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TESTING OF COMPOSITE BREAK BLOCKS OF THE TYPE LL

The aim of this paper is to compare the composaédblock LL with traditional cast
iron type P10 used largely for freight wagons. Redjes of friction materials of aforesaid
block types have a significant impact on the brgkif railway vehicles. The result is the
evaluation and comparison of friction characteigstion the basis of braking distances for
various speeds and weight of the wagon.

TESTOWANIA KOMPOZYTOWYCH KLOCKOW TYP LL

Celem niniejszej pracy jest poréwnanie kompozytavidackéw hamulcowych typu LL
z tradycyjnymi klockami zeliwa typu P10 stosowanych gtéwnie do wagonéw towsmch.
Wiasciwasci materiatdw ciernych klockéw magijistotny wptyw na hamowanie pojazdéw
szynowych. Resultatem jest ocena i pordwnanie tegcka na podstawie drogi hamowania
dla réznych pedkasci i mas wagonu.

1. INTRODUCTION

The claims on the overall operational reliability m@ilway vehicles rise with the
increase in the number of kilometres newly recarcséd tracks and with the increasing of
operating speeds at the new and upgraded vehidiesbasic condition for safe operation
of these vehicles is reliable and effective braksygtem. Brake blocks are the most
important part of the braking system, which airtoigreate a braking effect by friction.

Cast iron is the most common friction material bé& tblock brakes used for freight
wagons. It performs with its properties the requieats to operate vehicles only to a
certain speed. Declining value of the blocks faticoefficient advert to an application
inadvisability of the cast iron at higher speedsjces they induce an undesirable
prolongation of the stopping distance and the Bmeeof the brake blocks wear. This
unwelcome fact as well as high level of noise dytime braking evoked an interest in the
development and manufacture of new friction makeri&moother surface of the wheel
tread, better operating properties in braking anget values of noise emissions can be
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achieved by replacing of existing cast iron blodks the composite braking blocks.
Consequently the demands on practice of the testsake test benches or directly driving
tests on the track rise.

The paper present analyze of test results frommtbasurement of the cast iron blocks
and composite brake blocks in real rail operations.

2. DESCRIPTION OF TESTED BLOCKS

Compared block CoFren C952 / 1 is metal-ceramicpmmsite block LL categorie based
on iron with addition of friction modifiers. Propirs of this material are: good stability of
the friction coefficient, low thermal sensitivitynd high resistance against wear of the
material. Braking noise reduction, which cast ildocks create by the increase of friction
values at the end of braking, is also a benefithaf material. Four to fifth times higher
lifetime of composite blocks compared to blockscaft iron is another advantage of
composite blocks. The course of the friction caédfit of CoFren C952 / 1 block during
braking is evident from Fig. 1. The disadvantagetlis material is lower thermal
conductivity resulting in greater thermal stresshaf railway wheel tread [5]. This helps to
the formation of inclusions on the block frictionea and subsequent to the damage of
wheel tread. This disadvantage is suppressed hghermhcontent of metallic powders in
metal-ceramic composite blocks.
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Fig. 1. Friction coefficient course of the braketk CoFren C952 / 1 depending on
the speed after 4 seconds from the braking starttact force 60 kN [3]

Block GG (P10) is made from cast iron containin@%.of phosphorus. This type of
block is cheap and available. It ensures uniformat héissipation during braking. Its
disadvantage is the higher noise level, creatingpafrks during braking and higher brake
blocks wear. This is linked with a higher burdeneofvironment by noise emissions and
solid particles [4]. When braking from higher spgébere is an undesirable extension of
the stopping distance, due to declining courséhefftiction coefficient, as seen in Fig. 2.
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Both friction characteristics of blocks shown irgFL and Fig. 2 were obtained from tests
on the brake test bench KKVMZ Zilina University, [i@@tment of Transport and handling

equipment. Measurements were made in the frambeo$tlving of diploma thesis aimed

to compare the results from brake test bench witston the track.
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Fig. 2. Friction coefficient course of the brak@tk P10 depending on the speed after
4 seconds from the braking start, contact forc&®&(3]

3. DESCRIPTION OF BRAKING TESTS ON TRACK

For the comparison of mentioned blocks on the traak were made braking tests on a
straight line of ZSR with a slope of 0 %.. The testsried out by Railway Research and
Development Institute. The evaluation of the stagpdistances was done on the basis of
data from these tests published in [1]. The aimthef tests carried out to compare the
measured values for cast iron brake block GG (Rh@)composite brake block LL (C952 /
1) at stopping distances in operation. The pretisasurement of actual initial speed at the
time of the beginning of a quick-acting braking aatso accurately measurement of
stopping distances are a prerequisite for the cbmletermination of braking effect [2].
Measuring set containing the measuring wagon astédevehicle was used in the test.
Measurements carried out on the freight wagon Hasws in Fig. 3, which was
disconnected from the assembly using electro pngcncaupler. The release of this
coupler is controlled remotely, whereas the meagurtar and the locomotive are
permanently coupled. Disconnecting and brakinghef test vehicle must not affect the
brake of the rest of the assembly. It is necessaryneasure actual speed, speed at
disconnection and after stopping also braking dista
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Fig. 3. Goods wagon Eas with a measuring device.

The actual test was preceded by preparation oftésé vehicle and blocks. Test
preparation included a running-in of individual keablocks on the ground to achieve the
best results of contact area. Each block was matkedg the type exchange, to ensure that
after the next exchange each of the blocks retutm¢dde same place where they were run.
Contact surfaces lubrication of the vehicle wastlagopart of the preparation. The entire
brake system was checked and adjusted. The tespevBmmed on average worn wagon.
The arrangement of the blocks on the brakes wag 2XBe test consisted of two types of
measurements for GG blocks (P10) and LL blocks &03). The first series of the
measurements was realized for each type of blami fthe speed of 120 km/h, for load
22.8 tons, which corresponded to the weight of éhwty wagon. The second series of
measurements was conducted for each type of blaeck the speed of 100 km/h with a
load of 22.8 + 55.973 = 78.773 t. The concrete kdowith an average weight of
approximately 1050 kg were used during the testlasd.

3.1 Processing of measured data

Test course was carried out with a wagon loadeti¢gprescribed weight. The wagon
was disconnected from the measuring wagon aftecliieved the required speed. The
stopping distance to its full stop was monitoredn§equently, the traction unit with the
measuring wagon returned for the disconnectedrcarder to achieve the maximum down
force on the brake block was considered a brakedst filling time of 4 seconds. The
course of measured values in graphs and tablesspand to this fact.
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The first series of measurements
Wagon weight: 22,8 t
Wagon speed: 120 km/h

Tab. 1. Measured values for the brake block LL (@0FC952 /1)
— braking from speed of 120 km/h

LL (CoFren C 952/1)
Measurement number 1 2 3 4
Vehicle speed in disconnecting v| [km/h] 117,7 118,5 118,9 120,6
Speed after 4 seconds o V| [km/h] 106,88 | 106,99 108,03 110,34
Braking distances after 4 secondp L2 [m] 560,22 [ 559,68| 562,53 565,41
Braking distances L [m] 680 695 698 735
Pressure in the brake cylinder . p| [bai 1,3 1,3 1,3 1,3
Thrust force B [KN] 6,75 6,69 6,71 6,56
Ambient temperature T [°C] 18,5 18,7 19,1 14,6
Average braking distances L [m] 702

Tab. 2. Measured values for the brake block GG JRPI®aking from speed of 120 km/h

GG (P10)
Measurement number 1 2 3 4
Vehicle speed in disconnecting v| [km/h] 117 118,9 118,2 1211
Speed after 4 seconds 2 V| [km/h] 114,12 114,88 113,69 117,52
Braking distances after 4 secondp L2 [m] 5772 5814 5822 583,8
Braking distances L [m] 672,6 729 691 732
Pressure in the brake cylinder < p| [bai 1,2 1,2 1,2 1,2
Thrust force B [KN] 6,77 6,45 6,72 6,68
Ambient temperature T [°C] 26,4 26 26,6 15,2
Average braking distances L [m] 706,15

The second series of measurements
Wagon weight: 22,8 + 55,973 = 78,773 t
Wagon speed: 100 km/h
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Tab. 3. Measured values for the brake block LL (@0FRC952 / 1)
— braking from speed of 100 km/h

LL (CoFren C 952/1)
Measurement number 1 2 3 4
Vehicle speed in disconnecting v | [km/h] | 101,057| 100,403 97,751 99,78b
Speed after 4 seconds oV | [km/h] 96,67 95,22 92,88 94,35
Braking distances after 4 secor]ds L, [m] 659,52 657,1 655,7 652
Braking distances L [m] 787,317 718,324 771,161 752,312
Pressure in the brake cylinder c P [bai 3,8 3,8 3,8 3,8
Thrust force Bim [KN] 26,17 26,13 25,21 26,5
Ambient temperature T [°C] 26,7 26,7 27,1 27,3
Average braking distances L [m] 773,03
Tab. 4. Measured values for the brake block GG JRPM0aking from speed of 100 km/h
GG (P10)
Measurement number 1 2 3 4
Vehicle speed in disconnecting v | [km/h] 99,13 | 101,93Y 100,78p 101,233
Speed after 4 seconds o,V | [km/h] 92,43 94,55 92,12 94,36
Braking distance after 4 seconfis , L [m] 675,69 679,4 681,14 685,
Braking distance L [m] 793,831| 809,481 808,681 810,47
Pressure in the brake cylinder ¢ p [bad 3,8 3,8 3,8 3,8
Thrust force = [kN] 25,95 26,49 26,22 26,28
Ambient temperature T [°C] 27,7 29,1 28,2 28,8
Average braking distances L [m] 805,56

4. EVALUTION OF THE TESTS

Brake tests showed the higher braking performantieeocomposite blocks LL (CoFren
C952 / 1) as the cast iron blocks GG (P10) on tiackn empty and a loaded wagon as
shown in table 5 and table 6. Measured brakin@dgsts were reduced to a nominal initial
velocity. Subsequently, the arithmetic mean wasutated for the braking distance

Tab. 5. Evaluation of measurement for speed ofkb2/

Wagon Prescribed Braking
weight[t] speedkm/h]| distancegm|
LL (CoFren C952/1) 22,8 120 702
GG (P10) 22,8 120 706,15
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Tab. 6. Evaluation of measurement for speed ofkbdb

Wagon Prescribed speed Braking

weight[t] [km/h] distancegm]
LL (CoFren C952/1) 78,772 100 773,03
GG (P10) 78,772 100 805,56

5. CONCLUSION

Based on measured values obtained from real measnte were compared the
properties of cast iron brake blocks GG-type (P4 composite brake blocks type LL
(CoFren C 952 / 1). The characteristics of thishbtypes of blocks, namely braking
distance and driving tests were verified on theknaith a slope of 0 %. according to UIC
544-1. The results showed that the value of st@pgistance of the wagon with composite
blocks was about 4.15 meters less. It makes ab6uoQof the initial stopping distance for
an empty wagon braked from a speed of 120 km/h.stdping distance for loaded wagon
braked from a speed of 100 km/h was about 32.58mnshorter which represents 4 % of
the initial stopping distance. This test has bemmd that the tested composite blocks meet
the requirement to maintain the stopping distahtarder to successfully replacement of
the cast iron blocks by composite it is necessampake more long testing and inspections
of many other parameters which were not observékisrrial.
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