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Here, the surface of the insulation will show scuff marks from contact with rough surfaces. The culprits may be rough or
improperly sized wire guides, sheaves that do not rotate, or counter wheels and pinch rollers, with rough or serrated
surfaces. Serrated rollers/wheels, under too much pressure, frequently leave “tractor marks” along the surface of the
insulation. If the serrations are sharp, and the impressions deep, it is possible to observe insulation cuts in some cases.
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3.3  Crushing or Flattening

Crushing and flattening can occur in many situations and processes and is frequently the result of the actions of careless
personnel. It is usually the result of having too much force applied by a pinch roller and its corresponding wheel. Not all
systems work in the same manner. Some may be set for a predetermined force that remains constant even with
dimensional changes in the wire or cable. Some may lock into position once a preset force has been reached. There
have been cases where processing twisted, shielded and jacketed cables, with this type of mechanism, has caused
crushing to the point of shorting the conductors of the twisted pair together without any external evidence of damage.
Conductor exposure in primary wires, removed from cables, has also been observed.

3.4  Conductor Kinking

The same conditions that lead to insulation shrinkage can cause conductor kinking. The most insidious cases are with
small gauge, foam dielectric coaxial cables. In these cases, when the dielectric snaps back, it causes the conductor to
compress and form an pmega-shaped kink. Eveniually, this kink will short To the shield or eVen penetrate it. In very
extreme cases, conductgr kinks have been seen in primary wires.
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4. PROCESSES AND OPERATIONAL STEPS

Many of these processes listed below can occur more than once, and in various sequences, during the journey from the
wire and cable manufacturer and up to the final installation on the vehicle. Frequently, a specific type of damage can be
associated with more than one process (see 3.).

4.1 Packaging, Transportation, and Storage

This can be a potential area for abrasions and cuts.

Manufacturers try to package reels and spools to survive reasonable transportation conditions, but the unexpected can
always happen. Careless forklift operation can penetrate boxes or protective wraps on large reels. Outdoor storage can
invite water damage or ingress of moisture laden air into the conductor due to temperature cycling. Long-term storage
should be in a temperature and humidity controlled environment. Always inspect packaging for mechanical or moisture
damage upon receipt.
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4.2 Handling Reels and Spools

Abrasion, cuts, crushing, and tangles are prominent problems.

Unrestrained wire or cable ends are prone to damage if not secured within the confines of the reel flanges. Loose ends

may be crushed by the spool flange itself or actions by personnel who are not observant.

If samples are removed from a spool, always rewind tightly and secure the ends. Handling of spools with unsecured wire

or cable can cause layers to shift and create tangles.
These types of problems also may cause personnel injuries.

4.3 Payoffs, Take-ups, and Respooling

These processes have the potential for creating all of the identified forms of damage.
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These processes share many-of the similaritiesfound-inSection 43— |

Some systems use driven wheels and pinch rollers to move the wire through the system. If the various parts of the
system are not synchronized, the wheels may be trying to move the wire while another part of the system has stopped the
wire. This is not uncommon in rapid start-stop processes such as automated cut and strip operations.

These systems may cause stretched, crushed, or abraded wire. If any damage is noted, trace the wire as it goes through
the process to see where damage is occurring. The output of some systems may go into coiling pans while others may
have takeup spools. In the latter is used, be aware of spool hubs that are too small.

4.5 Stripping and Termination

Some of the concerns here are abrasions, cuts, and crushing.
Sometimes these processes are semi-automated. Attention should be directed at grippers used to hold the wire. Even in

hand stripping, an incorrect gripper choice can damage the insulation of a wire. In a fully automated system, all of the
previously noted processes come into play.
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