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May 25, 1983

W. Hamp _

Underwriters Laboratories Inc,
1285 Walt Whitman Road
Melville, L,I,, NY 11747

Subject: UL 1567 (new)
Dear Mr, Hamp:

This comment on the proposed UL 15687 is based on testing
of CO/ALR and other aluminum-wired connections, on review of some
of the tests by UL and various manufacturers on aluminum-wired

CO/ALR devices, and on field failure reports of aluminum-wired CO/ALR
devices, The summation of experience indicates that while the
performance of CO/ALR devices with aluminum wire may be improved
compared with non~CO/ALR devices, there are still significant
problems which should be addressed by a new standard,

We have on test 500 aluminum-wired CO/ALR receptacles,
100 of each of the five brands available, The tests are conducted in
an environment representing that of a device box in the perimeter
wall of a house. The current applied is 13,5A for receptacles wired
with #12A1, and 18A for receptacles wired with #10 Al, The duty
cycle is 13% (22 hours of "on' time each week), and the maximum
‘on" time ig one hour. All connections were made according to
UL and industry recommendations for aluminum-wired binding head
screw connections (1/2 to 2/3 cw wrap, 12 in-lb tightering torque).
After three years on test, two CO/ALR receptacles have exhibited
wiring terminal failures. Additionally, two brands of CO/ALR
receptacles show a definite weakness in the attachment plug
connections,

Among each brand, the receptacles on test were divided into
two groups. One group experienced insertion and withdrawal of
attachment plugs, and the other did not. The two terminal connection
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failures involved one brand of CO/ALR receptacles. Both
termination failures occurred on receptacles which had been
subjected to the insertion and withdrawal of the attachment
plugs, (A total of 97 insertion and withdrawal operations in
each of the two plug positions,)

Considering the test specimens as divided into ten groups
of 30 receptacles each (5 brands, each separated into 2 groups
with respect to the attachment plug insertion/withdrawal operations ),
the probability that the only two failures would show up in the
same group is only 1% if the failures were random. Therefore,
it is most probable that the failures are not random, but rather are
related to the design, materials, or properties of the particular
brand of CO/ALR receptacle,

Two CO/ALR termination failures is in itself not a
favorable result, considering the mild conditions of the test, the
short time on test relative to the expected life in actual service,
and the uniformity of installation. Even more significant, however,
is the indication that the existing CO/ALR standard has passed,
and allowed into the marketplace, a specific brand of CO/ALR
receptacle which is failure-prone when used in the intended manner,
with Insertion and withdrawal of attachment plugs. Reviewing the
CO/ALR standard, and the proposed UL 1567, there are no tests
for sensitivity to the type of disturbance imposed on the wire
terminals by the actions of inserting and withdrawing attachment
plugs,

Further, it was determined that subjected to the 97 insertion
and withdrawal operations, two of the brands of receptacles have
demonstrated a definite weakness in the attachment plug connections,
Again, neither the CO/ALR standard nor the proposed UL 1567 have
effective tests with respect to this type of failure.

The CO/ALR receptacle testing that we have done was for the
U.S, Consumer Product Safety Commission. Two reports have been
issued regarding these tests, and copies might be obtained by request
through the Freedom of Information administrator at CPSC. 1,2

CO/ALR device test data that I have reviewed from other sources
confirms the view that the CO/ALR receptacles - and the qualification
standard for them - should not be viewed as having solved the
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aluminum wire connection problem at wiring devices. CO/ALR
receptacles are failing in tests involving alloy aluminum wire,

at currents lower than the heat cycle test current. At UL,
CO/ALR receptacles which were passed in tests using one sample
of aluminum wire, failed tests using a different sample of wire.

Field failures of aluminum-wired CQ/ALR devices are also
known. Several have been noted in Ontario, Canada.3’4 In the
United States, several reported failures are being investigated,
Considering the relatively few aluminum-wired CO/ALR receptacles
in service, and the short time of service, these field failures are
significant,

Receptacle failures involving connection overheating, whether
at the wire terminations or the attachment plug connections, must be
taken seriously as being hazardous.® A recent report from the
Naticnal Bureau of Standards, with analysis of 110 electrical fire
ignition reports, cited switches and receptacles as involved in the
ignition of 18% of the fires, and 55% of thesge involved connections
and terminations.® Aluminum wire connections are particularly
hazardous when termination failures occur, as the aluminum wire
connections are much more likely to develop 'thermal runaway'
{progressive failures leading to extremely high temperatures) than
are their copper-wired equivalents.

The new standard, UL 1567 should not be issued until it is
modified to deal effectively with the problems now known to exist
in the older CO/ALR standard. If there is any serious intent to
institute more stringent requirements in UL 1567, I would be glad
to contribute specific recommendations. Thesge recommendations would
be based on our testing experience with CO/ALR and other types of
aluminum-wired terminations and splices.

Please feel free to contact me should additional information be
required, or to arrange for more detailed discussion and review

of the tests and the data,
Yours trzly, :

Jesse Aronstein
Vice President,
Special Engineering Projects
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