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Metal rheological characteristics of elbow made by
expanding diameter and pushing bend

CHEN Jun, YANG Ying-li, YANG Hai-ying, WANG Ting-xun, DUAN Wen-sen

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The forming theory of elbow made by expanding diameter and pushing bend was induced. The tube blank of
elbow takes place combined deformation with compaction along axial direction and expanding diameter along
circumferential direction under the action of expanding diameter force along circumferential direction and pushing force
along axial direction. The compaction compression deformation along axial direction makes tube blank bend deformation
under the restrained acting of ram’s mandrel. Finally, the belly metal of elbow becomes thicken after compaction, while
the back metal of elbow does not take place deformation. The expanding diameter along circumference direction is
eccentric because the eccentric expanding diameter along circumference direction ensures the incrassated thickness
flowing favorably from elbow belly to elbow back, supplying the alleviated thickness of back elbow because of
undergoing bending and tension. The shorter the relatively bending radius is, and the larger the bending and expanding
diameter degree is, the larger the deformation difficulty of elbow is in the unit length.
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Fig. 1 Diagrammatic sketch of elbow made by expanding diameter and pushing bend: 1—Ram shape die; 2—Core rod; 3—Elbow;

4—Pipe; 5—Pushing hoop; 6—Movalble frame; 7—Fixing frame; 8—Supporting roller wheel; 9—Supporting roller wheel; 10—

Heating coil
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Fig. 2 Mould of ram’s core used by diameter-expanding and pushing method and stress of pipe: 1—Pipe; 2—EIbow; 3—Elbow
during expanding-diameter and pushing bend deformation; 4 — Transition sector of diameter of ram shape die; 5—
Expanding-diameter and pushing bend deformation sector of ram shape die; 6—Reshaping sector of ram shape die (¢—Pipe diameter;
D—Diameter of elbow; R—Bending radius; F—Pushing force; P—Expanding-diameter force; O4A—Primary bending radius; f—
Deformation angle of expanding-diameter and pushing bend deformation sector; D,—Small end outer-diameter of forming sector of
ram shape die; D;—Large end outer-diameter of forming sector of ram shape die; L,—Center line length of expanding-diameter and

bending deformation sector)
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Fig. 5 Stress of elbow during expanding diameter and

pushing bend
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Fig. 6 Metal rheological characteristics of elbow made by

expanding diameter and pushing bend
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