Experimental Study for Enhancement of Material Strength
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D. J. Yoon", I. H. Kim’, S. O. Choi’, S. J. Lim’, H. W. Lee”

Abstract

Cross wedge rolling process is utilized to manufacture multi-stepped axis symmetrical parts. This process is generally
performed under high temperature conditions in order to induce serious deformation. But cold cross wedge rolling process
has been rarely studied due to the limits of deformation. Recently, the cold cross wedge rolling process has been utilized to
enhance the material strength in specified parts of manufactured products. In this paper, experimental researches were
carried out with various forming conditions of cold cross wedge rolling process in order to suggest the design guidance to
make preform for cold cross wedge rolling. The tensile strength and the surface hardness of specified region were
compared to that of initial material with the variation of the area reduction and the rotational speed of rolling die. With
respect to the area reduction, the maximum tensile strength was linearly increased and the surface hardness was rapidly
increased within lower percent of area reduction. The surface hardness was saturated over the rotational die speed of 0.8

RPM.
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Table. 1 Type of the Transverse Rolling process
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Fig. 1 Illustration of Transverse Rolling-tool con-
figurations: (a) Straight wedge type; (b) Two
roll type; (c) Three roll type
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Fig. 2 Process parameters of cross wedge rolling
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Fig. 2 Cross Rolling Machine of Horizontal Type

(b)
Fig. 3 (a) Specimen for experiment;
(b) Die of Cross Rolling Machine

Table. 2 Design Variables of Cross Rolling Die
T

Variable Stretching | Shoulder Die
Angle(B) Angle(a) Angle
Angle 1.0° 20° 160°

Table. 3 The Condition of Parameters for Experiment

Experiment 1 Experiment 2
Material Area Material R.P.M of
Diameter | Reduction | Diameter Roll
@11.0mm 2% 0.2
@11.5mm 9% 0.5
@12.0mm 15% @12.5mm 0.8
@12.5mm 20% 1.0
R.P.M of
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Fig. 4 Variation of the Forming Load with respect to
the Area Reduction
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Fig. 5 Variation of the Maximum Forming Load with
respect to the Area Reduction
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Fig. 6 Variation of the Maximum Tensile Stress with
respect to the Area Reduction
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Fig. 7 Variation of the Hardness of Surface with
respect to the Area Reduction
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Fig. 8 Variation of the Hardness of Surface with
respect to the R.P.M
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Fig. 9 Grain Boundary by Area Reduction
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Fig. 10 Grain Boundary by Rotation of Roll
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