Virtual Machining using
CAMWorks 2021

CAMWorks as a SOLIDWORKS Module

Kuang-Hua Chang, Ph.D.

S”c Better Textbooks. Lower Prices.

.SDCpublications.com


https://www.sdcpublications.com

Visit the following websites to learn more about this book:

Publications

swe amazoncom | Go.gle books | BARNES < NOBLE |



https://www.sdcpublications.com/Textbooks/Virtual-Machining-Using-CAMWorks-2021/ISBN/978-1-63057-406-2/
https://www.amazon.com/gp/product/1630574066?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=1630574066
http://books.google.com/books?vid=ISBN1630574066&printsec=frontcover
http://www.barnesandnoble.com/s/1630574066?dref=1&keyword=1630574066
http://www.tcpdf.org

vi

Virtual Machining Using CAMWorks 2021

Table of Contents

Preface i

Acknowledgments iii

About the Author v

About the Cover \

Table of Contents vi

Lesson 1:  Introduction t0 CAMWOTKS ......c.ceiuiiuiiiiiieiee ettt ettt see e aeeees 1
1.1 OVEIVIEW Of the LESSOM ...ueeuiiiieiieiieieie ettt et ettt et e b et e e s eeeeees 1
1.2 Virtual Machining .......cccooiiiiiiiiiiieiiee ettt sttt sttt sttt et se e st 2
1.3 CAMWorks Machining MoOdUIES...........coeerieririiriniiienentee ettt 4
I U <) 3113 o SRR 4
1.5 Opening Lesson 1 Model and Entering CAMWOTKS........cocciiriirininieninieieneeteeeeeeeeeee e 8
1.6  Extracting Machinable Features............cccocieiiiriiiiiiiiee ettt 10
1.7 Technology Database..........cccuecviiiiicriiiieiieitieseeseeeteereereeteesteestaeseressseesseesseessaesssessnesssesssesnns 11
1.8  CAMWorks Machine Simulation ..........ccccoeieririiierieeeseee et 11
1.9 Tutorial EXamMPLEs......cccieriieiieiiieeieeieee ettt ettt ettt ettt st ettt et e saeesaeeeaneenneenne 13

Lesson 2: A Quick RUN-TRIOUZN .....ccuviiiiiiiciiceecece ettt ebe e str e e b e esraessaeseae s 17
2.1 OVETVIEW OF the LESSOM ..c.ueiiiiiiiiiiieeiic ettt ettt ettt et b e st st enteebeenseens 17
2.2 The Simple Plate EXAMPIE......cooiiiiiiiiiiiei ettt ettt st e 17
2.3 USING CAMWOTIKS ..evviiiiiiiiieiie ettt esteste st e stesbeesbaesseestaesssessseasseasseesseesssesssesssessseessessseesseens 18
2.4 The Post Process and G-Code.........coouiiiiiiiiiiiiieeie ettt ettt st 28
2.5 Reviewing Machining Time.......c.cecuiiiuiiiiiiieeie ettt ettt sttt et e e 30
B R o5 (<) (o3 1< TSP TSPR 33

Lesson 3:  Machining 2.5 AXIS FEATUIES .......cecuiiitiiiieiieiie ettt ettt st seee s 35
3.1 OVETVIEW OF the LESSOM ....ueiiiiiiiieiiieiie ettt st ettt et b e st eateebeenaee s 35
3.2 The 2.5 Axis Features EXamPIe ........ccoccvveviiiiiiiieiie ettt ese et e e e seaessnessne s 36
3.3 USING CAMWOLKS ...ttt ettt ettt et b e sb e s bt e s et e st et e ebe e bt e sbeesaeesateenseenne 38
3.4  Creating a Face Milling OPeration..........cccverierieerieriieeieenieesieeseeseeseressseeseeseessessseesssessnesssennns 42
3.5 Re-Ordering Machining OPErations...........cc.ecveeveevreerieenieesieeseeereesseesseesseesseesssessesseessesssessseens 44
3.6  Reviewing Machining TimMe.........ccccccviiiiiiiiiiiiiiieiie ettt r e ve e teesaeesaaeeaveeaveenns 47
3.7  The Post Process and G-Code..........coeriiriiriiiiiiiiieesieeee ettt s 49
3.8 Stepping Through the TooIPath ..........cccviiiiiiiiiiciece e e e 49
3.0 EXEICISES uteeutietieitie ittt ettt ettt ettt ettt et b e bt e s h e e e a bt e bt e bt e bt e bt e eh et eat e et e e bt e bt e bt e sheesaeeeateenne 49

Lesson4: Machining a Freeform SUITace ..........ccoeciiiiiiiiiiiiiieceeete ettt 51
4.1 OVEIVIEW Of the LESSOM ....eeiiiiiiieiee ettt ettt et e et e e aeeaee e 51
4.2 The Freeform Surface EXample .........ccoocieriiiieiiiiiieieeieeeeste ettt s 52
4.3 USING CAMWOTKS ..c.eeiiiiiiieiiieiie ettt ettt sttt et et e eteesteesaaesatesnseesseenseesseesssesnsesnseenseenseens 54
4.4  Selecting Avoid Feature to Correct the Toolpath ..........ccceevievieiiiiiiieieceeeeeere e 59
4.5  Modifying the Area Clearance Toolpath.........cccccueieviiviiiriiirieiie et ere e 59
4.6  Reviewing the Machined Part QUAlity ..........ccccoeiiriiiiiiriiieriierie et 63
4.7  Adding a Local Milling OPeration............ccueruerreiereerrearreesseeseessessessseesseessessssesssesseessesssesssenns 65
4.8  Reviewing and Modifying the Pattern Project Operation............c.ccceevveevreeriierienvenneeneesreenneens 68
4.9 EEXOTCISES ..uveiiutieeiiie ettt ettt ettt ettt e et e et e e e bt e eaaeeeabeeebaeesabeeensaeeanseeenseeeasbeeensaeesseeeraeenreas 71



Virtual Machining Using CAMWorks 2021 vii

Lesson 5:  Multipart MAChINING ........cccveeiierciieiieitietiesiestesie e eieesieesteessaessaessseesseesseesseesssesssesnsessseensaens 73
5.1 OVEIVIEW OF the LEeSSOM ....eeieiiiiiieiieiti ettt sttt st e 73
5.2 The Multipart Machining EXample..........cccocviiiiiiiiiiiiiii ittt st 73
5.3 USING CAMWOTKS ..ttt ettt ettt e et e e st e e etbeesabeessteeessbaessseeansaeessaesssaeenssens 75
5.4  The Sequence of Part MacChining ..........ccoeoveiiirienieeieeie ettt e esteesene e e 79
5.5 TRE GCOAR...cniieeee ettt b et b e ettt e b et sttt e besb e et e besae e e 80
5.6 EX@ICISES -ttt ettt et et h e s at e e ettt e bt e bt e sht e eateea bt e bt e bt e nbteebeeeateenteeteen 84

Lesson 6:  Multiplane MacChining..........cccueeeueeiiieiieniienieniesie et et eieeseeseeseaessbeebeeseesseessnesnsesnseenseensaens 87
6.1 OVEIVIEW Of the LeSSOM ....eeieiiiiieieie ettt ettt et e e e et e e beenee e 87
6.2  The Multiplane Machining EXample ...........ccceviiiiiiiiieiiiieeieetcseesre ettt stae e e 88
6.3 USING CAMWOTKS ....oiiiiiiieiieiiecie ettt ettt ettt e st e bt e bt e bt e sseesatesnteenseenseesaesseessnesnsesnsennns 91
6.4  The Sequence of Part MacChinINg ..........c.ccoviiiiiiiiiiieiie ettt ere e saae s rresaneeane e 97
6.5  RevIEWINZ the G-COUC......cecoiiiiiiiiciiciieeeeese et ettt ta e s r e s eb e e b e esbe e taesaeestaesssessseenns 99
6.6 EEXETCISES ..uveuieeuiieieesiee ettt ettt ettt s e et e e e bt e beesaeeeatesabesabe e st enseesnbeenseanseenseensaessaesaseenseenne 102

Lesson 7:  Multiaxis Milling and Machine Simulation............cccccvevvieviienienienie e e e sne e 105
7.1 OVEIVIEW OF the LESSOM ...eocuiiiiiiiiiiii ettt ettt e eab e v e et e e eabeeenes 105
7.2 The Multiaxis Machining EXample.........cccccooiiiriiiiiiiiieienieeee ettt 106
7.3 USING CAMWOTKS ....viiiiiiiiiiiciicttete ettt st s teeveete e ta e s b e s ebessbeesbaesaessaesebesssessseesseesssessensnas 108
7.4  Adding a Local Milling Operation...........cccueecveerveerieereesiesisesreeseesseesseesseesssessesssesssessssesssessnes 113
7.5  Adding a Multiaxis Surface Milling Operation .............cecceverienerieneniniienenteneseetee e 116
7.6 TOOL GOUZINE ....eeievieerietieiieeiiecit ettt et et e et e e veebeebe e be e aseseseesseesbeesseesteesssesssessbeesseenssessensnas 118
7.7 Machine SIMUIAtION .....cc.oiuiiieiiiieeeeee ettt ettt et e ee et e aesseeneeseeneenee e 119
7.8  Revisiting the Freeform Surface Example of Lesson 4 ..........ccocvvviienienieeniiencieeeeceeeeseeeen 122
7.9 EXEICISES .uveueeiiiieieet ettt ettt ettt ettt b ettt h et bt et b e s bt et b et e bt e at et e bt ent e b eae et 123

Lesson 8:  Turning a Stepped Bar ........cooviviiiiieiieeeeeeese ettt sttt et 125
8.1 OVErVIEW Of the LSS ....eeuieiiiiiiiiiieiteiee ettt sttt et 125
8.2  The Stepped Bar EXamMPIe........c.ccouiiiiiiiiiiiiccicceeeeteeentee sttt ne v eeveevaeaee 126
8.3 USING CAMWOTKS ..ooiviiiiiiiie ittt ettt et ste et sta e etbesabeesbe e ba e sbesssessseesseenseeseens 128
8.4  Reviewing the G-code of Turning OPerations..........cccecvereereerveriieesieesieeseeseeseesreeseenseenseens 136
8.5 EXEICISES .ueeutintieitetiittete sttt ettt ettt st s h et b e ettt b et bbbt bt et b e e a et ebeenaenaes 138

Lesson 9:  Turning a Stub Shaft........ccooviiiiiiiiiie ettt et 139
9.1 OVETVIEW OF the LESSOM ..c.uviiiiiiiieiieiiecie ettt ettt e st e s e et e ebeebeesseesneesnees 139
9.2 The Stub shaft EXamPIe........c.cccviiiiiiiiiiiiciie ettt saeesraesvessbeesbeesbaesenesenas 140
0.3 USING CAMWOTKS ....viiiiiiiiiiiiti et ettt e s tesveeveebeeteestaesbesebeessaessaesssestsesssesssessseesseessensns 142
9.4 Cutting the TRIEad .......ccooiiiiiiiiiei ettt st st 148
9.5 BOTINg the HOLE......ooouiiiiiciiciteeeese ettt e et e e s taestbessbeesbeesbaessaesssenenas 155
0.6 USING @ TUIM-MIIL..oouiiiiiiiiiicceceeeee et e e e s te e s taesrbessbeesbe e taesssenenas 156
9.7 EXOTCISES ..uviiitiieeiiie ettt ettt et e ettt e et e et e e et e e bt e e st eeetaeessbeeessaeessaeenbeeeesseesasesesseeenreeennes 159

Lesson 10: Die Machining ApPPLICAtION.........cccvievieevieeniieiieseeiteereereeteesteesteesteesraessreesseesveeseesssesssessns 161
10.1  OVerview Of the LeSSOM ..c..ooiiiiiiiiiiiiieieiee ettt st st 161
10.2  The Sheet Metal Part DESIZN ......cccvvervieriieiieiieeieeie ettt eee e steesteessaesnaesnbeesseeseesnnennnes 161
10.3  Sheet Metal Forming Smulation ..........cc.ccvveiiiiiiieniieniieieecrecre et et steesaeeeveesveeeveesveesenesenas 162
104 TOOINE DESIZN...ccuviiiiiiieiiiiiiiicie et eteeste et e teeteebeeteesbaestbestbeerseesbeesseesseesssessseesbeesseesseessensnas 164
10.5 Adding a Virtual CNC Mill t0 CAMWOTKS.......cc.eririeieieiiininiesenieeeeeee et 164
10.6  Customizing Technology Database ..........cccccvveeiieriieriieiieriiecre ettt ere e eve e see e eresenas 165
10.7  Virtual Machining Simulation using CAMWOTKS .........ccccccviiriiiiinieniecee e 166
10.8  Machine SIMUIATION .....c..oiuiiiiriiiieieeeee ettt sttt st st 170

10.9  Machining the Die Using HAAS Mill .....cccoooiiiiiiiiiiieieeceeeeieeee st 173



viii Virtual Machining Using CAMWorks 2021

10.10 Process Implementation and Validation.............cceecveeierienienieniieieesieesee e sve e seees 174

Appendix A: Machinable Features

AT OVEIVIBW ..ttt ettt ettt et e b e bt e bt e s bt e s at e e et e ea bt ebeeebeesheesatesabesabe e bt e beenbeenaeas 177
A.2  Machinable Features for Milling Operations ...........cccecueeevieriienieenienreneesieeieesieesieesseesnnesnneenns 177
A.3  Machinable Features for Turning Operations .............ccceeevverueeriieneenieneeereereesieesieesseesenessennns 181
Appendix B: Machining OPEIatiOns ..........c.ccveevueerieeireerieenteesresseeseeseeseesseesseesseesssesssesssesssesssesssssssssssnes 185
Bl OVETVIBW .ttt sttt st b e sh et b e et e bt e bt et e st e et et bt e st e bt eae et e 185
B2 Milling OPETationS ........c.cecveeriieriierieeieeieeiteeteesteesttesstesseesseeseeseessaesseesssesssesssesssessseessessseesnees 185

B3 TUMNING OPETALIONS ....vevvieerieiieitieitiesieeeteeteeteesteesteesesesesessseesseeseesseesseesssesssesssesseesssesssesssessnes 186



	9781630574062_Links.pdf
	Buy this book
	About this book
	SDC Publications




