WELDING TITANIUM
The most often used method of joining metals is welding. Welded assemblies with high tensile and compressive loads with fatigue causing stresses have a great advantage if they are made of titanium.

Titanium, whether commercially pure or in one of the many titanium alloys, may be welded. Inert-gas shield arc welding, spot, seam and flash welding are methods used for welding titanium. Protection for shielding the molten weld metal and adjoining heated zones from active gases that could contaminate the metal are included in these methods.

Nitrogen, oxygen and hydrogen are greatly reactive with molten titanium, which dissolves large quantities of these gases. Titanium tends to become brittle from these contaminating gases, therefore, ductile welds cannot be produced by oxyacetylene welding or other forms of welding using active gases, electrode coatings, or fluxes.

Arc Welding

A welding torch designed to allow inert gas to flow through it, giving the molten metal pool and electrode a protective environment, is used for inert-gas shield arc welding. While solidifying, the weldment is protected by a trailing shield with inert gas, the underside has a grooved back-up bar filled with inert gas for its protection. For protecting the atmosphere, helium, argon or a mixture of the two can be used. Manual or automatic welding of titanium can use either inert-gas tungsten-arc or inert-gas metal arc processes.

Spot and Seam Welding

Procedures for spot and seam welding on titanium are comparable to those used on other metals. Inert-gas shielding required in arc-fusion welding is not needed in this process. Satisfactory welds may be achieved a number of ways with combinations of current, time and electrode force. Adjusting the current, time or force to previously established welding constitions for similar thicknesses of stainless steels is a good procedure to follow. Any type of welding cycles including slope control, preheat, post weld heat treatment and forging cycles are basically not needed.


Flash Welding

Flash welds have the same advantages in titanium as other metals. The need for gaseous shielding is eliminated, due to the fact that the molten metal present at the farying surfaces is expelled at the time the weld is consummated. Forged cross sections, complex or hollow shapes may need shielding to avoid possible contamination.

Pressure Welding

There are two main differences between titanium pressure welding and flash welding. First of all, an oxyacetylene flame or induction coil provides the heat instead of an arc. Heat is applied to the metal until it reaches a highly plastic state, because the weld doesn't require actual melting of the metal. The pieces are then welded together by externally applied pressure. Normally, gas shielding is not necessary. However, if the part to be welded is hollow, the inside may require shielding to prevent contamination.

Careful material preparation is very important to a successful pressure weld. The joining faces must be machined properly to assure perfect alignment. The degree of pressure maintained during the welding cycle depends on time, temperature and alloy.

Electron Beam Welding

For joining titanium where exceptionally high standards of weld quality and purity are required, electron beam welding has particular advantages. Because this type of welding is performed in a high vacuum, atmospheric contamination of the weld is prevented. Heat is provided by a high density stream of electrons. Cutting grooves in the metal is rarely needed, because electron beam welds are deeper and narrower than those encountered in other welding methods. Electron beam welds are less apt to warp the assembly because of the high depth-to-width ratio.

