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Presenter
Presentation Notes
My Name is __________ and before our demo today, I’d like to give you a quick overview on the company behind the product, its contribution to the CAM industry, and a brief overview of product’s approach to Machining, Integrated CAM.
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Presenter
Presentation Notes
Autodesk is a world leader in 3D design, engineering, and manufacturing software. Since the introduction of AutoCAD more than 25 years ago, we’ve been setting the standard for design and engineering.   
Our portfolio is the broadest and deepest in the industry. With Autodesk you have access to leading-edge technology – regardless of industry or application. There are 10 million Autodesk customers at more than 800,000 companies around the world. All supported by a global network of channel partners, developers, authorized training centers, and Autodesk consulting – so no matter where in the world you do business today, or in the future, you can be assured that Autodesk has the technology and resources to help you achieve your business objectives.

Segue:  Autodesk believes in streamline workflows, and leverages a Digital Protoyping experience. A single data file from Concept through Manufacturing.  Let’s focus on that last part of the workflow




Computer Numerical Control
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CNC language - GCode

%
062806 (FACE-CONTOUR)

CNC Machines are accurate and powerful industrial N10 G90 G94
robots. :;g §§§ G91 Z0.
Language: RS-274D set by Electronics Industry oo
Association (EIA). R
Developed in 1960°s when computers had little N45 58149 M03
memaory. N55 M08
N60 GOO X4.495 Y-3.9294
e Slang: G-code, because many
. ] 11 e N75 GO01 Z20.0425 F20.

Codes begln Wlth |e-t-ter G . N80 G18 GO3 X4.4575 20.005 I-

G3 X-.25Y0. 1-.25 JO.
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Add image of Arc G-Code


Speeds and Feeds

= Rotational velocity of tool. Revolutions per minute (RPM).
= How fast tool moves through material. Inches per minute (IPM)

= The amount of stock the is engaged with the cutter.

Feed Rate

d N\
/ 4 Spindle Speed

Step Over \
\

—
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Machining Centers examples

Column
(Z Axis)

Table
(XY Axes)

(Trunion type)
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Coordinate Systems
XYZ is Red G B
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Machine and Fixture Offsets

Method for compensating for variations
in tools and fixtures to link CAD Origin
with machine Datum.

Tool Length Offsets Fixture Offsets
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Add image with different length tool


Next Generation Integrated CAM
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Presentation Notes
By the end of this year, Autodesk will have invested more than a ¼ of a billion dollars in the CAM industry!!  We recently announced our intent to acquire the best in standalone cam solutions, Delcam and last year, the best in Integrated CAM solutions, HSMWorks.

Segue:  Based upon our High Speed Machining Kernal, we have released 3 product choices for our customers:
	HSMWorks a fully integrated solution for SWX
	InventorHSM a fully integrated solution for Inventor
	and soon, CAM360, the world’s first CAD/CAM solution in the cloud.



Why Integrated CAM?

e Better CAD

 Simplified data structure
e ETO Automation
 Shortened Learning curve
e Streamlined workflow

Standalone CAM

Data
Update B D A RS Re b, Generate Verify Doeticode
CAD Data , | J ) S Toolpath Toolpath

Integrated CAM

Create CAD Define Job Define Verify Post Code
Data Setup Operations Toolpath
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Presentation Notes
According to the July 2013 CIMdata report, the fastest growing segment in CAM Software solutions is Integrated CAM.  

Integrated CAM leverages the existing investment a company makes in their CAD tools.  Because of this, the typical 8 step Machining process, and of course the 16 step machining process where an ECO is involved is greatly reduced when the CAD data is leveraged.

Reducing the steps to updating CAD data, regenerating and validating the toolpaths, and Posting your code.  Allowing the NC Programmer and Design/Engineers to take control of their NC Programming process.  Many downstream benefits include:

	ETO Automation
	Streamlining Communications
	True Workgroup collaboration
	ECO accuracy 
	and faster turn around time

Segue:  There are a lot of players in the Integrated CAM space, and Autodesk focused on just one…..  HSMWorks.


History of Innovation

CIMCO Integration (MasterCAM Reseller)

1991 Develop custom 5X post processors

1992 CIMCO Edit & DNC Max

Julian & Martin leave Machining Startagist
after it sold to PTC and became the NCG kernal

2003
to create the MasterCAM preformance pack.
Adaptive clearing is born

2007 64 — Bit Muli-threaded kernal is released

in SolidWorks as HSMWorks

2009 Distributed CAM is released
2011 HSMXpress is released — Free 2.5 Axis CAM

2012 Autodesk Aquires HSMWorks

2013 CAM 360 - First Cloud CAD/CAM tool
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The founders of HSMWorks shared the Autodesk Innovator vision.  When you consider major advancements in the CAM industry, you will find an HSMWorks founder behind them.  Including the birth of Adaptive Clearing which became the basis to which HSM was built upon, and a lot of 1st to market options both technological advancements like Distributed CAM and the first ever CAD/CAM Cloud option, and business benefits such as a free post library, open API and flexible purchasing options to meet the nuances of each type of company.

Image: Copenhagen Denmark – HSMWorks development headquarters


Segue:  There are 3 primary flavors of HSM



®
Packaging
Professional

Premium

il
. £ . 5 ' -
5 et UK L
1 - I .
S| — ll — !
—

ti-Axis
Milling

Turning Mill/Turn

**Paid products include Inventor Standard or Fusion360 modeling
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Express:  Full 2.5 Axis Milling – “We charged for it until it was good enough to give away”
Standard:  which includes 2.5 axis milling plus 3d Milling, 4 Axis and 2D milling,  Turning and Mill/Turn
Professional: Multi-Axis Milling for simultaneous 5 Axis toolpaths

Segue:  Each package offers customers flexibility in pricing and a number of nice extras not typically found in Legacy CAM systems



Native 64 Bit / Multithread CAM Kernal — Utilize all the cores and RAM on your PC

CAD Integrations for SolidWorks — Streamline workflows and reduce training time

75+ Stock Post processors -Fanuc, Haas, Heidenhain, Seimens, Okuma, Thermwood, Yasnac, Roland...
Customizable Setup sheets — HTML, PDF, Excel, CSV

API — Automate Design through manufacturing with a robust API

5 Axis Machine Simulation — Leveraging native assemblies (.ISM, .sldasm)

High Speed Machining — smooth linking moves, Feed optimization and Arc fitting

Ada ptive Clearing — Cut faster and deeper by maintaining consistent load on the tool

Manual NC Functions — Open doors, start chip auger, add operator comments etc.

Tool Libraries — Create and share tool libraries with co-workers

Toolpath templates — Save and re-use best practices

Optimize tool changes — Run multiple parts at multiple work offsets, nest setups together & Pattern toolpaths
2D Toolpaths — From 2D adaptive clearing to contouring & Thread milling

Distributed CAM — Distribute toolpath calculations across a Local Area Network

Automatic Collision Avoidance — Take tool shaft and holder into account to automatically avoid collisions
3D Toolpaths — Best in class quality, unsurpassed calculation speed.

4 Axis Wrapped toolpaths — Wrap 3D toolpaths around an Axis

Indexing (3+2) — Preform multi axis positioning from a single work coordinate system

Turn/Mill = Preform turning and milling operations in a single setup

Multi-axis Toolpaths — Swarf, Multi-Axis contour, flow and morph

5 Axis Tilting for 3D Toolpaths — Automatically tilt 3D toolpaths to avoid collisions

Perpetual Cost

Term Cost

Cloud

-Free-

v

S BN BY BY AY B

$7500 $10 000

$2500 $3700

$75 $150
v v

Requires SolidWorks

v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v v
v
v

{\ AUTODESK.


Presenter
Presentation Notes
Including an Open API, Access to more than 75 Post Processors, Adaptive Clearinng,  and Tool libraries.  The product levels are not “modulized”.  They also allow you to leverage Integrated CAM regardless of your budget and machining needs.  And in the case of our Standard and Professional versions, you will receive a copy of either Fusion360 or Inventor CAD.



Gramatec GmbH

*HSMWorks was absolutely the right decision! HSMWorks allowed us to
Improve our competitive edge and win new customer segments.”

Liquid Trucks

"We started to use HSMWorks and couldn’t believe how easy it was to create the
professional results we were looking for. The clean Ul and seamless integration
with SolidWorks allowed us to significantly increase our ability to revise our design
and produce the best possible trucks for skaters.*

“After one hour with the software | was posting programs
and making good parts.”

Pohl GmbH & Co. KG

“With HSMWorks we were able to significantly shorten lead
times, substantially improve the surface qualities coupled
with lower tool wear compared to our previous CAM system”
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Tell the stories.

Segue:  Let’s walk through the processes each of these companies took to machining.



CAM - Create/Open model
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CAM - Define job setup
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CAM - Define operations

L

AEICIE.4

'z 2D Adaptive?
o K

[Flelel=|[T]

2D Adaptive Clearing

+

-
5

A

0.004in

0. lin

din

Akl .

[ ] Multiple depths
[ ] order by depth
Direction:

Climb

[+*| stock to Leave

HH

e
[3*:

0.04in

0.0din

oozl

[ | Smoothing

L

[ ] Feed Optimization

L

Create/Open
CAD Data

Define Job
Setup

Contouring

Chamfering

Define
Operations

Drilling

Simulate

Toolpath

Post Code

{\ AUTODESK.



CAM - Verify toolpath
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CAM - Post Processing

Post Processing coverts native toolpath data into “G-CODE” formatted
correctly for the given CNC machine.

25 souowores [f Fle et vew et Toos e B 5 B - oo campart= D42 - @ 32 ]9 a)s HSMWorks Editv6.1 - [C\Users\Awhatmough_2\AppData\Local\HSMWorks\nc\01234.nc] - o
¥ smuate [ sepshest @/ B B = B N Gy i Editor  NCFunctions | Backplot | File Compare  Transmission Window ™ Help™ = 8 X
$Er|erats s Stock Simulation El Tool Library | Driling 2D Milling 3D Milling MI;\I::‘I‘T:;IS Turning 'E' Folder | Utilites View Orientation L SRe (\'f) ,'\':“ . A 3 5 Solid Model |‘( H ” H “”“,‘ lf ¥
colpath - = = h 3 : . ' 4
PostProcess  48% TaskManager . . . 2 . patten | . . . X o ¢ Zoom /Regenerate solid @y
Backplat Zoom Zoom Toolpath Mode || Tool Tool . SO Milling <||| Find
Features | Sketch | Surfaces | Weldments I Wold Tools | Evaluate | DimXpert |O‘Fﬁce Producis | CAM T window [f In Out L Setup Solid Setup 50
a - File i} View Toolpath Tool Solid Other M Find
QA W@ F-oo- @ £ B
" I_/@ 012340c | apx
i 1 x
) [P Job [Work offset-Default] NC-Assistant 1% ~
g i [=] 2 001234 (Intro to CAM)
Descriptior: )
Bl ' 3 (Tl D=0.75 CR= .5 - flat end mill)
) 500 Fiapid move: .
Bl 4 (T2 D=0.25 CR=0. 0.03 - flat end mill)
0 L1 I 36125 5 (T3 D=0.25 CR=0. TAPER—45deg - ZMIN—0.4218 - chamfer mill)
0 7] ¥ Cooidinate 15304 6 {T5 D=0.152 CR=0. TAPER=118deg - ZMIN=0.2043 - drill)
0 2 coordinate: 7 NLO G20 G94 €17
@ 8 N15 G20
- 10 i o] e 2 N20 G28 G91 20.
Iﬁ 10 N25 G90
11
12 (Facel)
Cycles / Macros 13 N30 T1 M6
14 |N35 T2
Program Gtart and End ~
3
i Tonl chamge 15 N40 85000 M3
Program comment 16 N45 G54
00 Rapid move 17 |N50 MB
01 Linear move 12 [N60 GO ¥3.6125 ¥-1.5304
(02 Clockwise arc move 19 N65 G43 Z1.15 H1
G03 Counterclockwise arc ... 20 N70 GO Z0.575
504 Dwell 21 |N75 18 G3 X3.5375 20.5 I-0.075 KO. F13.333
GO7 Hypathetical s interp. 22 N80 Gl X3.125 F40.
09 Exact stop check far o.. 23 [N85 X-0.125
G10 Data setting mode [Sta.. 24 N90 ©17 G2 ¥-0.8581 I0. J0.3361
511 Dats setting mods cancel 25|N95 @1 Xx3.125
615 Palar coordinate mode . 26 N100 ¢3 ¥-0.1859 I0. J0.3361
516 Polsr coordinate mods 27 IN105 &1 ¥-0.125
B17 %Y plane specifisation 28 N110 618 G3 %-0.2 Z0.575 I0. KO0.075
Elg%p:anespem;matmn 29|N115 G0 71.15
oot TTES::EE\ ication . 30 N120 M5
Lo o 51 |N125 28 G91 Z0.
32 N130 G90 =
< > i -
Model | Motion Study 1 ! -

Create/Open Define Job Define Simulate
CAD Data Setup Operations Toolpath

Post Code

{\ AUTODESK.



Al.Whatmough@Autodesk.com
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