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Reworking Plastic and
Other Heat-sensitive
Components

NOTICE HOW INEXPENSIVE HAND-HELD HOT-AIR SOLDERING REWORK
TOOLS HAVE ALL BUT DISAPPEARED FROM THE ASSEMBLY WORKBENCH?
IF THE REASON WHY IS RECOGNIZED, ONE MIGHT JUST AVOID PURCHASING
THE TOOLS THAT SOON MAY BE OBSOLETE.

( : ompanies that may be evaluating or
weighing the suitability of new
printed circuit board (PCB) rework

equipment often ask tough questions when
there is a new problem to be solved, or when
available tools do not work well for the chal-
lenging application at hand. In the heyday of
hand-held hot-air tools, which were selling
in the $900 to $1,400 range, low-tempera-
ture/high-power hot-air rework systems with
closed-loop temperature control were avail-
able, priced in the $3,500 range. Some might
be surprised to learn that those systems, now
more than 12 years old, are still in use and
commanding 60 to 80 percent of their orig-
inal value on the used equipment market.

Necessity of Thermal Control
Buying the right rework system for a par-
ticular application should start with con-
sidering equipment capable of solving really
tough, long-standing problems. Even when
considering the purchase of rework systems
for advanced packages such as the ball grid
array (BGA) or chip scale package (CSP),
e.g., the new split-vision systems, the abil-
ity to rework plastic and other heat-sensi-
tive parts is a must.
Virtually all hot-air systems have some
means of digital control and display for set-
point temperature. The real test for the
buyer: Do not trust the light-emitting diode
(LED) that indicates, for example, 210°C.
Rather, one must be certain at that tem-
perature, a plastic part that will melt at
220°C will remain undamaged.

‘What, then, does it take apart from accu-
rate temperature control to rework plastic
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parts, glob-top BGAs, edge connectors, sur-
face mount connectors and optoelectronic
parts? Knowing how to remove and replace
such valued components successfully is usu-
ally sufficient to understand and replace
other heat-sensitive parts. To that end, the
focus here is primarily on plastic parts, since
the methodology is the same.

It takes a specific level of energy to remove
and replace any part. There are two ways
to generate that which is required: temper-
ature or wattage. The calories of energy
required must also be delivered so as not to
delaminate or burn the board. Since it usu-
ally takes even more energy to replace the
part successfully, the ability to simply remove
the part does not in itself solve the problem.

The first step in creating a thermal pro-
file for reworking a thermally sensitive com-
ponent is to determine the maximum tem-
perature the part will tolerate. A good thermal
tracking unit or temperature measuring
device will enable the process engineer to
determine this temperature. In fact, many
plastic parts including glob-top BGAs will
melt just above the flow point of the con-
necting solder. Hence, awareness of this will
provide a proper starting point for testing.

The inside walls of edge connectors, for
example, should be inspected carefully
around the points of metal contact. Since
metal will absorb the heat faster, the con-
tact areas will show the first indication of
pending damage or degradation.

After the maximum safe temperature has
been determined for a part, the next step
is to develop a plan for repair. The selected
rework system should be checked for accu-

racy. For example, if the setpoint temper-
ature indicator on the unit is set at 210°C,
a temperature-measuring device should be
placed in the hot-air stream to check that
the unit is delivering the indicated heat level.
An indication carrying even as little as a five-
degree error can cause problems that include
serious overheating of the part.

If the rework system directs its hot air
using interchangeable nozzles, a nozzle
larger than the component to be reworked
is indicated. In operation, the partis placed
under the nozzle and the heating cycle is
initiated. If, after 4.5 min, the part cannot
be removed (solder has not properly
melted), the process is halted and the situ-
ation reevaluated. Heating any longer will
increase the chance the flux and the solder
joints will begin to degrade.

The solution is to add preheating, since
the thermal mass of the board in the spe-
cific area of the component must be overcome.
The AT — temperature difference between
the top and bottom of the board — should
be minimal. By focusing the heat source
under the part, the energy can be directed
to the task at hand.

The energy transfer from a preheating
source can be regulated by varying the dis-
tance from the edge of the nozzle to the sur-
face of the board. The distance depends
upon the wattage of the preheater. The only
concerns are the true temperature of the air
and the exhaust of the spent hot air. For
example, as the preheater moves closer to
the board, the volume of ambient air mix-
ing with hot air serves to increase the tem-
perature of the air directed at the board.
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