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P-car frame goes into Gilman machine in
demonstration. If a frame is out of toler-

stood before the monster. “We ma-
chine parts of the frame to ensure a
near-perfect fit with the body, just as
we machine an engine block so that
the head fits properly.” If the Gilman
Drill and Mill machine does its job
right, there is virtually no way the
body panels can be misaligned,
whether installed at the factory or re-
placed later when a body shop—or Fie-
ro owner—bolts on a new part.

Think of it this way: Parts of cars
made the old way were put together
with certain tolerances. But mis-
matches could add up—metal that was
not formed precisely could result in
parts that would be farther apart or
closer together than planned. But this
new system puts the frame together
first, then locates the critical mount-
ing points, resulting in better fits. In
other words, it doesn’t matter if out-
of-tolerance figures add up; the ulti-
mate fit is close to perfect, anyway.

“What we get is precise body build-
ing,” said Schaefer. “And there are
other benefits, too.”

Some of the benefits stem from a
change in the sequence of putting a
car together. The space frame and
chassis go together first; body panels
are added as one of the last opera-
tions. Because the work of installing
the engine, transaxle, suspension,
and electrical parts is done on the
space frame, assembly-line workers
can’t scratch the body. This also al-
lows ample access to the inside
through the gaps of the frame, easing
gome of the more intricate jobs.

The frame forms a cage for the
body. It is built in a traditional way
with huge welding fixtures and those
robotic welders. The shape of the cage
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ance, the machine lowers it back to the
conveyor and signals operator.

outlines the shape of the finished
body, surrounding the passenger com-
partment and engine section (Fieros
engine is mid-mounted).

Drilling and milling

The Gilman pulls in the Fiero
frame, positions it, and then drills and
mills 39 body-mounting pads spaced
along the top and sides—all in less
than a minute. Eight clamps hold the
frame. The door openings are sensed
from three locations on each side of
the frame, and an XYZ table (so-
called after the three axes it aligns:
fore-aft, up-down, side-gside) positions
the assembly. Then the drill heads
bore the mounting pads, which are ac-
tually %-inch hard-plastic inserts.
The drill bits vary in size from 5.2 to
10 millimeters (0.2 to 0.4 inches) and
cut at two speeds: rapidly through the
plastic, then more slowly through the
frame so as not to distort it.

On the necks of the drills are tung-
sten-tipped milling inserts. They run
at a relatively slow speed to machine
the mounting pad to the design
height.

“All the drills and mills are self-
monitoring,” reports Jim Werner,
project engineer for Gilman, the man
who directed construction of the Drill
and Mill machine. “A load cell on each
drill unit senses when the drill is cut-
ting plastic or metal, or when a drill is
chipped, broken, or missing. The cell
controls the speed of the drills. If
there is a problem with the bits, a con-
trol board signals a factory mainte-
nance man to come over and fix it.”

After passing through the Gilman
cycle, the Fiero frame moves down the
assembly line to take on its running

gear and pasaengerwcompartment
dressing. Finally, the frame arrives
near the end of the line, where body
panels are attached. Workers use
studs embedded in the plastic, orbolts
that go through holes in the plastic, to
hold the panels in place.

Two types of plastic are used for
body parts: reinforced reaction injec-
tion molding (RRIM) for vertical sur-
faces such as fenders, and sheet-
molded compound (SMC) for horizon-
tal surfaces such as the roof. RRIM is
reasonably stiff polyurethane, a
“friendly” material that bends and
snaps back after light impacts, cut-
ting down on minor body damage. It's
similar to the plastic used to cover
modern bumpers. SMC is stiffer; it
won’t give as much when something is
rested on its surface.

Ron Rogers, the engineer in charge
of the Fiero car project, says the plas-
tic is unlike any other used in auto-
mobiles. “We put this plastic side by
side with metal body panels and
asked engineers to see if they could
detect the difference. None could.
With a new glass-flake process devel-
oped by GM, we avoid the wavy sur-
face you see in fiber-strand-reinforced
plastic. It's smoother by a factor of
three.”

Each of the panels is painted with a
primer coat over its natural yellow
hue, then comes a layer of color, and
it's topped off with a clear-coat finish
layer.

Using plastic makes it easy to fash-
ion in one piece a complex body part
that would require a number of
welded pieces if made of steel. Look at
the rear roof section of Fiero in the
drawing. It trails down and curves
around the upper part of the engine
compartment. That couldn't be done
easily in steel.

“We'd need maybe four welded
parts to do the same job,” says Rogers.
“And that would mean more cost with
less certain accuracy.”

Plastic is a boon to stylists, too. By
simply changing body panels on the
space frame, a stylist can give the car
a fresh appearance. Changeover time
in the factory to a new body style
would be negligible, and the same as-
sembly machinery could be used with-
out alteration.

The fabrication technique can work
with steel body panels as well as it
does with plastic. That means it could
be used in volume-production sedans,
where steel has a cost advantage over
plastic.

With widespread interest brewing,
even among Japanese and German
car makers, chances are that many of
us may have a space-frame car in our
garage before the decade is over. W3




