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ABSTRACT

This paper reports on a real time solution for the problem caused by the oxidization of solder iron tip of
an automatic selective soldering and optical inspection machine. DC motor with gear wheel mechanism
was used for the movement of the system. The system consists of two cup brushes, when one cup brush
rotates clockwise at the same time, the other rotates anticlockwise and the impurities automatically
removed from the solder iron tip due to the rotation of the wool cup brushes. These processes were
automated using PIC18F4550 microcontroller. Thus the system cleans the solder iron tip automatically
avoiding the lead impurities flow in to the working environment and there by providing good solution
to the problem. This system was well matched with the company environment, occupational health,
safety and quality policies. It can be established at a cost effective and efficient mannef and thereby

increase the quality soldering process.
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1. INTRODUCTION

Solder irons are used in the production lines for soldering purpose. After soldering more than
once, residual flux particles collected on solder iron tip. Hence the heat transfer is not sufficient
for the new joint to be soldered. As a result of this, quality of the sbldering process is degraded
in terms of applying solder on solder pad or accumulating solder on top of the solder iron tip.
This is a very serious issue in a system operating in a high-end production line.

Moreover, the common practice of cleaning the solder iron tip is by applying solder tip
activator, brush on metal wool and wipe with wet sponge. Solder iron tip carried by automatic
robotic arm specially require an automatic cleaning system. Most of the selective soldering
machines use a nitrogen blower to reduce the effect of oxygen. But it is not completely practical
method and not a very accurate cleaning mechanism. So accurate and efficiency of the

mechanism has to be enhanced. Also there should be a less time consuming and cost effective
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technique to clean the solder tip. By considering these drawbacks and the improvements, this
automatic solder tip cleaning system was implemented.

It was identified that lead dust and fumes releases during the soldering process. Lead impurities
and fumes not only harm human but also to the machines. Equipments that are used in the
automatic selective soldering machine like optical inspection camera can easily get damaged
when exposed to the dust. This is one of the main reasons for heat production in the equipment.
When large amount of heat is produced equipment may wear out before its actual life period
ends. The proposed automatic soldering iron tip cleaner can be used in the production line to

avoid all above problems.

2. EXPERIMENTAL

2.1. 'Methodollogy

The real time automated solder iron tip cleaner is used to clean the solder iron tip automatically
and to collect the residual flux particles accumulated on the solder iron tip during continuous
soldering process. The system developed consists of a wire cup brush which brushes the iron
| tip. ‘ .

A DC gear motor was used to rotate the cup brush that is wound with the cleaning maierials.
This material was used to clean the solder iron tip and get hold of the impurities after cleaning.
The entire apparatus was placed parallel to the automatic selective soldering machine at one
end. The robotic arm is placed on middle of the two cup brushes, when it needs to clean. The

microcontroller PIC18F4550 was used to automate the entire process.
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Figure 1: Block diagram of circuit design
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2.2.2. LM3i7 Adjustable Regulator
The voltage regulator circuit diagram using LM317 is shown in Figure 4.
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Figure 4: Voltage regulafor Circuit
2.2.3. LM324 Single Supply Quad Op Amp
The LM324 is a low cost quad operational amplifier with true different inputs. It has several
distinct advantages over standard operational amplifier types in single supply applications. The

quad amplifier can operate at supply voltage as low as 3 V or as high as 32 V2,

The current sensing control circuit diagram using LM324 is shown in Figure 5.
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Figure 5: Current Sensing Circuit

3. RESULTS AND DISCUSSION
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e RPM of the motor which is connected to the wire brush is a major liniitation of thi:
system. Lead impurity might spray on to the PCB board when the motor is rotating i
excessive RPM values ‘
o Soldering iron placement is another limitation of this system. It should be place:
through the two wire brushers according to the correct position, if not automati.

cleaning machine will not support to the exact cleaning process.

4. CONCLUTION

The automatic solder iron tip cleaning mechanism has been successfully designed anc
fabricated. This project has been planned in cost effective manner to obtain high efficiency and
reliability. This system is time saving solution and it will support to obtain high quality

products.
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