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Abstract : During the yarn manufacturing

process, a fiber bundle undergoes drafting process

which reduces linear density of the fiber bundle and enhances orientation of staple fibers. We have

made a program using simplified algorithm expressing
a staple fiber

nism. To generate a virtual fiber bundle,

the motion of a two-velocity draft mecha-
diagram was made by disassembling a real

fiber bundle used in the actual process and the acquired length distribution was used as program .

data. By executing the program

among the many draft parameters which were v

predict the characteristics of produced fiber

with various parameters, such as draft ratio and gauge length
ariable in the actual process, it was possible to
bundle, such as mean linear density and its irregular-

ity. By analyzing the data acquired by execution of the draft simulation program for the two-velo-
city model drafting process, similar tendencies as in the results of actual drafting experiment car-
ried out by previous researchers could be determined, such as the relation between draft ratio
and mean deviation of linear density of the fiber bundle.
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Figure 1. Fiber existing on the surface of cylinder of
fiber bundle. _
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Figure 2. Flow chart used to generate the simulation
program.
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Figure 3. Graph data generated from staple diagram.
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Table 1. Properties of virtual fiber bundle

Fiber mean length 27.4 mm
Effective fiber length 32.2 mm
Coefficient of variation of the fiber length 17.4 %
Maximum fiber length 35.0 mm

The average number of fibers in a 162
_ cross-section

Linear density 28 tex
Mean deviation of the linear density 2.28
Twist 1 t.p.i
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Figure 4. Gréph data using combed sliver.
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Table 2. Properties of bundle using combed sliver
Fiber mean length 24.2 mm
Effective fiber length 29.7 mm
Coefficient of variation of the fiber length 35.8 %
Maximum fiber length 42.4 mm

The average number of fibers in a 162
cross-section

Linear density 28 tex
Mean deviation of the linear density 2.3
Twist 1 tpd.
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Figure 5. Virtual draft frame.
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Figure 6. Relation between draft ratio and linear
density with the gauge length of 35 mm.
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Figure 7. Relation between draft ratio and linear
density with the gauge length of 39 mm.
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density with the gauge length of 43 mm.
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Figure 11. Relation between draft ratio and mean
deviation with gauge length of 43 mm.
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Figure 12. Relation between draft ratio and mean
deviation with gauge length of 35 mm (combed fiber
bundle).
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deviation with draft ratio of 1.3
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Figure 14. Relation between gauge length and mean
deviation with draft ratio of 2.3.
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Figure 15. Relation between gauge length and mean
deviation with draft ratio of 4.3.
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Figure 16. Relation between gange length and mean
deviation with draft ratio 2.3. (combed fiber bundle).

o] Aojuhn) Raprz Q3 HgAAgel $7t
e B 4 ged, 2daddane 4 A 52
Al & ggeEe, AR AN rele a4
& gAY & YA

5.d &

zzxoz AojsA Rk He&d AFE A=
g7 o5 A el &5 S 2 711 7H3
o AY 2 &% 288 BARE zrds AR
o, cze 5o 49 T2l 2887} 935k
AA AREE AHE5E 2IEd odojal Afdel £
w9} PR gk dejd ARE A5 0.
Ase Eild SHZE el o] SR S5
Wales paFE AL E 7 o, ¢ &
zo 27 7188 9S Aggto 2y EHEZE F
ez FAE R XA WEE & 7
g A FYe AAE 7 T Ak, ¢1& ¥4
3 A3 oo e AL A
1. Aese cgzen] Fld wEt ARert A4S
o 2= g9e™ gauge lengthel Wil tYZE
zAL Be F ARE AR wgle] 2 IS
XA 2L EUH
9. Haae sIzER7t AZ WY 2 A Mk
Zo] AR AUE FFHAL ARE o & JTh

3. Neae FAA ZolFe) Wt dE= PR}

7 FAARE € & AU
S A4 BRERAAY st RS
Aze W] vee Aol A& AFE T

srle-FEslx] A 36 @ A 83 19994




em vE HFE9 T aPe] LA = AA
e A9, AR Y 5L AR 4§ QoM
AAZ e wE ’d"éE H#Hzte] A ZEE HH o)
AAHE ¢ F flou I AL g F 9
At

=S|

1. M. Hannah, J. Text. Inst., 41, T57(1950).

2. P F Grishin, J. Text. Inst., 45, T167(1954).

3. W E. Morton and J. W. S. Hearle, “Physical
Properties of Textile Fibers”, Heinemann, 1975.

Journal of the Korean Fiber. Society, Vol 36, No. 8 1999

ERRTE e v 2o 4% - 609

4. K. Binder, “Monte Carlo and Molecular Dynarnics
Simulations in Polymer Sc1ence Oxford Univ.
Press, 1995.

5. B. S. Gupta and Y. E. EL Mogahzy, Text. Res. J.,
61, 547(1991).

6. B. S. Gupta and Y. E. EL Mogahzy, Text. Res. /.,
63, 219(1993).

7. Y. E. El Mogahzy and R. M. Broughton, Toxt. Res.
J., 63, 465(1993).

8. N. A. G. Johnson, J. Text. Inst., 72, 69(1981).

9. G. A. R. Foster, J. Text. Inst., 42, T336(1951).

10. o] F% o149, &77), “A| B olA 0|23 AA)”

1

%
2 8AL, 1993.



