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Analysis of Key Parameters of the Plastic Limit during Round Setting of Oval Tube
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ABSTRACT : Objective Oval tube is the most common deformation of cylindrical tube, which is usually set round by radi-
us shrinkage. The aim of this paper is to investigate the key parameters influencing the plastic deformation during the round
setting process. Methods This paper established round setting model for cylindrical tube, identified the key parameters that
affected the value of the maximal stress, the ovality and the thickness to radius ratio, and the model was made dimension-
less. Using the variable controlling method and the nonlinear finite element software ABAQUS, oval tubes with different
ovality and thickness to radius ratios were simulated, achieving the maximal stress values during the round setting process.
Results By comparing large amounts of data, influencing curve of perfect circle ovality and radius to thickness ratio of the
oval tube and the plastic critical curve were obtained. Conclusion The study provided reference for revealing the radius
shrinkage round setting mechanism and improving the prediction of round setting.
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Fig. 1 Finite element computational model

AR IR LR TH R A5 R = 1A 2 Foi

W 2 B A B A D B A R AR
ORG99 2 LA AN [ ) JE 2 A b, 2 T B 4 o L 7Y
RT3z B A BT v T g I 19 0 R e KON g
ARGL . 4 Blis B0 70501 S - I B A4 28 1R A2 (I
2a) 5 RAP AR S R B A W 4 SRR A (18]
2b) 5K JE AR T A A A IR AE T (18] 2¢)
Tl BT LR S B AU W BRI |

4 BREPLERSHT

R 7 AR R vk 0] Se e P ] SR AR BE SR L



' i

wol o LR

2014 4709 H

MPa
+3.045e+02

:423e+01
4087101
. 702e+00

MPa
+3.056e+02

MPa

+2.993e+02
! 127486407

Loy
c d

P2 (B A TR A A T ) 2=
Fig. 2 The stress nephogram of the oval tube during round set-

ting process
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Fig. 3 The maximal stress value corresponding to different

ovality
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Table 1 The maximal round setting stress value of thick tubes under different ovality

B @

/% 1.0 1.5 1.7 1.9 2.0 2.5 3.0 4.0 5.0 6.0 7.0

10 173.1 254.5 289.2 299.3 299.8 300.8 302.3 304.5 307 312.4 318.3
15 113.8 157.9 178.9 213.2 262 273.1 299.8 301.1 303.3 305.1 307.2
20 83.7 113.1 128.6  157.4  210.3 215.9 271.2 299.6 301.5 303.2 304.9
30 56.2 82.3 112.7 133.4 152.2 170.7 192.3 242.5 299.4 300.5 300. 8
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Table 2 The maximal round setting stress value of thin

tubes under different ovality

B o

/% 3 4 5 6 7 8
40 169.4 208.4 286.4 299.7 300.5 302.1
50 131.1 193.5 255.7 283.2 299.9 301.6
100 78.7 113.7 162.6 216.4 283.6 299.9
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Fig. 4 The maximal stress curve of thick tubes under different

ovality
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ent under medium ovality
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Fig. 9 The maximal stress value curve corresponding to differ-

ent under large ovality
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Fig. 10 The plastic critical value curve of the oval tube during

round setting
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