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Continuous stretch bending equipment of one-dimensional linear reel-type
stretch rod for aerospace
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(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; For the reel-type stretch rod, considering the difficulty in developing the forming process and equipment due to the highly non-
linear structure of stacer, based on analyzing the continuous stretch bending process of reel-type stretch rod by numerical simulation, the
function and structure of forming equipment were studied, and the difficult problems such as die structure design and constant tension con-
trol in the manufacturing of continuous stretch bending equipment were solved. Then, a constant tension control model of steel strip with-
out tension roller was proposed which could be used in actual production. Application test results show that the post tension fluctuation am-
plitude is less than 4% and the front tension fluctuation amplitude is less than 3%, which simplifies the equipment structure, avoids the
influence of tension roller on the forming accuracy, and realizes the effect of stable control. The development of continuous stretch bending
equipment for the reel-type stretch rod is completed, and the stacer with the length of 6 m is successfully obtained by the developed equip-
ment. The straightness deviation of the part is less than 5 mm, and the stacer workpieces for flight application are obtained. Thus, the re-
search is of certain significance to improve the own stacer mass production capacity in our country.

Key words: stretch rod device; stacer; continuous stretch bending; constant tension control; uncoiling system; coiling system
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Fig. 1  Principle diagram of continuous stretch bending
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Fig. 2 Model diagram of principle for continuous stretch bending
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Fig. 3 Simulation results of continuous stretch bending for stacer

(a) Forming stress diagram  (b) Forming strain diagram
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(¢) Residual stress diagram of workpiece

(d) Strain diagram of workpiece
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Fig. 4 Schematic diagram of continuous stretch bending equipment structure
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Fig. 5 Flow chart of forming process for stacer
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Fig. 6 Schematic diagram of uncoiling and coiling for strip
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Fig. 7 Actual control effects of post tension and front tension
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