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Halogen-Free Flame-Retardant Elevator Cable

Katsuyoshi Ishida1

As buildings in cities have become higher and more intelligent, elevators serving as a vertical 
traffic line have become increasingly important. An elevator cable for a skyscraper requires 
the increased number of core wires, reduction of weight and ensuring safety. With increase of 
information to be transmitted, we have encouraged development of super multicore elevator 
cables. Additionally, we have developed a sheath material for lightweight elevator cables with 
lower smoke emission rate during burning. A halogen-free flame-retardant elevator cable 
using this sheathing is about 20 percent lighter than a conventional elevator cable. The smoke 
emission rate of this cable is 60 percent lower than that of a conventional cable.

Fujikura's halogen-free flame-retardant elevator cable that we will report on later has been 
recently adopted for superfast elevators installed in skyscrapers.

1. Introduction
As buildings in metropolitan areas around the world 

have become higher and larger, elevators have come 
to play a much more important role. Along with this, 
elevator cables for the transmission of elevator control 
signals have come to have longer length and more 
cores. This causes an increase in cable weight, there-
by increasing the burden on elevator traction machines 
and wire ropes. For this reason, weight saving is re-
quired for sheathing that constitutes an elevator cable. 
Ensuring safety is also required, in view of building 
fire and other emergencies. As a substitute for the vi-
nyl chloride resin used for the sheath of conventional 
elevator cables, we have developed a sheath material 
made from olefin resin that is superior in terms of low 
specific gravity and lower smoke emission rate. Then, 
we have realized a lightweight, halogen-free, flame-re-
tardant elevator cable using this sheath material.

2. Elevator cables
Elevator cables are used to transfer operation con-

trol signals to elevators. The common switches used 
to move to the desired floor communicate the informa-
tion through the elevator cable. The elevator cable is 
indispensable for the elevator because it is used for 
other purposes, including the control of opening and 
closing elevator doors, air conditioners, security moni-
tors, and card readers. Figure 1 shows an installed el-
evator cable. The elevator cable is installed in a U 
shape from the car to the cable junction box. 

3. Structure of elevator cable
Elevator cables are usually of two types: round type 

and flat type. Our elevator cable (FUJIKURA FLAT) 
has a thin, flat structure. It is more flexible than the 
round-type cable and suitable for use in places where 
space savings are required. Another advantage of this 
flat-type cable is a large U-shaped bending ratio (bend-
ing radius/cable diameter), thus offering an excellent 
bending fatigue life.

Skyscrapers taller than 400 m have recently been 
constructed. Some elevator cables used for elevators 
in these skyscrapers have a hanging length of more 
than 200 m and weigh over 1 ton. These kinds of eleva-
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Fig. 1. The attachment situation of an elevator cable
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tor cables for skyscrapers use wire ropes and other 
reinforcement wires in them to support their own 
weight (Fig. 2 and Fig. 3).

4.  Features of halogen-free flame-retardant ele-
vator cable
Vinyl chloride resin is used for the insulator and the 

sheath of the control line of conventional elevator ca-
bles. The halogen-free flame-retardant elevator cable 
uses ethylene-propylene rubber for its insulator and 
flame-resistant elastic polyolefin for its sheath. This is 
because these materials are lighter in weight and the 
change in their flexibility with temperature is less than 
that of vinyl chloride resin. For this reason, the halo-
gen-free elevator cable is 20 percent lighter than a con-
ventional cable, thereby lowering the burden on eleva-
tors and safety devices. Vinyl chloride resin, which is 
used for the insulator and the sheath of conventional 
elevator cables, hardens at low temperature and there 
have been concerns about the worsening of the eleva-
tor cable dynamic characteristics. This is because 
when conventional elevator cables are used for eleva-
tors in skyscrapers, which move up and down repeat-
edly at high speed, they swing heavily due to failure to 
follow their bending speed. The halogen-free frame-
retardant elevator cable uses a material having a small 
change in hardness with temperature, thereby improv-
ing the dynamic characteristics at low temperature 

(Fig. 4).
The halogen-free flame-retardant elevator cable is 

superior in terms of disaster prevention, because the 
flame-resistant elastic polyolefin is flame-proof (Fig. 5) 
and its smoke emission rate is lower than that of vinyl 
chloride resin (Fig. 6). The properties of the halogen-
free flame-retardant elevator cable are listed in Table 1.

Fig. 2. Super multicore elevator cable
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Fig. 4. Temperature characteristics of elevator cable
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Fig. 3. The cross section of a super multicore elevator cable

Fig. 5. JIS C3005 Fire-resistant test result
(Left:Halogen-free cable, Right:PVC cable)
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6. Conclusion
Because the halogen-free flame-retardant sheath 

material we developed is very flexible and lighter in 
weight than the vinyl chloride resin, it has been mainly 
applied to super multicore elevator cables for sky-
scrapers. The halogen-free elevator cable with lower 
smoke emission rate during burning promises to be-
come much more popular for disaster prevention mea-
sures for buildings. Our halogen-free flame-retardant 
elevator cable technology seems to contribute to im-

proving the safety and security of even more people’s 
living environment by widening the application of this 
technology to medium-rise and low-rise buildings.
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Conventional Development

Article
(Cable size)

FSH-STP-O
(116C ¥ 0.75 mm2 + OPF4C)

NH-FSH-STP-O
(116C ¥ 0.75 mm2 + OPF4C)

Cable Weight 4.61 kg/m 3.70 kg/m

Insulating material PVC Elastic polyolefin

Sheath material PVC FR-Elastic polyolefin

Free bending diameter (-5~40°C) 950~600 (mm) 880~680 (mm)

Static characteristic I
Dynamic characteristic I I

U shape bending characteristic
10 million times

 or more
10 million times

 or more

Flame retardancy
(JIS C3005)

PASS PASS

Smoke emission test
(ASTM E662)

170 102

Table 1. The characteristic of a development article


