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Industrial Engineering and Technology

The Main Factors of Designing the Industrial Fabrics for
Metro Escalator Handrails
Emir Bakuradze
Kakhaberi Bakuradze
lonafiber@gmail.com
Ketevan Goginovi
Akaki Tsereteli State University
Kutaisi, Georgia

The article presents the main factors in the design of technical fabric for replacing steel cables
in the handles of the subway escalator. The cable system occupies the central part in the handle
and is the supporting element of the composite. The results of the work show that the ropes work
almost independently of the load. When installing and repairing the handles, the rope is secured
with a bandage. Increased friction and heat generation occurs when driving on difficult road
sections. Balance layers are often damaged. The special fabric tapes made by us from hybrid yarns

with enhanced physical and mechanical properties meet the design requirements.
Keywords: Escalator, handle, steel cables, technical fabric.

The paper dwells on the main factors of designing the industrial fabrics, which
are substitutes of the steel ropes in metro escalator handrails. In metro escalator
handrails, there are used ten steel ropes with a diameter of 2 mm, which occupy a
central part of the handrail and is a composite — a bearing member of the escalator
handrail. Despite vulcanized interconnection of belting and ropes, the results of
operation have shown, that the ropes work almost independently under the load,
and in comparison with a fabric, they have a high adhesive capacities to rubber.
During installation and repair of handrail, the ropes are interconnected through
the knot. Belting’s layers are often damaged and handrail is out of order.

The goal of this paper is to design and produce belt from technical fabric,
which is a substitute of the system of steel ropes, which envisages: the number of
belts of the carrying system — 2, thickness of belt — 1,5-2 mm, width — 45-50 mm,
resistance to tensile strain — 200 kN.

Taking into account above mentioned factors, we produce the belts from
technical fabric from a roving of basalt of axial-shell structure produced according
to the authorship technology that provides fabrics with high physical-mechanical
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properties, minimum stretching, thermal and friction resistance, low adhesion
capacity with the belting’s layers and good bondability.

By using the PK-100 spinning and twisting machine, we produce an axial-
shell hybrid thread from basalt roving with structures 200.T2, 200.T3 and 200.
T4, the number of twists - 70-100 running meters. The number of warp thread in
the belt — 90, 50 and 25.

In accordance with the design characteristics, the bearing member envisages
an operation of two belts simultaneously whose total load should be 40 000 N,
which is met by a property of the produced belt, and makes up in all 41 400
N. The warp threads in the design of handrail should operate under the load
as an independent rope, for which we produce the belts with the first phase of
construction.

By using the basalt-polyether warp threads with axial-shell structure 200.T2,
200.T3 and 200.T4, the line density warp threads and the cotton weft thread 200.
T2 on the TAB-80 shuttle-less belt knitting machine, in the Textile Training-
Research Laboratory of the Akaki Tsereteli State University, we produced the
steel rope-substitute belts from technical fabric.

The analysis of the results of the experiments shows that the properties of
technical belt satisfy the designing conditions.
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