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Abstract: The two cross-roll straightening process at room temperature is a manufacturing method for improving the
straightness of a drawn wire. The distribution and magnitude of the internal and surface residual stresses of the drawn
wire are changed after the wire-drawing process through the two cross-rolls; this also results in a change in the diameter
of the drawn wire. The remaining residual stresses of the drawn wire after the wire-drawing dimensional changes were
analyzed according to the distance between the rolls, oblique angle between the axes of the roll and the wire, predicted
residual stresses, and dimensional change in the final product. The oblique angle between the concave and convex rolls
did not affect the residual stresses or dimensional change, but the distance between rolls did.
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Fig. 6 Residual stress of the wire after two cross-roll
process: (a) axial residual stress; (b) radial
residual stress; (c¢) hoop residual stress
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Table 2 Comparison of dimensional changes between wire-drawing and two cross-roll straightening
Dimensional changes (mm)
(Deviation from measurement, %)
CASE D Dy After two cross-roll straightening
(mm) | (mm) After wire- o -a )
drawing ___________________ﬁ’_______________________________________(’_n_nf) _______________________
17.47°-15.33° 8.5
Experi Experi —_— Experi
ment FEA T~ ment FEA T — ment FEA
0.010 . 0.010
8.5 0.012 (16%) 17.47°-14 0.011 (9%)
CASELL LR g | 0008 |, T 0.014 00121, | 1747°-1533° | 0012 0.010
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