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[T It Ain’t Broke, Don 't Fix It?

Same basic designs for 30 years

Only way of changing machine was to buy a new one
Original choice was crucial

What if circumstances change?

Modern factories tend to be lean, space efficient and
adaptable




Classic Wave Solder Machine

Machine Extraction

Conveyor

Pre Heat

Courtesy: Bob Willis




THE Way Fernward

Modular system
— Sn/Pb and Pb-free in one system
— Coded modules to avoid changeover errors

Adaptable to varying needs
— Expand or contract system by adding or removing modules
— Adapt to changing soldering needs

Thermally efficient
— Rapid warm-ups
— High thermal transfer rate
— Match conveyor speed to each process step




THE Modula

A minimum configuration




Slide Out Elux Module




Schematic End View




Solder Module Undocked
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Carrier Return System

Lift & carrier Standard Preheat Solder

Carrier return conveyors




The Jet Wave ™

The core of soldering success
— No moving parts
— Advantageous pressure effects
* Bernoulli
Rapid wetting
Minimum thermal shock
High speed wave but not too fast to cause damage
o Cavitation




Minimum Wear — No Moving Parts

Only the solder moves!

Hollow solder wave (Jet
Wave™)

Ti nozzle plate

Ti solder run-off
Heater elements
Linear pump motor
Enamelled solder pot
Solder reservoir

Solder run-back




Bernoulll Effect

*Flow of any fluid will
promote pressure
CMEIENIELS

*Higher velocity flow will
Increase differential

*Highest speed occurs where
pressure is lowest and vice

versa




Hollow: Jet Wave

High speed of flow of solder (incompressible)
Promotes low pressure inside the solder
Atmospheric pressure higher than solder pressure

Components “pressed” by atmospheric pressure into place

— No lift of components
— No special jigs or fixtures required for hold-down




Cavitation

Flow speed too high

Pressure reduces to point where imperfections in fluid

consistency promote local collapse
— This can be extremely violent
— E.g. damage to compressor blades

0.8m/sec promotes low enough pressure to gently force
components down but Is not high enough to promote
cavitation




Operationall Needs

Low cost floor space
Rapid changeovers
Minimum warm-up time
Low operating costs
Minimum maintenance
Small batches




Eloor Space Ultilisation

A machine capable of 120 panels per hour needs 6.4m?
— Equivalent to 18.75 panels/m?/hr

Other high-speed machines need approx 10m? and may

only output up to 100 panels per hour
— Equivalent to 10 panels/m?/hr

Nearly twice the output!




Rapid Changeovers

Many companies need both Sn/Pb and Pb-free capability

Choice:
— Two separate machines

» Attendant costs and floor areas
— One modular machine with individual interchangeable solder pots

 Minimum floor space
» Lower running costs

Time to change from Sn/Pb to Pb-free = ? minutes




Warm-up Times

The higher the mass of solder, the longer the heating time

or the higher the energy level required
— Cost of power

— Cost of waiting

— Plan for automatic warm-up pre-shift

Warm-up times from room temperature
— 65 minutes for low mass system
— > 3 hours for high mass system




Low: Operational Costs

Power consumption

Solder volume
— Traditionally, solder masses have ranged between 200 and 800kg
— There are some smaller ones but these tend to be very low volume
applications
— A volume system with only 60kg of solder is far cheaper to fill and
maintain

Solder cost
— This can be anything between €6 and €23 per kg depending on type
— 800kg of SAC alloy would cost around €18,400
— 60kg of SAC alloy would cost around €1,380




Maintenance

Lots of moving parts = lots of wear possibilities

Rigid frames = less flexure = less distortion
— No re-alignment
— No rubbing/wear

Low mass
— Easy alignment
— Re-laying factories not a problem

Easy access




\Wave Solder Process Needs

Minimum thermal shock

Fluxing

Minimal shadow effects and bridging
Differing process speeds

Minimum fixturing




Thermal Shock

Twin wave systems expose PCB’s and components to
double thermal excursions at 264°C, or even 275°C, for 3 to
4 seconds each time

Single, hollow wave typically offers high temperature once
only for about 4 seconds




Eluxing & Differing| Process Speeds

Different fluxes act at different speeds

Preheat is designed to promote removal of oxide and
Impurity layers using flux
Flux can be burnt off too early

— Oxides etc reform
— Poor soldering performance

Flux can be underactivated

— Oxides etc removed but active flux still left
— Outgassing
— Cleaning issues

Match preheat speed to flux requirements

Match solder pot speed to minimal exposure to high
temperatures




Shadows & Bridging

Bernoulli effect tends to “pull” solder and PCB close
together but without distortion

Solder encouraged to fill every position

Hollow wave is not turbulent
— Discourages formation of bridges or short circuits




Minimal Eixturing

Bernoulli effect “pulls”
components into position rather

than “pushes” them up
— No hold-down fixtures required

No special carriers required
— Normal wave solder pallets



THE Future?

Reflow
— Rapid thermal transfer from underside will allow reflow of solder

paste
— Experiments still required to determine if, and how much, top side

heating might be required
— Thermally sensitive components will not see high temperatures of

conventional Pb-free reflow

Wide PCB'’s
— 500mm
— Centre support




Questions?




