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Fig.1 Tooling for draw bending and forces applied to
bending tools.
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Fig.2 Three types of mandrels
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Fig.3 Effects of types of mandrel to ovality of 45 cross
section of bent portion of tube
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Fig.4 Correlation between ovality and reduction of
circumferential length of 45 cross section of bent portion
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Fig.5 Variation of thickness strain of inside and outside
of 45° cross section of bent portion with types of mandrels
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Fig.6 Variations of bending torque with frictional

coefficient of mandrel for various types of mandrels
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Fig.7 Variations of lateral force Pp applied to pressure
die from tube with frictional coefficient of mandrel for
various types of mandrels
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Fig.8 Variations of tangential force applied to pressure
die from tube with sliding length of pressure die
during draw bending for various types of mandrels
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Fig.9 Variations of axial force applied to mandrel from
tube with frictional coefficient of mandrel for various
types of mandrels
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