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Steady-Flow Characteristics of Bundle Fluid in Drawing

You Huh and Jong Seong Kim

Key Words: Bundle Drawing(3 < 912, Bundle Fluid(8 < #A)), Velocity Profile(£ = £X Z4),

Linear Density Profile(A1 4 = ¥ ¥

A1), Model Parameter(E.2 32} 4 €}y

Abstract

Drawing is a mechanical operation attenuating material thickness to an appropriate level for the next
processing or end usage. When the input material has a form of bundle or bundles made of very thin and long
shaped wires or fibers, this attenuation operation is called "bundle drawing” or "drafting". Bundle drawing is

_being used widely in manufacturing micro sized wires or staple yarns. However, the bundle processed by this

- operation has more or less defects in the evenness of linear density. Such irregularities cause many problems not
only for the product quality but also for the efficiency of the next successive processes. In this research a
mathematical model for the dynamic behavior of the bundle fluid is to be set up on the basis of general physical
laws containing physical variables, i.e. linear density and velocity as the dynamic state variables of the bundle
fluid. The governing equations resulting from the modeling show that they appear in a slightly different form
from what they do in a continuum fluid. Then, the goveming equations system is simplified in a steady state and
the bundle dynamics is simulated, showing that the shape of the velocity profiles depends on two model
parameters. Experiments confirm that the model parameters are to be well adjusted to show a coincidence with
the theoretical analysis. The higher the drawing ratio and drawing speed are, the more sensitive becomes the

bundle flow to exogenous disturbances.
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Table 1 Experimental process conditions of bundle
drawing system

break 45
Drawing gauge length (mm) .
main 40
break 1.32
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total 7.5
Deli 4 (m/mi 68.1
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Linear density of the input bundle (g/m)| 224
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Fig. 13 The profiles of the linear density in the
draft zonefor various draft ratios(DR=4,
ve=0.1, a,~=1.166, DR=5, v.~0.1, a.=1.355,

DR=6, v=0.1, a. =1.506)
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