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The fishing iscdustey bs famillar with the physical propertion of netling yvarss swiche of
potyamide (PAL polyethylens ("E) and polypropylens (M7 The charscteristios of nefting
yarng used For Bub ety depond on the bashc duractenistios of flive and yame and mode
of preparation. This paper deals with the studies on mixieg of differerd synthatic yarns
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that combination twines offectively combines the intrinsie ciarsch

of the companent

yarns giving a wider choloe of mvalerial Ry low enevgy fabing.

Polyamide (PA), Polypropylene  (PF)
and Polyethylene (PE) in monofilament/
mudtifilaments  are pilarly used at
presend in India for the fabrication of
vanious types of fishing gear. The property
cotrnon b all synthetic bwines 8 the rot
proofness while each type of material pos-
sesses specific properties. For instance, PA
possesses high strength, elongation, pliabi-
lity arl good sinking speed. The buoyant
nature of PE coupled with rigidity make
the material suitable for heavy strain classes
of nets. PP fibre has the lowest density
but possesses high strength in both dry and
wot conditions with low stretching proper-
ty.

Klust (19731 reported mixing of soft con-
tinuous filament yarns of lyamisd&% arud

polyester with split fibers tﬂygéi opylene
in different proportion and found the resul-
tant products with varying degrees of
flexibility. Combination twines with gom-

waits of PA filament with Saran and PA
filarnent  with  polyvinyl  alcobol  and
polyvinyl chloride filament under the trade
names of Kyokurin, Livion and Marlon
werg produced in . K959
reported mbang of high tenacity terylene
filament with spun acetate for the manufac-
ture of pilchard nets which was found to
mainitain stability of knots,

In India, so far, no attempt  has been
made for mi:xing of yarns for making fishing
nets and aceessories and hence preliminary
studies wm wadaém&en with & view o

y the possibili ng combin
twities m & i&?:mam scale and also w0
evaluate their physical propertios to assess
their suitability for low energy fishing.

Meterials and Methods

Four series of twisting experiments were
conducted using hand driven twine twist-
ing machine.

1. Monofilaments of DA of size 0.15mmm
and PP & PE of 020mm size were
twisted into various specifications of
combination twines keeping the num.
ber of yarns in the ratio of 1:1:1.

2. Multifilaments of 210 denier PA and 190
denier PP were mixed by twisting

3. Multifilaments of B840 dender PA
andd 1K) denier PE fibrillated tape yarns
were mixed in the ratio of 131 and L2

4 Combination netting vams of 210
denier PAIW dender PP and 1000
denier PE fibrillated tape were made.

The properties of the resultant combina-
tion nothng yarns were evaluated along
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COMBINATION NETTING YARNS

with those made of exclusively of the com-
ponents.
Results and discusion

The physical properties of different
specifications of combination netling yams
made of monofilaments of PA, PP and PE
are presented in table 1.

Comparative tenacity {g/denier] values
of the above combination products along
with those made exclusively are presentixd
in fig.1.

The stress strain behaviour of combina-
tion netting yams, made of multifilaments
of PA and PT" exclusively is presented in
fig. &

The effect of combination of multifila-
ments of PA and PE fabrillated wpe yams
and those of PA and PP with PE fibrillated
tape yarns is presented (Table 2 & fig. 3.).

Different specifications of combination
netting yarns made with monofilaments of
PAPP and PE showed improved strength
in dry state with no reduction in the wet
condition when compared 1o netting yarns
made of PA monofilments twisted alone.
The inclusion of PA monofilaments with
PP and PE improved sinking ability of the
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Fig. 1. Tenacity of monofilaments (cumbina-
Hon and components)

Table: 1 Physical properties of combination bwine made of monofilaments of polyethylene,
pedypropylerse and polyamide in the ratio 1:1:1

5l Spict Sams por - Twint per melre
Mis, Heating E T fner
G

i Ix3 (.35 545 535
2 fx 3 L 4l 24%
3 $x3 1.482 153 285
4 12x3 1.52 129 iz
& 5% 3 1.546 136 114

18 x3 239 138 132
Hix3 A67 BH &

-3 o

Hreaking strength Brenking Strengthinotstength
o (%) {Kgl
dry wied dry i Swel

135 136 395 399 B0
M5 243 424 400 183
345 4.7 408 458 2.4
454 450 452 434 3640
B sS4 508 452 400
66.2 B6.4 548 55.6 6.0
w5 1100 535 514 514
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Table 2. Preperiies of combination nething
varns of multifilament with lape
() Combination of ruliifilaments of PAand PP

Specification of Bewaking strength  Breaking stretch
patling yar teg) %}
Dry  Wer Ery  Wat
PA JlixBx3 8T 0 163
P o1 xEx3 THE W2 212 5
PA-TP2ID x4 x3 271 254 185 232
W s dx 3

(b} Cambsmation of PA wultifibament wrd PE fibriflated iape
vare

PA  Blx4xd .5 &b 43 264
PE 1000x% %3 87 72 #54 354
P& 340 x 1 x3 ¢

& * H ME AN S I

PE 1000xEx3 |
PA B a1 kA
+ + i
PE 10x2x3
¢ Combination of PA -+ PF + PE
PA 2D xdud ]
PP 12 %3 )
* + i
PE 180 x1x3 1

w3 w7z 321 N3

243 222 6 505

finished product. Since PE monofilaments
are consumed largely for making lines and
ropes the experimental twisting carried out
showed feasibility of combining PE, PP and
P'A monofilaments for geting an improved
choice by combining the basic propertics
of three different materials.

Combination netting yarns made of mul-
tifilaments of PA and PI" showed improve-
ment in the stiffness of the product in
comparison with flexible netting yarns
made of PA alone. This property can be
made use of in the selection of material for
mediumsirained classes of nets, the require-
ment atpresent is met by using hard twisted
nylon twines. The reduction in strength
by wetling in case of PA multifilament
twines is absent by the inclusion of PP thus
possessing egual strength in dry and wet
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Fig. 2. Stressstrain behaviourof multifilament
netting varmns (combination and com-
ponents)

conditions in the case of combination

product.

The combination netting yams made of
PA and PE fibrillated tape showed im-
proved strength compared to those made
exclusively of the latter. By increasing the
ratio of combination as 1:2,. instead of 121,
there is marked reduction in the strength
property commensurate with the properties
of PE fabrillated tape yarns . The mixing
of PE fibrillated tape yarn with PA varns
gives added surface roughness to the com-
bination product in comparision with those
made exclusively of PA. At the same time
inclusion of PA in the combination add the
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Fig. 3. ”la:fnsxf:;ity of combination natting varns,
{wombination and components)



COMBINATION NETTING YARNS

required Aexibility and strength. Similarly
the netting yarns made of PA, PP and PE
fibrillated yarns s another combination
where the propertics of threedilferent (Thres
combine togethor to givea resulant product
with mixed propertics.  According to the
degree of combination, suitable materials
can be brought sut as per requirement. The
combination material seems to be an ideal
substitute for bast fibre twines like Ialian
hempand sun hemp formerly used for dara
fishing.

Metting yarns made of PE and PP float
in water due W Jow specific gravity and
such nets are o be rigged with suitable
weights to keep them at the required depth.
The mdusion of T'A in the combination
terds to increase the sinking capacity of the
material and add flexdibility and strength,

By sclecting appropriate propartion of
combination, suitable nctting yams with
different degree of roughness and strength
gan be introduced o get resultant fish net
raterial which can be wtilised forlow enegy
fishing gear like stake nets, traps, doep
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water gill nets and heavy nets as well as
trawl nots.

The prosent  studies  show  that
polypropylene and polyethylene fibrillated
varns can find a place in the selection of
material for low energy fishing by, mixing
with polyamide filaments. The negative
features of each of the components can be
lessened by the metlod of combination.
The floatability and stiffness of polyolefines
areroduced by the inclusion of floxible high
specific gravity PA. The combination also
brings about reduction in Investment of
fishing gear than those made of PA alone
with added property of stiffness which is
advantagrous for harvesting fish,
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