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Abstract

Generally, flattening of titanium and titanium alloys plates at room temperature is difficult because of
their high springback and high strength. At the annealing temperatures, however, their creep strengths
decrease to the level where flattening can be accomplished simultaneously with annealing. In the vacuum
creep flattening method, the materials placed on a flat base are flattened by causing creep deformation
through the application of atmospheric pressure, while heating them at a slow rate and gradually increasing
the degree of vacuum, and sufficient soaking at the annealing temperatures. As the strain produced in the
course of the production of material is sufficiently eliminated, the residual stresses in the inside and surface
of the materials can be completely removed, making it possible to manufacture such products which are
high in flatness and very low in springback in secondary processing. This paper describes the vacuum creep
flattening (VCF) equipment for titanium and titanium alloy plates which was put into operation in the
Stainless Steel Plate Mill at Yawata Works in April 1993, including the specification and capacity of the
equipment, properties control, and the flatness and characteristics of the products manufactured by the

VCF equipment.
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