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Furthermore, if resin spelter materials are used, there is no danger of over-heating the 
pear-shaped socket during casting.

There	is,	however,	a	disadvantage	with	resin	spelter	material:	after	discarding	the	
rope, the resin has to be removed mechanically from the pear, whereas the metallic 
spelter	material	only	needs	to	be	reheated	and	liquefied.

Fig. 80: Corrosion and wire breaks at the pear’s exit

Fig. 81: Corrosion and wire breaks at the pear’s exit
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11. The resin spelter socket

The	resin	spelter	socket	is	a	very	reliable	and	efficient	rope	end	connection.	In	a	pull	
test it achieves the highest breaking loads. Furthermore, its tension-tension endu-
rance is excellent. Compared to metallic spelter sockets it has one great advantage: it 
can	be	fabricated	on-site	without	any	special	equipment.	Additionally,	the	finished	re-
sin end connection is lighter than the metallic one. The resin spelter socket lends itself 
to all applications where reductions in breaking strength brought about by the end 
connections have to be taken into account when selecting the wire rope dimensions. 
The resin spelter socket is also used in applications where the end connections have 
to	be	fitted	on-site.	Resin	has	almost	entirely	replaced	metal	as	a	casting	material	for	
pear-shaped sockets.
The long-term behaviour of resins – service times of ten years or more – have not been 
sufficiently	tested	yet.	This	is	the	reason	why	resin	spelter	sockets	are	not	more	com-
mon as end connections for suspension ropes.

11.1. Breaking load, tension-tension endurance and working temperatures

In a quasi-static pull test, resin spelter sockets transfer the full breaking strength of the 
wire rope used. In a dynamic tension-tension test they achieve the highest number of 
tension-tension cycles of any wire rope end connection. The manufacturer of Wire-
lock™ recommends working temperatures below 115°C.

11.2. Standardisation

Resin spelter sockets are not standardised.

11.3. Operating mechanism

At its end the wire rope is fanned out like a brush and plugged conically into a wire 
rope socket. With increasing line pull, the resin cone is pulled deeper and deeper into 
the socket, generating increasing clamping forces. The transfer of force from the wire 
rope to the resin cone is achieved by force closure and material closure. The transfer of 
force between the resin cone and the rope socket is achieved purely by force closure.

11.4. Fabrication / Installation

The casting material consists of a resin, usually polyester resin or epoxy resin, a har-
dener	and	filler	material.	The	hardener	is	needed	to	cross-link	the	resin.	During	the	
cross-link	reaction,	the	filler	material	absorbs	part	of	the	heat	of	reaction	and	prevents	
the resin cone from becoming over-heated and subsequently forming cracks. 

It also reduces the shrinkage of the spelter cone when it cools down, and it reduces 
the cost of the spelter material. 
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The brand Wirelock™, based on a polyester, has proved very successful.
Selecting the rope socket, preparing and degreasing the wire rope brush, as well as 

hanging up the socket, are carried out in the same way as that described for metallic 
spelter sockets in section 10.4.3. Cleaning the wire rope brush in an ultrasonic bath is 
recommended.

Before casting, the required amounts of resin and hardener must be assembled 
and their expiry date checked. Some components only have a shelf-life of about nine 
months,	and	using	them	after	their	expiry	date	can	prove	highly	dangerous.	For	 in-
stance, the spelter might only harden at its surface and could fail later when subjected 
to a high load.

The required amount of resin is added to the respective amount of hardener and 
stirred	for	the	prescribed	time,	typically	about	two	to	five	minutes.	Then	the	casting	
process can begin. 

The spelter material must be poured into the socket slowly and steadily. Casting 
should be interrupted several times in order to allow any trapped air bubbles to es-
cape. Depending on the design of the stopper beneath the rope socket, the penetra-
tion of small quantities of resin into the valleys between the outer strands of the wire 
rope usually indicates that the spelter material has actually reached the base of the 
socket.

Finally, identifying marks are stamped into the surface of the spelter material using 
steel stamping tools. In special cases a metal tag bearing the required information can 
be enclosed in the spelter material.

After	about	 thirty	minutes,	 the	 resin	will	have	hardened	and	solidified.	Now	the	
serving should be removed from the point where the rope leaves the socket. This area 
must then be carefully relubricated. 

This can be done by painting on or immersing the rope into an anti-rusting agent or 
relubricant.	After	approximately	one	and	a	half	hours,	resin	spelter	sockets	are	usually	
ready to be loaded.

11.4.1. Resin spelter sockets with pear-shaped sockets

When	using	metallic	spelter	materials	in	pear-shaped	sockets,	often	the	spelter	ma-
terial	flakes	off	at	 the	point	where	the	rope	 leaves	the	pear	 (see	section	10.7).	With	
increasing service time this leads to wire breaks and corrosion in this area. Due to the 
higher elasticity of resin, this phenomenon does not occur with resin spelter sockets. 
In addition, there is no danger of over-heating the austenitic manganese steel pear-
shaped sockets, which would lead to a reduction in their tensile strength. For these 
reasons, resin has almost entirely replaced metal as a casting material for wire pear-
shaped sockets.
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11.4.2. Reusing the rope socket

When a rope socket comes to be cast again, it is a disadvantage of resin that it can only 
be removed at great expense. Whereas metallic spelter can be reheated until the metal 
flows	out	of	the	socket,	it	is	not	possible	to	plastify	the	hardened	resin	by	means	of	
heat. Therefore, the spelter cone must be removed mechanically. Some users of resin 
spelter sockets have built hydraulic devices which enable them to push the resin cone 
out of its socket (Fig. 82).

11.5. Inspection

See section 10.5

11.6. Special designs

See section 10.6

Fig. 82: Resin spelter socket pushed out of its socket mechanically
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12. Let’s talk about prices

Obviously price is an important factor when selecting a rope end connection. For ex-
ample, an aluminium clamp is good value for small nominal rope diameters, a splice 
or metallic socket can be many times as expensive. However, with increasing nominal 
rope	diameter,	the	price	differences	decrease,	and	above	a	certain	nominal	rope	dia-
meter, the metallic spelter socket can even prove to be the cheapest solution.

The statements made in the following should be understood essentially qualita-
tively.	Since	these	prices	may	change	over	time,	in	different	countries	with	different	
discounts available and with the end connections selected or wire ropes used, the 
conclusions drawn are shown as a general guide only.

12.1. The price of end connections for running ropes 

The	continuous	curve	in	Fig.	83	illustrates	the	price	ratio	of	an	aluminium	clamp	fitted	
with	a	thimble	according	to	EN	13411-1	and	of	a	metallic	spelter	socket,	as	a	function	
of the nominal rope diameter. As shown, a spelter socket for a 12mm nominal diame-
ter	rope	is	four	times	as	expensive	as	a	clamp.	Although	the	proportional	difference	
decreases with increasing nominal rope diameter, for a 44mm rope a spelter socket is 
still twice as expensive as a clamp. This is one of the reasons why, especially for series 
cranes, the aluminium clamp is preferred to the metallic spelter socket.

Fig. 83: Price ratio of aluminium clamp against spelter socket with and without regard to 
increase in rope diameter.
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12.2. The price of end connections for suspension ropes

As we have seen from the above, when selecting the end connection for a running 
rope,	no	distinction	is	made	with	respect	to	the	breaking	strength	of	the	different	ty-
pes of end connections available. When selecting the end connection for a static rope, 
however, the loss of breaking strength caused by the end connection must be taken 
into account by increasing the rope diameter.

According	to	DIN	15	018,	metallic	spelter	sockets	or	bollards	will	provide	100%	of	
breaking strength. In the case of aluminium clamps, the breaking strength of the rope 
must	be	reduced	to	90%,	with	wedge	sockets	and	splices	that	figure	is	reduced	to	only	
80%.

If the designer uses aluminium clamps, wedge sockets or splices as end connec-
tions, the rope diameter must be increased to compensate for the loss of breaking 
load caused by the end connection. With increasing rope diameter, the size, weight 
and price of the end connection will also increase.

The dotted curve in Fig. 83 shows the price ratio of aluminium clamps against me-
tallic spelter sockets, taking into account the increase in size and price of aluminium 
clamps.	The	difference	in	price	is	no	longer	that	great.

Yet, throughout the entire range of diameters shown, the aluminium clamp is still 
the cheaper end connection. However, when using aluminium clamps, wedge sockets 
and splices, the rope diameter must be increased, resulting in a higher rope price. This 
means that above a certain length of the suspension rope, the higher wire rope price 
will negate the price advantage of the end connection.

Fig. 84 shows the price ratio of suspension ropes with aluminium clamps and me-
tallic spelter sockets as a function of the rope length. For instance, a suspension rope 
with	a	nominal	rope	diameter	of	12mm	and	a	 length	of	five	metres,	fitted	with	two	
aluminium	clamps,	will	cost	only	40%	of	a	similar	rope	fitted	with	two	metallic	spelter	
sockets. When 78 metres long, however, the two suspension ropes cost the same. Abo-
ve 78 metres, the suspension ropes with metallic spelter sockets are cheaper. 

With increasing nominal rope diameters, the price equilibrium will be reached with 
shorter and shorter rope lengths. For a 48mm rope, the execution with two aluminium 
clamps is cheaper, but only up to a length of 19 metres. If the rope length for which the 
suspension	ropes	with	the	different	end	connections	are	of	the	same	price	is	plotted	
against the nominal rope diameter, the relationship is – interestingly enough – a linear 
one (Fig. 85).
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Fig. 84: Price ratio of aluminium clamps against spelter sockets taking into account  
he increase in nominal rope diameter and in rope price
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rope with metallic spelter sockets is cheaper than one with aluminium clamps
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