen 4. ja 5. akselin liikkeet

* Akselit siirtyvat ohjelmoituun asemaan, jonka jalkeen X, Y ja Z akselien liike samaan aikaan tydstettaessi.
2.5-akselinen tai 3-akselinen tyosto suoritetaan Aelled o & geeion wllst

* Eikayta 4. ja 5. akselia samanaikaisesti tyoston aikana
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5-akselinen tyosto

* 5 akselin samanaikainen liike tyostettaessa

Kaikkien akselien liike tyostettaessa

th

ANNIVERSARY
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Knowledge Based Machining (KBM)

* Knowledge based machining on
tyostoratojen ja tyostoohjelman
automaattinen luonti e
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Feature Based Machining

* Feature based machining -ominaisuuden

avulla mallin piirteista tehdaan koneistettavat . ...

piirteet. - <<y
* Piirteet voivat olla SW:n omia piirteita tai =

muusta ohjelmasta tuotua geometriaa. - ﬁ
 Eisiis tarvetta tyolaisiin wire frame tai ——

chaining -maarityksiin. —
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Automatic Feature Recognition (AFR)

* Automaattinen piirteen tunnistus etsii mallista halutut 2D- _
muodot ‘

Faceting

* Mallissa SolidWorks:ssa mallinnettua tai tuotua geometriaa )

Spline deviation : 0.05mm

(water tight solid body) S

[ Extract machinable features

* Piirteentunnistusasetuksia voi muuttaa mallikohtaisesti =g

[¥] Non holes lon holes
(V] Boss Boss

[ Face

|| Part perimeter
|V Tapered & fileted

oy POCKC LYY

[ Multi suface pockets Boss type
Hole recognition options Local features
Max diameter :  1000mm : @ Smart pick
Min included angle : 360deq = | Adjacent faces
["] Condense spiit holes

[¥] Create feature groups
|| Check accessibility for through features
|| Simplify Features

[71 Recognize features by depth

Associate interactive 2.5 Aas features

[ Associate all existing features V| Associate new features
[ Disassociate all exssting features
| View system defaults Applyto - | All Possble

o | | e




2
PS SOLIDWORKS

Tolerance Based Machining(TBM)

* Mallille annetut toleranssitiedot
luetaan PMI mitoista (TolAnalyst)

* Prosessi lukee toleranssit ja |
. . . Machine to the
pinnanlaadut ja valitsee vastaavat

eliminates long-standing issues surrounding differences
between design practices required to tolerance parts based on

[ J
ko n e I St u S a S et u kS et fit, form and function vs. manufacturing's need to machine
geometry based on mean dimensions and tolerances,
i no
Reads SOLIDWORKS Dim Expert Dimensions
Reads SOLIDWORKS MBD Information
Adjusts Asymmetric Tolerances to Mean Values

Reads Surface Finish Annotations

Selects Tools, Feeds and Speeds based on Dim Expert
and MBD
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Post Processor

* Postprosessori lukee sovelluksessa olevat
tyostoradat ja kirjoittaa ne tyostokoneen kielelle

. . J.‘-??S SOLIDWORES # s Gl @ B & - wwesomr B sammsomions G- - 2 0 % AT Predater CHE Edilor for ANtk 1035 MBI D skiop MILLPZ el [Fead D] =l ]
- - = T ble kit e Uslee Frocess LWL formet Opbons  Window  Hep
- OO I SI D& d& ol M B B
B Tenobas[3pFarLT +| Cormol [FARICH
) - oUWl
Frwcuren | Sketch | Fabiste | Dimipet  SOUTWWORES Add-ns | Simdetion | Anelyuis Pregasation | CAMWosko 7015 | | j

* Postprosessorit ovat erilaisia eri tyostdkoneilla CTE e e T

I captwiors NU Marager
= Canfiquestions

 Koneen ohjaus, controller, maarittaa mita postprosessoria | &

5 Wil Bart Sebupd [Gmupd]
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4 B Faugh Mils( 134 - 23 Flat End]

i B Coneour Ml 138 - 14 Fiat End)

v gl Cember DNIZ[TAL - Temen w6O0EG Conter Deil]

e SolidWorks CAM Post Processor downloads: TR

' H Contor WilHTAS - B Fle End]

M14 {12 Cmm JOHBER DRILL)
M15 T41 MES
RIS 5528 MIE

M1 Dl b

MIE G G5 GO0 2050148 Y60.657
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Y htt . k t_ _I b MY G0 225, h0S
S.//CAMWOIrKS.COM/pPOS rocessor-iiprary N24 Go1 G2 20
P26 (M 1I5% $ID0G COUNTERSINK
36 T4 M6
- W7 8548 M3
Machine Type : Mill
SMTC MR | Coumersickl )
A = ozt e TI5 G G5 G 60148 60657
Machine Series : BRIO MILLER WD G5 225, HAS Mg
Control : Siemens E;ﬁﬁ:z‘s?—i‘i—:sﬁ” LN F46.132
8080 33 K-50, Y0
: , I G0 225,
More Informaion : View e
Last Updated : 15-March-2019 Wi (2500 CRB IFL 3ELOCH
AL 137 T4 %508
Sample Output Code : View H3IE 5757 M03
Supported G & M Codes : View
W35 { Raugh ML )
P0G G - T12 50 Y100 2% LI
o
EIALEIE] Modet 0 Wiews | Mation fude 1 ) TR MUK LA [ s
SOLIDAORES Presmum 2005 &6 Editicon Editiray Pait Cuglom  + =7
Download
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Post Processor

* Lataa sopiva postprosessori

* Pura zip-tiedosto

[ ]
* Tallenna Posts kansioon - x
Machine ToolCrib PostProcessor Posting Setup Rotary Axis  Tilt Axis
® ° D Active post processor:
e U S . rOg ra l I l a a ces C:\ProgramData\SOLIDWORKS\SOLIDWORKS CAM 2020\Posts\M3Axis-Tutorial CTL |
Available
.o .o . C:\ProgramData\SOLIDWORKS\SOLIDWORKS CAM 2020\Posts\MILL\BRIO_MILLER.ctl |
. ITUS siirra koko CAM-kansio omaa
Hrr NSI N NI
MILL\BROTHER-C720
. MILL\CENTURION-6
- MILL\DIALOG3 Select
a a a n S I O O n M”_L"LDU-\LOG-“- DAPT CL
MILL\FADALCNC
MILL\FAGORS070 v E
Do not show license expired post processors
Parameter Value
Machine Name SMTCL BRIO MILLER 8
] o Controller Type SIEMENS 808D
od = | Mill Original Past Name BRIO_MILLER SRC
Home chare View CAMWorks Version CAMWoarks 2018
Version Date 3-12-2019
1 oy Cut '-u_.ljj Mew item ~ L Open = £ Home 508.00000mm
|—|_-| _I « = x ﬁl £ \ﬂ E ) Traverse Rate 6350.00000mm
.| Copy path 'd Easy access ™ Edit
Pinto Quick Copy Paste Move Copy Delete Rename MNew Properties .
access 7] Paste shortcut to~ to~ - folder - History | —
Ciipboard S New onen Description: SMTCL BRIO MILLER post processor
> Koulutus > CAM > BRIO_MILLER : - g Usage: Milling and Drilling
N - v 4 | « 0S(C) > ProgramData > SOLIDWORKS > SOLIDWORKS CAM 2020 > Posts > Mill v mgdgﬁx:':'_"';g
Name Pate modified Type Size . - - e Post name: BRIO_MILLER.CTL
ame escription ate modifie . _
5. BRIO_MILLER.ctl 1062020 10.14 CTL File 97 KB % Quick access Posted output style: 50 Mode - Standard Fanuc type
(] BRIO_MILLER.LIB 10.6.2020 10.14 LIB File 8 KB . == BRIO_MILLER ctl el
(] BRIO_MILLER.Ing 10.6.2020 10.14 LNG File 9 KB %* Dropbox B GRS el MiEelel Ik
[ ] BRIO_MILLER.pinf 10.6.2020 10.14 PINF File 1KB @ OneDrive 'J BRIO_MILLER Ing el More
(] BRIO_MILLERSRC 10.6.2020 10.14 SRC File 23 KB _ B GRS e MiEelel Ik
. 5> = This PC
BRIO_MILLER_L.rtf 10.6.2020 10.14 Rich Text Format 32 KB s BRIO_MILLER.SRC 10.6.2020 10.14
BRIO_MILLER _S.rtf 10.6.2020 10.14 Rich Text Format 33 KB W Network oLy JILLER L 10.6.2020 10.14
BRIO_MILLER S.rtf 10.6.2020 10.14 k., Cancel Help
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Harjoitus

Jaguar E-type v12 1971 / Turvavyon palautusjousen pldln

* Tavoite: NC-ohjelma kappaleelle “:"
* G-koodi &
e Setup Sheet

* Harjoituksen kulku
e Alkumaaritykset
e Tyostokone, aihio ja koordinaatisto
* Koneistettavat piirteet

 Automaattinen ja manuaalinen tapa

e TyOstoradat
* NC-ohjelma
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Mallin tarkastelu

Huom! uran koko
Ei ole sopivaa tyokalua valmiina
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Harjoitus

* SolidWorks CAM kaynnistys

{3 Options
Add-Ins...
Save/Restore Settings...

Button Size k

SOLIDWORKS CAM 2020
SOLIDWORKS CAM 2020 Add-in Powered by CAMWorks.

CAProgram Files\SOLIDWORKS Corp\SOLIDWORKS
CAM
‘\owaddinu.dll

Add-Ins X
Active Add-ins Start Up LasTti:noead "
[—]SOLIDWORKS Premium Add-ins

[ ] i Circuitworks ]

] &2 Featureworks ]

[] € photoview 360 ] 1s

D @@; ScanTo3D |:| <15

[ @, SOLIDWORKS Design Checker ] <15

] € SOLDWORKS PDM ] <15

[] 76 SOLIDWORKS Routing ] 25

(] & sOUDWORKS Simulation ] 65

] ¥ sOLDWORKS Toolbox Library ] 15

[] SOLIDWORKS Toolbox Utilities [] <15
1%} soupworks utilities []

] Tol&nalyst ] 1s
ESOLIDWORKS Add-ins

[[]  3DEXPERIENCE PLM Services ] 55

D Autotrace |:|

SOLIDWORKS CAM 2020 [] 55

[] SOLIDWORKS Composer ] <15

[ ] % SOLDWORKS Forum 2020 ] <15

Cancel
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

'

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Post process

Gl

'

Transmit file to CNC

'

End

)
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CAM-tyovaiheet

()

|

v

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

;
Y

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

'

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Post process

Gl

'

Transmit file to CNC

'

End

)
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SOLIDWORKS CAM Feature Tree

* Machine
* Kone, jolla kappale tyostetaan oo o
\“ L | 2

e Tyo kaluki rjastot [ SOLIDWORKS CAM NC Manager

& Machine [Mill - Metric]
° Postprosesso ri ~IB) Stock Manager[6061-T6]

.i'n Coordinate System [Not Defined]

-8 Recycle Bin

* Stock Manager
* Aihion ja materiaalin maaritys
e Jyrsinta: bounding box, pursotettu sketsi, STL-tiedosto, part-malli

* Coordinate System
e Koordinaatiston valinta tai muokkaaminen

* Recycle Bin
* Koneistettavat piirteet, joita et ole koneistamassa
e Poistettu piirre tallentuu tanne
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Machine

e Machine
. . P::"; SOLIDWORKS File Edit View Insert Tools Window Help
 Kone, jolla osa valmistetaan b Coorinate sysem &
. . . . . efine Uﬁ Stock Manager ra achinahle
* SW CAM -laajuuskohtaisesti eri valinnat Vichne b sowp e Festures

Features | Sketch | Markup | Evaluate | MBD Dimensions | SOLIDWORK:

* Jyrsinta ja sorvaus

* Yksikkdmaaritys periytyy mallin yksikoista S B R ¢ @ ¥ EF

[0)|SOLIDWORKS CAM NC Manac -~

Futrart Marhinahla Fastirac |

* Available Machines - Active Machine PP s
M Coordinate System [Not De &~ Opiivris::
¢ TOOI Crlb & Recycle Bin ET;::SE
* Tyokalukirjasto i Ik Display }
* Oletukset SW asennuksen mukana s
* Tyypillisesti jokaiselle koneelle tulisi tehda oma tydkalukirjasto '

* Voi myos olla yksi kirjasto jossa on yrityksen kaikkien koneiden tyokalut

Valitse jyrsinta
Valitse Tool Crib 2 Metric
Lisaa 3mm tappi
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Machine

* Post Processor

 SW CAM sisaisen postprosessorin valinta

* Tai CL tiedoston valinta, jolla postprosessointi hoidetaan kolmannen osapuolen
ohjelmalla

 Sjjainti oletuskansiossa
e SUOSITUS: Oma kansio

* Postprosessoria voi vaihtaa koska tahansa

* Voit ohjelmoida osamallin G-koodin yhdelle koneelle, vaihtaa postprosessoria ja tallentaa
G-koodin toiselle koneelle

* Posting
* Konekohtaisten parametrien muokkaus
* Parametrit kirjoitetaan NC-koodiin

* Tiedot kirjataan myos Setup Sheet -asetuslehdelle, joka tallentuu NC-ohjelman
mukana

* Tyypillisesti NC-ohjelmaan tarvitaan:
* Define coolant from
* Define tool dia & length offsets from

* Muita parametreja, jos controller tai postprosessori vaatii

e Setup, Rotary ja Tilt liittyvat CAM Professional laajuuteen

Post Processor = M3AXIS-TUTORIAL
Posting -> Part Thickness = 11,5 mm
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

'

Select SOLIDWORKS CAM
Feature Tree @

l

Define machine controller
parameters

L ¥

]
Y

Define stock

80

| Define machinable features

(AFR or IFR) @

Simulate toolpaths

®

'

Generate operation plan

B
'

Are toolpaths correct?

Adjust operation parameters
as required

Post process

Gl

'

'

Generate toolpaths

Transmit file to CNC

'

End

)

Luo Stock sketsin mukaan
65x75x15 alumiini
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

l
Y

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

'

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Post process

Gl

'

Transmit file to CNC

'

End

)
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Machinable features

Machinable Features

* Automatic Feature Recognition AFR
* Kaksiulotteiset prismaattiset piirteet ja viistetyt seinamat
e Taskut, reiat, kiilaurat, pursotukset, ...

* Interactive Feature Recognition IFR
* AFR ei tue kaikkia piirteita
* Monimutkaiset piirteet tulee maarittaa manuaalisesti

* Plirteen vari sininen
* Operaatiota ei ole maaritetty piirteelle
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Machinable features

G E B & €

S [ 2

IE) Stock Manager[6061
- Coordinate System [
- Mill Part Setup'

-] Face Feature1 [Fir
B8 Open Pocket1 [Rc
-5 Irreqular Pocket1

#-{E Hole Group1 [Dril
-5 Perimeter-Open F
-8 Recycle Bin

- Irregular Slot1 [Re

]|SDLIDWDRK5 CAM NC Mananer]
& Machine [Mill - Metr B Extract Machinable Features

Rebuild
Highlight Recognized Faces
Highlight Unrecognized Faces

Generate Operation Plan

Options...
TechDB..

Go To..
Tree Display

Lock
Rename
Hide

Collapse ltems

Dptions

Faceting

| |Force facet regeneration

Extract machinable features

Feature types
[+|Holes
Nr_'nn holes
|:IEI|:|55
[#]Face
[ |Pant perimeter
Tapared& fillated
Multi surface pockels

[ ] Curve features for chamfering

Hole recognition options

Max diameter |5EI B0mm
Min included angle |36{]D{]deg
| ]Condense split holes

[ ]Extend holes to the stock Apply..

|:] Create feature groups
[ ]Check accessibility for through features

| ] simplify Features
|:| Recognize features by depth

Associate interactive 2 5 Axis features

Associate all existing features

Disassociate all existing featuras

[]Vview system defaults

Spline deviation :

General MillFeatures Display Simulation Update File Locations

Facet deviation : | =

4

0.03mm

:

Remove on rebuld

Part perimeter options
Open pocket type
Boss type

Local features

(@) Smart pick
i:l Adjacent faces
Curve feature options

Max face angle :

Planar edges only

Rasat All

4 N F

500deg

[+] Associate new features

Applyto:  AllPossible

Help

Valitse tunnistettavat piirteet
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

l
Y

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

I

Y

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Post process

Gl

'

Transmit file to CNC

'

End

)
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Operation Plan

* Piirteiden luomisen jalkeen niille operaatiot
* Rouhinta, viimeistely, jne
* Tydkalujen lisaaminen piirteille

* Piirteiden tiedoista ja Technology database:sta
e Tyokalun koko, syottonopeus

Tee Operation Plan

* Mitka operaatiot tarvitaan kullekin piirteelle
* Oletusarvot kunkin operaation parametreille

* Operation Plan luonti
e Kaikille asetuksille (Mill Part Setup)
* Yhdelle valitulle asetukselle
* Yhdelle valitulle koneistettavalle piirteelle (Machinable Feature)

* Operation Tree -valilehti
* Siniset operaatiot: Ei ole maaritetty tyostoratoja
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

|
Y

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Post process

Gl

'

Transmit file to CNC

'

End

)
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Toolpaths

* Piirteet ja operation plan tulee olla tehty ensin

* Leikkaava tyostorata 50 S
 Viiva, ympyra, kaari, jne

* Toolpath on ainut geometrinen elementti, joka voidaan postprosessoida

* TyOstoradat tehdaan samassa jarjestyksessa, kuin operaatiot ovat
plirrepuussa

* Tyostoratojen luomisen jalkeen mallin tyost6-ohjelma (G-koodi) voidaan
luoda

* Operaatioiden vari muuttuu mustaksi, kun tyostorata sille on luotu

* Jos jaa siniseksi, kyseinen operaatio ei poista materiaalia. Esim 2 rouhintaa ja
viimeistely, jossa jalkimmaisella rouhinnalla ei tyostettavaa
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS

or Import part

'

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

B
'

Adjust operation parameters
as required

Simulate toolpaths

®

No

Are toolpaths correct?

'

Generate toolpaths

Post process

Gl

'

Transmit file to CNC

'

End

)

Tarkastele tyostoradat
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

No

Simulate toolpaths

®

B
'

Adjust operation parameters
as required

'

Generate toolpaths

G;‘?,’?

Are toolpaths correct?

Y

Post process

Gl

'

Transmit file to CNC

'

End

)
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Piirteiden manuaalinen lisaaminen ja jarjestys gy ¢

o 4
R

* Jos piirteita puuttuu, lis

daa ne manuaalisesti
* Operation Plan > Toolpaths > Simulate Toolpaths

Luo puuttuvat piirteet

~J= COOTamarte SysTEm [USer DETmeq]
& |Mill PartSet ' _ . .

— Edit Definition...
5] Face Feat
58 Open Poc Recognize Features
-f5g Irreqular | Recoagnize Local Features

a a

-J Irreqular !
--[gg Hole Groi
B Perimetel Generate Operation Plan

-8 Recycle Bin Mill Part Setup...

Sort features...

=1

2.5 Axis Feature...
Part Perimeter Feature...
Multi Surface Feature...

QG

@ BER[e/ €W E[T]

2.5 Axis Feature: Select Entities

2.5 Axis Feature

Iype : Open Pocket

Selection Filter
L-J Outer loop
|/ Convert to loop

|| check for taper & fillets

Dfﬂntour select tool

Available Sketches

Part Sketches

End Condition

O

x»

¥

o

M Stock

Sketchs
Sketchd
Sketch3
Sketch2
Sketch

Selected Entities

¥

0
L/

2.5 Axis Feature: End Conditions

“ow -

|G Prafile :I Island

2.5 Axis Feature

Tyoe ! Open Packet
strategy : Rough-Finish
hpim‘.h gttribars - Bdsin

Theough : [

Ene condition - Direction 1

Upto Face

e

End conditien - Direction 2

Feature Profile

L B R (@ W EF
2.5 Axis Feature: |sland Entities

PO ]

|G End Condition

Feature

Open Pocket [1)
Auto detect
Detect Tor al
Selection Filter
-
W Duter loap
LF| Convert ta loop
|_|-: ontour seled toal

Available Sketches

I &  |oteed
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Piirteiden manuaalinen lisaaminen ja jarjestys g

* Jos tyostoradat ei ole sopivassa jarjestyksessa, muokkaa

e Raahaaminen
 Sorttaus

//{- ‘
/
\ - -

J

o 4

e’

G BR & W

[F) SOLIDWORKS CAM NC Manager
----- X Machine [Mill - Metric]
-JE) Stock Manager[6061-T6]

- Mill Part Setup1 [Group1?
- & Face Mill 1[T12 - 50 Fe
E-49 Rough Mill1[T05 - 20
=+ Contour Mill1[T05 - 2 @&
e Rough Mill2[T01 - 6 F &5
f-49 Rough Mill3[T14 - 3 F
=+ Contour Mill2[T14 - 3
e Rough Mill4[T14 - 3 F
=+ Contour Mill3[T14 - 3
f-3F Center Drill 1T15 - 10
ey Drill 1[T16 - 6x118° Di
E-49 Rough Mill6[T03 - 12
B Contour Mill4[TOS - 2 [i=
=-8 Recycle Bin

14 Rough MllS[T14 -3 F gg

BT

R

la

4

Edit Definition...

Generate Toolpath
Simulate Toolpath...
Step Thru Toolpath...
Post Process...

2.5 Axis Mill Operations
Hole Machining Operations
3 Axis Mill Operations

Post Operation...

Combine Operations...

Sort Operations...

Split Setup
Delete Toolpath
Generate Setup Sheets...

Properties...
set View

Delete
Rename
Suppress

Hide

Expand ltems
Collapse ltems

Jar)

estysta

Muokkaa jarjestys
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CAM-tyovaiheet

(sm )
l

Model part in SOLIDWORKS
or Import part

l ©

Select SOLIDWORKS CAM

Feature Tree @

l

Define machine controller
parameters

'

Define stock

L ¥

80

| Define machinable features

(AFR or IFR) @

'

Generate operation plan

B
'

Adjust operation parameters
as required

'

Generate toolpaths

G;‘?,’?

No

Simulate toolpaths

®

Are toolpaths correct?

Y

Post process

Gl

|
v

Transmit file to CNC

'

End

)




2
PS SOLIDWORKS

Post Process

* NC-ohjelmatiedoston luomisen viimeinen vaihe

* Postprosessointi muuttaa yleisen tydradan muotoon, jonka tyostdkone tai erillinen
ohjelma ymmartaa

* NC-koodi tietylle tyostokoneelle
* APT CL -tiedosto ulkoiseen postprosessointiohjelmaan

NC-ohjelma

Kolmannen osapuolen
Postprosessointiohjelma
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Post Process

pooot

N1 @21

N2 (20MM CRB 2FL 38 LOC)
N3 G91 G28 X0 YO Z0

N4 TO5 MO6

N5 S756 MO3

* Postprosessointi SolidWorks:ssa tuottaa 2 tekstitiedostoa
 NC-ohjelma (G-koodi)
* Asetuslehti (Setup Sheet)

N6 ( Rough Milll )
N7 G90 G54 GOO X-4.75 ¥4.25
N8 G43 Z2.5 HO5 MO8

N9 GO1 Z-4.75 F13.455

N10 G17 Y-4.25 F53.821

N1l X4.75
N12 Y4.25
N13 X-4.75 .
N14 Y12.25 G-koodi
N15 X-12.75
N16 Y-12.25
N17 X12.75
N18 Y12.25
N19 X-4.75
N20 X-12.75
N21 Y-12.25
N22 X12.75
N23 Y12.25
N24 X-4.75
N25 GO0 Z2.5
N26 Y4.25
N27 Z-2.25
N28 GOl Z-5. F13.455

N29 Y-4.25 F53.821

N30 X4.75

N31 Y4.25

N32 X-4.75

N33 Y12.25

N34 X-12.75

N35 Y-12.25

N36 X12.75

N37 ¥12.25

N38 X-4.75

N39 X-12.75

NAO Y-12.25

43 |NA1 X12.75

14 |NA2 Y12.25

45 |NA3 X-4.75

16 N44 GOO Z2.5

47 NAS Z25. M09

45 N46 GI1 G28 ZO

49 NA7 (12MM CRB 2FL 25 LOC)
50 NAS TO3 MO6

51 NA9 S1495 MO03

LT=I =TS N N L

o e
Ly by = o

[T
[~ &

=
=]

=
=]

[
o

* Milla tahansa tekstieditorilla voi lukea, muokata ja tulostaa
* DNC text editor Solikan mukana

Ba by By by Ba ba by Ba ba by
W =] oy W ol L B e D

* Tiedostojen siirto tyostokoneelle riippuu koneesta

T I T T ¥ R ¥R SY R WV R VR WY
L=~ T = I L L T =]

'
L5

NC-ohjelma
G-koodi
Asetuslehti

1| AIPWorks-SolidWorksCAM-sample.set - Notepad Asetudehti - O X

File Edit Format View Help
(Cuts)
( PROGRAM NUMBER=0@01 )
( MACHINE=MILL TUTORIAL )
( CONTROLLER=FANUC TYPE )
Postprosessoi ( MATERIAL-364 )

( THICKNESS=5. )
( STATION TOOL TYPE DIAMETER CORNER RADIUS DESCRIPTION )
T )
( oas ENDMILL 020.00 2eMM CREB 2FL 38 LOC
( ea3 ENDMTILL 912.00 12MM CRB 2FL 25 LOC
(
(

oe4 ENDMILL 016.00 16MM CRB 2FL 32 LOC
002 ENDMILL 010.00 1eMMm CRB 2FL 22 LOC

[

Ln 1, Col 1 100%  Windows (CRLF) UTF-8
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SolidWorks CAM Technology Database

Tools | Window Help # ﬁ' D "E’}" ﬁ T s & - -

SOLIDWORKS Applications | @ R l Rib  [&d Wrap
Ypress Products v | Fillet Linear Pattern @ Draft [fb] Intersect | R
SOLIDWORKS CAM v | B Extract Machinable Features

G 0] 1on Pl
W Asset Publisher.. R S &40 SOLIDWORKS CAM 2020 Technology Database — O X

Generate Toolpath

Simulate Toolpath... . .
Step Thru Toolpath.. —_— C Settings =i Inches 9

Post Process...

% Defeature..
% Export To AEC...

@ Select

(34 Magnified Selection Application Default - | pi v

Box Selection MNew g

NMEFENe S

g oo selecton o febud s
[¥ select over Geometry Save CL File...
Uy Select All Ctrl+A Import and Export... Automatic = (@
B2 User Defined Tools And Holders E Mill TDD”F‘IQ
[# Power Select... % Publish eDrawings Language : English / English v
Compare Y =
Find/Modify R é: Technology Database... é Turn Tooling — ;
Design Checker »
4/ Format Painter.. 8§ Options.. This functionality allows you to save and restore customization settings for TechDBApp grid column visibility and order location.

‘."
Sketch Entities v Customize Menu ﬂ Feed / Speed Save Settings... Restore Settings...
. Link Database Import Database
Settings

It is recommended to ensure SOLIDWORKS is not running before proceeding further.

@ About Please choose the location of the source database.

2= C\SW_Data\CAM\TechDB\TechDB.cwdb
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Etakoulutukset

AlIPWorks etakoulutukset

aipworks.fi/koulutus/



https://aipworks.fi/koulutus/

