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The Yokohama Bay Bridge is the world’s
largest dual structure suspension bridge.
The cables supporting this bridge are the
NEW-PWS of this company.

Realizing a New Dream
on Past Achievements.

A% : i i e
The Ryuoh Ropeway. The main rope for this
gondola, the largest of its kind in the world,
with a capacity for 166 people, is this
company'’s 62mm Locked Coil Rope.



Green Dome Maebashi prides itself as The wire ropes of this company with their

Japan’s largest steel frame space which uses superior characteristics are also indispensable
no columns or pilasters. The roof is held taut for cranes, including high lift cranes and ship
with cables [beam string structure]. derricks.

iq"""‘""‘t‘

Established in 1887, this company was the first rope

maker in the Orient. With a tradition of over one
a S e century, we boast unrivalled technologies and facilities.
The wire ropes born from this ideal environment are

being used widely in all kinds of buildings and structures
that are, today, a part of Japan’s history, as well as for
industrial machines and equipment. As Japan’s leading
rope maker, this company is turning out highly reliable
products to meet the needs of the new age.

The Tokyo Metropolitan Government Office. The Akashikaikyou Bridge (3,911meters).
This 48-story 243 meters high giant building The longest suspension bridge in the world.
has 83 elevators. The wire ropes of this
company are used for all of these elevators.



Profile of Tokyo Rope

Il Works of This Company

Tsuchiura Works

Established: Nov. 1969
Area: 275,000m2
Floor space: 92,000m?2

Production capacity
Wire rope : 5,000t/month
Wire: 5,000t/month
1ISO 9001 : Registration No. JICQA 3306
ISO 14001 : Registration No. JICQA E1781

™

Sakai Works

Established: Sep. 2003
Area: 50,000m?2
Floor space: 28,000m?2

Production capacity
Wire rope :  1,000t/month
Wire: 800t/month
ISO 9001 : Registration No. JICQA 3306
ISO 14001 : Registration No. JICQA E1779



M Outline of Company

Established: April 1, 1887
Capital: 15,074,160,000 yen
Head Office: (Nihonbashi Front Bldg) 6-2, Nihonbashi
3-chome, Chuo-ku, Tokyo, Japan

Number of Employees: Approx. 800 persons

Shares: 1st section of the Tokyo and Osaka stock
exchanges (margin trading issue)

@Tokyo Rope Mfg. Co., Ltd.

Head office: Tokyo Nihon Tokushu Gokin Mfg. Co., Ltd.
Branch office: Osaka, Sapporo Tokyo Seiko Technos. Co., Ltd.
Works: Tsuchiura, Sakai, Nagoya, Kyushu Shinyo Mfg. Co., Ltd.

Tokyo Rope (changzhou) Co., Ltd.
@Affiliated Companies of Tokyo Rope Tokyo Rope (hong kong) Co., Ltd.
Toko Steel Cord Co., Ltd. Tokyo Rope (Vietname) Co., Ltd.

Ako Rope Co., Ltd.

Jiangsu Tokyo Rope Co., Ltd.
Tokyo Seiko Rope Mfg. Co., Ltd.
Toko Machinary Co., Ltd.
Tokyo Bridge Co., Ltd.
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M Principal Countries to Where Exports are Being Made

The products of our company is used through-
out the world around the south east Asia such as
Taiwan, Hongkong, Singapore including China.



M Characteristics of The Company

(1)The latest technologies and facilities

Making full use of its long history and rich experi-
ence, this company is constantly ~developing new
and advanced products, based on the latest technol-
ogy and never-ending research and efforts. As a
result, wire ropes with diameters up to 200mm and
wires with a diameter of 0.03mm are being turned
out, depending on the use.

At the same time, such new products as “sintered
products”, “metal fibres”, and “Aramid fibres rope”,
“carbon fibre composite Aramid cables”, “Zn +
590Al +Na alloy plating (product name: Zincal)
among others are being developed one after the
other.

Among the facilities are an ultra-large size clos-
ing machine, a stranding machine exclusively for
locked coils, a high speed plating furnace (zinc,
Zincal, brass), pretension devices, a 1,000 ton tension
machine, an EPMA, a fluorescent X-ray analyzer,
among others. Also, to meet the needs for ropes
for ultra-long bridges, this company has the
necessary (Bunding) technology and the facilities
for turning out parallel wire strands and the NEW-
PWS.

(2)Quality

The products of this company are of uniform high
quality and are highly evaluated by users, thanks
to the strict quality control and the high technical
standards maintained within the company.

(3)The manufacture and processing of special
products

Based on its rich experience and engineering
expertise, the company is turning out products to
meet all kinds of needs, both large and small using
special equipment and facilities. Large products
include locked coil ropes, oval strand ropes, and
ultra-large diameter ropes while small, products
include steel cords, wire ropes for Aeronautical
use.

While manufacturing ultra fine ropes, the com-
pany is also manufacturing ultra-strong ropes, high
corrosion resistant plating ropes and other special
kinds of ropes. The company also leads the

industry in developing Toyo-Lok processing and
Single-Lok pretension processing. The company is
second to none in all aspects and its superior
capabilities are highly evaluated by the users.

(4)Research and Development

This company has a history of more than 125
years and based on the technology nurtured during
that time has been pushing forward the development
of new products and new technologies with impor-
tance placed on the needs of the users. At the same
time, the company has been actively carrying out
research using the latest electronic equipment.

During this period, many products were born,
such as steel cords for tires together with the
advancement of superhighways, fine ceramics,
carbon fibre composite cables and ultra-small
diameter metal fibres. This company has been
constantly improving the quality of wire ropes, its
principal product, for many years and has also
been automating the processes. A representative
example of this is the various kinds of wire ropes it
has been supplying for the bridges connecting
Honshu with Shikoku.

M Main Research Facilities

@Field Emission type Scanning Electron Microscope
(FE-SEM)

@Electron Probe Micro Analyzer (EPMA)

@Inductively Coupled Plasma Spectroscope (ICPS)

@Rotorflex type X-ray analyzer

@Microfluorescent X-ray analyzer

@Atomic (absorption) spectrophotmeter

@Three dimensional surface coarseness and shape
measuring instrument

@Differential scanning calorimeter

@Rapid carbon analyzer

@Gas chromatograph

@Various kinds of wire fatigue testers

@Relaxation tester

@ Various kinds of rope bend fatigue testers

@Rope bending fatigue tester

@Rope tensile fatigue tester

@Low temperature fatigue tester

@Various kinds of steel cord fatigue testers

@FALEX wear tester

@Salt spray tester

@25m High Elevator Fatigue testing fower

@Various kinds of experiment devices Annealing, electro-
coating, melt coating blueing, wire stretching, lay wire,
rope end processing, vacuum annealing, die processing

@Rubber vulcanizing press machine
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Il ISO QUALITY SYSTEM ...... 1S0 9001 JICQA 3306
Il 1SO Enviromental Management System

* Tsuchiura Works ...... 1S014001 JICQA E1781
- Sakai Works ............ 1S014001 JICQA E1779

I Japanese Industrial Standard (JIS) Designation Approved Items Table

Works Item Approval No. Approval date
G 3525 Wire ropes
G 3546 Wire ropes with profile wires UAB307051 January 22, 2008
G 3536 Uncoated stress-relieved steel wires and strands for prestressed concrete QA0307054 January 22, 2008
Tsuchiura | G 3537 Zinc-coated steel wire strands QA0307055 January 22, 2008
G 3521 Hard drawn steel wires QA0307052 January 22, 2008
G 3547 Zinc-coated low carbon steel wires QA0307053 January 22, 2008
G 3525 Wire ropes
G 3546 Wire ropes with profile wires (A0307051 January 22, 2008
G 3537 Zinc-coated steel wire strands QA0307055 January 22, 2008
. G 3521 Hard drawn steel wires
Sakai G 3548 Zinc-coated steel wires UAD307052 January 22, 2008
G 3547 Zinc-coated low carbon steel wires QA0307053 January 22, 2008
G 3549 Wire ropes for structure QA0312001 June 26, 2012




Il Approved Items Table Other Than JIS

Division Organization Target item Approval No. Standard No. type Approval date
Industrial Safety Division
Ministry of Labour TOYO-LOK February 1957
TOYO-LOK
Head LR July 1969
Office . . Wire ropes with profile wires Tojushihatu
Ministry of Construction for Elevator No.7 January 1984
Ministry of Construction | General contractors 58-6119 Scaffold projects February 1984
¥ Steel structure projects
AP Works (Wire Ropes) 9A-0007 APl standard March 1974
LR Works (Wire Ropes) Lloyd's Rule March 1973
DNV Works (Wire Ropes) D.N. V. Rule May 1970
NK Zincal Rope 88HW-107SR
High corrosion resistant Steel
NTT Wire Strands May 1989
Tsuchiura . )
Tokyo Electric Power Co. | Galvanized Steel Wire Strand March 1986
Works
Kansai Electric Power Co. | Galvanized Steel Wire Strand July 1987
JR Galvanized Steel Wire Strand JRS57801-1H-14AJ3GA January 1968
. Low relaxation steel wires for Low relaxation PCW
Building Center PC BCJ-F199 16,90 November 1980
NK Tester
LR Tester
LR Works (Wire Ropes) Lloyd's Rule October 1974
DNV Works (Wire Ropes) D.N. V. Rule June 1975
Sakai Kansai Electric Power Co. | Galvanized Steel Wire Strand April 1986
Works NK Tester
LR Tester
DNV Tester




Outline of Wire Ropes

M Characteristics

Wire ropes (referred to as ropes herein) have a
complicated structure combining many wires. It is
important to know the characteristics of the rope
when selecting and using.

The characteristics of the rope when compared
to general iron and steel secondary products may
be given as.

(1) High tensile strength

(2) Superior in impact resistance

(3) Long items can be made (easy to transport)
(4) Rich in flexibility (easy to handle)

On the other hand, depending on the use,

(1)low coefficient of iselasticity

(2)torque arising.

However, countermeasures are being taken,
such as pretension processing for (1) above and
the use of non-rotating ropes (2) above.

H Construction

The construction of the rope differs depending
on the number of strands, the number and position
of the wires in the strand and whether it is of a
fibre core, or rope core. However, an explanation
of the construction of a general type rope shall be
given here.

As shown in Fig. 1, the rope is made through
stranding several to several tens of wires and
closing the strands normally six strands around a
core in a prescribed pitch.

Fig. 1@Wire rope appearance (example)

e

/ N\ Strands

Il Number of Strands

From three to nine strands are used to make a
rope. Apart from some special cases, practically all
ropes are made of six strands so as to realize a
balanced construction.

However, when used for elevators where special
flexibility is required, eight strands are used. Also,
when non-torque is required, there are times when
two or more layers of strands are used. (See Fig. 2)

For ropes of the same diameter, generally, the
more the number of strands the smaller is the
diame-ter of each strand. In such cases, the rope
may gain flexibility but, on the other hand, the
strength will drop and the rope will become
inferior in its corrosion resistant nature and shape
deformation nature.

Fig. 2@Cross sectional view of wire ropes by number
of strands

3 strands 6 strands

8 strands

Hercules type
18 strands




M Laying of The Strands (number of wires and position)

One strand is normally made up of seven to sev-
eral tens of wires with similar, or differing, diame-
ters in single or multi-layers.

In the method where the wires are positioned to
form more than two layers, there is the cross lay
where the wires of each layer are in the same lay
angle, and the parallel lay where one process is
used to lay the wires so that the wires of each layer
will be of the same pitch.

For strands of the same diameter, the more the
number of wires, the smaller will be the diameter
of each wire and the greater will be the flexibility of
the strand. However, conversely, the rope will
become inferior in its wear resistance nature and
its shape deformation nature.

(1)Cross Lay

The cross lay is referred to as the point contact
lay, as each wire is in contact with each other. The
laying of the wires are carried out in such a way
that the lay angle will be almost equal for each
layer of wire of the same diameter. The length of
the wires in each layer will also be the same and
the wires of each layer will be in contact with each
other.

Therefore, the tension stress which works on the
wire will become uniform, but the bending stress
due to the contact points will be added and so the
fatigue resistance will not be as great.

Moreover, the 6 X7, 6 xX19 and 6 X 24 belong to
this lay method.

In the positioning of the wires, there is the
method where the number of wires around a single
core are increased in units of six each, or progres-
sively from 6 to 12 to 18 to 24 and the method
where three wires are stranded and made into a core
and around this the number of wires increased by
six each for each layer, or 9 to 15. Normally, the
former positioning is overwhelmingly the most,
while the latter is seen only for the 6 x 24 strand
(a+9+15) where the three wire core is replaced
with a fibre core.

Fig. 3@6 %19 Strand

Point Contact Lay

e

Fig. 4@Cross sectional view example of strand in the
cross lay rope

6x19




Outline of Wire Ropes

(2)Parallel Lay

Parallel lay is also referred to as equal lay. It is
also called one operation lay from the number of
stranding processes and also as linear contact lay
as each wire is in contact with each other.

Moreover, at this company, the parallel lay rope
has the product name of Super Rope.

In the parallel lay, the wires of each layer are
positioned in such a way that there will be no
space between them and so that the upper layer
wires will fit neatly into the groove of the lower
wires of the strand.

For this, wires of differing diameters are
positioned at the same time so that each wire layer
will have the same pitch and will be in contact with
each other.

Therefore, differing from the cross lay rope,
although the lay angle of each wire layer and the
length of the wires are not uniform, as each wire is
in contact with each other, it is superior in its
fatigue resistance nature.

Moreover, the 6 X Fi(25), 6 X WS(36) and the 8 X
S(19) belong to this lay method.

Fig. 5@6 X Fi(25) strand

Linear Contact Lay

Fig. 6@Cross sectional view example of strand in
parallel lay rope

E

Seale type Warrington type
6xS(19) 6xW(19)

i 4R

Filler type Warrington Seale type
6% Fi(25) 6xWS(36)
@Basic types
As the basic parallel lay, there are the following
four types.
(a)Seale type

The number of wires of each layer is shown as
1+n+n and the number of wires of the inner and
outer layers is the same.

The wires of the outer layer fit completely into
the grooves of the inner layer wires. The outer
layer wires of this Seale type rope is thicker when
compared to other parallel lays and so it is
superior, particular in its wear resistance and is
mainly used for elevators.

(b)Warrington type

The number of wires of each layer is shown as
1+n+ (n+n) and there are two kinds of wires for
the outer layers, one being large and the other
small. The number of wires of the outer layer is
double that of the inner layer and through a
combination of the inner and outer layers the
spaces between the wires is kept small.

This Warrington type rope is not being used to
any great degree, recently.

(c)Filler type (with filler wire)

The number of wires of each layer is shown as

1+n+ (n) +2n and the number of wires of the



outer layers is double that of the inner layer.

The inner wires and the same number of thin
filler wires are used to fill the spaces in the inner
and outer layers.

This filler type rope has a good balance between
the flexibility, fatigue resistance and wear
resistance and has the widest range of use among
parallel lay ropes.

(d)Warrington Seale type

This is a combination between the Warrington
type and the Seale type and is extremely superior
in its fatigue resistance nature. It also abounds in
flexibility and is superior in its wear resistance
nature and so has a wide range of uses.

(3)Flat Type

The strands are combined in such a way that the
outer circumference of the rope will be flat in
shape. This rope has a smooth surface and so the
surface pressure due to coming into contact with
the groove of the drum and the sheave is smaller
than that of ordinary ropes. It is also superior in
its wear resistance nature. In general, the triangular
strand and the shell strand are used the most. The
flat strand is also being used at certain places.
(a)Triangular strand type

Up to now, an outer layer wire was positioned
around the triangular wires but, recently, a single
layer or two layers of wires are stranded around a
triangular core made of round wires to form a
round wire triangular core strand.

(b)Shell strand type

The cross sectional view of this type is in the
shape of a shell and this rope is usually in three
strands, or four strands.

Also, apart from the fatigue resistance nature, it
also has a non-twisting nature. The Mono-Rope of
this company which is being widely used belongs
to this type.

Fig. 7@Cross sectional view example of strand in a
flat type rope

Triangular strand type
Flat type
6XF [(83%x2+3)+7]

Shell strand type
Mono-Rope
4 x F(30)
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M Rope Core

The rope core can be classified into the fibre
core and the steel core.

(1)Fibre core (abbreviated as FC)

The fibre core has two important functions, or
to support the strand and at the same time to hold
the shape of the rope, and 2 to hold the rope
grease and to supply the necessary amount of
grease to the inside of the rope, during use, for
lubrication and to prevent corrosion. In the past,
natural fibre was mainly used but, of late, synthetic
fibre is starting to be used.

Two kinds of natural fibres are used, one being
the hard fibre, such as Manila and saisal , as well
as jute and the other being the soft fibre, such as
cotton threads, used in ropes with a comparatively
small diameter. Also, for synthetic fibre, specially
processed polypropylene is used so that the syn-
thetic fibre will hold the grease well.

The characteristics of fibre core compared to
steel core are
(a)The rope has a high flexibility.

(b)Impacts and vibrations to the rope are absorbed.
(c)Holds rope grease well (in particular, in the
case of natural fibre)

(d)The unit and mass of the rope is small.

Moreover, synthetics fiber compared to natural
fibre is superior in its corrosion resistance nature.

(2)Steel core

For steel cores, there is the strand core (IWSC)
and the rope core.

Among the rope cores, there is the IWRC and
the CFRC.
(a)The IWSC (independent wire strand core) has
the strand as the core and those that have the
same construction as the side strand are referred
to as the common core.
(b)The IWRC (independent wire rope core) has a
single independent rope as the core. Usually, a
7 X7 construction is used but depending on the
use a 6 X7 or a 6 X 19 may be used.
(c)For the CFRC (center fit wire rope core), the
outer layer strand of the core rope is fitted into the
groove of the inside of the side strand of the rope.

This core rope is positioned in one process with
the outer layer rope. Moreover, for the core rope,
the 7x 7 and the 19+ 8 X 7 are used.

The IWSC and the CFRC are used in only a few
special cases. Among ropes with a steel core, the
IWRC has a good flexibility and so is used the
most.

The characteristics of the steel core are as
follows compared to the fibre core.

(a)The tope has a high strength.

(b)Resists lateral pressures and does not become
deformed easily.

(c)The elongatior of the rope is small and the
change of diameter is low.

(d)The rope has a superior heat resistance nature.

Fig. 8@Cross sectional view example of a steel core
rope

IWSC
7%x19

IWRC
IWRC 6 x Fi(25)

CFRC
CFRC19+8 X7 +8 % Fi(25)




M Type of lay

(1)Direction of lay

As concerns the direction of laying the rope and
the strand, there is the Z lay and the S lay, as
shown in Fig. 9.

In the case otherwise specified, the rope shall be
made of the Z lay and the strand products of the S
lay.

(2)Laying of rope

In laying of rope, there is the ordinary lay and
the Lang’s lay.
(a)Ordinary lay (or regular lay)

The lay of the rope and the lay of the strands are
in opposite directions.
(b)Lang’s lay

The lay of the rope and the lay of the strands are
in the same direction.
(c)Comparison of the characteristics by laying
of rope

Fig. 9@Type of lay

=

=

Ordinary 2 lay Ordinary S lay

=

The differences in the characteristics which R 25 [ Lang's 5 tay
inevitably arises from the differences in laying of
rope are as shown in Table 1.
Table 1@Comparison of the characteristics by laying of rope
Iltems Ordinary lay Lang’s lay
The wires are approximately parallel to the | The wires form a certain angle with the rope
Appearance . )
axis of the rope. axis.
Kinks do not form easily and is easy to handle The wires appearing on the surface are long
Merits The lays are tight and the form does not | and superior in wear resistance. Flexible and
crumble. has good fatigue resistance nature.
. Inferior in wear resistance nature and fatigue | The rope has a large torque and forms kinks
Demerits : , .
resistance nature compared to the Lang’s lay. easily.
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M Preforming

Preforming is a method for lessening the springi-
ness of the rope by giving each strand and wire a
form in advance. Ropes made through this
method are called preformed, or Tru-lay ropes.
The strands and wires do not fall apart even when
the rope is cut.

The ropes being manufactured, at present, are
practically all preformed ropes. Apart from the
6x 61, the non-preformed ropes are only for special
uses.

M Breaking Force (Grade)

For the breaking force, there is the designated
breaking force and the actual breaking force. The
designated breaking force is the standard value, or
the lowest value of the breaking force, while the
actual breaking force is the lowest value at the
time the test pieces break.

The breaking force is determined by the nominal
tension of the wires making up the rope and is
classified as shown in Table 2.

Apart from these, this company will make ropes
that exceed the strengths shown, on request.

Table 2@Grade of Wire ripe

M Kinds of Coating

Ropes are usually of the bright type but when a
corrosion resistant nature is required the ropes
are coated.

Among the kinds of coating, there is the zinc
coating and aluminum coating. Generally how-
ever, the zinc coating is used.

Apart from the general hot dip galvanizing, this
company is using a high corrosion resistant alloy-
coating with zinc and aluminum, under the product
name ZINCAL through a high speed coating
method.

Both are receiving high evaluation for their
supe-rior corrosion resistant nature.

Apart from these, this company can make ropes
with a special coating, on request.

Grade

Remarks

Grade E (1320N/mm? {135kgf/mm?} class)

Bright and galvanized

Grade G (1470N/mmz? {150kgf/mm?2} class)

Galvanized

Grade A (1620N/mm? {165kgf/mm?} class)

Bright and galvanized

Grade B (1770N/mm? {180kgf/mm?2} class)

Bright and galvanized

Grade T (1910N/mm? {195kgf/mm?} class)

Bright

(Note) (1) Wires cold worked after galvanizing shall not exceed 2.80 mm in diameter.
(2) Wires cold worked after galvanizing shall not exceed 2.24 mm in diameter.



M Lubricating

Rope grease is applied to the rope at the time of
manufacture to prevent corrosion and also to
provide lubrication. Great care is taken to apply
the rope grease uniformly and so that it will
penetrate to the core and strand, through an
impregnation method.

The kind of grease applied will greatly influence
the life of the rope.

Table 3 below shows the number of bendings
before a breaking arose, according to a fatigue test
carried out by this company.

Among rope greases, there are the non-
crystalline grease such as the Petrolatum and
Micro Wax and the red rope grease whose
principal ingredient is a special wax made up of
micro crystals, as well as the black rope grease
whoe principal ingredient is a special kind of
bitumen, such as asphalt.

This company has manufactured a special rope
grease that is superior in its rust prevention,
lubrication, stability and safety.

Table 3@ Comparison of the fatigue characteristics of the
rope, according to Lubricated or unlubricated

S bend fatigue : 6 XFi(17) O/L 18mm¢ Grade B

breaking force 20.7tf) D/d=28 Tension : 2.6tf

Number of repeat bending
Grease
condition Up to the first Up to 10% wire
breakage breakage per lay
Lubricated 34,500 48,500
unlubricated 16,800 22,500
Lubricated
unlubricated 205 215

M Rope Diameter

Among rope diameters, there is the nominal
diameter and the actual diameter (diameter
actually measured) and, in principle, for JIS G 3525
(referred to as JIS herein) the standard number
(JIS Z8601) is employed. On the other hand, as
shown in Fig. 10, the actual diameter is the
measurement of the circumscribed circumference
and is expressed in mm.

The tolerance on rope diameter shall be*lg % for
the diameter less than 10mm and+(7)% for that equal
to or more than 10mm, according to JIS.

This company is making ropes with a diameter
of up to 200mm, depending on the construction of
the rope.

Fig. 10@Measurement of rope diameter

M Length

The length of the rope is generally set at 200m,
500m and 1,000m but a longer length can be made
on request.

On the other hand, ropes that weight up to 120 tons
are being made, depending on the construction of
the rope.



Outline of Wire Ropes

M Designation and Symbol

The rope is referred to in terms of construction,
laying of rope, lay direction of lay, whether naked
or galvanized, the kind of rope grease, diameter,
grade, breaking force, length and reels. Expressing
these in words and numbers would make the
designations too lengthy and complex and so this
company is using the following symbols.

(1)Construction
Kind of core ‘ ‘ Number of strands ‘ X ‘ Lay symbol of the strand ‘ ‘ Number of wires per strand
(See Table 4) (See Table 5) (See Remarks)

Moreover, in the case there is a product symbol,
the symbol is placed at the front (for example, this
is T in the case of Tough-Rope).

Table 4@Symbol for the kind of core

Kind of core Symbol Remarks

Fibre core Usually not used Refer to designation examples 1 and 2

In the case the construction of the core strand differs
from that of the strand for the rope itself, a symbol is
used for expressing this construction (see example 3).
Strand core Usually not used In the case the construction is the same, in place of
showing IWSC, this is shown as “the number of
strands of the rope itself +1” in the “number of
strands” column (see example 4)

) In the case the core rope is other than 7 X7 the
IWRC(Independent Wire Rope Core) | composition is also shown (see example 5) and in

Rope core or the case the core rope is 7 X7 the construction of the
CFRC(Center Fit Wire Rope Core) core rope may be omitted in the parentheses (see
example 6).

Table 5@Lay symbol for strand

Lay method Cross lay Parallel lay
. y Warrington
Symbol General Flat type Seal type  |Warrington type|  Filler type Seale fype
No symbol F S w Fi WS

(Note) The total number of wires per strand is shown but of the flat type rope, apart from the Mono-Rope, the triangular strand rope is disassembled and expressed (see example 7).

@Designation examples
1. 6X7, 6X19, 6X24, 6x37
8%xS (19), 6xWS (36)
WS (36) +8 %S (19)
IWSC 6%x37 —>37+6x37—>7x37
IWRC (6 19)8 x WS (36)
IWRC (7% 7)6 X Fi (25) — IWRC 6 X Fi (25)
6XF [3%x2+3)+12+12]

NS Ok W



(2)Laying of rope, etc.
The direction of lay and whether galvanized, or
not, and the kind rope grease used are abbreviated

in Table 6.
Table 6@ Abbreviation of laying of rope, etc.
Ordinary lay Lang’s lay
Lay
Z lay S lay Z lay S lay
Kind of rope grease Red Black Red Black Red Black Red Black
Bright or Bright 0O/0 C/O o/s C/S o/L C/L o/LS C/LS
Galvanized | Gavanized| G/O | GC/O | G/S | GC/S | GL | GCL | GILS | GCLS

(Remarks) 1. Laying of rope: The Lang’s lay is shown as L and the ordinary lay as O.

. Direction of lay : In the case of the Z lay, no symbols are used while in the case of S lay, S is used.

. Bright or galvanized: In the case of naked, no symbols are used, while in the case of galvanized the letter G is used.

. Kinds of rope grease: Black rope grease is shown as C, while red rope grease is shown as 0. However, in the case pf galvanized ropes,
the 0 is omitted. Moreover, in the case of the slip prevention grease, V is used and for fishing industry use the letter T or TN is used.

&~ W N

(3)Grades (breaking force)
grade E, grade G, grade A, grade B grade T or
breaking force are expressed in “kN” or “tf ”.

(4)Diameter
The rope diameter is expressed in “mm”.

(5)Length

The rope length is expressed in “m”.
P P!

(6)Rope designation examples

(a) 6 strands of 19 wires, fibre core, naked, red
rope grease, ordinary lay, Z lay, Grade A, rope
diameter 20mm, length 500m, 2 reels, shown as:
6x19 0/0 20mm Grade A 500m X 2

(b) 6 strands of 37 wires, fibre core, galvanized,
red rope grease, ordinary lay, Z lay, Grade G, rope
diameter 16mm, length 200m, 5 reels 6 X 37 G/O
16mm Grade G 200m X 5

(c) Filler type 6 strands of 29 wires, rope core,
galvanized, black rope grease, Lang’s lay, S lay,
Grade B, rope diameter 30mm, length 1,500m, 1
reel as: IWRC 6 xFi(29) GC/LS 30mm Grade B
1,500m
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(DCross Lay Rope

The cross lay rope construction has the longest
history and, until the 1930s, when this company
was established (and the domestic manufacture of
rope was started) and the parallel lay rope, or the
socalled seale type was developed, only the cross
lay rope was used. With the appearance of the
parallel lay rope, the cross lay rope gradually was
replaced with the parallel lay rope. However, as
the cross lay ropes had some merits which the
parallel lay rope did not, such as the ease of han-
dling, it is still continuing to be used, at present.

M Main Types and Uses

Construction symbol

Main uses

Lift stay ropes, main rope for ropeways, tugboat use, winch rope for pits and inclined

X

6x7 mine shafts, guide rope for digging shafts, trawler use, stay rope (including ship use)

6x19 Forestry industry use rope, winch rope for pits, trawler use stay rope (including ships),
boring use, winches and other various kinds of machines.
Loading and unloading using cranes, etc. Rope Sling fixed shore fishing nets, fisheries

6x24 industry use such as environment, elevator use, mooring ropes, tow rope, ship use such
as cargo ships, winches and other machinery.
Loading and unloading using cranes, etc.,

6Xx37 : - : . . )

IWRC 6 x 37 Rope Sling mooring rope, ship use such as cargo ships, lifts, ropeway tension ropes,

other kinds of machinery.




6x7(JIS)
Construction 6 X (1+6)

Breaking force
Rope Outer Sectional Ordinary la el (Reference)
diameter wire area ! ry Y g Y Rough calculation
diameter Galvanized Bright Unit mass
mm mm mm2 Grade G Grade A Grade T kg/m
kN kN kN

6 0.67 14.8 19.0 21.4 24.7 0.134

8 0.88 26.3 33.8 38.1 43.9} 0.237

9 1.00 33.3 42.8 48.2 55.6 0.300
10 1.10 411 52.8 59.5 68.6 0.371
12 1.33 59.1 76.0 85.6 98.8 0.534
14 1.56 80.5 103 117 134 0.727
16 1.78 105 135 152 176 0.950
18 2.00 133 171 193 222 1.20
20 2.20 164 211 238 274 1.48
22 2.44 199 256 288 332 1.80
24 2.66 237 304 343 395 2.14
26 2.86 278 357 402 464 2.51
28 3.12 322 414 466 538 291
30 3.30 370 475 535 — 3.34
32 3.55 420 541 609 — 3.80

(Remarks) 1. Dash (— ) marks represent those that can be made on request.

2. Please refer to Page 46 (Tough Rope) if a higher breaking force is required.
3. The figures shown in bold in this chart denote JIS values.
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6 %19 (JIS)
Construction 6 X (1+6+12)

Breaking force

Rope Outer Sectional e (Reference)
diameter wire area - y v ‘ay - Rough calculation
diameter Galvanized Bright Unit mass
mm mm mm2 Grade G Grade A kg/m
kN kN
6 0.40 141 18.1 19.4 0.131
8 0.53 25.1 32.1 34.6 0.233
9 0.60 31.8 40.7 43.8 0.295
10 0.66 39.3 50.2 54.0 0.364
12 0.80 56.5 72.3 77.8 0.524
14 0.93 76.9 98.4 106 0.713
16 1.06 100 128 138 0.932
18 1.19 127 163 175 1.18
20 1.32 157 201 216 1.46
22 1.45 190 243 261 1.76
24 1.58 226 289 31 2.10
26 1.70 265 339 365 2.46
28 1.86 308 393 424 2.85

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 %24 (JIS)
Construction 6 X (a+9+15)

Breaking force
Rope Outer Sectional Ordinary.la (Reference)
diameter wire area - nary fay - Rough calculation
diameter Galvanized Bright Unit mass
mm mm mm2 Grade G Grade A kg/m
kN kN

6 0.34 12.5 16.5 17.7 0.120

8 0.44 22.2 29.3 31.6 0.212

9 0.50 281 371 39.9 0.269
10 0.56 34.8 45.8 49.3 0.332
12 0.67 50.0 65.9 71.0 0.478
14 0.79 68.1 89.7 96.6 0.651
16 0.89 89.0 117 126 0.850
18 1.00 113 148 160 1.08
20 1.10 139 183 197 1.33
22 1.22 168 222 239 1.61
24 1.33 200 264 284 1.91
26 1.43 235 309 333 2.24
28 1.56 272 359 387 2.60
30 1.65 313 412 444 2.99
32 1.78 356 469 505 3.40
36 2.00 450 593 639 4.30
40 2.20 556 732 789 5.31
44 2.44 673 886 954 6.43
48 2.66 801 1050 1140 7.65
50 2.78 869 1140 1230 8.30
53 2.95 976 1290 1380 9.33
56 3.12 1090 1440 1550 10.4
60 3.35 1250 1650 1770 12.0

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 % 37 (JIS)
Construction 6 X(1+6+12+18)

Breaking force
Rope Outer Sectional : (Reference)
diameter wire area - ey - Rough calculation
diameter Galvanized Bright Unit mass
mm mm mm2 Grade G Grade A kg/m
kN kN
6 0.29 141 17.8 19.1 0.129
8 0.38 25.2 31.6 34.0 0.230
9 0.43 31.8 40.0 43.0 0.291
10 0.48 39.3 49.4 53.1 0.359
12 0.57 56.6 711 76.5 0.517
14 0.67 77.0 96.7 104 0.704
16 0.76 101 126 136 0.920
18 0.86 127 160 172 1.16
20 0.95 157 197 212 1.44
22 1.05 190 239 257 1.74
24 1.14 226 284 306 2.07
26 1.22 266 334 359 2.43
28 1.33 308 387 416 2.82
30 1.41 354 444 478 3.23
32 1.52 402 505 544 3.68
36 1.70 509 640 688 4.66
40 1.88 629 790 850 5.75
44 2.08 761 956 1030 6.96
48 2.27 905 1140 1220 8.28
52 2.48 1060 1330 1440 9.72
56 2.66 1230 1550 1670 11.3
60 2.86 1410 1780 1910 12.9
67 3.16 1760 2220 2380 16.1
71 3.35 1980 2490 2680 18.1
75 3.55 2210 2780 2990 20.2
80 3.75 2520 3160 3400 23.0
85 4.05 2840 3570 3840 26.0
90 4.28 3180 4000 4300 29.1
95 4.53 3550 4450 4790 324
100 4.73 3930 4940 5310 35.9

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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@Parallel Lay Rope (Super-Rope)

After the end of the war, the industries of Japan
rapidly became mechanized and more efficient, in
all fields, and ropes with an even higher perfor-
mance than the conventional lay ropes came into
demand.

In order to meet this demand, this company
started full-scale production of the Super-Rope (the
product name for the parallel lay rope of this
company) from around 1953. The demand for this
rope was greater than expected and Super-Rope
was established as the ideal rope for high perfor-
mance and high efficiency machines and, ever
since, its reputation has grown.

At first, of the basic types of Super-Rope, such as
the Seale type, Warrington type and Filler type, the
Filler type was mainly used.

However, later, as the range of uses widened the
semi-Seale type which is a combination between
the cross lay and the parallel lay was developed.

And, to meet the demand for even higher perfor-
mance, the Seale filler type and the Warrington
Seale type which are combinations of the basic
types were developed.

In particular, the balance of each wire diameter
composing the strand for the Warrington Seale
type is good and, as it is rich in flexibility and
fatigue resistance nature, it is being widely used at
present.
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M Characteristics

(a)For the conventional cross lay rope, the pitch
differed as the wires of each strand were either
outer lay or inner lay. Therefore, the wires of each
layer were in point contact and in cross lay while,
for the Super-Rope, the outer lay and the inner lay
have the same pitch and so the wires of each lay
are in linear contact.

(See Fig. 1)

(b)As can be seen in the cross sectional drawing,
in Fig. 1(2), as the outer layer wire fits in between
the inner lay wires, the strands are tightly bound
and the rope is not deformed easily.

Fig. 1@Comparison of the cross lay rope and the
Super Rope

(1) 6%19 Strands Point Contact Lay (Point-Contact)

Pitch of inner lay
Wire of inner lay

(Two processes)

Pitch of outer lay

(2) 6XFi(25) Strands Contact Lay (Line Contact)

Wire of outer lay
Wire of inner lay
g

(One process-lay) Pitch of inner lay, outer lay

(c)As mentioned above, as the wires are in linear
contact with each other, fatigue and breakage of
the wire due to inner wear and secondary bends,
are low and as the pitches are closer together,
compared to the cross lay rope, it will display its
merits at the condition where there is much
bending fatigue. (See Fig. 2)
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Fig. 2@Results of the fatigue tests by
rope construction
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Number of cycles
Test conditions: S bending
Rope diameter: 16mm
Sheve diameter: 315mm (D/d=20)
Tension: 19.6kN

(d)As the strand is bound firmly, it does not loose
its shape easily even when it receives a strong
pressure and the stress is distributed evenly.
(e)The cross section is larger than the cross lay
rope and so has a high breaking force.
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Il Selection Standard

There many kinds of ropes and the kinds of
machines to which they are attached are almost
infinite and so, including the Super-Rope, the best
kind of rope to attach to a particular o machine, or
equipment, cannot be decided easily. But, compar-
ed to the cross lay rope which was used up to now
as a rigging, the standard for selecting the Super-
Rope is generally as shown in the table below.

Conventional cross | Representative Super Ropes
lay rope compared to the cross lay ropes
6X7 6 xFi(17) 6%x8(19)
6 xFi(21) 6XFi(25)
6x19 6 X WS(26)
6x24 6XFi(29) 6xWS(31)
6 xFi(29) 6xWS(36)
6x37 6 X WS(41)

This is only a typical example. The required
Super Rope should be selected according to the
use.

A rope with a rope core (IWRC) should be
selected if the rope is to be used in a very hot
environment, if it is wound randomly on a small
diameter drum, or if the rope is subject to strong
sidewise pressure, or when a non-stretching rope
is required.

This company is also making the Long Super-
Rope which has a smaller torque nature than
general ropes for cranes with a comparatively large
lifting range.



Il Main Types and Uses

Construction symbol

Main uses

6x5(19) Ropeways, inclined shaft winches, fisheries industry use
IWRC 6 X S(19) Fencing use, bulldozer use
6 X Fi(25) Ropeways, inclined shaft winches, general crane use, forestry industry use
IWRC 6 x Fi(25) Fencing use, heavy machinery use
6 X Fi(29) Ropeways, general crane use
IWRC 6 X Fi(29) General crane use, heavy equipment use
6 X WS(26) General crane use, fisheries industry trawler use (trawl warp)
IWRC 6 X WS(26) General crane use, bulldozer use
6 X WS(31) General crane use, fisheries industry trawler use (trawl rope)
IWRC 6 X WS(31) General crane use, heavy equipment use, bulldozer use
6 X WS(36) Ropeway stay rope use, general crane use
IWRC 6 X WS(36) General crane use, ship use
6 X WS(41) General crane use
IWRC 6 X WS(41) General crane use
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6 xS (19) (JIS)
Construction 6 XS (1+9+9)

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area = Drd|rTary lay - Lang’s lay = Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade A Grade B Grade T kg/m
kN kN kN
6 0.50 156.1 19.6 20.9 22.0 0.139
6.3 0.52 16.6 21.6 23.0 24.2 0.153
8 0.65 26.8 34.9 37.2 39.1 0.247
9 0.74 33.9 441 47.0 49.5 0.312
10 0.82 41.9 54.5 58.1 61.1 0.386
11.2 0.92 52.6 68.3 72.8 76.6 0.484
12 0.99 60.4 78.4 83.6 88.0 0.556
12.5 1.03 65.5 85.1 90.7 95.4 0.603
14 1.15 82.1 107 114 120 0.756
16 1.32 107 139 149 156 0.988
18 1.47 136 176 188 198 1.25
20 1.63 168 218 232 244 1.54
22.4 1.83 210 273 291 306 1.94
25 2.06 262 340 363 382 2.41
28 2.30 329 427 455 479 3.02
30 2.44 377 490 523 550 3.47
31.5 2.58 416 540 576 606 3.83
335 2.74 470 611 652 685 4.33
35.5 2.90 528 686 732 770 4.86
37.5 3.07 589 766 816 859 5.43
40 3.25 671 871 929 977 6.17
(Remarks) 1. Dash (— ) marks represent those that can be made on request.

2. The figures shown in bold in this chart denote JIS values.
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IWRC 6 xS (19) (JIS)
Construction 7X7+6%XS(1+9+9)

Breaking force
Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
8 0.65 31.6 42.4 44.5 0.275
9 0.74 40.0 53.6 56.3 0.348
10 0.82 49.4 66.2 69.5 0.430
11.2 0.92 61.9 83.0 87.2 0.539
12.5 1.03 771 103 109 0.672
14 1.15 96.7 130 136 0.843
16 1.32 126 169 178 1.10
18 1.47 160 214 225 1.39
20 1.63 197 265 278 1.72
22.4 1.83 248 332 349 2.16
25 2.06 309 414 435 2.69
28 2.30 387 519 545 3.37
30 2.44 444 596 626 3.87
315 2.58 490 657 690 4.27
335 2.74 554 743 780 4.83
35.5 2.90 622 834 876 5.42
37.5 3.07 694 931 978 6.05
40 3.25 790 1060 1110 6.88
(Remarks) 1. Dash (— ) marks represent those that can be made on request.

2. The figures shown in bold in this chart denote JIS values.
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6 < Fi (25) (JIS)
Construction 6 X Fi[1+6 +(6) +12]

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area = Drd|rTary lay - Lang’s lay = Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade A Grade B Grade T kg/m
kN kN kN

6 0.39 156.1 19.6 20.9 22.0 0.139
6.3 0.41 16.6 21.6 23.0 24.2 0.153
8 0.52 26.8 34.9 37.2 39.1 0.247
9 0.59 33.9 441 47.0 49.5 0.312
10 0.65 41.9 54.5 58.1 61.1 0.386
11.2 0.73 52.6 68.3 72.8 76.6 0.484
12 0.79 60.4 78.4 83.6 88.0 0.556
12,5 0.82 65.5 85.1 90.7 95.4 0.603
14 0.92 82.1 107 114 120 0.756
16 1.05 107 139 149 156 0.988
18 1.17 136 176 188 198 1.25
20 1.30 168 218 232 244 1.54
22.4 1.45 210 273 291 306 1.94
25 1.63 262 340 363 382 2.41
28 1.83 329 427 455 479 3.02
30 1.94 377 490 523 550 3.47
31.5 2.06 416 540 576 606 3.83
33.5 2.17 470 611 652 685 4.33
35.5 2.30 528 686 732 770 4.86
37.5 2.44 589 766 816 859 5.43
40 2.58 671 871 929 977 6.17

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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IWRC 6 X Fi (25) (JIS)
Construction 7X7+6 X Fi[1+6+(6)+12]

Breaking force

Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

8 0.562 31.6 42.4 44.5 0.275
9 0.59 40.0 53.6 56.3 0.348
10 0.65 49.4 66.2 69.5 0.430
11.2 0.73 61.9 83.0 87.2 0.539
12.5 0.82 771 103 109 0.672
14 0.92 96.7 130 136 0.843
16 1.05 126 169 178 1.10
18 1.17 160 214 225 1.39
20 1.30 197 265 278 1.72
22.4 1.45 248 332} 349 2.16
25 1.63 309 414 435 2.69
28 1.83 387 519 545 3.37
30 1.94 444 596 626 3.87
315 2.06 490 657 690 4.27
335 217 554 743 780 4.83
35.5 2.30 622 834 876 5.42
37.5 2.44 694 931 978 6.05
40 2.58 790 1060 1110 6.88

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 < Fi (29) (JIS)
Construction 6 X Fi[1+7+(7)+14]

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

8 0.46 27.2 37.9 39.9 0.253

9 0.52 34.5 48.0 50.4 0.321
10 0.57 42.6 59.2 62.3 0.396
11.2 0.64 53.4 74.3 78.1 0.496
12.5 0.72 66.5 92.5 97.3 0.618
14 0.81 83.4 116 122 0.776
16 0.92 109 152 159 1.01
18 1.03 138 192 202 1.28
20 1.14 170 237 249 1.58
22.4 1.28 213 297 312 1.99
25 1.43 266 370 389 2.47
28 1.60 334 464 488 3.10
30 1.70 383 533 560 3.56
31.5 1.80 422 588 618 3.93
33.5 1.91 478 665 699 4.44
35.5 2.03 536 746 785 4.99
37.5 2.14 598 833 876 5.57
40 2.27 681 948 996 6.33
42.5 2.40 769 1070 1120 7.15
45 2.58 862 1200 1260 8.01
47.5 2.70 960 1340 1400 8.93
50 2.86 1060 1480 1560 9.90
53 3.03 1200 1660 1750 1.1
56 3.20 1330 1860 1950 12.4
60 3.45 1530 2130 2240 14.2

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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IWRC 6 X Fi (29) (JIS)
Construction 7X7+6XFi[1+7+(7)+14]

Breaking force
Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

8 0.46 32.0 43.3 455 0.282

9 0.52 40.5 54.8 57.6 0.356
10 0.57 50.0 67.7 711 0.440
11.2 0.64 62.7 84.9 89.2 0.552
12.5 0.72 781 106 111 0.688
14 0.81 98.0 133 139 0.863
16 0.92 128 173 182 1.13
18 1.03 162 219 230 1.43
20 1.14 200 271 284 1.76
22.4 1.28 251 340 357 2.21
25 1.43 312 423 444 2.75
28 1.60 392 531 558 3.45
30 1.70 450 609 640 3.96
315 1.80 496 672 706 4.37
335 1.91 561 760 798 4.94
35.5 2.03 630 853 896 5.565
37.5 2.14 703 952 1000 6.19
40 2.27 800 1080 1140 7.04
42.5 2.40 903 1220 1280 7.95
45 2.58 1010 1370 1440 8.91
47.5 2.70 1130 1530 1600 9.93
50 2.86 1250 1690 1780 11.0
53 3.03 1400 1900 2000 12.4
56 3.20 1570 2120 2230 13.8
60 3.45 1800 2440 2560 15.8

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 < WS (26) (JIS)
Construction 6 X WS [1+5+(5+5)+10]

Breaking force

Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright + Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

8 0.60 26.8 37.2 39.1 0.247
9 0.68 33.9 47.0 49.5 0.312
10 0.75 41.9 58.1 61.1 0.386
11.2 0.84 52.6 72.8 76.6 0.484
12 0.90 60.4 83.6 88.0 0.556
12.5 0.95 65.5 90.7 95.4 0.603
14 1.06 82.1 114 120 0.756
16 1.20 107 149 156 0.988
18 1.35 136 188 198 1.25
20 1.50 168 232 244 1.54
224 1.68 210 291 306 1.94
25 1.88 262 363 382 2.41
28 2.1 329 455 479 3.02
30 2.24 377 523 550 3.47
315 2.37 416 576 606 3.83
335 2.51 470 652 685 4.33
35.5 2.66 528 732 770 4.86
37.5 2.82 589 816 859 5.43
40 3.00 671 929 977 6.17

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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IWRC 6 % WS (26) (JIS)

Construction 7X7+6XWS[1+5+(5+5)+10]

Breaking force

Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

8 0.60 31.6 42.4 44.5 0.275
9 0.68 40.0 53.6 56.3 0.348
10 0.75 49.4 66.2 69.5 0.430
11.2 0.84 61.9 83.0 87.2 0.539
12.5 0.95 771 103 109 0.672
14 1.06 96.7 130 136 0.843
16 1.20 126 169 178 1.10
18 1.35 160 214 225 1.39
20 1.50 197 265 278 1.72
22.4 1.68 248 332 349 2.16
25 1.88 309 414 435 2.69
28 2.11 387 519 545 3.37
30 2.24 444 596 626 3.87
315 2.37 490 657 690 4.27
335 2.51 554 743 780 4.83
35.5 2.66 622 834 876 5.42
37.5 2.82 694 931 978 6.05
40 3.00 790 1060 1110 6.88

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 <X WS (31) (JIS)
Construction 6 X WS [1+6+ (6 +6) +12]

Breaking force

Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
16 1.05 111 152 159 1.01
18 1.17 140 192 202 1.28
20 1.30 173 237 249 1.58
224 1.45 217 297 312 1.99
25 1.63 270 370 389 2.47
28 1.83 339 464 488 3.10
30 1.94 389 533 560 3.56
31.5 2.06 428 588 618 3.93
335 217 485 665 699 4.44
35.5 2.30 544 746 785 4.99
375 2.44 607 833 876 5.57
40 2.58 691 948 996 6.33
42.5 2.74 780 1070 1120 7.15
45 2.95 874 1200 1260 8.01
47.5 3.07 974 1340 1400 8.93
50 3.25 1080 1480 1560 9.90
53 3.45 1210 1660 1750 111
56 3.65 1350 1860 1950 12.4
60 3.93 1550 2130 2240 14.2

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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IWRC 6 < WS (31) (JIS)
Construction 7X7+6XWS[1+6+(6+6)+12]

Breaking force

Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright + Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

16 1.05 130 173 182 1.13
18 1.17 164 219 230 1.43
20 1.30 202 271 284 1.76
224 1.45 254 340 357 2.21

25 1.63 316 423 444 2.75
28 1.83 397 531 558 3.45
30 1.94 456 609 640 3.96
315 2.06 502 672 706 4.37
335 217 568 760 798 4.94
35.5 2.30 638 853 896 5.55
37.5 2.44 712 952 1000 6.19
40 2.58 810 1080 1140 7.04
425 2.74 914 1220 1280 7.95
45 2.95 1030 1370 1440 8.91
47.5 3.07 1140 1530 1600 9.93
50 3.25 1270 1690 1780 11.0

53 3.45 1420 1900 2000 12.4

56 3.65 1590 2120 2230 13.8

60 3.93 1820 2440 2560 15.8

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 < WS (36) (JIS)
Construction 6 XWS[1+7+(7+7)+14]

Breaking force

Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
16 0.92 111 152 159 1.01
18 1.03 140 192 202 1.28
20 1.14 173 237 249 1.58
224 1.28 217 297 312 1.99
25 1.43 270 370 389 2.47
28 1.60 339 464 488 3.10
30 1.70 389 533 560 3.56
31.5 1.80 428 588 618 3.93
335 1.91 485 665 699 4.44
35.5 2.03 544 746 785 4.99
375 2.14 607 833 876 5.57
40 2.27 691 948 996 6.33
42.5 2.40 780 1070 1120 7.15
45 2.58 874 1200 1260 8.01
47.5 2.70 974 1340 1400 8.93
50 2.86 1080 1480 1560 9.90
53 3.03 1210 1660 1750 111
56 3.20 1350 1860 1950 12.4
60 3.45 1550 2130 2240 14.2

(Remarks) 1. The figures shown in bold in this chart denote JIS values.

37



IWRC 6 < WS (36) (JIS)
Construction 7X7+6xXWS[1+7+(7+7)+14]

Breaking force

Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

16 0.92 130 173 182 1.13
18 1.03 164 219 230 1.43
20 1.14 202 271 284 1.76
224 1.28 254 340 357 2.21

25 1.43 316 423 444 2.75

28 1.60 397 531 558 3.45
30 1.70 456 609 640 3.96
315 1.80 502 672 706 4.37
335 1.91 568 760 798 4.94
35.5 2.03 638 853 896 5.65
37.5 2.14 712 952 1000 6.19
40 2.27 810 1080 1140 7.04
425 2.40 914 1220 1280 7.95
45 2.58 1030 1370 1440 8.91
47.5 2.70 1140 1530 1600 9.93
50 2.86 1270 1690 1780 11.0

53 3.03 1420 1900 2000 12.4

56 3.20 1590 2120 2230 13.8

60 3.45 1820 2440 2560 15.8

(Remarks) 1. The figures shown in bold in this chart denote JIS values.
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6 < WS (41) (JIS)
Construction 6 X WS [1+8+ (8 + 8) + 16]

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
30 1.52 389 533 560 3.56
31.5 1.60 428 588 618 3.93
33.5 1.70 485 665 699 4.44
35.5 1.80 544 746 785 4.99
37.5 1.91 607 833 876 5.57
40 2.03 691 948 996 6.33
42.5 2.14 780 1070 1120 7.15
45 2.30 874 1200 1260 8.01
47.5 2.40 974 1340 1400 8.93
50 2.55 1080 1480 1560 9.90
53 2.70 1210 1660 1750 11.1
56 2.86 1350 1860 1950 12.4
60 3.07 1550 2130 2240 14.2
63 3.20 1710 2350 — 15.7
67 3.40 1940 2660 — 17.8
71 3.60 2180 2990 — 20.0
75 3.80 2430 3330 — 22.3
80 4.05 2760 3790 — 25.3
85 4.34 3120 4280 — 28.6
90 4.60 3500 4800 — 32.1
95 4.87 3900 5350 — 35.7
(Remarks) 1. Dash (— ) marks represent those that can be made on request.

2. The figures shown in bold in this chart denote JIS values.
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IWRC 6 X WS (41) (JIS)
Construction 7X7+6XxWS[1+8+(8+8)+16]

Breaking force
Rope Outer Sectional : . B (Reference)
diameter wire area = = Ordinary lay - Lang’s lay = Rough calculation
diameter Bright + Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

30 1.62 456 609 640 3.96
315 1.60 502 672 706 4.37
33.5 1.70 568 760 798 4.94
35.5 1.80 638 853 896 5.55
37.5 1.91 712 952 1000 6.19
40 2.03 810 1080 1140 7.04
42.5 2.14 914 1220 1280 7.95
45 2.30 1030 1370 1440 8.91
47.5 2.40 1140 1530 1600 9.93
50 2.55 1270 1690 1780 11.0

53 2.70 1420 1900 2000 12.4

56 2.86 1590 2120 2230 13.8

60 3.07 1820 2440 2560 15.8

63 3.20 2010 2690 — 17.5

67 3.40 2270 3040 — 19.8

71 3.60 2550 3410 — 222

75 3.80 2850 3810 — 24.8

80 4.05 3240 4330 — 28.2

85 4.34 3660 4890 — 31.8

90 4.60 4100 5480 — 35.6

95 4.87 4570 6110 — 39.7

(Remarks) 1. Dash (— ) marks represent those that can be made on request.

2. The figures shown in bold in this chart denote JIS values.
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(®Super-Coat Rope

The wire-ropes include the rope with fibre core
and the rope with rope core. In case requiring a
high breaking force the ropes with rope core are
used, whereas the internal wearing and the
internal corrosion take place as to their defect, that
results the short life comparing with the ropes
with fibre core.

“Super-Coat Rope” employs, in stead of the rope
cores in the conventional ropes, the core rope
coated with a resin. This coating avoides the side
strands and the rope core from the direct contact,
so as to prevent from the internal wearing and to
reduce the breakage to be occured at the wires,
therefore the life of the whole rope is extended.

Fig. 3@Super-Coat Rope appearance

4

M Anti-Fatigue Characteristic

Super-Coat Rope is proven by the fatigue tests
the following superior features.
(a)Comparing with conventional ropes, the
repeated times in the 10% breakage in a layer have
20% longer, and the life until standard discard is
extended.
(b)The ratio of the outside wire breakage shows
bigger, and moreover the IWRC wire breakages
are remarkably lower, that gives easier visual
inspection from outside of the wire-rope.

Fig. 4@Result of the fatigue tests

Super-Coat Rope IWRC + Resin +6 X WS (36)
Conventional Rope IWRC 6 X WS (36)

20 Il g

“5 10 15
Repeated number (times)

Broken wires in one layer (number)

20 %108




IWRC 6x WS (31)
Construction 7 X7+ Resin+6 xWS[1+6+(6+6)+12]

Rope Outer Sectional Breaking force (Reference)
diameter wire area Bright - Galvanized Rough calculation
diameter Grade B BT Unit mass

mm mm mm? kN kN kg/m
16 1.05 130 173 182 1.13
18 1.17 164 219 230 1.43
20 1.30 202 271 284 1.76
22.4 1.45 254 340 357 2.21

25 1.63 316 423 444 2.75
28 1.83 397 531 558 3.45
30 1.94 456 609 640 3.96
31.5 2.06 502 672 706 4.37
33.5 2.17 568 760 798 4.94
35.5 2.30 638 853 896 5.55
37.5 2.44 712 952 1000 6.19
40 2.568 810 1080 1140 7.04
42.5 2.74 914 1220 1280 7.95
45 2.95 1030 1370 1440 8.91
47.5 3.07 1140 1530 1600 9.93
50 3.25 1270 1690 1780 11.0

53 3.45 1420 1900 2000 124

56 3.65 1590 2120 2230 13.8

60 3.93 1820 2440 2560 15.8

42



Wire Rope Standard

IWRC 6 < WS (36)
Construction 7 X7+ Resin+6xWS[1+7+(7+7)+14]

Rope Outer Sectional Breaking force (Reference)
diameter 'wire area Bright * Galvanized Rough palculation
diameter Grade B Grade T Unit mass

mm mm mm?2 KN KN kg/m
20 1.14 202 271 284 1.76
22.4 1.28 254 340 357 2.21

25 1.43 316 423 444 2.75
28 1.60 397 531 558 3.45
30 1.70 456 609 640 3.96
31.6 1.80 502 672 706 4.37
335 1.91 568 760 798 4.94
35.5 2.03 638 853 896 5.55
37.5 2.14 712 952 1000 6.19
40 2.27 810 1080 1140 7.04
425 2.40 914 1220 1280 7.95
45 2.58 1030 1370 1440 8.91
47.5 2.70 1140 1530 1600 9.93

50 2.86 1270 1690 1780 11.0

53 3.03 1420 1900 2000 124

56 3.20 1590 2120 2230 13.8

60 3.45 1820 2440 2560 15.8
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@ Wire Rope with Profile Wires

(Tough-Rope, Tough-Super-Rope)

Tough-Rope and Tough-Super-Rope, among
others, of this company are product names of
special shape wire strands.

Recently, great advancements are being made in
all kinds of industrial equipment and, together with
this, the kinds of ropes used are changing from the
cross lay rope to the super ropes (parallel lay
ropes).

The use of the super rope is widenening, testify-
ing to its superiority.

However, the demand for “even higher perfor-
mance and higher quality ropes” seems to know no
end. In order to meet this demand, this company
is carrying out research and development on
improved types of super ropes.

As a result, this company has succeeded in
developing a special shape wire strand rope which,
at present, is displaying its merits in various kinds
of uses.

As special processing die-forming is carried out
on the strands for this rope and the hitherto
method where the wires are in linear contact with
each other has been changed to one where the
wires are in surface contact, the surface of the
strand is smooth.

44

I Characteristic

(a)High breaking force

Compared to super ropes with the same diameter,
the breaking force is approximately 13 ~ 18%
larger, thus making the rope stronger.

(b) The fatigue resistance nature is good

As the strands are given a special processing the
surface of the strand is smooth and as the lay of
the strands are very fine there is no secondary
bends and the fatigue resistance nature is superior
compared to super topes of the same construction.
(See Fig. 5)

However, for example, in the case of a small
sheave, around D/d, such as tension test use
sheave, the fatigue resistance nature drops and the
difference with the general round wire strand
ropes practically disappears.

Fig. 5@Comparison of results of the fatigue test

O——0B6XP + WS(31) G/O 34mm¢
o --26XWS(31) G/O 34mm¢
20

154

101 .-® .
U bend fatigue test
D/d=17.8

safety factor=6

Number of wire breakage between each pitch (each)

2.0 2.5x10¢

Number of repeat cycle (number)

(c)Superior wear resistance nature

As the surface of the strand is smooth, the wear
due to the ropes coming into contact with each
other, such as rubbing with the drum, with the
sheave, or the roller, is small.



Wire Rope Standard

(d)Shape crumbling is law
As the strands are finely stranded the surface is

smooth. Therefore, the rope winds smoothly

around the drum, and the roller, and there is practi-
cally no crumbling of the shape.

(e)Drum, sheave, roller damage is low
As the surface of the rope is smooth, it winds

smoothly around the drum, the sheave and the

roller and the wear and tear of the rope is kept
down to a minimum.

(Note)

1. The flexibility is somewhat low compared to
general super ropes of the same construction
but this does not hamper its ease of handling.

2. It can be used easily (by attaching and adjusting
the ends) the same as the hitherto super ropes.

Il Main Types and Uses

Construction symbol Main uses

Life use, forestry industry ropeway use, inclined shaft winch use,

Tough-Rope 6xP-7 shaft digging guide rope use, cable crane main rope use

6 x P-Fi(29) Ropeway stay rope use, general crane use

IWRC 6 XP-Fi(29) | General crane use, heavy equipment use

6 X P-WS(31) General crane use, fisheries industry trawler use

Tough-Super-Rope
IWRC 6 xP-WS(31) | General crane use, heavy equipment use

6 X P-WS(36) General crane use, ropeway stay rope use

IWRC 6 XxP-WS(36) | General crane use, ropeway tug rope

(Note) Tough-Rope is the product name of the Tough-Super-Rope used for trawlers of the fisheries industry.
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6xP-7

Construction 6 X P+ (1+6)

Breaking force
Rope Outer Sectional Lang’s lay (Reference)'
diameter wire area - - Rough calculation
diameter Bright - Galvanized Unit mass
mm mm mm2 Grade A Grade B kg/m
kN kN

12 1.33 68.2 103 112 0.592
12.5 1.39 74.0 112 122 0.643
14 1.56 92.8 141 153 0.806
16 1.78 121 184 200 1.05
18 2.00 153 233 253 1.33
20 2.20 189 287 312 1.65
22 2.44 229 347 378 1.99
22.4 2.48 238 360 392 2.06
24 2.66 273 413 450 2.37
25 2.78 296 449 488 2.57
26 2.86 320 485 528 2.78
28 3.12 371 563 612 3.22
30 3.30 426 646 703 3.70
31.6 3.50 470 712 775 4.08
32 3.55 485 735 800 4.21
335 3.70 531 805 876 4.62
34 3.75 547 830 903 4.75
35.5 3.93 597 904 984 5.18
36 4.00 614 930 1010 5.33
37.5 4.16 666 1010 1100 5.78
38 4.22 684 1040 1130 5.94
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6xP-WS (31)
Construction 6 X P-WS[1+6+(6+6)+12]

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
10 0.65 46.5 69.7 75.5 0.424
12 0.79 66.9 100 109 0.611
14 0.92 91.1 137 148 0.831
16 1.05 119 178 193 1.09
18 1.17 151 226 245 1.37
20 1.30 186 279 302 1.70
22 1.43 225 337 366 2.05
22.4 1.45 233 350 379 213
24 1.56 268 402 435 2.44
25 1.63 290 436 472 2.65
26 1.68 314 471 511 2.87
28 1.83 364 547 592 3.33
30 1.94 418 627 680 3.82
31.5 2.06 461 692 749 4.21
32 2.08 476 714 773 4.34
335 217 522 782 848 4.76
34 2.20 537 806 873 4.90
35.5 2.30 586 879 952 5.35
36 2.34 602 904 979 5.50
37.5 2.44 653 980 1060 5.97
38 2.48 671 1010 1090 6.13
40 2.58 744 1120 1210 6.79
425 2.74 839 1260 1360 7.66
44 2.86 900 1350 1460 8.21
45 2.95 941 1410 1530 8.59
46 3.00 983 1480 1600 8.98
47.5 3.07 1050 1570 1700 9.57
48 3.12 1070 1610 1740 9.77
50 3.25 1160 1740 — 10.6
52 3.40 1260 1890 — 11.5
53 3.45 1310 1960 — 11.9
54 3.50 1360 2030 — 12.4
56 3.65 1460 2190 — 13.3

(Remarks) 1. The diameter of a round rope with the same construction is used as a reference for the upper layer strand.
2. Dash (—) marks represent those which can be made on request.
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IWRC 6% P-WS (31)
Construction 7X7+6XP-WS[1+6+(6+6)+12]

Breaking force
Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
10 0.65 53.56 77.4 83.8 0.465
12 0.79 77.0 11 121 0.669
14 0.92 105 162 164 0.911
16 1.05 137 198 215 1.19
18 1.17 173 251 271 1.51
20 1.30 214 309 335 1.86
22 1.43 259 374 406 2.25
22.4 1.45 268 388 420 2.33
24 1.56 308 446 483 2.68
25 1.63 334 484 524 291
26 1.68 362 523 566 3.14
28 1.83 419 607 657 3.64
30 1.94 482 696 754 4.18
31.6 2.06 531 768 831 4.61
32 2.08 548 792 858 4.76
335 217 600 868 940 5.22
34 2.20 618 894 969 5.37
35.5 2.30 674 975 1060 5.86
36 2.34 693 1000 1090 6.03
37.5 2.44 752 1090 1180 6.54
38 2.48 773 1120 1210 6.71
40 2.58 856 1240 1340 7.44
42.5 2.74 966 1400 1510 8.40
44 2.86 1040 1500 1620 9.00
45 2.95 1080 1570 1700 9.41
46 3.00 1130 1640 1770 9.84
47.5 3.07 1210 1750 1890 10.5
48 3.12 1230 1780 1930 10.7
50 3.25 1340 1930 — 11.6
52 3.40 1450 2090 — 12.6
53 3.45 1500 2170 — 13.1
54 3.50 1560 2260 — 13.6
56 3.65 1680 2430 — 14.6

(Remarks) 1. The diameter of a round rope with the same construction is used as a reference for the upper layer strand.
2. Dash (—) marks represent those which can be made on request.
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6% P-WS (36)
Construction 6 XP-WS[1+7+(7+7)+14]

Breaking force
Rope Outer Sectional : . . (Reference)
diameter wire area - - Ot Y7 © LA Ly - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN

20 1.14 186 279 302 1.70
22 1.26 225 337 366 2.05
22.4 1.28 233 350 379 213
24 1.37 268 402 435 2.44
25 1.43 290 436 472 2.65
26 1.47 314 471 511 2.87
28 1.60 364 547 592 3.33
30 1.70 418 627 680 3.82
31.5 1.80 461 692 749 4.21
32 1.83 476 714 773 4.34
335 1.91 522 782 848 4.76
34 1.94 537 806 873 4.90
35.5 2.03 586 879 952 5.35
36 2.06 602 904 979 5.50
37.5 2.14 653 980 1060 5.97
38 217 671 1010 1090 6.13
40 2.27 744 1120 1210 6.79
42.5 2.40 839 1260 1360 7.66
44 2.51 900 1350 1460 8.21
45 2.58 941 1410 1530 8.59
46 2.62 983 1480 1600 8.98
47.5 2.70 1050 1570 1700 9.57
48 2.74 1070 1610 1740 9.77
50 2.86 1160 1740 1890 10.6
52 3.00 1260 1890 2040 11.5
53 3.03 1310 1960 2120 11.9
54 3.07 1360 2030 2200 12.4
56 3.20 1460 2190 — 13.3
58 3.30 1560 2350 — 14.3
60 3.45 1670 2510 — 16.3

(Remarks) 1. The diameter of a round rope with the same construction is used as a reference for the upper layer strand.
2. Dash (—) marks represent those which can be made on request.
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IWRC 6 < P-WS (36)
Construction 7X7+6XP-WS[1+7+(7+7)+14]

Breaking force
Rope Outer Sectional : . B (Reference)
diameter wire area - - Oty 197 2 BTl ) - Rough calculation
diameter Bright - Galvanized Bright Unit mass
mm mm mm2 Grade B Grade T kg/m
kN kN
20 1.14 214 309 335 1.86
22 1.26 259 374 406 2.25
22.4 1.28 268 388 420 2.33
24 1.37 308 446 483 2.68
25 1.43 334 484 524 291
26 1.47 362 523 566 3.14
28 1.60 419 607 657 3.64
30 1.70 482 696 754 418
31.6 1.80 531 768 831 4.61
32 1.83 548 792 858 4.76
335 1.91 600 868 940 5.22
34 1.94 618 894 969 5.37
35.5 2.03 674 975 1060 5.86
36 2.06 693 1000 1090 6.03
37.5 2.14 752 1090 1180 6.54
38 217 773 1120 1210 6.71
40 2.27 856 1240 1340 7.44
425 2.40 966 1400 1510 8.40
44 2.51 1040 1500 1620 9.00
45 2.58 1080 1570 1700 9.41
46 2.62 1130 1640 1770 9.84
47.5 2.70 1210 1750 1890 10.5
48 2.74 1230 1780 1930 10.7
50 2.86 1340 1930 2090 11.6
52 3.00 1450 2090 2270 12.6
53 3.03 1500 2170 2350 13.1
54 3.07 1560 2260 2440 13.6
56 3.20 1680 2430 — 14.6
58 3.30 1800 2600 — 15.6
60 3.45 1930 2780 — 16.7

(Remarks) 1. The diameter of a round rope with the same construction is used as a reference for th