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METAL ROPE AND LUBRICANT achieve a suspension rope of a traction sheave elevator , the 
service life of which suspension rope is longer than before . 

CROSS REFERENCE TO RELATED Yet another aim is to achieve a suspension rope of a traction 
APPLICATIONS sheave elevator in which the lubricant stays on the rope well 

5 during the operation of the rope . The aim of the invention is 
This is a continuation of PCT / FI2011 / 050456 filed May also to achieve a traction sheave elevator , in which the 

19 , 2011 , which is an international application claiming suspension ropes are lubricated with a lubricating grease 
priority from FI 20105559 filed on May 20 , 2010 , the entire type of lubricant . Additionally the aim of the invention is to 
contents of which are hereby incorporated by reference . achieve the use of a lubricating grease type of lubricant for 

10 lubricating a metal rope , such as the suspension rope of an 
FIELD elevator . 

Some inventive embodiments are also discussed in the 
The objects of the invention are metal ropes , an elevator descriptive section of the present application . The inventive 

provided with a metal rope and the use of a lubricant for content of the application can also be defined differently than 
lubricating a metal rope , and a lubricant as defined in the 15 in the claims presented below . The inventive content may 
preamble of claim 14 . also consist of several separate inventions , especially if the 

invention is considered in the light of expressions or implicit 
DESCRIPTION OF THE RELATED ART sub - tasks or from the point of view of advantages or 

categories of advantages achieved . In this case , some of the 
Ropes laid from metal wires , more particularly the hoist - 20 attributes contained in the claims below may be superfluous 

ing ropes , i . e . suspension ropes , of elevators or other hoist from the point of view of separate inventive concepts . 
ing apparatuses are generally lubricated with some suitable Likewise the different details presented in connection with 
lubricant . Lubrication improves the operation of ropes and each embodiment of the invention can also be applied in 
reduces the wearing of the ropes , in which case the service other embodiments . In addition it can be stated that at least 
life of the ropes lengthens . Lubrication also prevents the 25 some of the subordinate claims can at least in suitable 
rusting of ropes . Ropes are usually lubricated in connection situations be deemed to be inventive in their own right . 
with the manufacture of the ropes , e . g . such that lubricant is One advantage , among others , of the solution according to 
sprayed into the strand to be manufactured when laying the the invention is that the friction between the elevator ropes 
strands of ropes from steel wires . and the rope grooves of the traction sheave is greater than 

According to one prior - art technique , the lubricant used is 30 with conventional oil - lubricated elevator ropes . Another 
paraffin - based . A problem when using paraffin is , however , advantage is that , as a result of the better frictive traction , the 
when the ropes get hot the structure of the oil thins , in which slip control of the elevator ropes on the traction sheave also 
case the oil bound by the paraffin can easily detach from the improves . From the advantages presented above follows the 
rope . Another problem with paraffin - based lubricant is that advantage that the torque of the motor can be utilized more 
the traction sheave - rope contact becomes more slippery at a 35 efficiently , as the ratio of the rope forces on different sides 
higher temperature , due to which it can be difficult to get the of the traction sheave can be made to be greater , which 
friction factor between the traction sheave and the rope to enables an improvement of the ratio of the net useful load 
meet the values required by elevator regulations . If the and the deadweight of the car . A further advantage is that the 
friction factor is too small , the ropes can slip on the traction greater friction allows a smaller diameter of the traction 
sheave , which causes problems and can also be a safety risk . 40 sheave , or correspondingly a smaller contact angle of the 
Other relatively thin lubricants have the same type of elevator ropes and the traction sheave . One advantage is also 
problems as oil mixed with paraffin . that , owing to the better frictive traction , smaller and lighter 
Normally it is desired to make elevators and elevator structures can be used in the elevator , which also results in 

structures as light as possible , in which case the elevator a reduction of costs . An additional advantage is that the 
would be cheaper to manufacture and install . As the elevator 45 elevator rope does not rust or wear easily , so consequently 
car and the counterweight become lighter , however , the the lifetime of the rope is longer compared e . g . to a rope 
friction between the elevator ropes and the traction sheave lubricated with paraffin . Another advantage is that the lubri 
decreases at the same time . The reduction in friction thus cant penetrates inside the rope very well and stays attached 
limits the making of lighter elevators ; a general aim is to to the rope well , and does not detach from it easily or splash 
achieve high friction but , however , such that the ropes do not 50 into other parts of the elevator . 
wear too quickly . An essential aspect of the invention is to lubricate metal 

ropes , in practice steel ropes , which possibly contain non 
SUMMARY metal parts , with a lubricant that comprises at least oil and 

thickener . The thickener in the lubricant comprises at least 
The idea of this invention is to equip an elevator with the 55 10 % of its mass . Depending on the thickener and on the 

type of elevator ropes in which lubricant containing solid additives , thickener content levels of 10 - 20 % already pro 
additives is used as a lubricant instead of oil , paraffin or oil duce a rather dry lubricant . If the thickener comprises at 
mixed with paraffin , resulting from which the friction least approx . one - third , binding of the oil to the lubricant is 
between the elevator ropes and the traction sheave will be rather easy . In practice , the percentage content of thickener 
greater than with elevator ropes that are lubricated according 60 must be kept below 90 % , preferably below 85 % , for sufli 
to prior art . cient lubricating oil to be bound to the lubricant . Thickener 

The aim of this invention is to eliminate the aforemen - suitably constitutes slightly over one - half of the composition 
tioned drawbacks and to achieve a metal rope , e . g . a of the lubricant , most suitably approx . 60 - 75 % . 
suspension rope of a traction sheave elevator , that is lubri - Thickener comprises one or more solid additives of a 
cated with a lubricating grease type of lubricant , the friction 65 softer material than the metal wires of the rope , and is 
factor between which suspension rope and traction sheave is preferably non - organic . Thickener can contain lithium , 
greater than existing solutions . In addition , one aim is to lithium complex , calcium , calcium complex , calcium car 
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bonate , gypsum , talcum , calcite , fluorite or apatite , or some traction sheave 4 . When the elevator car 1 contains less than 
other material suited to the purpose , e . g . a compound one - half of the nominal load , the counterweight is generally 
containing calcium . heavier than the elevator car 1 with load . In this case the rope 

The lubricant of the rope contains oil , e . g . gear oil or force Tctw between the counterweight 2 and the traction 
bearing oil , comprising approx . 15 - 80 % , suitably less than 5 sheave 4 is greater than the rope force TCAR between the 
one - half , preferably approx . 20 - 30 % of the mass of the elevator car 1 and the traction sheave 4 . Correspondingly , 
lubricant ( 8 ) . when the elevator car 1 contains over one - half of the 

The lubricant can also contain binder agents , filler agents nominal load , the counterweight 2 is generally lighter than 
and additives . These account for less than 15 % of the mass . the elevator car 1 with load . In this case the rope force TCTW 
The lubricant contains , in addition to oil and thickener , 10 between the counterweight 2 and the traction sheave 4 is 
binding agent comprising 0 - 10 % of the mass . smaller than the rope force TCAR between the elevator car 1 

The aim is that with the invention the service life of the and the traction sheave 4 . In the situation presented in FIG . 
rope is longer than with ropes lubricated with conventional 1 , the rope force between the elevator car 1 and the traction 
methods . One important aspect of the invention is that the sheave 4 is TCAR > TCTW . As a consequence , the rope tension 
friction factor between the traction sheave and the rope is 15 acting on the elevator ropes 3 that is produced by the rope 
sufficiently large owing to the amount of lubrication being forces Tctw and TCAR in the rope grooves of the traction 
correct and the lubricant having a friction factor higher than sheave 4 is not constant , but instead increases when going 
that of paraffin . Thus the rope does not slip on the traction from the counterweight 2 side to the elevator car 1 side . This 
sheave in the operating conditions of the elevator . A further growing rope tension is diagrammatically presented in the 
advantage is that the lubricant stays tightly on the rope and 20 tension chart 5 drawn in FIG . 1 . As explained earlier , this 
does not detach from it easily , e . g . from the effect of tension difference tries to cause slipping of the elevator 
centrifugal force , even if the rope becomes very warm . In ropes 3 in the rope grooves . It is endeavored to compensate 
this case higher speeds can be used safely . A further advan for the tension difference across the traction sheave 4 with 
tage is that the arrangement is simple and inexpensive to a controlled slip , which can be implemented e . g . owing to 
implement . 25 the larger friction . 
Ropes , more particularly steel ropes , that are lubricated FIG . 2 presents a cross - section of one metal rope , such as 

with a lubricant comprising solid substances , such as grease , a suspension rope 3 of an elevator . The suspension rope 3 of 
a grease compound or paste or corresponding , are also the elevator comprises strands 7 laid together around a core 
within the scope of the inventive concept . The lubricating is 6 , which strands for their part are laid e . g . from metal wires , 
performed preferably onto a wire or strand of the rope before 30 such as from steel wires 9 . The elevator rope 3 has been 
closing the lay structure of the rope . lubricated with lubricant 8 in connection with the manufac 

ture of the rope . Lubricant 8 is between the strands 7 and 
BRIEF DESCRIPTION OF THE DRAWINGS also between the wires 9 of the strands , and the lubricant 8 

is arranged to protect the strands 7 and the wires 9 from 
In the following , the invention will be described in detail 35 rubbing against each other . The lubricant 8 of the elevator 

by the aid of an example of its embodiment with reference rope 3 according to the invention also acts on the friction 
to the attached drawing , wherein factor between the elevator rope 3 and the traction sheave 4 

FIG . 1 presents a diagrammatic and simplified view of of the elevator , increasing the friction compared to elevator 
one traction sheave elevator with its rope tension chart as ropes lubricated with lubricating oil according to prior art . 
viewed from the side of the traction sheave , 40 The lubricant 8 of a suspension rope 3 of an elevator 

FIG . 2 presents a cross - section of one metal rope , such as according to the invention comprises at least some base oil 
a suspension rope of an elevator , lubricated with a lubricant , suited to the purpose , some thickener , i . e . solid additive and 

FIG . 3 presents a graph , compiled on the basis of mea also if necessary some binder agent . The base oil , more 
surement results , of the wearing of elevator ropes lubricated briefly referred to as “ oil ” , is e . g . some suitable synthetic oil 
in a different way , and 45 that contains various additives , such as e . g . wear resistance 

FIG . 4 presents a graph , compiled on the basis of mea - agents and corrosion resistance agents . The task of the oil is , 
surement results , of the ratio of the slip percentage of two among other things , to prevent water from entering the rope 
elevator ropes lubricated in different ways and also of the 3 and to protect the rope from corrosion and wear . Anti 
friction factor between the elevator rope and the rope fretting and possibly also anti - seize types of lubricants are 
groove . 50 applicable to the purpose according to the invention as a 

lubricant of an elevator rope 3 , even though there are 
DETAILED DESCRIPTION restrictions caused by the application . 

Thickener comprises one or more fine - grained solid sub 
FIG . 1 presents a diagrammatic and simplified view of stances , which are e . g . aluminium - based , lithium - based , 

one typical traction sheave elevator , which comprises an 55 barium - based or calcium - based metal soaps . The thickener 
elevator car 1 , a counterweight 2 and , fixed between these , can also be so - called lithium complex or calcium complex , 
elevator roping formed of elevator ropes 3 that are parallel in which case a number of metal soaps are used together as 
to each other . The elevator ropes 3 are guided to pass over a thickener . For example , one or more of the following are 
the traction sheave 4 rotated by the hoisting machine of the used as a thickener in the lubricant 8 according to the 
elevator in rope grooves dimensioned for the elevator ropes 60 invention : lithium , lithium complex , calcium , calcium com 
3 . As it rotates , the traction sheave 4 at the same time moves plex , calcium carbonate , gypsum , talcum , calcite , fluorite or 
the elevator car 1 and the counterweight 2 in the up direction apatite , or some other material suited to the purpose , e . g . 
and down direction , due to friction . some other compound containing calcium . The thickener 
Owing to the difference between the counterweight 2 and can also be a mixture of some of the aforementioned two or 

the elevator car 1 plus the load at any given time in the car , 65 more substances . 
the rope forces Tctw and TCAR exerted on the elevator ropes Thickener is of softer material than the steel of the steel 
3 are of different magnitudes on different sides of the wires 9 , from which the elevator rope 3 is manufactured , 
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which prevents the lubricant 8 wearing off the rope 3 by increases , the rise in the effective friction factor slows down 
abrasion . The thickener is also arranged to function as a dry even faster and does not increase over the approx . 0 . 1 limit 
lubricant of the rope 3 and to bind oil . In this case the here , even if the slip were to grow more . In this case , the 
thickener functions as a material that stores the oil and does situation is that the grip of the elevator rope in the groove of 
not form a solution with the oil . 5 the traction sheave 4 has been lost . 

The binder agent is arranged to keep the other materials Correspondingly , in the case of a steel rope lubricated 
of the lubricant 8 , i . e . the oil , and the thickener together with the lubricant 8 according to the invention , which is 
better . The binder agent is e . g . an organically - based mass , represented by the curve n1 in FIG . 4 , the effective friction 
such as a butyl compound or some other substance suited to factor again rises linearly and relatively sharply in the initial 
the purpose , e . g . a resin - based or wax - based substance . 10 phase of slip . As the slip increases , the effective friction 

The lubricant 8 is manufactured simply by mechanically factor now also continues its increase , essentially linearly to 
mixing its different constituent parts with each other . The a higher value of effective friction factor than with the rope 
mixing ratios of the different constituents of the lubricant 8 represented by the curve pl . With the rope n1 lubricated 
are e . g . approx . 15 - 80 % , preferably approx . 20 - 30 % , oil , with the lubricant 8 according to the invention , as the slip 
e . g . approx . 10 - 85 % , preferably approx . 65 - 75 % , thickener , 15 increases , the effective friction factor reaches a value of 
and e . g . approx . 0 - 10 % , suitably approx . 3 - 6 % , e . g . 5 % , almost 0 . 14 . In this case considerably more grip reserve 
binder agent . The aforementioned percentage figures are remains for the traction sheave 4 in case of unexpected 
percentages by weight . Owing to the large amount of situations , and larger values than 0 . 1 , e . g . values approach 
thickener , the structure of the lubricant 8 is paste - like . With ing 0 . 14 , can be used for the effective friction factor in the 
the help of the binder agent and thickener , the lubricant 8 20 dimensioning . This enables a higher ratio TCAR / Tctwof rope 
stays on the rope well and does not detach easily . forces , in which case it is possible to achieve smaller moving 

The lubricant 8 according to the invention differs from masses , a further consequence of which is smaller accelera 
conventional lubricating grease in that , among other things , tion forces , lower energy consumption and smaller losses . In 
preferably the lubricant comprises a very high proportion of addition , savings can be made in materials . 
thickener and less oil . The thickener can account for e . g . at 25 It is clearly verified by the tests described above that , 
most 85 % , in which case the proportion of base oil remains owing to the high proportion of thickener contained in the 
at 15 % at the highest . Instead of that , with lubricating lubricant 8 , the lifetime of an elevator suspension rope 3 
greases the proportion of base oil in the grease is 80 - 90 % , lubricated with the lubricant 8 is considerably longer than 
in which case the proportion of thickener and other sub - the lifetime of elevator ropes lubricated with prior - art lubri 
stances remains only at 10 - 20 % . 30 cants , and in addition the friction factor between the rope 3 

FIG . 3 presents a graph compiled on the basis of the and the traction sheave 4 is greater than when using con 
measurement results obtained in tests , of the wearing of ventional lubricants , which enables more advantageous 
elevator ropes lubricated in a different way . The curves p1 dimensioning . 
and p2 present ropes lubricated with paraffin according to One characteristic aspect , among others , of the elevator 
prior art , and the curves nl and n2 present ropes lubricated 35 according to the invention is that the elevator is provided 
with the lubricant 8 according to the invention . The wearing with suspension ropes 3 that are lubricated with a lubricant 
of the ropes was tested with test equipment such that the 8 that contains thickener , the load - bearing material of which 
rope was driven back and forth in a groove of a rope sheave ropes is metal , e . g . steel . The thickener in the lubricant of the 
and wearing of the rope was diagnosed from the reduction suspension ropes 3 of the elevator comprises a suitable 
in diameter of the rope . 40 aforesaid percentage of the whole mass of the lubricant 8 . In 

It can be seen from FIG . 3 that the ropes p1 and p2 that addition , the lubricant 8 can contain the aforementioned 
were originally slightly over 4 mm thick and lubricated with binder agents and other additives . 
paraffin - based lubricant have thinned after approx . one mil - The use of the aforementioned lubricant 8 that contains 
lion test cycles to become 3 . 9 millimeters thick in their thickener for lubricating a rope laid from metal wires is 
diameter . After 1 . 5 million test cycles , both the ropes p1 and 45 further characteristic for the solution according to the inven 
p2 seem to have essentially lost their fitness for purpose . On tion . 
the other hand , the ropes nl and n2 that were lubricated with It is obvious to the person skilled in the art that different 
the lubricant 8 according to the invention have not really embodiments of the invention are not only limited to the 
worn at all even during the 5 million test cycles shown in examples described above , but that they may be varied 
FIG . 3 . 50 within the scope of the claims presented below . Thus , for 

FIG . 4 presents a graph , compiled on the basis of the example , the composition of the lubricant and the mixture 
results of measurements made in a laboratory , of the rela ratio of the different constituents can also be different to 
tionship between the friction factor of the rope groove of the what is described above . 
traction sheave 4 and the slip percentage of a steel rope p1 Likewise it is obvious to the person skilled in the art that 
lubricated with a paraffin - based lubricant according to prior - 55 instead of synthetic oil , mineral oils or vegetable oils suited 
art and a steel rope nl lubricated with the lubricant 8 to the purpose can also be used as an oil in the lubricant . 
according to the invention . The case shown here is thus the It is further obvious to the person skilled in the art that the 
empirically obtained effective friction factor between two zinc of the rope wires of a suspension rope , with which the 
objects that slide against each other , and not the specific rope wires are coated against corrosion , can also be a 
friction factor for an individual material . 60 thickener , i . e . a necessary solid additive . 

It can be seen from the graph that in the case of a steel The invention claimed is : 
rope lubricated with a paraffin - based lubricant according to 1 . A rope containing metal as a load - bearing material , the 
prior art , which is represented by the curve p1 in FIG . 4 , the rope comprising : 
effective friction factor rises linearly and relatively sharply at least one strand laid from metal wires ; wherein 
in the initial phase of slip . When the slip is approx . 0 . 3 % , the 65 the rope is lubricated with a lubricant including at least 
increase in the effective friction factor has slowed down , oil and thickener , the thickener being greater than 
being in this phase now approx . 0 . 08 . After this when the slip 65 % of the mass of the lubricant , and 
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Taill . 

the thickener contains at least one of lithium , lithium 8 . The traction sheave elevator according to claim 7 , 
complex , calcium , calcium complex , calcium car - wherein the oil is in an amount of greater than 15 % and less 
bonate , gypsum , talcum , calcite , fluorite or apatite , than 35 % of the mass of the lubricant . 
and a compound containing calcium . 9 . The traction sheave elevator according to claim 8 , 

2 . The rope according to claim 1 , wherein the oil is in an 5 5 wherein the oil is in an amount greater than 20 % and less amount greater than 15 % and less than 35 % of the mass of than 30 % of the mass of the lubricant . the lubricant . 
3 . The rope according to claim 2 , wherein the oil is in an 10 . The traction sheave elevator of claim 7 , wherein the 

amount greater than 20 % and less than 30 % of the mass of thickener is in the amount of greater than 65 % and less than 
the lubricant . or equal to about 85 % of the mass of the lubricant . 

4 . The rope according to claim 1 , wherein the thickener is 10 11 . The traction sheave elevator of claim 10 , wherein the 
in the amount of greater than 65 % and less than about 85 % thickener in the lubricant is in an amount greater than 65 % 

and less than 75 % of the mass of the lubricant . of the mass of the lubricant . 
5 . The rope according to claim 1 , wherein the metal wires 12 . The traction sheave elevator according to claim 7 , 

of the rope are steel wires and the thickener includes one or wherein the lubricant includes , in addition to the oil and the 
more solid additives of a material that is softer than the steel 15 thickener , a binding agent in the amount of greater than 0 
wires of the rope . and less than 10 % of the mass of the lubricant . 

6 . The rope according to claim 1 , wherein the lubricant of 13 . A rope containing metal as a load - bearing material , the 
the rope contains , in addition to the oil and the thickener , a rope comprising : 
binding agent in the amount of greater than 0 and less than 30 at least one strand having metal wires , the rope being 
10 % of the mass of the lubricant . lubricated with a lubricant ; wherein 

7 . A traction sheave elevator , comprising : the lubricant includes at least oil and thickener , the 

at least an elevator car ; and thickener being greater than 65 % of the mass of the 

a plurality of suspension ropes configured to move the lubricant , and 
elevator car , the plurality of suspension ropes passing 25 the thickener contains at least one of lithium , lithium 
over a traction sheave provided with a hoisting complex , calcium , calcium complex , calcium car 
machine , and the plurality of suspension ropes being bonate , gypsum , talcum , calcite , fluorite or apatite , 
lubricated with a lubricant including at least oil and and a compound containing calcium . 
thickener ; wherein 14 . A rope containing metal as a load - bearing material , the 
the thickener is greater than 65 % of the mass of the 20 rope comprising : 

lubricant , and O at least one strand laid from metal wires ; wherein 
the thickener contains at least one of lithium , lithium the rope is lubricated with a lubricant including at least 

oil and thickener , the thickener being greater than complex , calcium , calcium complex , calcium car 
bonate , gypsum , talcum , calcite , fluorite or apatite , 65 % of the mass of the lubricant . 
and a compound containing calcium . * * * * * 


