111 Formula One racing, where reliability is everything,
McLaren International counts on wire EDM to cut its gears.
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Formula One racing is a high-adrenalin sportone which demands peak performance from drivers and machines alike.
In their quest for speed, safety and performance the racing teams are constantly pushing
the boundaries of technology by testing new
materials and manufacturing processes. Mcl.aren
Iruernational, one of the premier teams in the
sport, has introduced a nontraditional gear manufacturing technique-wire
erosion EDM-as
a
way to bring gear manufacturing in-house at a
reasonable cost,
Thetransmission gears in a Formula One race
car must be reliable. A single gear failure can mean
the difference between the checkered flag and
dropping out of the race. It is not uncommon for
several cars in a 22-car field to drop out of a race
because of gearbox failare. Because of this. each
gearset is used only once for a race. Afterwards.
the race team inspects the gears for damage and
records the mileage. Then the gearsets are used for
practice, qualifying and testing.
McLarens cars use a semiautomatic six-speed
(plus reverse) transmission. which means there

are six change gear pairs in the gearbox. Before a
race's practice session, the team chooses ratios
based on previous experience at a circuit. Then,
depending on weather and track conditions, they
may have to adjust the ratios. Finally, on race day.
they may have to make additional changes
because of something as simple as the direction of
the wind. [f necessary. all six. ratios can be
changed in just 45 minutes.
Overall, the team brings about 60 gear sets for
each car ateach race. With 3 race cars, 2 lest cars.
J 6 races per year. and quali fying and practice sessions before each race, McLaren goes through as
many as 1,000 change gears per year.
Traditionally, Formula One teams have used a
handful of outside gear shops to design and manufacture their change gears, creating security
problems ..Because they already had a huge manufacturing facility in Woking, England, McLaren
decided to bring the gear production in-house so
[hey would have faster turnaround time. inerea ed
security and greater control over the design and
manufacture. In addition. they could ave money
by not having to go through a subcontractor, But
rather than purchase a dedicated bobbing
machine. they looked to EDM as a more flexible.
less costly alternative.
Wire erosion EDM uses a very thin wire to
produce a high voltage charge that vaporizes
material on the workpiece. By controlling the path
of the wire, the machine can create a very complex form. Unlike a hobbing machine. the wire
EDM machine requires no change incuaing tools
:for a change in gear design. YOIl have only to
change the program to generate a new part. There
is no waiting for hobs to be designed, ordered or
made-a process that could take as long as 12-14
weeks for a new design •.says McLaren transmission designer Piet vall ZyL
McLaren estimates that their wire EDM
machine will pay for itself within 3-4 years. Also.
the capital outlay for the EDM machine was far
less than would have been necessary fora dedicated hobbing machine and all the tooling
required for 'the various pitche and tooth numbers. In addition, the machine is used to make
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