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Design of Tube/Pipe Straightener for Aluminum 7001
Pipes with CAD and CAE Methods

H.W. Lee, H. Huh and J.H. Heo

Abstract

This paper is concerned with the design of roller profiles in tube/pipe straightener with both methods of
Computer Aided Design and Computer Aided Engineering. Design analysis is carried out from two point
of view. The one is the research in the minimization of tube pitch which was very important factor in
levelling process. In order to minimize tube pitch, profiles of the roller were calculated so that the contact
region between roller and tube was maximized. The other is determination of an optimum amount of
intermesh for the proper progress without a jam in levelling process. Generally the jamming trouble was
casued by excessive amount of intermesh in levelling process. The optimum amount of intermesh was

determined through the finite element analysis.
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Fig. 1 Tube/pipe straightener with five roller sets

Fig. 2 Generation of the roller surface with AutoCAD
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Fig. 3 Radius of curvature for incline angle 30 degrees
with respect to the height of curved tube
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Fig. 4 Deflection of the tube-end at the entrance of
the next roller
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Fig. 5 Analysis model with driving unit and intermesh
roller unit

Fig. 6 Deformed shape of tube with roller intermesh

_27._



Table 1 Analysis results of the model H300

Roller | Tube ; -
Intermesh | Progression State | Pitch |Remarks

8.0mm Success | Elastic |15.79mm
8.5mm Success | Plastic | 15.56mm | Feasible
9.0mm Fail - 15.48mm

Table 2 Analysis results of the model H400

State
Roller Tube ; .
Intermesh | Progression (sl)tlrﬁﬁ)c Pitch | Remarks

6.0mm Success (1)) 6%51?73 14.63mm | Feasible

7.0mm Success (}))%%32%% 14.90mm | Feasible

8.0mm Success (1)3%3%31 15.45mm | Feasible

9.0mm Success g &s‘ﬁ% 1540mm | Feasible

10.0mm | Success/ | Plastic |15 0

0.012 -
Integration Point
0.010 —a—Top
a —e— Mid
K] —&— Bottom
& 0.008
>
@
g 0.008
§° p
<
£ 0004
2
&
£ 00024
0w
K
a
0.000

T T T T U T T T T d
55 60 65 70 75 80 65 90 05 100 105
Intermesh fmm)

Fig. 7 Averaged plastic strain with respect to the
roller intermesh for the model of H400
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