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Improving the wall thinning of the transition shoulder with anti-wedge upset rolling in

cross wedge rolling hollow parts
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ABSTRACT Wall thinning occurs at transition shoulders in cross wedge rolling ( CWR) hollow parts without a mandrel which will
reduce the mechanical strength of the parts so improving the wall thickness of the shoulder must be resolved. Based on finite element
simulations the cause of wall thinning during the forming process is revealed. A forming method of the anti-wedge upset rolling is
proposed to improve the wall thickness of the shoulder main factors that affect the increase of wall thickness are analyzed the method
of increasing wall thickness and the optimum conditions are obtained so that a significant increase in wall thickness of the shoulder is
achieved for cross wedge rolling hollow parts. The finite element model is validated by a rolling experiment.
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Fig.2 Sketch of rolling with the normal wedge
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Fig.3 Drawing of the normal cross wedge rolling tool
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Fig.1 Geometric model of workpieces 5
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Fig.5 Simulation result of CWR hollow workpieces
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Fig.4 Finite element model of CWR hollow workpieces
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Fig.6 Experiment workpiece of normal rolling
2.3 . N
7
“V ”»
“V »
“V » 9
(‘V ”» 9( a)
A
“v” : . B
9(b)
8

“V ”»



- 1171 -

7 - (a) ; (b) ;v ()

Fig.7 Stress fields in the knifing stage: ( a) radial stress; (b) circumferential stress; ( c¢) axial stress
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Fig.8 Strain fields in the knifing stage: ( a) radial strain; (b) circumferential strain; ( c¢) axial strain
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Fig.9 Axial displacement distribution: ( a) knifing stage; (b) stretching stage
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Fig.10  Sketch of upset rolling with an anti-wedge
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Fig.11 Strain fields of the shaft shoulder in upset rolling: ( a) radial strain; (b) circumferential strain; ( c) axial strain
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Fig.12 Axial displacement distribution in upset rolling
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Fig. 13  Effects of main factors on the wall thickness of the shaft shoulder: ( a) reduction; ('b) rolling length
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Fig.14 Drawing of a combined tool with an anti-wedge and a normal

wedge
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Fig.15 Simulation result with the combined tool
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