


About Aluminum Electrical Wiring

Between 1965 and 1973, aluminum wiring was used to install electrical branch
circuits in about 1.5 million homes in the United States. Subsequent fires in
some of these homes were attributed to fawlty aluminum wire connections.
During this period, studies conducted by the National Fire Protection Associa-
tion, in conjunction with the U.S. Consumer Products Safety Commission, re-
vealed that homes using aluminum wires manufactured before 1972 are 55
times more likely to have one or more electrical connections reach “fire haz-
ard” condition than homes wired with copper.

Aluminum wiring in itself is not dangerous. Aluminum wiring, when properly
installed, can be just as safe as copper. But if it has not been installed properly,
the connections—where the wires join to the outlets and switches—can present
a fire hazard. This booklet provides information on the steps you can take to
ensure the safety of the electrical connections in your home.

How to Tell

The wiring that is of concern involves the circuit wiring to your outlets and
light switches, and to appliances that use 115 volt current, such as the furnace
and washing machine. It is a single-strand, solid aluminum wire, silver in color
as opposed to the characteristic copper wiring color. Most homes of any
vintage employ some aluminum wiring. Often service entrance cables from
the street that run to the distribution panel and major appliance circuits (220 v)
are aluminum. The safety concerns are not with these cables, but rather with
branch circuit connections involving the lighting and other 115 v circuits.

The Problem

Most problems arise with solid aluminum wire, sizes #10 and #12 gauge. These
problems concern the ends, or terminations, of the aluminum wire, where they
connect under bonding screws. [f the connections are improperly installed,
there is a potential for intermittent, “hot” connections where the wires join to
the outlets and switches. Again, the problem is with the connections, and not
with the wiring itself.

The main difficulty with connections using aluminum wiring is a phenomenon
known as “cold creep.” Aluminum’s coefficient of expansion (how much it

expands when electrical current passes through it) is higher than copper’s.
Simply put, when aluminum wiring warms up, it expands more than copper
does, and when it cools down, it contracts more than copper does. This
expansion and contraction, over time, will allow for loosening at the connec-
tions. Also, aluminum wire needs to be larger than copper to carry the same
amount of electricity. Because the wires are thicker, you cannot get the same
tightness at the connections. Therefore, they may loosen more quickly.

To make the problem worse, all metals oxidize or corrode in an oxygen envi-
ronment. Copper oxidation forms as a conductor, while aluminum develops
as a resistor. This resistance causes heat. Oxidation accelerates when two
unlike metals are in contact with each other. This may be part of the source
of increased resistance when aluminum wire joins to outlets or switches in-
tended for copper. Eventually the wire may start getting very hot, melt the
insulation or fixture it’s attached to, and possibly even cause a fire.

Evaluation of Your Electrical System

As mentioned above, aluminum wiring can be just as safe as copper when
properly installed. Denver’s Building Department has always maintained—
including during the years 1965 to 1977, when aluminum wiring was being
installed nationwide—a force of electrical inspectors who themselves are
licensed electricians and have worked diligently to ensure that all installations
comply with local and national standards. Many of the incidents publicized
from other parts of the country simply don’t occur here. Still, any potential
electrical problem is a potentially serious problem. There are several waming
signs to look for that would suggest the possibility of connection problems.

They are:

Sparks emanating from outlets

Warm-to-touch cover plates on outlets and switches
Smoke coming from outlets, junction boxes or switches
Lights that flicker for no apparent reason

Melted insulation (plastic) at the connections

Smell of burning plastic at outlets

Light bulbs that bum out quickly, or shine unusually bright
Blown fuses or tripped breakers for no apparent reason
The size of your television picture shrinks




