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ABSTRACT

The aim of this work is to associate the main technological properties of flax
fibers with a developed machine prototype. The determined results are necessary as
a database to develop a simple machine for helping the Egyptian farmers in the
process of flax fiber separation. A proper prototype was fabricated at a locally
workshop at Meet-Ali, Dakahleia Governorate. The determined technological
properties of long flax fibers were:- fiber percentage, fiber length categories, fiber
fineness, and fiber strength. These properties were investigated as affected by
different machinery, and crop variables such as: separating drum speed (of 1.58, 3.52
and 8.21 m/s), straw feeding rate (of 2.0, 2.5 and 3.0 kg/ min)., and straw moisture
content (of 8.42, 10.8 and 12.6 %,wb).

The gained results reveled that;

- The best performance of the developed machine prototype, with respect to long
fiber percentage (14.32%),and to fiber length category(78.99 cm) were obtained at
drum speed of 1.58 m/s, feeding rate of 120 kg/hr and straw moisture content of
8.42%.

- The best degree of fiber fineness (129.74 mm / mg) was accomplished drum speed
of 8.21 m/s, feeding rate of 120 kg/hr and straw moisture content of 8.42%. While,
the best fiber strength (27.14 tex /gr ),was associated with drum speed of 1.58 m/s
feeding rate of 180 kg/hr and straw moisture content of 12.6%.

INTRODUCTION

In fact, farmers after mature stage of flax crop are doing many sequence
processes such as pulling, tied, airing, thrashing, and retting, drying and
straw breaking for fiber separation the transport deficiency for flax crop from
field to collecting center, resulted in more dangers accidents, increasing of
crop losses and reduce the proceeds for Egyptian farmer. In addition, the
avoidance of a proper simple machine for processing of flax fiber separation
which represent also a great problems for Egyptian farmers, and also
affected the main technological properties of flax fibers. Momtaz (1965) found
that the fiber length and fiber fineness were 61.45 cm and 74.54 Mm/ml.g for
fiber flax, respectively. Yanagisawa (1967) mentioned that decreasing light
intensity reduced flax fiber percentage. EL-Farouk (1968) found that the fiber
lengths of flax were 87.42 cm, fiber percentages of flax were 13.8, and fiber
fineness of flax were 124.00 Mm/ml.g. EL-Hariri (1968) concluded that the
fiber length of flax was 80.6 cm. while its long fiber percentage was 28.3 %.
He added that fiber strength and fiber fineness were 27.97 Rkm. and 133.9
Mm/ml.g., respectively. Yousef (1968) stated that the fiber length, fiber
percentage and fiber fineness for flax were 80.2 cm, 15.82 % and 99.72
Mm/ml.g., respectively. Bonte (1969) concluded that the quality of fiber flax
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grown in different regions differed from one field to another. He found that the
best yarn was usually spun from reina variety in the France north than any
other regions. Eweida et al. (1969) found that the fineness, strength and
length of flax fiber were 40 Mm/ml.g. 6.77 gm and 60 cm., respectively. Sizov
(1970) mentioned that plants of fiber flax of region north parts had higher
proportion of fiber and a considerably higher fiber quality compared with
south regions. Friederich (1969) found that fiber flax gave 21.6 % fiber
percentage in 8 trials at various sits in Nether land; these were lower than
usual because of wet weather.

In order to overcome the above mentioned problems the main objective
of this work is to determine the technological properties of flax fibers, that it is
necessary to develop a simple machine for separating flax fibers.

MATERIALS AND METHODS

The achieve aim of this work a simple machine for separation flax
fibers, was fabricated at locally workshop at Meet - Ali - Dakahleia
Governorate. The experiments for testing the developed machine were
carried out through two successful season of 2007/2008 in Tag EL- EZZ
Agricultural Research Station, Dakahleia Governorate.
1.Materials
1.1. The developed machine:

The sketch of developed machine is shown in Fig. (1). It was powered
by an electrical motor (A.O.SMITH CROPORATION) of 3.728 kW, and 1200
r.p.m, the motor power was transmitted through cone pulleys with diameter of
195, 140 and 85 mm. The frame of the developed machine was with
dimensions of 108.5 x 61.0 x 88.0 cm for length, width and height
respectively. It was constructed from L-section steel of “4x4 cm”. Also eight
smooth surface drums, each with a length of 48.00 cm, diameter of 11.2 cm
and mass of 12 kg. In additions a four wings fan was fabricated from
galvanized thin sheet iron with a length of 50 cm, width of 20 cm and thick of
2 mm, A proper power transmission pulley system was provided to obtain the
desired drum speed as shown in Fig. (1).The pulleys were fabricated from
aluminum. That transmission system included three groups of pulleys. The
first groups have three pulleys with different diameters of 195, 140 and 85
mm. The second and third included double similar pulleys. Each with a
diameter of 100 mm. A flax straw feeding gate (with dimensions was
equipped at a high of 106 cm from ground surface in the front of developed
machine. While, the fibers outlet gate was constructed at a high of 95 cm
from ground surface at the end of develop machine with a dimensions of 50 x
52 x 20 cm length, width and high respectively. Another outlet gate for wood
particles was constructed in the right side of machine at a high of 105 cm
from ground surface with dimensions of 30 x 20 x 10 cm length, width and
high respectively.
1.2. Variety of tested flax:

Sakalana flax variety was used during performing the experimental

tests. Whereas, fifty kg of flax straw were used during carried the tests.
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2. Methods of measurements:
To carry out the experiments, and to test the performance of developed
machine, the following measurements were determined,;

Feeding
gate

ot
B

. .

.

wood out
let Gate

Electric
motor .

Fig. (1): The sketch of the developed machine for separation flax fiber

2.1. Straw moisture content:

Moisture content of flax straw was determined according to ASAE

(1992) Standard ASAE S358 after retting process. The straw samples were

taken randomly after 10, 15 and 20 days from retting time. These samples

were drying by oven at 70 C° for 24 hours. The straw moisture content, (%)
was calculated as follows:

M = Mws — Mds 1)
M

ws

Where:
M = straw moisture content, %

M, = set straw weight, g.

M, = dry straw weight, g.

2.2. Drum speed:

Speedometer was used to measure the rotary speed of the
electricity motor shaft and drums.
2.3. The sample weights:

A spring and digital electronic balances were used to measure the
sample weights of each flax straw, wood partecles and fibres produce.
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2. 4. Long fiber percentage:

Fibers are considered long categories, if the fiber length at length
ranges of > 80 cm. The percentage by weight of long fibers was estimated
using the following equation.

Wf - Sf
Lf = , (2)
Wf

Where:
L; =long fiber percentage, %

W; = total fibers weight, kg

S; = short and small fibers weight, kg

2.6. Fiber length:
it was measured by using a scale meter.
2.7. Fiber fineness:
The degree of fiber fineness (Ff) was determined according to

Radwan and Momtaz (1966), using the following formula

Ff=(NxL)/G  ............. 4)
Where:
Ff =fiber fineness, mm/ml.g.
N = Number of 20 fibers tested fibers (each 10 cm).
L = Length of tested fibers in, mm (2000).
G = weight of tested fibers in, ml.g.
5.4. Fiber strength:

Pressely implement—-Code 231A was used to estimate the fiber
strength (FS) as shown in Fig. (2) The measurements were performed at
textile department Laboratory at faculty of Engineering—Al-Mansoura
University. (FS) was determined according to Radwan and Momtaz (1966),
using the following formula;

FS = (NXLXCH)/G ....cevenn. (5)
Where;
FS =fiber strength. mm N /ml.g.
N = Number of 20 fibers tested fibers (each 10 cm).

L = Length of tested fibers in, mm (2000).

Ct = Mean of the tensile force for breaking an individual fiber,N.
G = weight of tested fibers in, ml.g.
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Fig. (2): Implement uses for determined the tensile force for breaking an
individual fiber (Pressley — Code 231 A).

RESULTS AND DISCUSSION

1. The long fiber percentage:-

Data in Fig. (3) lllustrate the long fiber percentages as affected by
different drum speed, straw feeding rates, and straw moisture content.
Analyses, these data revealed that, long fiber percentage of fiber flax have a
liner relation between drum speeds and other parameters under studies. The
corresponding regression equations and correlation coefficients for each
individual curve are also included in Fig. (3). These results indicated that as
increasing of drum speed from 1.58 to 3.52 or to 8.21 m/s, the long fiber
percentages were decreased by (1.95, 1.79 and 1.64%),(1.78, 1.77 and
1.55%) and (1.55, 1.47 and 1.26%) under feeding rates of 120,150 and 180
kg/hr and straw moisture content of 8.42%,10.8% and 12.6% respectively.
That result trend may due to the value of friction forces between flax straws
themselves and friction between flax and drum surface. However the highest
long fiber percentage 14.32% was obtained at drum speed of 1.58 m/s,
feeding rate of 120 kg/hr and straw moisture content of 8.42%, while the
lowest 13.61% was obtained at drum speed of 8.21 m/s, feeding rate of 180
kg/hr and straw moisture content of 12.6%. From Fig. (3), it may be
concluded that the effects of the studied variables on that fiber prosperity can
be arranged as follows: - the diamond is drum speed, followed by straw
feeding rate, came at the end the straw moisture content.

2. Long flax fiber length categories:-

Data in Fig. (4) Clarify the combined effects of drum speed on long
fiber length of fiber flax, and as affected by different feeding rates and straw
moisture contents. The regression analyses of data revealed that, long fiber
percentages have a liner relation between drum speeds and other
parameters under studies. Also, the regression equations and correlation
coefficient of mentioned data are included in Fig. (4).
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Fig. (4): Flax fiber length (cm) as affected by drum speed, straw feeding

rate and straw moisture content.
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It can be seen that by increasing drum speed from 1.58 to 3.52 and 8.21
m/s, the long fiber length decreased by (1.85, 1.83 and 1.82%),(1.78, 2.56
and 1.67%) and (1.66, 1.62 and 1.61%) under feeding rates of 120,150 and
180 kg /hr and straw moisture content of 8.42%, 10.8% and 12.6%
respectively. The decrements in fiber length as the drum speed increased
may be attributed to the same previous mentioned reason causes in long
fiber weight percentage. However, the highest value of long fiber length
78.99 cm was obtained at drum speed of 1.58 m/s, feeding rate of 120 kg/hr
and straw moisture content of 8.42%, while the lowest value of long fiber
length 76.95 cm was obtained at drum speed of 8.21 m/s feeding rate of 180
kg/hr and straw moisture content of 12.6%. From Fig. (4), it may be also
arranged the effects of the studied variables on that long fiber length as
follows: - the diamond is drum speed, followed by the straw moisture content
came at the end straw feeding rate as the lowest effect.

The degree of fiber fineness

The estimated data of the degree of fiber fineness are indicated in fig.
(5).These data are drawn as affected by drum speeds feeding rates and
straw moisture content. Referring the data shown in Fig. (5) Revealed that
there were regular increments in the degree of fiber fineness were happened
as drum speed increased. Inverse result trend could be observed as any of
feeding rate and straw moisture was increased. Whereas, regular increments
in the degree of fiber fineness were happened as any of feeding rate and
straw moisture were decreased from the upper to the lower investigated level,
the variables under study was increased from the lower to the upper
investigated level, the increment rates in fiber fineness due to drum speed
increasing from 1.58 to 3.521 and 8.21 m/s, were (0.22, 0.19 and
0.18%),(0.21, 0.19 and 0.20%) and (0.22, 0.20 and 0.17%) under feeding
rates of 120,150 and 180 kg /hr and straw moisture content of 8.42%,10.8%
and 12.6% respectively. However, the highest value of the fineness degree
(129.74 mm/ml.g) was obtained at drum speed 8.21 m/s, feeding rate of 120
kg/hr and straw moisture content of 8.42%, while the lowest value (126.63
mm/ml.g) was obtained at drum speed of 1.58 m/s, feeding rate of 180 kg/hr
and straw moisture content of 12.6%.

4. Fiber strength:

The strength of resulted fiber was estimated according equation (5),
and the averages of the obtained data are presented in Fig. (6).It can be seen
that long fiber strength was affected by the changes of drum speed, feeding
rates and straw moisture content. The data analyses revealed that that the
increasing of drum speed from 1.58 to 3.52 and 8.21 m/s, the long fiber
strength increased by (0.35, 0.43 and 0.35), (0.34, 0.46 and 0.34%) and
(0.33, 0.41 and 0.33%) under feeding rates of 120,150 and 180 kg /hr and
straw moisture content of 8.42%,10.8% and 12.6% respectively.
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The regression analysis of the data showed liner relation between
strength of fiber and drum speeds and other parameters under study.
However, the highest value of long fiber strength 27.14 was obtained at drum
speed of 1.58 m/s feeding rate of 180 kg/hr and straw moisture content of
12.6%, while the lowest values of long fiber strength of fiber flax 25.55 was
obtained at drum speed of 8.21 m/s, feeding rate of 120 kg/hr and straw
moisture content of 8.42%.

Conclusions
To determine the necessary database for developing a simple machine

for helping the Egyptian farmers in the process of flax fiber separation, a
proper prototype was developed and its fiber separation performance was
evaluated. The prototype performance was evaluated in terms of the main
technological properties and as affected by different machinery, and crop
variables such as: separating drum speed, straw feeding rate and straw
moisture content.

The following conclusions may be drawn:

- The best long fiber percentage 14.32% , and the best long fiber length
78.99 cm were obtained as drum speed was of 1.58 m/s, feeding rate
was of 120 kg/hr and straw moisture content was of 8.42%

- The proper fiber fineness (129.74 mm/ml.g )and promise fiber strength
(27.14 N. mm/ml.g )associated with developed machine were obtained
respectively at drum speed 8.21,and 1.58 m/s, feeding rate of 120, and
180kg/hr and straw moisture content of 8.42,and 12.6%,
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