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Electroplated Palladium-Nickel Alloy: 
Nickel is known for ductility resistance. When combined with Palladium, the result is an alloy that has 
great stress and heat resistance, corrosion resistance, electrical conductivity, ductility, and solder-
ability. The use of Pd-Ni became popular in the 1970s when scientists discovered the contact 
resistance, wear properties, and protective values of the alloy. Pd-Ni is a dense deposit; as a result, it 
offers reduced porosity and excellent solderability characteristics. Electrodeposited Palladium-Nickel 
alloys have a density between 10 and 11.5 g/cm3, which is noticeably less than electroplated Gold 
~17.0 to 19.3 g/cm3 and comparable to electroplated pure Palladium ~10.5 to 11.8 g/cm3.Type II 
Palladium-Nickel alloy plating is composed of approximately 20% Nickel & 80% Palladium. This 
combination makes it less likely to crack or break under stress and, in turn, makes it more resistant to 
galvanic corrosion and heat than pure Palladium. It also has better ductility and hardness. The 
hardness of plated Palladium-Nickel measures favorably in comparison to other electroplated noble 
metals. For example, the approximate hardness of Pd-Ni is 300–650, 
Gold (HK25) is 50–250, Palladium is 75–600, Platinum is 150–550, and 
Rhodium is 750–1100. 

The Challenge: 
When looking for a metal or alloy that offers characteristics like Gold 
but is more cost-effective than Palladium, Palladium-Nickel is an excellent alternate solution. 
In both the medical and electronics industries, Gold and Platinum can be used for electrical 
conductivity, ductility, and corrosion resistance. Unfortunately, since Gold and Platinum are 
expensive metals, engineers often look for a lower-cost alternative. Pure Gold is often used for 
electrical contacts, but due to its softness, it will burnish and wear if there is mechanical movement 
in the application, such as a sliding contact or a battery contact that requires the replacement of the 
batteries. Palladium is another option for electrical contacts; it has a higher mechanical wear 
resistance than pure Gold, but when plated too thick, it often cracks from stress in the deposit. To 
avoid this problem, an alternative solution is to alloy Palladium with a more ductile metal that still 
has a reasonable hardness value, such as Nickel. 

The Engineered Solution: 
When looking for a metal alloy with a reasonable hardness value (that is still ductile and conducts 
electricity well), Palladium-Nickel is an excellent solution. Due to low surface contact resistance, Pd-
Ni is often plated onto a base material such as Copper or stainless steel, sometimes prior to a thin 
layer of Gold; this combination results in a low-cost, stable solution. In the medical industry, Pd-Ni 
can be used as both an underlayer and a final layer. Palladium-Nickel can be used on medical devices 
such as stents, pull rings, catheter shafts, and Nitinol-based complex geometries. Palladium-Nickel 
does not distort magnetic resonance images and allows for more flexibility on medical devices than 
pure Palladium. Pd-Ni is commonly electroplated onto connectors and battery contacts and remains 
a valuable alternative to Gold or pure Palladium in the electronics and medical device industry for 
these reasons. Lastly, Pd-Ni can be used in the dental industry. Like Gold, Palladium is not toxic; in 
the dental industry, it can be an excellent choice for products such as bridges, inlays, and crowns and 
can be used for aesthetic purposes in the orthodontic industry.
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