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Introduction

Concept of Project

Electronic goods have an electrical circuit.
Interconnection of resistors, inductors, capacitors, and etc.
Th l i it d 't liThe normal circuit doesn't cross lines.
Insulator on a cross point
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Introduction (cont.)

Objectives
All parts in an electrical circuit directly.
It is not necessary to make a complex design.
“No Design for Manufacturing”No Design for Manufacturing”
New technique for an easy & fast  way to make an electrical circuit. 

Preliminary research
Solder & solderingSolder & soldering

Useful in electronics and plumbing

Materials for solderingMaterials for soldering
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Soldering



Material selection

Requirements
G d tti f b t tGood wetting for any substrate
Good adhesive strength 
Easy to manufacture

Bad wetting Good wetting
Easy to manufacture
Melting temp. range : 100℃ ~ 170℃

Wetting of different fluids 

Materials 
•Solder lead •Low melting point lead
•Melting temp. : 168℃

Low melting point lead 

•Melting temp. : 105℃
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Equipment & Method
Using RP machine.
Putting solder in a barrel.Putting solder in a barrel.

Barrel
Moving 
Head

Nozzle

Head

Barrel Nozzle

Substrate

Micro stage

Applying heat and pressure
Liquid solder pressing out through the nozzle

Manufactured lines

Moving head makes the lines 
Moving head is controlled by NC code
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Equipment & Method (cont.)
DOE (Design of Experiments) 

Various parameters can affect the resultsVarious parameters can affect the results.
To figure out the most effective parameter
To find the most suitable experimental conditionp

Barrel
MovingTemperature

Humidity

Environmental Moving 
Head

Temperature

Materials
Solder

SubstrateVarious 
Parameters

Substrate

Nozzle Height

Line

Solder

Machine
Height

Head moving speed

Nozzle size
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Line shape Micro stage



Future works

Make a line by RP machine
Ch k th h f liCheck the shape of line
Check the adhesive strength between solder & substrate
Check the conductivityCheck the conductivity

Make a simple circuit automaticallyp y

Comparingp g
Time, Cost, and etc.
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Mission statement

Product Description
Each part on a circuit board will connect directly
Insulator will be used on a cross pointProduct  Description su ato be used o a c oss po t
All process will be conduct automatically by  program

New technique for an easy & fast way to make an electrical circuit
It is not necessary to make a complex designKey Business Goals It is not necessary to make a complex design
Develop a new software 

Target Market PCB (Printed circuit board) market  
All electronic products company

Assumptions and Constraints
Adhesive strength between solder and substrate
Printed line shape 
Automatic process 
Materials of solder 

Stakeholder

Purchasers and users
Manufacturing operations
Service cooperations
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Distributors



Brainstorming
Wood _ Flux coating

L d I t

RP

GFRP

Hard paper

CFRP

Alloy design

Lead
Ni, Bi..etc

Software

Image capture

New pannels

Anti- lightning

F ibl ll

Materials

Application
Fabrication

RP

NCDS

p p

Circuit Design

New pannels
Aircraft

Fusible alloy

Test
Method

Matrix

Bonding test

Conductivity CapacitorLED

Composite fabrication

T th

g

Durability

Comparison other products

Strength Cost

Sandwich composite

Top on the 
surface

Bending strength

Tensile strength
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Under Progress

Not Started



Thank youThank you
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Appendix
Materials for soldering
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Appendix
Manufacturing process of PCB (Printed circuit board)
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