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Fig.1 Schematic of thread grooving by incremental tube forming
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Fig.2 Experimental setup and finite element model of incremental tube wall grooving
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Fig.3 Results of incremental tube wall grooving with various denting depths
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Fig.4 Average spacings and errors for thread
grooves with different depths by experiment
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Thread Grooving Deformation and Defect Analysis of Thin-Walled Tubes
During Incremental Forming

TANG Haoxing', YANG Fan', LU Shenghai’, LIU Longqin', ZHOU Yin', ZHENG Yu', WEN Tong'
(1. Chongqing University, Chongqing 400044, China;
2. HBIS Group Co., Ltd., Shijiazhuang 050023, China)

[ABSTRACT]

According to the principle of single-point incremental forming, experiment and numerical simulation

were employed to study the deformation features, thickness distribution and springback during incremental thread grooving
on thin-wall tubes, where A16061 tubes with outer diameter of 38mm and thickness of 1mm were used. The wall thickness
variation was discussed by using Glock’ s hinge model, and the effects of groove depth, spacing and feed rate on springback
were clarified. Results show that incremental tube grooving on tubular parts can meet the demand of flexible manufacturing,
and the errors of groove spacing between the experiment and expectation are within 6%. With the groove depth increasing,
wall thinning intensifies, but due to the hinge effect the bottom wall thickness may increase. The springback of tube wall
increases with a deeper groove and a larger single step size of tool head, the springback decreases about 40.2% when the
single step size is 0.25mm compared with 1.5mm. In addition, the materials near the grooves may deform repeatedly and
the local structural stiffness will improve under a small groove spacing (A/), which can inhibit springback, the springback
decreases about 38.5% when A/ is 10mm compared with 50mm.

Keywords: Incremental forming; Thin-walled tube; Spiral grooving; Deformation; Springback
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