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Purposes
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Specifications for the manufacture of combination wire rope of 14 separate sizes ranging
between 12 and 26 mm dia with six distinct strand constructions each of independent
wire rope core (IWRC) and fibre core, using steel wires of three different fensile designations
and palyprapylene twisted tape covering, are reparted in this communication in a format
suitable for adoption as standards and as an aid to Import substitution of combination

wire rope for fishing purposes,

The R & D programmes on developing
combination wire rope (CWR) indigenously
has evolved methodology and guidelines
for the manufacture of CWR for fishing pur-
poses (Meenakumari & Panicker, 1988, 1989
a, b, 1990). Six different rope constructions
each with fibreand steel core based on num-
ber of wires and their orientation in the
rope strand were formulated. The rope
diameter ranges between 12 and 26 mm
with a breaking strength of 12.8 to 187.75
kN. The present communication gives
detailed specifications of combination wire
ropes of different sizes, construction and
strength made with steel wires of three dif-
ferent tensile designations.

Materials and Methods

The materials and methods in respect
of the development of prototype, compara-
tive efficiency studies with imported
samples and formulation of guide lines for
the manufacture of CWR of standard
specifications have already been discussed
by Meenakumari & Panicker (1988, 1989 a,
b and 1990). The selected data from the
guidelines for making standard CWR in-
corporating rope diameter, mass, tensile
strength in kN for ropes made of steel wires
of 120, 140 and 160 tensile designations (IS:
1835, 1976) are presented under six separate
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rope construction methods in a format
suitable for adoption as standards. The
diameter of steel wires taken for the con-
struction-ranges between 0.5 and 1.0 mm.
The specification of wires in the outer layer
of wires in a double layered rope strand is
taken as the main wire component of the
rope. The inner layer of wires will always
be the next lower in diameter.

Results and Discussion

The rope constructions of 6 (8/f), 6(12 /1),
6x15(9/6/f), 6x18(12/6/f), 6x21(12/9/1)
and 6x24(15/9/f) with steel wire rope core
and fibre core are presented in Tables 1 -
6. The diameter of rope in 6 (8/f) construc-
tion ranges between 12 and 21 mm and
breaking strength ranges between 12.8 and
62.02 kN for ropes with fibre core and 20.65
to 101.8 kN for rope with steel core. The
wire rope of 6(12/f) construction has a
diameter 13 to 23 mmand breaking strength
17.45 to 89.45 kN for ropes with fibre core
and 23.8 to 122.0 kN with steel core. In both
these, there are six different rope diameters
namely 12, 14, 16, 18, 19 and 21 mm in the
former and 13, 15, 17, 19, 21 and 23 mm
in the latter. In all the others there are two
layers of wires of different diameters in the
rope strand and 5 different rope diameters
in each specifications. For the rope with




10 B. MEENAKUMARI AND P. A. PANICKER

Table 1. Breaking load and mass for 6(8/f) construction
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MNominal Mass Minimum breaking load of rope corresponding to tensile
dinmeter (Approx.) designation of the wires
+A% Fibre Stoel 120 140 160
-1 core core Fibre core  Steel core Fibre core  Steel core  Fibre core  Steel core
mm kg/100 m  kg/100m kN kN kN kM KN kN

12.00 17.90 21.05 12.80 2065 1490 24.12 15.51 25.10
14.00 2320 26.90 16.80 2725 19.70 31.80 22.00 36,00
16.00 30.10 35.10 2325 35.55 27.15 4385 30.55 49.35
18.00 4130 47.80 30.25 48.85 35.30 57.00 40.25 65.00
19.00 51.40 59.65 3840 62,00  44.80 7235 52.35 B85.20
21.00 63.50 73.70 46.50 75.15 5530 87.70 63.02 10180

Table 2. Breaking load and mass for 6(12{f) construction)
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Nominal Mass Minimum breaking load of rope corresponding o tensile
diameter (Approx.} designation of the wires
+4% Fibre Stea] 120 140 160
-1 core core Fibre core  Stesl core Fibre core  Steel core  Fibre core  Steel core
mim kp/1000m kg /100m kN kN kN kN kN kN

1300 2120 2370 1745 2380 2240 2780 2110 2875
1500 2680 3110 2355 3215 2950 3750 3130 4265
1700 3690 4150  32.90 4400 4070 5140 4290 5850
i 1900 5010 5630  40.60 5830 5275 6800 5670 ° 7740
| 2100 6330 7115 5410 7380 6720 8610 7200 9800
23.00 7840 8890 6720 9165 8145 10710 8945 122.00
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Table 3. Breaking load and mass for 6x15 (9/6/f) construction

s

LEE- T Ty LI T BaDiS 0 - FLC
Noendnal Mass Minimum breaking load of rope corresponding to tensile
diameter (Approx.) designation of the wires
% Fibre Steel 120 140 160
-1 core cone Fibre core  Steel core Fibre core  Skeel core  Fibre core  Sieel core
mm kg/100 m kg/100m kN kN kN kN kN kN

14.00 30.20 33.70 2640 3460 3080 4033 34.00 45.00
16.00 40.10 44.80 35.80 4725 4200 55.10 47 80 62.73
18.00 54.15 60.55 63.00 6300 56325 74.80 64.00 8362
20.00 69.90 7070 62.00 8055 7230 94.00 8255 107.10
22.00 87.30 9733 7750 10045 9050 11740 10310 13375

Table 4. Breaking load and mass for 6x18 (12/6/f) construction
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Nominal Mass Minkmum breaking load of rope corresponding to tensile
diamotar (Approx.) designation af the wires
+4% Flbre Stecl 120 140 160
=1 core care Fibre core  Steel core Fibre core  Steel core  Fibre core  Steel core
mm kg/100 m kg/100m kN kN kN kN kN kN

15.00 33.10 38.60 3230 3965 3765 46.30 41.80 51.75
17.00 5030 55.20 44.10 5420 5140 63.20 58.55 7200
19.00 63.00 6940 58.90 7220 6870 8425 78.15 9585
21.00 80.95 88.90 7520 9220 88.10 10760 10215 12260
23.00 9540 10140 9425 11495 110.10 13430 12545 153.0
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Table 5. Breaking load and mass for 6 x 21 (12/9/f) construction
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MNominal Mass Minimum bresking load of rope corresponding to lensile
diameter {Approx.) designation of the wires
4% Fibre Stoe] 120 140 168
-1 core core Fibre core  Steel core Flbre core  Steel core  Fibre core  Sleel core
mm kg/100 m  kg/100m kN kN kM kN kN kN

16.00 38.85 4235 36.65 4340 4255 50.65 4785 5625
18.00 51.85 56.25 50.00 5925 5830 69.15 66.35 78.70
20.00 69.60 76.00 66.76 7920 7815 9235 B8.90  105.10
2200 89.90 97.60 76.15 9440 10055 11830 11455 13185
2400 11210 12260 10175 117.60 12590 14790 14345 16850

Table 6. Breaking load and mass for 6x24 (15/9/f) construction

BB ) i (W ArAIAA] - F O

Maominal Mass Minimum breaking load of rope corresponding to tensile
diameler (Approx.) designation of the wires
+45% Fibre Steel 120 140 16l
-1 core core Fibre core  Steel core Fibre care  Steel core  Fibre core  Sieel core
mm kg/100 m  kg/100m kM kN kN kN kN kN

18.00 43.75 4725 4255 4850 4950 56,55 54.90 63.00
20.00 58.10 62.B0) 58.00 6620 6770 77.25 79.10 B7.95
22,00 7850 B4.85 77,65 B840 90,60 10315 103.10 117.30
2400 10105 109.05 99.70 12310 11630 13180 13255 150.35
2600 12650 13665 12460 14165 15550 16480 16580 187.75

FISHERY TECHNOLOGY



IMPORT SUBSTITUTION OF COMBINATION WIRE ROPE 13

6x15 construction (9/6/f), the diameter ran-
ges from 14-22 mm and breaking load 26.4
to 103.1 kN for fibre core and 34.6 lo 133.75
kN for steel core construction. Ropes with
6x18 strand construction (12/6/f), has a
diameter 15- 23 mm and breaking strength
32.3 to 12545 kN for ropes with fibre core
and 39.65 to 153 kN for ropes with steel
core. In 6x21 construction (12/9/f) the
diameter ranges from 16-24 mm and break-
ing strangth 36.65 to 14345 kN for fibre
core and 434 to 1685 kN for steel core.
For the rope with 6x24 (15/9/f) construc-
tion, the diameter ranges from 18-26 mm
and breaking strength from 42.55 to 165.8
kN for fibre core and 48.52 to 187.75 kN
for steel core.

The breaking load given are the mini-
mum requirement of the rope calculated
from the product of the square of the
nominal diameter of the wire component,
the tensile designation of the wire and a
coefficient appropriate to the construction
of the rope. The main core of the rope shall
be of a size sufficient to give full support
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to the strands and shall be of steel wire or
fibre construction as detailed in the different
constructions, In CWR with steel wire core,
it shall be an independant wire rope core
(IWRC) construction. The size of the rope
shall be expressed in terms of nominal
diameter.

The authors are inaebled to Shri M.R. Mair, former
Director Central Institute of Fisheries Technology,

Kochi for encouragements and permission for the pub-
lication.
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