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Fig.1 Outline of pipe bending using induction heating

gy, il 2 Prose WIEBOR IR AR TR B BEZ R
O, MRS EMAEM R 1AL B
IR AR AR RS AR TE ; s AR BUAAE I AE TP A,
FEES A (K A2 L A0 2 2K

2 ABRTHEBAEL

2.1 HRASER LK

A BT R AT R A S L T
Hrpe EBR LN ELZ, €rRBOYRK, §iag
22 RN 7 Wl ARIWY oS S S RN it
— MR O e R, ARG R AR
B AR A A OSBRI AR B IO ASE, Bl 2l — 4% Bk
PR A il B R A R, il 3 B

Exp siop,
POr[,'On 2
B '00/0)/)] .
X
l\ Y&

Changeover portion

K2 FagiRREl

Fig.2 Schematic figure of core bar
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Fig.4 Finite element model of ring pipe
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Optimization of Die Parameters for Titanium Ring Pipe Formation

Dai Yi', Zeng Weidong', Yang Yingli*, Zhao Hengzhang®, Zhao Bin'?, Zhou Yigang'
(1. Northwestern Polytechnical University, Xi’an 710072, China)

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

Abstract: A computer simulation system of the ring pipe bending process of titanium alloys was established using MSC/Superform finite
element simulation software on the basis of elastic-plastic finite element theory. The Archimedes spiral was selected as the center axis of
the ox-horn die with small bending radius for maintaining the continuity of the curvature radius. Optimization simulation of die parameters
such as Archimedes constant, expanding diameter ratio and bending angle was carried out by mid-frequency induction heating method.
The conclusions are as follows: (1) the reasonable Archimedes constant can ensure the sound uniformity of the wall thickness and the
optimized constant was 1.0 according to the simulation; (2) the too higher expanding diameter ratio would induce easily some defects such
as crinkles and thickness-decrease, while the too lower ratio would induce thickness-increase of the abdomen and uniformity-decrease of
the wall-thickness; thus the preferred ratio value was 1.33 for the process; (3) if the bending angle was too small, the pipe bending
progress was severe and the mechanical properties of the obtained pipe could not satisfy the requirements well; if the angle was too large,
the bending progress was stable, but the thrust became difficult as the increase of the thrust resistance; therefore, the preferred bending
angle was 40° for the process. The titanium ring pipe with uniform wall thickness, high-voltage-resistance and equal strength was obtained
using the above mentioned parameters, detected by the orthogonal test.

Key words: titanium alloy; ring pipe; uniform wall-thickness; parameter optimization
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