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Learning Objectives

e Team Management with Fusion 360
o Demonstrates “Team management with Fusion 360”
o Introducing “Kogakuin University Solar Team”
o The race: Bridgestone World Solar Challenge

e Solar Vehicle Design SAMPLES
o Fusion 360 Simulations (FEM)
Fusion 360 + CFD
Generative Design
CAM
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Description

Professor Hamane consolidate class and World solar car team for student org to Fusion Team
which can help distant learning platform and collaboration for ME design students over Fusion
360 and Fusion team.

Hiroto Hamane

Professor

Dept. of Mechanical Systems Engineering, Kogakuin University.
Director of Kogakuin University Solar Team.

He founded Kogakuin University solar car team in 2009. The team
is winning four consecutive solar car races in Japan. The team has
the highest record of driving the longest distance in energy saving
in a historic Japanese race for about 30 years. The team also
participates in the world's largest solar car race in Australia. In 2015,
the team won second place in the cruiser class. In 2019, the team
won the Technical Innovation Award from CISRO for the first time
in Japan. He is featured in more than 500 media articles per year
such as Japanese television and newspapers. The team's vehicles
are unique and focused on biomimetics technology.
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Fig.1: Kogakuin University Solar Vehicles

Why do you need Fusion 360 for team management?

The Bridgestone world solar challenge is the most famous solar car race in the world. The race
starts from Darwin and travels to Adelaide at Australia. It's 3,000 km distance across the Outback.
The race is an adventure, passion and innovation for a sustainable society to the future.

My team is the biggest in the world! About 3 hundred students from all departments of the
university are joining the team. | will talk about team management with fusion 360. We have
transferred 3D CAD skill education, data management for each group, process management, idea
proposals and manufacturing process to Fusion Team.
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Inhovation

Passion

3,088KM

{Competition Details}

Bridgestone World Solar Challenge

Australia from Darwinto Adelaide, 3000km
Date: October, every two years

Organizer : South Australian Tourism C(fh1mission

Sustainable‘society

Fig.2: Bridgestone World Solar Challenge

Organization and management with Fusion 360

Student All departments

300 students 4 faculties / 15 departments

[Under graduate 300 + Graduate &)

Faculty support

22 faculty members

Supporter

University Faculty

( 1 [ Head Technical
| Student lead |+ coach — Faculty members
( Race |
tudents | manager |
F FUSION 360 |Management |
. . § ‘_ ) J

Aero Mechanical Electric Information Strategy Design Public Planning Finance
dynamics relations

<+ External advisor

Fig.3: Organization of kogakuin university solar team
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Team management with Fusion 360

Problems before using Fusion 360 AUTODESK

1. Members are perfectionists. FUSION 360
fter doing a perfect job, they share interim reports and drawings Sn +

—>Delay of désign/aevelopment processes
Fusion team

2. Members only store data on their own personal computers
—Collaborating with each other

Don't take it all on yourself.

Fig.4: Team management with Fusion 360

Make a motor (Electric team is also Mechanic )
Solar Team’s Common Parts

For your information (FYI)

Information can be shared between different departments.
Sharing has become more widespread.

View designs within the browser on any device

Solar Team Directory

Review and comment on designs individually or as a group Discussion and teaching on Autodesk Knowledge Website

Check geometry and dynamic behavior Screencast can easily create videos. PC and mouse operation are memorized
THaue souemt e

GWeG: #Oues+manm =52 R *_

s
Teaching video on my website

" AUTODESK scReENCAST

Check “Generative design” assembly

U PC and mouse operation are memorized

Fig.5: How to use Fusion 360 for team management
(3D CAD skill education, data management for each group, process management,
idea proposals and manufacturing process)
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How can we build a car that will win the race?

I will talk about the Solar Vehicle design samples, using the special function of Fusion 360,
Simulations, CFD, Generative Design, CAM.

Total management with Fusion 360 (parameterization) What is goal of optimization?

Primary Item  Secondary Item ) Minimize the displacement of the tire contact area

| o R
WOk ooy g P and twist in the yaw direction

[ Vehicle dynamics |

Suspenelon { Preumatic Controlled Hybrid Suspension

[ Change to CFRP parts. [
80: | +The mass will be heavy.(13kg) e P Upright
| “Nonpich non-rll (Solved the welght increase for the new suspension) YA 0.3mm
“Vehicle height adjustment =3 + Ll

|
| M Reduced consumption (30W) «The mass will be heavy.(Skg)

\
N Double wishbone suspension ’ Reduced consumption (70W)
*The weight will be lighter(7kg)
*Simple structure

Trade

&m 0.1m
U.-J

E.

side

[ Additional |
Door : one side opening and closing function

functions |
. +Simple structure
. “Lighter >
[ Door : Both sides opening and closing function | i

*Reduced operation time 4,
2 minutes reduction at control points Op;y

twist in yaw direction

the displacement of the tire contact area

Total consumption Example parameterization AL =04mm

[ Aerorarts Aero-fin D e o axle '+10g displacement -0.1mm
. “Improvement of air resistance 4 approximately 12.5% = 1 —
. —. upright |-20g | displacement +0.1mm

Fig.6: Optimization for solar car design with Fusion 360

Fusion 360 simulation and CFD
Light weight and high rigidity are required for the production of solar cars. | will show you how to
design a carbon laminate for a solar car with a wing by using Fusion 360 and CFD.

How to estimate the load on the wing ?

= AUTODESK’

Fig.7: Carbon laminate by using CFD and usion360 simulations

Generative Design

I will show you examples of weight reduction with Generative design. The generative design
calculates a lot of shape candidates. You can compare many candidates for several items such
as mass, displacement, rigidity and cutting methods.
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Fig.8: Generative Design

CAM
Fusion360 CAM will reduce machining time and number of workers. The G code created by

fusion 360 CAM is used from the cloud on a PC connected to each machine. | will show you a
sample of a blinker lens and a driver shoulder guard.
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Each Machining Control by the Cloud of Fusion 360 CAM
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Fig. 10: People and Data in One Place by Fusion360
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