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without pressure building and cracking
the ceramic insulators. In addition, pres-
sure is maintained at a preset limit (set
by a relief valve) long enough to prevent
the material being formed from spring-
ing back after the pressure is relieved.

Materials. In general, any malleable
material up to Rockwell 35C can be
formed orbitally. This includes most
ferrous and nonferrous metals, stainless
steel, zinc and aluminum die-cast mate-
rial, some sintered material, and many
types of engineering thermoplastics.

In addition, thin case-hardened steels
and plated, painted, or plastic-coated
materials can usually be orbitally head-
formed, because material displacement
is microscopic during each tool revolu-
tion. After orbital headforming, the coat-
ing surface is usually left in its original
condition. The luster of some plated sur-
faces actually improves.

Microphotographs show that orbital
headforming does not disrupt the mo-
lecular structure of metals. However,
compressing the grain structure work-
hardens the material somewhat to make
a stronger connection in the case of riv-
ets or a harder contact surface in the
case of flared, flanged, or swaged parts.

Tool Life. Because the orbital head-
forming process is nonimpact, tools
sustain little wear. Instead, the process
action causes the formed ends to be-
come polished, work-hardened, and
nearly maintenance-free. A flat-faced
tool to form mild steel studs may last
for years without requiring any main-
tenance. For more complex tool shapes
or those that are used on certain alumi-
num or brass grades, periodic polishing
may be required.

Operator Skill. An orbital headform-
ing machine usually requires a few min-
utes of work by a setup person, along
with some trial and error to establish
operational parameters. After it is set
up and its controls are set to automatic
mode, the machine can be operated by
skilled or unskilled workers.

Process Control with
Orbital Headforming

Process control with orbital head-
forming is available for many stand-

Faulty or missing pins,
studs, shafts, bushings,
posts, rivets, eyelets, and
other fasteners must be
identified reliably and
with minimal effort.

alone machines and modular units for
system integration. Because automatic
parts assembly must provide continuous
production of quality parts, monitoring
components at the heading point is nec-
essary. Faulty or missing pins, studs,
shafts, bushings, posts, rivets, eyelets,
and other fasteners must be identified
reliably and with minimal effort.

One of the objectives of process con-
trol may be to measure the height of
a fastener or component, or a target
height. The headforming unit, with its
nonrotating form tool, approaches and
senses for the presence of a rivet or
other fastener and compares that data
with the machine’s stored program val-
ues. Depending on the readout, one of
two actions occurs:

1. The form tool starts the orbital
process and completes its heading task.

2. The process is aborted, and the
drive spindle retracts to its idle position.

The target height for any given rivet
is determined and set with an adjust-
able limit switch (proximity switch/lin-
ear potentiometer). The switch is acti-
vated for a designated period by the ap-
proaching spindle quill of the drive unit.
The acceptable (within tolerance) rivet
configuration allows the switches to
make contact for the required time se-
quence, relaying the signal to the control
panel to start the orbital forming cycle.

If the rivet is too long, a sensing sig-
nal to proceed with the forming task is
not sent to the controller. If the contact
sequence is disproportionate, the rivet
is either too short or missing; in either
case, the result is reported to the control
monitor, which stops the work cycle
and initiates the rejected parts mode.

A holder bracket, usually mounted
on the side of the drive unit, may posi-
tion the adjustable limit switch. This
monitoring function by a limit switch is
similar to ram up switches on presses

or in-station signal switches used on
automatic indexing systems.

If rivets are very thin, long, flimsy,
structurally weak, or held in an unsta-
ble manner in the mating parts, less
contact force can be used for monitor-
ing purposes. The dual-pressure mode
requires a second pressure circuit and
additional control elements; its sequenc-
ing increases the cycle time minutely.

Electronic time control and monitor-
ing of the forming cycle are other avail-
able functions of volume production in
the automation process. A predeter-
mined target time for heading a specific
rivet type in any given station environ-
ment may be measured to identify and
eliminate rivets that indicate a material
hardness that is either too soft or too
hard to meet the application criteria.
The target time is usually established
through trial-and-error evaluations or
pilot runs.

If the cycle time is excessive or be-
low the selected timing standards, the
process controls signal the existence of
a defective assembly, or the rivet will be
discarded and replaced with a new one.

Quality assurance in the automation
process also includes monitoring the
heading or forming pressure with elec-
tronic pressure transducers to ensure
that the headforming force falls be-
tween set minimum and maximum lev-
els. A no-go decision is relayed to the
system'’s controls to initiate the rejected
parts mode if the pressure falls outside
of the set range. A successful assembly
count is recorded on a display screen
and/or a printout.

Conclusion

Orbital headforming is an efficient
and precise process for assembling
stamped parts. It provides strength, an
attractive finished appearance, and
batch-to-batch uniformity.
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builds orbital headforming equipment.

Write 3 on reply card

May/June 1999 STAMPING Journal








