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Background

Whenever a ferrous metal such as black steel is connected to a non-ferrous
metal such as copper, a dielectric connection must be installed to prevent galvanic
corrosion. The installation of a fitting with inert material between the two metals
prevents the flow of electrons between the metals, preventing premature failure of

the piping.

Traditionally, dielectric unions (see pictures at right) have been installed to
perform this function. However, dielectric unions are proven sources of leaking
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fittings, and should be avoided. When the fitting leaks, the
standard temporary fix has been tightening the fitting. This
squeezes the rubber seal, making the seal less elastic, or the
two metals make contact (see cutaway photo). As the system
temperature changes, the fitting is then more prone to leaking.
The cycle is repeated until the fitting is removed, or enough
corrosion is present to prevent system leaks. An alternate
approach is to keep the heating system at elevated

temperatures, which is a costly approach to combat an easily-rectified problem.

Diagnosis

1. Inspect leaking fitting for ferrous and

non-ferrous metals.
a. Ferrous Metals
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iv.
v. Galvanized Steel

Black Steel
Malleable Iron
Cast Iron
Stainless Steel

b. Non-Ferrous Metals

Copper
Brass
Aluminum
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iv. Bronze (dielectric connection is not required if installed with steel on either side)
2. As shown in the photo, external corrosion may not be present, and therefor is not a requirement for

replacement.




Corrective Action

1. Remove the dielectric fitting, and replace with a dielectric
nipple*.
2. If required, install a new union on a continuous section of
piping material.
a. Copper Piping = Bronze Union
b. Steel Piping = Steel, Cast or Malleable Iron -
Never install dielectric unions. Y
4. A chart showing the properties of common metals has been
attached for your convenience. The further apart that the two .
metals are, the higher the rate of corrosion. The more anodic metal (right side of the chart) will
“sacrifice” material to the more cathodic material.
a. i.e. If titanium and aluminum were in contact, the titanium would be unharmed, and the
aluminum would have aggressive corrosion.

3" DIELECTRIC
NIPPLE

w

*Important: Perform all welding or soldering prior to installation of the nipple. Excessive heat will melt the
plastic liner and block the pipe.
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Cadmium
- Mild steel & Cast iron
Low alloy steel
Bl Austenitic cast iron
Aluminium bronze
Naval brass, vellow brass & red brass
Tin
Copper

S0/50 lead tin solder
Admiralty brass, aluminium brass

Manganese bronze

Silicon bronze

[ Stainless steel - grades 410, 416
Nickel silver
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E 90/10 copper nickel

80/20 copper nickel

[_] Stainless steel - grade 430
Lead

70/30 copper nickel

Nickel aluminium bronze
1| Nickel chromium alloy 600
Nickel 200

Silver
[ Stainless steel - grades 302, 304, 321 & 347

Nickel copper alloys - 400, K500
E,j Stainless steel - grades 316 & 317

A“ﬂ} 20 stainless steel
Nickel iron chromium alloy 825

Titanium

Gold, platinum
Graphite ‘

4{MOST NOBLE - CATHODIC LEAST NOBLE - ANODIC )




