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Experimental Study on Thinning and Flattening Characteristics in Shear
Bending Process of Ti—alloy Thin—-walled Tube under Differential Temper—
ature Fields Constraints
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ABSTRACT: Tube shear bending technology under differential temperature fields constraints (DTFCs) is a new
technology for manufacturing Ti—alloy thin—walled tubes (TATTs) with ultra—small bending radii (tube bending radii<
diameters). The thinning and flattening characteristics have become key problems urgently to be solved for improving
forming qualities in the shear bending processes under DTFCs of TATTs. The effects of the forming parameters on the
thinning and the flattening in these processes of TA2 TATTs were studied using the experimental approach. By
combining this approach with the response surface method, the forming limits under the experimental conditions were
determined. The larger the friction between the tubes and the dies, the larger the H, or the smaller the r,, the larger the
thinning and the flattening. #=4.00 mm, and r,=14.15 mm were the optimal combination of the bending radii, and H €
[30 mm, 32 mm] enabled stable forming of the tube.

KEY WORDS: thinning; flattening; Ti—alloy thin—walled tube; shear bending; differential temperature fields con-
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Fig.1 Schematic diagram of tube shear bending process under

DTFCs
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