Kuang-Hua Chang, Ph.D.

MACHINING SIMULATION USING
SOLIDWORKS CAM 2021

S”c Better Textbooks. Lower Prices.

PUBLICATIONS www.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/Machining-Simulation-Using-SOLIDWORKS-CAM/ISBN/978-1-63057-414-7/
https://www.amazon.com/gp/product/1630574147?ie=UTF8&tag=sdcpublications&linkCode=as2&camp=211189&creative=374929&creativeASIN=1630574147
http://books.google.com/books?vid=ISBN1630574147&printsec=frontcover
http://www.barnesandnoble.com/s/1630574147?dref=1&keyword=1630574147
http://www.tcpdf.org

Machining Simulation Using SOLIDWORKS CAM 2021 vii

Table of Contents

Preface 1

Acknowledgments v

About the Author \%

About the Cover vi

Table of Contents vii

Lesson 1: Introduction to SOLIDWORKS CAM......cccoiiiiiiiiiieciecie ettt eve e raestnessve v ene 1
1.1 OVEIVIEW Of the LESSOM ..euviiiiiiieiiiiiciiecie ettt ettt st et b e et e e s beesabestbeesbeesbeesbeessnessnensnas 1
1.2 Virtual Machining.......cocceiiiuiiiiiiiiie ettt ettt ettt s 2
1.3 SOLIDWORKS CAM PACKAZES ......corvieiieieriieiieniieiieiesieeeesteseeesesseessessesseessesseessessesssensessasssensens 4
1.4 USET INEEITACE. . uviiiieiieciie ettt st e s b e s tbeesbeesbe e bt e tbessbeesbeesseessaessaesssesssessseanns 5
1.5 Opening Lesson 1 Model and Entering SOLIDWORKS CAM .....cccooiiiiiinininiiniiniceneeeee 9
1.6 Extracting Machinable FEatures...........cocverieiiiiienieiieee ettt 11
1.7 TeChNOLOZY Database.......cc.eevviiriiiiieiieeie ettt sttt e teestaestbeesse e beesseesssessseesseessaesseens 11
1.8 TULOrIAl EXAMPIES ...cvviiiiieiiiiiiiieciie ettt st e et e e s tee s tbestbeesbeesbaessaesssesssessseessaesseens 11
Lesson 2:  NC Part PrOgramming............c.cccvievvierrierierirerreereeseesseesseesssesssessseassessseessessssesssesssesssesssessseens 17
2.1 OVEIVIEW Of the LESSOM ..c.vviiiiiiieiicciie ettt ettt et staestveesteesbe e saesssessseessaessaessaens 17
2.2 Basics OF NC MaCRINES........ceeiiiiieiieiieiiese ettt ettt ettt et e st e saeeeeteenseeseenseens 18
2.3 NC Words and NC BIOCKS ........ooouiiiiiiieiieiie ettt ettt sttt et sseesaee e 19
2.4 Alphabet Address COAES......cccuiiiriiiieiieiierterteete et et et e seestaesressbeasse e seesseessaesssessseasseessessseens 20
2.5 Preparatory FUnctions 0r G WOTdS .......oc.eeriiiiiiiiiieeieeeeste et 21
2.6 Machine Functions 0f M WOTAS ......cccueiiuiiiiiiiiiieee ettt ettt st e saee 26
2.7 NC Part Programiming............ccveevieriierierieesiteeteesteeseeseessesssesseeseesseesssssssesssesssesssesssesssessssessses 27
2.8 Tool Functions and COMPENSALIONS...........ccverreerrerverreereesseesseesseessesseasseesseesseesssessseesseessassseens 31
2.9 NC Program Review and Verification ..........cooceeiuieiienieiiiiie ettt 34
2.10 2 5] (o1 <O OSSP PRTRRIN 35
Lesson 3: SOLIDWORKS CAM NC EditOr .....cc.eeiiiiiiiiiiiieieee ettt ettt ettt st seee 37
3.1 OVETrVIEW OF the LESSOM ....ueiiiiiiiiitie ittt ettt ettt st e aeenae e 37
3.2 Capabilities of SOLIDWORKS CAM NC EditOr ......coccviiviiiriierieiie e e eeeseesee e eseeseeseeens 37
33 USET INEETTACE ...ttt sttt b e st be et et e e bt e tesbeeneenaea 38
34 NC Program EXamples. .........oouiiiiiioieie ettt st et sttt 39
3.5 Example 1: Trajectory MIlIINE........c.ccooiiiiiiiiii ettt e e e s veeeaae e vaeesaaeennneas 39
3.6 Example 2: HOle DITIIING......c.ccoiiiiiiiieieeie ettt ettt st eaveeve e ve e taesaseseaeesveesvaeseens 44
3.7 Example 3: Profile MillIng ........cccocverieiiiieiiieciesiestesie ettt steste e ee e snsesnseensaensaens 47
3.8 Example 4: Turn Finish OPeration.........c...ccveeierierierieiiiieiierieeseeseesreereesseeseesnesssessseeseesseens 51
3.9 G-code Viewers and EItOrs .........cooiiiiriiieieee ettt st 54
3.10 EEXEICISES .ttt ettt sttt e b et b ettt b et bt st e bt bt et eb e et et e bt et e sbeeate b 60
Lesson4: A Quick RUN-TRIOUZN.......ccociiiiiiiiiiiiieecce ettt et ta e a e s ebe v e esbeeveens 61
4.1 OVErVIEW OF the LESSOM ..c.vviiiiiiiiiiicciie ettt ettt s ta e etbeeabe e be e beesabeseseesbeearaesseens 61
4.2 The Simple Plate EXAMPLE......ccciiriiiiieiieiteiieere sttt sttt saee s enseeseesaens 61
43 USing SOLIDWORKS CAM ..ottt ettt sttt et sae et e ee et esesseeneeeeas 62
4.4 The Post Process and G-COA@...........ccviiiiiiiiiniiiiieiiecie sttt ereesieesteesressveesveebeesanesesessseessaeseens 73
4.5 Reviewing Machining Time.........cccveruierierienieeieeie et erieesteseestesteeteebe e seesseesaeessseenseenseensaens 74
4.6 EEXETCISES ..uvveeteeeieeiie ettt et e et ettt et e set e s e teeabeenteeste e teesaeeesaesaseenseanseenseenseesneesnseenseenseensaans 77



viii Machining Simulation Using SOLIDWORKS CAM 2021

Lesson 5:  Machining 2.5 AXIS FEAUIES......c.cccvieriieriierieiieiieeieeieesieeseeseaeseresseeseeseesseessnesnsesssesnsaesaens 79
5.1 OVEIVIEW OF the LEeSSOM ...euieiiiiiiiieii ettt ettt st b e st 79
5.2 The 2.5 Axis Features EXamPIe .........c.coouiiiiiiiiiiiieiicciccieeeeteestee sttt aeseaeeaveeveevee s 80
53 USing SOLIDWORKS CAM ..ottt ettt te sttt ee st e te st eeesseeneesesseeneaseas 82
54 Creating a Face Milling OPeration.............ccvecierierierieeieeieesieeseeseesresseeseesseessnesssesssessseesseens 86
5.5 Re-Ordering Machining OpPerations............c.ecveeeverrieerieerieereesieesseesseesseesseesseesssessessessseessessseens 88
5.6 Reviewing Machining TIME.......c..coviriieiieiiiiiiieieete et et e steestreeveebeeveete e taessaeseseesseesseeseesseens 91
5.7 The Post Process and G-COAE..........coueiiiriiriiiiiriiiieiesieetee ettt st st 93
5.8 Stepping Through the TooIpath ..........cccoeeiiiiiiiiiiie e e 93
59 23 (o) 1TSS 93
Lesson 6: Machining a Freeform Surface and Limitations...........cccoceveeverenieneneenienenienencee e 95
6.1 OVEIVIEW OF the LeSSOM ....eeieiiiiieieie ettt ettt et e e ee et e s e ene e e 95
6.2 The Freeform Surface EXampPle.........c.cooviiiiiiiiiiieiiccicciceeeeesee sttt veeveeree s 96
6.3 USIing SOLIDWORKS CAM.....c.oociiiiiieieeiieeieie ettt eeste st esaesteessessesaeessessesssessesssessessesssesens 98
6.4 Selecting Avoid Feature to Correct the Toolpath ..........ccoceecieiiiiiiininiiieeceee 103
6.5 Modifying the Area Clearance Toolpath.........c.cccveviiiiiiiiieiiieieeccere e 105
6.6 Reviewing the Machined Part QUality .........cccccoeviiriiniiniiieiieteeee e 108
6.7 Reviewing and Modifying the Z Level Operation ............ccoceveeererienieneniienenieienieeeeie e 110
6.8 23 (3 1 TSP 112
Lesson 7:  Multipart Machining.........ccccevieriiiiieieeieeieesitesiee ettt et ae et e st e st e satesteebeebeenseesaeesnees 113
7.1 OVErVIEW Of the LSS ....euieiiiiiieieitieeie ettt sttt sttt b et ee e ee e 113
7.2 The Multipart Machining EXamPIE........cccccueeviiiriiirierierieiie e eieesieeseesnesreesveesreesseesesesenas 113
7.3 UsSing SOLIDWORKS CAM.....c.oooiiiiieieeieeiest ettt e te sttt este e asaessesssessesseessenseesnensenns 115
7.4 The Sequence of Part MaChining ........cccceevieriieiiieiieriiesiesie ettt ettt 119
7.5 TRE GCOAR... ettt ettt et et et et e s et eat e te e bt et e bt e st eneeeneeneeees 120
7.6 EEXETCISES ..ttt ettt ettt ettt ettt et et e e s bt e e at e et e e bt e bt e bt e bt e eateeateenteenbeeeseesateenseeane 124
Lesson 8:  Multiplane MacChining ..........cccverveiiieeiiieiieiiesieeseesctesresreeteeseesseesseeseaesssessseasseesseesseessesssnes 127
8.1 OVErVIEW Of the LSS0 ...venieiieiieieiieieie ettt sttt st b et e e ene e eees 127
8.2 The Multiplane Machining EXample .........c.ccccveviirienieriiiiiecieeieeieesee e 128
8.3 Using SOLIDWORKS CAM ....c.oiiiiiiiiieiietett ettt sttt st be e 131
8.4 The Sequence of Part MacChining ...........ccccvveiviiiiiioiieiieciecrecre ettt sreeveeveeveesvaeseresenas 137
8.5 ReVIEWING the G-COUC......cccuiiiieiieiieiecie ettt ettt ettt st ens e e e e ssaestaessnesnseenns 139
8.6 EXEICISES «..eeutinteeiieteet ettt et ettt h ettt s h et b e e et et bt et sb e e at et e bt et e bt et et bt e b e nts 142
Lesson 9:  Tolerance-Based MacChining...........c..ccuveviieiuieiieiieiieeieeieereesteesieeseeessnessvesneesseesseesssessnesenas 145
9.1 OVErVIEW Of the LESSOT ....eeueeiiiiiiiitieiteieee ettt sttt et 145
9.2 The Machining EXAmMPIES ........cc.eeviiiiiiiiiiiiicie ettt st stveeveeabeesba e vaesesesenas 146
9.3 Using DimXpert for Parts 10 Define TOIErances..........cceevveevviereenienieiiecreeieecreesree e eene e 151
9.4 Tolerance-Based Machining SEtHNES ........c.eecveerrierierienieiieeie et seesee e ere e seee e 155
9.5 Carrying Out Tolerance-Based Machining ............ccceecverierierieeniieniienienie e ere e eiee e seee s 157
9.6 Interpreting Information in the Tolerance Range Tab ..........ccccoeevieviiiviieiiiiicie e, 162
9.7 EXEICISES «..eeutentieitenieettete sttt ettt ettt st ettt s b et b e et et b e et sbeeat et bt et e bt e st et bt et enees 163
Lesson 10: Turning @ Stepped Bar..........ccviiiiiiiiie ettt stee v v e sveesbeesbeetaessaesenas 165
10.1 OVEIVIEW Of the LSS . .veuieiieiieieiieieie ettt sttt et ae e e e s aeeeees 165
10.2 The Stepped Bar EXample........cocoouiiiiiiiiiiiiieeet ettt 166
10.3 Using SOLIDWORKS CAM ..ottt ettt ettt nee s e e e e 168
10.4 Reviewing the G-code of TUuIrning SEQUENCES........ceevvierriireeriereeieerieste e ereereereeseeesenenenas 176

10.5 EXETCISES oo 178



Machining Simulation Using SOLIDWORKS CAM 2021 X

Lesson 11: Turning a Stub Shaft.........cccceviiiiiiiieii ettt e ebe b e e e snaesnnas 179
11.1 OVErVIEW Of the LSS ....eeuieuiiiieiiitieieiee ettt sttt sttt et et 179
11.2 The Stub Shaft EXAMPLE .....cccviiiiiiiiiiieiie ettt ettt st eabeeabeeabeetaesesesenas 180
11.3 Using SOLIDWORKS CAM ......ooiiiiiieieeteiest ettt sttt ettt sse st sesseeneesseeneenee e 182
11.4 Cutting the TRIEad .......cceeviieiieiieieeeee ettt et eesreessaesnneenbeenseeseesseennnes 188
11.5 BOTing the HOLE.......cooiiiiieie ettt sttt ettt snt e s e enseessaesseesanesnseanns 195
11.6 EIX@ICISES ...ttt ettt ettt e h e b e bt e e bt s he e e at e et e et e e sh e e she e eat e et e e bt e bt e nbeenaeas 196
Lesson 12: Machining a Robotic Forearm MemDET ............cccevvieriiriieiiieneenieenee e sre e 197
12.1 OVErVIEW Of the LEeSSOM ....euieiieiieieiieieieee ettt sttt et esee s eneeeees 197
12.2 The Forearm Members of the SOR0 RObOtIC ATm .......coceeiuiiiiiiiiieeieee e 198
12.3 Manufacturing of the Rover Forearm Members ..........cccoceeviiiiienieniinieiieeieeeeriee e 200
12.4 Five MaChining SELUPS......ccveevvieriieitierieiteereeteesteesteestresaeebeebeesbaesssessbesssessseesseesssesssesssesssesnns 200
12.5 Modifications of SOLIDWORKS CAM OPErations ...........ceeeueerveerverveavearseesseeseesnesnesneenns 206
12.6 Post-Processing and G-code Modification...........c.ccevereerieririeniinieneneetenescee et 208
12.7 Machined Part CIEan-Up. ........ccoveevieririireieeteeet ettt ettt st st 208
12.8 LeSSONS LEAIMEA. .....ceeeiiiieiieie ettt ettt sttt e e et e et et e e e s eneeeees 208
Lesson 13: Turning a Scaled Baseball Bat ...........cccoiiiiiiiiiiiiiiiiiiteeeeetee e 211
13.1 OVErVIEW Of the LSS ....euieiiieieiiiieeie ettt sttt st be et e see e eeeeees 211
13.2 The Scaled Baseball Bat Solid Model ...........ccooiiiiiiiieiieee e 211
13.3 Turning the Scaled Baseball Bat............ccooiiiiiiiiiiieieeece ettt 212
13.4 MaChinINg OPEIAtIONS.......ccvieviierreertierierreereerteesteesteesaesaeeseesseesseesssessseasseasseesseesseesseesssesssesnns 212
13.5 Modifications of SOLIDWORKS CAM OPErations ...........c.eecveerreerrervenreesreesseeseeseesnesnennns 214
13.6 Post-Processing and G-code ModifiCation...........cceceerieriieiiiesieeiieiierie et 218
13.7 Turning on @ HAAS CNC Lathe.....cooiiiiiiiiiee ettt 219
13.8 LeSSONS LEAIMEA. .....c..eeieiieeieie ettt st ettt et e bt et e e e s neeees 219
Lesson 14: Third-Party CAM MOQUIES .........cccueeiieiiieiiieiieriesiesie ettt ettt e seeesaeseaesveesbeeseesseessnesnnes 221
14.1 OVEIVIEW Of the LEeSSOM ...veeuieiieiieiiiieieteee ettt sttt et e e e e nseeneensenees 221
14.2 Freeform Surface Milling EXample .......c..coveviiiiiiiiiiiiicie ettt e e 222
14.3 Removing SOLIDWORKS CAM....c..cooiiiiiiiiieeteee ettt sttt e 223
14.4 CAMWOTKS ...ttt st et b et e sttt et s bt et e bt s bt et e bt et et e ebeeneenees 223
14.5 HSIMWOTKS ...ttt ettt ettt et e st e et e e st e e e eae et e sseeneensesseensaseeneensenne 231
14.6 Mastercam for SOLIDWORKS .......oouiiiiiiiee et 242
14.7 EXEICISES «..eeutinteeitetiet ettt ettt ettt ettt b e s bt et b et s bt e bt et s bt et e bt s bt et e bt et et ebt et nes 259
Appendix A. Machinable FEatUIES.......cccueiiiiiiiiicie ettt ettt stre v e e veebeebeebaessseseneeenas 261
Appendix B: Machining OPETations ..........c.ceeveeiueerieerieenieriesiesieeteeseesseesseesseesssesssessesssesssessseesseesssesnses 269
Appendix C: Alphabetical Address COAES.......ccouiiiiiiiiiieiieiiiere ettt esree e saeeresreebeesbeesteessresenesenes 271
Appendix D: Preparatory FUNCHIONS ........cccuiiviiiiiiiecie ettt steesteestaesrvessveesbeebaesaesssesenesenas 275

Appendix E: Machine FUNCHONS. .......coouiiiiiiiiiiiiiitceeese ettt 277



	9781630574147_Links.pdf
	Buy this book
	About this book
	SDC Publications




