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Estimating and understanding costs is paramount to the 

success of any project. This course will show how to use 

Process Analysis 360 software to model your 

manufacturing processes, test various options, and 

generate associated costs for capital equipment, energy, 

labor, consumables, and waste.

Class summary



 Learn how to build a model of manufacturing processes using 

Process Analysis 360 software

 Learn how to create, study, and validate multiple process options 

to better ensure effective decisions

 Learn how to export simulation data and create cost model using 

a spreadsheet

 Make better decisions about manufacturing projects

Key learning objectives



Simple process modelling tool 

for general mfg users

Simulation and optimize 

processes early in the project

Decision support tool for 

manufacturing changes

What is Process Analysis 360 



© 2014 Autodesk

Autodesk Digital Factory Solutions

BIM – Building Information 

Modeling

Factory layout

Multi-CAD / Point cloud

reviewClash & clearance analysis

Installation & commissioning

Work cell design

Tool & fixture 

design

Ventilation / Emission / Energy efficiency 

CFD simulation

Process simulation



© 2014 Autodesk

Autodesk Digital Factory Solutions

BIM – Building Information 

Modeling

Factory layout

Multi-CAD / Point cloud

reviewClash & clearance analysis

Installation & commissioning

Work cell design

Tool & fixture 

design

Ventilation / Emission / Energy efficiency 

CFD simulation

Process simulation



© 2014 Autodesk

 Quickly model manufacturing 

processes 

 Study manufacturing 

alternatives to optimize 

performance

 Identify bottlenecks, simulate 

unplanned downtime

Challenges Addressed

Manufacturing Decisions

• manufacturing methods

• equipment decisions

• capacity analysis 

• WIP and inventory reduction

• line balancing 



Quickly Create Process Models
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Improves Workflow from Planning to Layout



© 2014 Autodesk

Estimating Project Costs



Demonstration



Key Actions

 Simulate a simple model

 View summary and CSV summary reports

 Paste CSV summary data into Costing template

 Simulate a alternate model

 View CSV report

 Compare how costing is different







 1_Yo yo line.adskfpa

 2_Process_Analysis_Report_20141130170653.html

 3_Yo yo line_20141130170722.csv

 4_Template_MFGCostEstimate.xlsx

 5_YoYoLine1X_20141130170722.xlsx

Links to Content

Class Materials/2_Process_Analysis_Report_20141130170653.html
Class Materials/3_Yo yo line_20141130170722.csv
Class Materials/4_Template_MFGCostEstimate.xlsx
Class Materials/5_YoYoLine1X_20141130170722.xlsx


3x Yoyo model



Costing for yoyo 3x



 6_Yo yo Line 3X.adskfpa

 7_Process_Analysis_Report_20141130175403.html 

 8_Yo yo Line 3X_20141130175440.csv

 9_YoYoLine3X_20141130175440.xlsx

Links to Content

Class Materials/7_Process_Analysis_Report_20141130175403.html
Class Materials/8_Yo yo Line 3X_20141130175440.csv
Class Materials/9_YoYoLine3X_20141130175440.xlsx
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Integrating Sustainability into Process Analysis 360
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“The goal of research in the LMAS is to create sustainable technologies 
and tools that innovate manufacturing products, processes, and 
systems.”

Overview of LMAS
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■ Introduction
■ Users and Key Performance Indicators (KPIs)
■ Case Study

■ Machining
■ Welding and Cutting

■ Conclusion

Outline
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Summary of Workflow

Generate 
Process Chain

• Model specific 
process chain

• Run for x hours

Export Summary 
CSV File

• After PA 360 has 
ran, generate the 
report

Import 
Summary File to 
Process model

• Import time and 
utilization data into 
process models

Implement and 
Validate

• Implement process 
chain from models 
and validate 
success

Make necessary changes
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Introduction

Energy Consumption

Water Consumption

Milling Manual Gas Metal Arc Robotic GMAW Plasma Arc Cutting Laser Cutting
Welding (GMAW)

Resource Consumption

Water Cost

Energy Cost

Resource Cost

Labor Cost
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Added Value

Value 
Added

Trade-off 
Analysis

Total Cost of 
Ownership

Track 
Consumption

Improvements

• Compare process chains
• Make changes to product and 

determine the impact

• Determine cost break-down
• Highlight areas of excessive cost 

or spending

• Reduce consumption
• Make more environmentally 

friendly products
• Align with stakeholder values

• Process improvements
• Cycle time
• Productivity
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User Levels

Line Level

Machine Level

Facility Level

Enterprise Level

CEO

Marketing Rep.General Manager

Plant Manager

Shop Manager

Machine 
Operator

Systems Engineer

Industrial 
Engineer

Mfg. Engineer

Quality Engineer CAM Engineer

Process Design 
Engineer

Design Engineer

Admin. Services Sales Consult.

Cost Analyst

Enterprise

Facility

Machine

Line

Reference: (Dornfeld, 2009)

Google Earth View
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User Work Flow

Consumption per 
machine

Machine Level

Open PA 360 
report

Input relevant 
data sets into tool

Generate new 
report

Line Level

Manufacturing 
Engineer

Im
p

lem
e

n
t an

d
 V

alid
ate

Manufacturing Engineer’s Role
• Plan manufacturing process
• Modify processes

What They Care About
• Produce high quality parts
• Create cost effective process
• Reduce the impact of processing
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Planning manufacturing operations

■ Time
■ Setup, processing, idle, blocked 

■ Average production time per operation
■ Utilization

Users

Process Analysis 360
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Sustainability KPIs at Different Levels

Objective Resource Consumption Manufacturing Space

Enterprise Level

Overall Factory 
Expenses or 

Environmental 
Impact

kWh / Month
L / Month
$ / Month

Facility 
Level

Process Chain or 
Resource 

Optimization

kWh / Assembly
L / Assembly
$ / Assembly

Line Level
Throughput Time 
Improvement or 
Line Utilization

kWh / Part
L / Part
$ / Part

Machine
Level

Cycle Time
Improvement

kWh / Machine
L / Machine
$ / Machine

Key Performance Indicators
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Summary of Workflow

Generate 
Process Chain

• Model specific 
process chain

• Run for x hours

Export Summary 
CSV File

• After PA 360 has 
ran, generate the 
report

Import 
Summary File to 
Process model

• Import time and 
utilization data into 
process models

Implement and 
Validate

• Implement process 
chain from models 
and validate 
success

Make necessary changes
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Outputs
■ Consumption

■ Electricity
■ Water

■ Costs
■ Electricity
■ Water
■ Consumables
■ Labor

In/Out Flow

Milling Process

Inputs
■ Electricity
■ Water
■ Consumables

■ Cutting Fluid

■ Labor

Image Source: (Binkertag.ch)
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Data Sets for Milling
Energy Consumption

Water Consumption

Cutting Fluid Consumption

Energy Cost

Water Cost

Labor Cost

Website 
(API 

available)

Cutting Fluid Cost
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Calculations

𝑀𝑅𝑅 = 𝑆 ∗ 𝑥 ∗ 𝐷𝑒𝑝𝑡ℎ

𝐸 =
𝑎

𝑀𝑅𝑅
+ 𝑏 ∗ 𝑉

$ = 𝐸 ∗ 𝐸𝐼𝐴𝑑𝑎𝑡𝑎

𝐶𝐹 =
𝐿

𝑝𝑎𝑟𝑡
∗ 𝑝𝑎𝑟𝑡

$ = 𝐶𝐹 ∗
$

𝐿

𝐿𝑊𝑎𝑡𝑒𝑟 = %𝑊 ∗ 𝐶𝐹

$ =
$

𝐿
∗ 𝐿𝑊𝑎𝑡𝑒𝑟

$𝐿𝑎𝑏𝑜𝑟 = ℎ𝑟 ∗
$

ℎ𝑟

Milling
𝑃 = 𝑉 ∗ 𝐼

𝐸 = 𝑃 + 𝑃𝑟𝑜𝑏𝑜𝑡 ∗ 𝑡
$ = 𝐸 ∗ 𝐸𝐼𝐴𝑑𝑎𝑡𝑎

𝑆𝐺 =
𝐿

𝑡
∗ 𝑡

$ = 𝑆𝐺 ∗
$

𝐿

𝑊𝑖𝑟𝑒 =
𝑘𝑔

𝑉
∗ 𝑉

$ = 𝑘𝑔 ∗
$

𝑘𝑔

$𝐿𝑎𝑏𝑜𝑟 = ℎ𝑟 ∗
$

ℎ𝑟

GMAW

𝑃 = 𝑉 ∗ 𝐼
𝐸 = 𝑃 ∗ 𝑡

$ = 𝐸 ∗ 𝐸𝐼𝐴𝑑𝑎𝑡𝑎

𝑆𝐺 =
𝐿

𝑡
∗ 𝑡

$ = 𝑆𝐺 ∗
$

𝐿

$𝐿𝑎𝑏𝑜𝑟 = ℎ𝑟 ∗
$

ℎ𝑟

Cutting
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Machining Example

Visualization

Contouring

Flat Milling

Profiling (X2) with 
different tool paths

Drilling (X2) with 
different cycles

Spiraling

2 Axis Slotting
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Sample User Interface: Machining
User Inputs

Material:

Material Thickness:

Quantity Produced:

Total Time:

Location of Facility:

Volume of Cut:

Cutting Speed:

Feed Distance:

Depth of Cut: 10 mm

Aluminum

10 mm

2000

154 hrs

California

24,000 mm3

1.1 mm/s

3344 mm

Calculate

Detailed Results

8.1E6 L

94%

$54.67

$13.98

$136.50

$240.40

1233 L

7291 kWh

2.2E4 mm3/s

0

500

1000

1500

2000

2500

Energy Water Consumables Labor

Energy, 782

Water, 14

Consumables, 137

Labor, 
2,400

C
o

st
 (

$
)

Total Cost

0

200

400

600

800

1000

1200

1400

1183

50

Li
te

rs

Cutting Fluid Consumption

Water Soluble Oil

Soluble Oil

1183 L

Material Removal Rate:

Energy Consumption:

Cutting Fluid Used:

Cutting Fluid Consumption:

Compressed Air Used: 
% Water in Cutting Fluid: 
Total Water Consumption:

Cost of Energy:
Cost of Water:

Cost of Consumables:

Labor Cost:
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Plasma Arc Cutting and Welding Example

Cut

Welding



Berkeley
UNIVERSITY OF CALIFORNIA/Slide 38 Results

Sample Process Comparison

33%

67%

Energy Break-Down by Process

Plasma Arc Cutting

Welding

80%

20%

Energy Break-Down by Process

Laser Cutting

Welding

$4,365

$57,367

$19,193

 $-

 $10,000.00

 $20,000.00

 $30,000.00

 $40,000.00

 $50,000.00

 $60,000.00

 $70,000.00

C
o

st
 (

U
SD

)

Laser Cutting and Welding Cost Break-Down

Energy

Consumables

Labor

$544

$50,400

$19,159

 $-

 $10,000.00

 $20,000.00

 $30,000.00

 $40,000.00

 $50,000.00

 $60,000.00

C
o

st
 (

U
SD

)

Plasma Arc Cutting and Welding Cost Break-Down

Energy

Consumables

Labor
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Benefits

Value 
Added

Trade-off 
Analysis

Total Cost of 
Ownership

Track 
Consumption

Improvements
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■ Thank you

■ Anna D’Alessio, adalessio@berkeley.edu

Questions



Questions?



PA 360 http://processanalysis360.autodesk.com

Product Info http://www.autodesk.com/products/process-analysis-360

Class 

Content

Autodesk University Website

Class Material

http://processanalysis360.autodesk.com/
http://www.autodesk.com/products/process-analysis-360


Session Feedback

 Via the Survey Stations, email or mobile device

 AU 2015 passes given out each day!

 Best to do it right after the session

 Instructors see results in real-time



Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear 

in this document. © 2013 Autodesk, Inc. All rights reserved.

http://www.autodesk.com/creativecommons


Students, educators, and schools now have 

FREE access to Autodesk design software & 

apps.

Download at www.autodesk.com/education



Earn your professional Autodesk Certification at AU

Visit the AU Certification Lab



 Model, optimize and validate 

manufacturing processes

 Learn and get results quickly

 Accessible to all – Free!

Summary 

Process Analysis 

360
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PA 360 Outputs

Simulation

Report

Export to 

.dwg

Simulation 

Data

as .csv
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Business Value

•Higher throughput

• Improved equipment utilization

• Inventory reduction

•Reduced capital investment

•Fewer post-installation 

changes



Getting Process Analysis 360

http://processanalysis360.autodesk.com

http://processanalysis360.autodesk.com/


Available from within FDS
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Integration with Factory Design Suite

Instantly turn conceptual process models into detailed 2D 

and 3D factory layouts.
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General Mfg. Process Eng. Expert

Required Skill

Perpetual Licenses

PA360 Competitive Positioning

$55K
$35K

$27K$24K
$24K

$19K

$5K

Free version & 

FDS Bundle
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Try it Today

 Free* for Anyone!

 Get more with Factory Design Suite 

Subscription

http://www.autodesk.com/products/process-analysis-360/overview


Production 

Who Uses Process Modeling?

Layout Eng.

Lou

System Designer

Sid

Mfg. Eng.

Manny

Industrial Eng.

Eddie

Shop Mgr.

Jim

Plant Mgr.

Pam

Machinist

Mack

Maintenance

Milton

Quality Mgr.

Quincy ?

Operations Mgr.

Oscar

NC Programmer

Amy

Assembly

Aaron

Facilities Eng.

Frank
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