
Software	 and	 computer	 technology	 can	 be	
utilized	 to	 optimize	 the	 manufacturing	 process.		
This	 project	 examines	 options	 to	 redesign	 or	
improve	manufacturing	efficiencies	of	an	existing	
mechanical	 part,	 in	 this	 case	 an	 engine	 block,	
using	 computer	 software.	 	 Computer	 Aided	
Design	(CAD)	software	is	used	to	create	the	basic	
geometry	 and/or	 redesign	 of	 the	 part	 at	 the	
ideation	 stage.	 	 Computer	 Aided	Manufacturing	
(CAM)	software	is	used	to	create	the	process	and	
coding	used	to	manufacture	the	part.	This	project	
culminates	in	a	visual	simulation	of	the	machining	
processes.	 It	 required	 independent	 research	 to	
obtain	 an	 advanced	 understanding	 of	 the	
software	interface	and	capabilities.		

Abstract	 CAD:	Drawing	and	Dimensioning	

CAM	software	 is	 the	 link	which	connects	 the	
design	to	the	manufacturing	process.	By	using	
CAM	software,	engineers	are	able	to	plan	and	
simulate	 the	 processes	 that	 will	 be	 used	 to	
manufacture	 a	 part.	 Using	 MasterCam	
allowed	me	 to	explore	how	different	 cutting	
tools	 can	 increase	 or	 decrease	 productivity.	
Additionally,	 the	 cutting	 strategy	 behind	
every	machining	operation,	called	a	toolpath,	
also	impacts	machining	time.	(Fig.	2,	3) 

CAM:	Computer	Aided	Manufacturing	

Many	 CAD/CAM	 software	 programs	 exist	
including	 Fusion360,	 MasterCam,	 AutoCAD,	
Inventor,	and	SolidWorks.	I	selected	Fusion360	to	
extract	 the	 dimensions	 of	 the	 engine	 block	
because	 the	 interface	 of	 the	 software	 was	
intuitive;	 it	 allowed	 me	 to	 transfer	 the	
measurements	 directly	 from	 the	 3D	 model	 to	
create	the	technical	drawing	 layout.	This	created	
a	 blueprint	 of	 the	 part,	 which	 I	 later	 used	 as	
guidance	 with	 specifications	 for	 the	 machining	
operation.	(Fig.	4) 
 

Introduction	 Findings	

•  Using	one	software	for	both	CAD/CAM	is	ideal,	but	
if	 two	programs	are	used,	 they	 should	be	 able	 to	
interact	 to	 produce	 accurate	 technical	 drawings,	
3D	models,	and	efficiently	manufacture	the	part.	

•  Fusion360	 provides	 the	 blueprints	 for	 the	
modeling	stage	of	a	part.		

•  MasterCam	 allows	 designers	 to	 run	 simulations	
prior	 to	 manufacturing	 to	 address	 the	 initial	
parameters	and	avoid	costly	mistakes.		

•  An	 important	 manufacturing	 consideration	 is	 the	
time	and	efficiency	to	create	a	part.	 	Selecting	the	
proper	 machining	 tool	 for	 a	 particular	 geometry	
can	reduce	overall		manufacturing	times.		

•  Customized	 tools	 can	 optimize	 mass	 production	
and	 manufacturing	 which	 necessitate	 repetitive	
operations.	 	However	 a	unique	project	might	not	
justify	 a	 customized	 tool.	 For	 example,	 engine	
block	 I	 designed	 required	 under	 24	 hours	 of	
machining	 with	 a	 customized	 tool.	 	 (Fig.	 3)		
Without	 a	 customized	 tool,	machining	 time	 could	
be	tripled.	

•  Choosing	 the	 right	 tool,	 tool	 path,	 and	 machine	
types,	 have	 a	 direct	 impact	 on	 productivity	 in	
terms	 of	 manufacturing	 time	 savings	 which	
eventually	translates	to	profits.			ENGINE	BLOCK	CAM	VIDEO	SIMULATION	AVAILABLE	AT	https://bit.ly/3ucZgue	

•  “Free	CAD	Designs,	 Files	&amp;	3D	Models:	 The	GrabCAD	Community	 Library.”	 Free	CAD	Designs,	 Files	
&amp;	3D	Models	|	The	GrabCAD	Community	Library,	grabcad.com/library/engine-block-80.	

•  Lendel,	Mariana.	Mastercam	2020	Mill	Essentials	Training	Tutorial.	In-House	Solutions	Inc.,	2019.	

The	 design	 process	 of	 manufacturing	 an	 engine	
block	 includes	 technical	 drawings	 used	 to	 create	
2D	 and	 3D	 models.	 In	 this	 project,	 I	 used	
Autodesk®	 Fusion360TM	 to	 determine	 the	
dimensions	and	characteristics	of	the	part,	and	to	
create	 the	 CAD	 drawings.	 	 I	 then	 used	
MasterCam,	 which	 is	 known	 for	 its	 CAM	
properties,	 to	 plan	 and	 design	 the	 machining	
process,	 taking	 into	 account	 variables	 of	
efficiency,	 cost,	 tolerances,	 and	 mechanical	
properties.	(Fig.	1)		The	goal	of	this	project	was	to	
maximize	 cost	 efficiencies	 by	 increasing	
manufacturing	 productivity.	 	 Productivity	 is	
achieved	 by	 reducing	 total	 machining	 time	 of	 a	
part,	 reducing	 waste	 of	 raw	 materials,	 and	
maintaining	quality	and	consistency	of	each	part.				

Department of Mechanical Engineering, CUNY NYC College of Technology 
	

Author:		Itay	Rubin 	Mentor:		Professor	Zayed	Saleh	

Using	CAD/CAM	Design	Software	to	Refine	Existing	Machine-Part	Design	to	Optimize	CNC	
Manufacturing	

•  Thanks	to	Professor	Zayed	Saleh	for	his	guidance	and	mentorship.		
•  Want	to	know	more?		Email:	itay.rubin@mail.citytech.cuny.edu	

References	

1

A

2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

B

C

D

E

F

A

B

C

D

E

F

Dept. Technical reference Created by Approved by

Document type Document status

Title DWG No.

Rev. Date of issue Sheet

4/30/21

1/2

1Dimensions

Itay Rubin
313.96

100.84

97
.9

8

Ø66

Ø14

14

58.6

12
.1

9

10
0

Ø
100.3

39
.1

3

61
.7

5
18

.8
9

32.56

9090

24.52TOP

BOTTOM

SCALE 1:3

R2061.75

123.51

12
0

RIGHT

Technical	Drawing	

Acknowledgement	

Fig.	3	

Fig.	1	 Fig.	2	

Fig.	4	

בס”ד	


