
 

 

 

 

 

Welding Beryllium Copper sections: 

Beryllium copper can be divided int 2 classes: 

High strength and high conductivity. Both classes offer much higher conductivity than steel. 

The higher conductivity is helpful in conducting electricity and drawing heat away from the hot 

spots in a mold. 

It also makes it difficult to build enough heat to manage a weld bead. 

Even so, many users have good success in repairing molds using a few simple steps in the 

welding process. 

Since the base material carries heat away so quickly, it is advisable to preheat the workpiece to 

about 400 F before welding.  

Filler material that is similar to alloy C17200 will help provide for good hardness in the final 

product. 

Be sure to use all appropriate precautions for ventilation and respiratory protection. 
Follow the guidelines for electrode, current and gas flow as a starting point, and adjust 

according to your results. 

 

 

All welds produce distinct 

regions ranging from base 

material to heat affected zone 

to weld zone. Beryllium 

copper  discipates heat 

quickly, helping to effect a 

rapid quench to the weld zone. 

 

 

In the image to the right, the progressive layers of weld 

metal can be easily seen after etching.  

 

 

 

As welded, the bead is very close to the annealed 

hardness. As shown in the image to the left, the 

material adjacent to the weld has been over aged 

by the brief exposure to intense heat conducted 

away from the weld zone. The hardness has 

dropped somewhat.A short distance further away, 

the material is almost unaffected by the weld and 

retains the hardness of the original base material. 

WELD ZONE HARDNESS 

Condition C17200 C17510 

As welded RB 80 RB50 

Weld + 3 hrs @ 600 F RC 30  -  

Weld + 3 hrs @ 850 F  -  RB 80 

 

  
Helium Argon 

base 
thickness 

(in) 

tungsten 
dia. (in) 

AC 
Current 

CFH 
AC 

Current 
CFH 

0.0625 0.0625 35 - 80 10 - 15 40 - 100 8 - 12 

0.125 0.09375 80 - 156 14 - 20 90 - 180 10 - 15 

0.1875 0.125 130 - 200 16 - 22 160 - 240 12 - 18 

0.25 0.1875 160 - 200 20 - 30 200 - 300 16 - 25 
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MACROSECTION OF LAYERED DEPOSIT  2X 

HEAT AFFECTED ZONE 

BASE MATERIAL  30X 

WELD 

Although the weld zone and heat affected zone will never 
reach the original hardness, It can be improved by heat 
treating according to the table shown here. 



 

 

 

Note that the above guidelines were intended to provide guidance in joining large sections. 

 

Below is a brief summary for repair. 

 

 

 

REPAIR WELDING BERYLCO PLATE 

 

For repair welds on C17200 (Berylco 25, Supra, Ultra) material, 

 

 Sometimes the material is pre-heated to ~400F. 

 After welding, the piece should be heat treated for 3 hrs at 600F( Ultra) or 3 hours at 

675F ( Supra) to restore most of the hardness in the weld area. 

 

In MIG welding, the power source is reverse polarity DC, electrode positive.  

An argon and helium gas mixture is preferred for welding thicker sections. Suggested welding 

parameters are 24 - 32 volts, 250 – 450 amps, and a 0.5 - 1.0 in3/min wire feed rate. 

 

In TIG welding, a filler metal of the same alloy as the mold is generally used  

Preheating may not be needed especially for C17200. 

The electrode should be a sharply pointed tungsten rod containing 2% Thoria. Use low oxygen 

grade argon or helium gas as a shielding gas. A mixture (65% Ar, 35% He) is often used. 

Maintain gas flow rate between 15 to 40 ft3/hr. 

The power source should be high frequency AC for manual welding (try ~ 180 amps), and DC, 

electrode negative for automatic welding (try ~43 amps, 12 volts). 

 


