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Discussion Topics

» EATON Lighting : Who & What we do?
» Efficacy Roadmap

» Market Drivers & Barriers

» Luminaire Manufacturing Methods

» Manufacturing Process

» Manufacturing future : Additive Mfg

» Recommendations
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EATON Lighting : Who & What we do?

= Optic Design UL Certification Luminaire
S
Photometric Qualification DLC Certification
Driver —
Application Layouts Energy Star

Cast Products

Metal fabricators

Plastic Molding

DISTRIBUTORS

UTILITY Channel

Dept. of Transportation

10T

Picture Source: Lighting Designer’s CONTROLS
https://henrykh.wordpress.com/

2010/06/16/rubber-meets-the-
road-recovering-to-stake/ Q U b b er m eetS t h e RO ad !
E;T.N © 2015 Eaton, All Rights Reserved 3

Pawering Business Worldwide




Luminaire : Cost / Efficacy Roadmap
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SSL Market Drivers / Barriers for Adoption
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Luminaire Assembly
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Luminaire Cost Breakdown

Manufacturing Process & other are significant contributors to Total cost!
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Luminaire Manufacturing Methods

Casting Molding Sheet metal Fabrication

Copyright © 2009 CustomPartNet

http://www.jepsculpture.com/art/ben- http://www.omgtestserver.com/gms2016/wp- http://www.custompartnet.com/wu/images/sh
casting.jpg content/uploads/2011/09/new2.jpg eet-metal/stretch-forming.png
> Higher Cost > Lower Cost » Lowest Cost
> Complex shape > Good for optic needs » Pre-painted parts
Limitation > Pre-painted parts » Poor Thermal
» Good Structural & > Poor Thermal conductivity
Thermal properties conductivity
» Painting needed > Aesthetic oriented
» Aesthetic oriented designs
deSign;Sr.N Subtractive Process!!

; ) ; © 2015 Eaton, All Rights Reserved 7
Pawering Business Worldwide



Future Manufacturing Process
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Future Processes: No Material Wastage
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Future Manufacturing Process

3D Metal / Plastic Printing

Source: Pictures from above publication

Exommplun of lases strueturey [Caurtsny of Ranshaw) Strwerars with 0115 mm strt s
(Courtesy af Frasnhofer IFAM)

e

it banndle with internal loftice sSructure Lamice structure for mats reduction
{Comrtery of Froushofer FAM) {Courtey f Airbur Heficapter and Foly-Shape)

Printed Electronics Printed Optics

[

Source: Gergia Tech presentation https://3dprint.com/88316/wacker-3d-printed-silicone/
E.-T ﬁdditive Manufacturing : Metal, Plastic, Printed Electronics......
al®
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Eliminate Manufacturing Redundancy

CAD-model

ID-CAD Modelling
3D Scan (Reverse Engineering)
* Creation of STL-Data {Triangulaticn)

|

Reparation of files . close holes or open surfaces
Part orientation and support structures
+ Create slices from the model, Slicing

i AM Machine

Manufacturing + Generation of control data
on AM machine * Production of the parts

3D-Modeling

= .

* Removal of powder, support structures and platform |
Post process —+#* | = Heat treatment __5
+ Surface finish, polishing etc.
=

Summary of process steps (Courtesy of Fraunhofer)

Quicker to Market & Low manufacturing cost!!
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Electronic Circuit Board . Manufacturing

MCPCB Process Flow vs.  Thick Film Process Flow
Subtractive process Selective additive deposition
Photaresist B
Y

Al plate

ln‘liq&tll Ii J
FR Y Mk @ § o .

B B picectric [ N

Dielectric
> pdf

Exposure

- - ConductorJ -

Conductor

Developing e
p
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® Less material consumption
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4 e Simplified bill of materials
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DOE Funded Project : Thick-Film Integrated Mfg

Thick-film additive manufacturing process to print circuits for luminaires

Key Focus Area: Manufacturing
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Thick Film Lab

Integrated Module Thick-Film LED
(DOE Proj. NO. DE-EE0006260)
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Future Manufacturing Process

Print Housing Print Electronics Print Sensors

i
== s 46 “l o
Print Optics Print LED’s Interconnect & Assemble

F-T-N
- © 2015 Eaton, All Rights Reserved

Powering Business Worldwide 13



Additive Mfg initiative = Print on Demand

Print on Demand Manufacturing Process for Connected Lighting...

Environmental Sensors

Metal to Plastic

Electronic Integration

- Low-Power Circuits
- New Architectures

- System Software

- Power Management

Dealers, Employees - ..
or Agents Order - \ Addlthe
Online as Needed S 7 q
- Manufacturing  processor
= Memory
Mail or m

Ship Anywhere

g Electronic
Miniaturization
//‘f/ LCD ﬁ
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Print-On-Demand
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Solar Power

Fixture of Future:

Low Cost

High Efficacy

High Reliability.
Aesthetic

Solar Powered
Print on Demand
Sensors Integrated
Controls Integrated.
Daylight control
Light Weight

High Efficient

Solution : Integration
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Recommendation to DOE

PC / Mobile Industry

Connected Solutions!

Module based (past) Integrated construction (future)

- [

Lighting Industry

Fund Projects to encourage :

Integrated Solutions + Additive Manufacturing
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Thank You!
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