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1 - Purpose
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1.1 - Nature of items

This specificalion defines. the technical conditions 1o be satisfiad by
elastomer-based components for buffers.

1.2 - Classification

Calegory 1 : elastic components for wagon buffers with a stroke of
105 mm as covered by UIC Leaflet 526-1.

Category 2 elaslic components for wagon buffers with a stroke of
75 mm as covered by UIC Lealet 526-2.

Calegory 3: elastic components for coach butters wilh a stroke of
110 mim as covered by UIC Leaflet 528.

1.3~ Documents guoted

UIC 526-1 — Wagons — Buffers wilh & stroke of 105 mm

UIC 526-2 — Wagons — BuHers with a stroke of 75 mm

UIC 528 = Bufter gear for coaches

UIC B843-2 — Plales, sheets and sections in weldable copper-bearing
mild sieel for wagon construction

IS0 37 — Rubber, vulcanised — Determination of tensile stress-
sirain properties

18048  — Vulganised rubbers — Determination of hardness
{hardness between 30 and 85 IRHD)

ISO 188 — Rubber;, vuicanised — Accelerated ageing and heat-
resistance tests
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150471 — Rubber — Siandard temperalures, humidilies and times
for the conditioning and testing ol tesipieces

150815 — Vukanised rubbers — Determinalion of compression sel
under-constant deflection at normal high temperalures

ISO 1653 — Vulcanised rubbers — Determination of compression set
under constant defiection al low temperatures

I1SO:3302 — Rubber;, dimensional 10lerances of solid casl and extru-
ded producis
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2 - Characteristics

2.1 - Composition

The elastic componenis consist of elastomer rings and steel plate stil-
feners.

2.1.1 - Metal stiffeners

Unless otherwise indicated in the order documenis, the metal sliffe-
ners shall be made of steel meeling the requirements of UIC Leaflel
843-2.

Their geomelrical characteristics shall conform to the requiremenis of
the drawings.

The sliffeners. shall be correctly feitied and sholblasted so as 10
ensure 1hat the elastomer is not damaged in service, parlicularly in the
vicinily of the holes.

The arithmetic depth Ra of the metal surface roughness shall be
6 pm.
2.1.2 -Elaslomer

No requirements are specified in connection with the type of elastomer
which must provide the charactetistics indicated on Table 1.

The surlaces of the elastomer parts shall be smooth and shali exhibil
no cracks, pitting, bulges, joint slits or burrs.

The texiure of the material should be hamogeneous and compact.

2.1.3 - Components

The dimensions of the elastic components shall be in accordance with
the requiremenis slipulated in the order or its accompanying docu-
ments.

The lolerances are as slated in the drawings, otherwise they cotres-
pond to class M3 of ISO Standard 3302.

- 13~ 0
Table 1
. Test .
Characlerislics mathod Resulis to be oblained
— |RHD ‘hardness 150148 Presentation condition :
D = value adopted in approval
loaflel £ 51RHD.
After ageing for 7 daysat 70 °C:
A D=+ 5IRHD wilh respect to the
pressnlation condition
— Strength and slongation at 150/37 Presantation.condition :
rupture Rand Ar = valug adopted in
approval leaflet +:15 %.
Alter againg for 7 days at 70.°C
AR X100 <720%
AAr X 100
SRR <30 %
— 200 % modulus of efasticity 180/37 Praesentation condition:
M = value adopled in-approval
leaflet + 15 %
Aftar ageing for 7 days.at 70°C -
AMXI0 <20 %
- Comprassion sel.after 25 % 160/815 | DRC = 30%
compression for 24-h at {DAC = compression set)
70°C
— Compressicn set afler 25 % 150/1653 | DRC £55 %
compression for 24 h at {DRC = compression sal)
—:30 °C, measured after
stabifising for 3 min at
— 30 (1)

{11 Addfdional lests ean be caried out al —40%C, provided that the corfrésponding
vitlues are specified by the purchasing railway.
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2.9 . Characteristics of assembled buffer

— ¥4 —

2.2.1 - Stalic characteristics in presentation condition

The stalic characteristics of the assembied buffers, checked at leasl
ihree days after assembly, should be in accordance wilh the provi-
sions of -

— UIC Leallel 526-1 tor category 1 spring slements,
— UIC Leafiet 526-2 for category 2 spring elements,
— UIC Leallet 528 for category 3 spring elements.

2.2.2 - Dynamic characleristics

The dynamic characieristics of the assembied. buffers, checked al
least three days after assembiy, should be in accordance with ihe pro-
visions of :

— L4C Leafle1 526-1 for category 1 spring elements,
— UIC Leallet 526-2 tor calegory 2 spring elements,
— UIC Leaflet 528 for category 3 spring elements.

2.2.3 - Performance under repealed loads

In the case of calegory 1 spring elements the assembled bufier should
satisfy the endurance test specified inUIC Leaflet 526-1, Appendix 9.

2.3 - Mechanical characteristics of the spring assembiles

A spring assembly consists of a nest of spring elements and dividing
plates of identical composition to that specified in the drawing of the
buffer or appended documenis.

H1 is the free height ol the spring assembly insialled in the unicaded
buffer. This dimension is given in the drawing of the bufler (see
Appendix 1).
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2.3.1 - Mechanical characteristics after clamping

The compression/displacement curve, after clamping ol the spring
assembly ai a height H1 for a minimum of 72t al 23 °C + 2 °C, shall
be between the limiling curves specified in the drawing.

2.3.2 - Characteristics after dynamic siresses

After 10* dynami¢ compressions between the heights of (H1 — 0.25C)
+ 2mm and {H1 — 0.60 C) + 2mm at a frequency of 6 cycles per
minote :

—the elasiomer should nof exhibit any nolches deeper than 2 mm,

particularly near the locating studs,

— after stabilising for 24 h, with the spring assembly undamped, the
compression load required to obtain the height H1 + 2 mm must at
least be 10 kN,

— after stabilising for 24 h, with the spring assembly unclamped, lhe
energy stored by the nest between {H1— 025C) and (H1 —
0.60 C) during the compression test should be at least 80 % of that
recorded during the compression test afler clamping.

2.3.3 - Compression: set

After compression for 7 days at 70°C, al a conslanl height of H1
{12 mm), the compression sel of the spring assembly, determined
24 h after unclamping while hot, should not exceed 8 %.

2.4 - Manufacturing marks

Unless otherwise specified in the order or its accompanying docu-
ments, every spring element should be marked in relief on the side
surface of lhe elasiomer part with :

— lha manufacturer's mark,
— the batch number,

— the last two figures of the year
a.g.: ‘XY — 0 0G0 0000 - 86.
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3 - Approval and manufacture

3.1 - Approval-of suppliers

Manufacture of the spring elements shall be entrusied only o sup-
pliers approved by the purchasing railway. These suppliers will be
approved only provided that they furnish a prolotype satisfying the
requirements of this specification.

3.2 - Approval of the finished product

Every delivery must have received the prior approval of the purcha-
sing railway in accordance with the conditions ol 4.2. The resuiis of all
the approval tests shall serve as a reference for subsegquent accep-
lance tests.

The product shall be approved anew whenever any change to the
drawings, o the composition or to the manulacluring process may
modify the characleristics of the spring element.

3.3 - Series production of the spring elements

For series production, the supplier shall not change anything as
regards the composition and the manufacluring processes used for
those spring elemenis having successfully undergone the approval
procedure. Any changes inlended to conceal a defect which may
detrimentally affect the use 'of the spring elements is prohibited.

4 - Inspection
4.1 - Production inspection

For series deliveries the purchasing railway reserves the right 1o adopt
any means considered suilable o check that the manufaciurer has not
made any change, as compared with the approved sample, relating 1o
the manufaciure and the composition of the spring elemeants.
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4.2 - Approval inspection

4.2.1 - Composition of the batch of items inlended for the approval
procedure

When the approval procedure is o be adopted, a baich consisting of
at least 9 nests of spring elements of the model to be approved,

manufaciured in the conditions specified for the series items, shall be
placed a1 the disposal of the purchasing railway.

4.2.2 - Condition of the spring elements undergoeing the approval pro-
cedure

The spring elements shall be presented in the “as delivered” condition.

4.2.3 - Execution of the approval lests

The 1ests o be carried oul on the spring elements are indicated in the
table in4.3.2,

4.3 - Acceptance test

4.2.1 - Presenlation

4.3.1.1 = Condition ol the spring elements on presentation

The spring elements shall be presented for acceptance in the “as deli-
vered” condition.

4.3.1.2 - Classification in balches

The spring elements shall be presented in batches.

A batch shall consist of spring elements of the same type and ol the
same dimensions, coming from the same production series or an iden-
tical combination in accordance with the provisions of the order-

Each batch shall be given a consecutive number wilhout any break or

repelition, the numbering commencing again from 1 al the beginning
of ‘each year.
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The senal number of a rejecied baich shall not be used again during Table 2
war in-question.
heyearing Tesis on spring elements
4,3.1.3 = Notification ot prasentation :
Numbet of series
The date of presentation shall be notified to the representative of ihe " of 1ests m,;w Shape Ir? ;:
i i i i i tare and the 0
purchasing railway in a letler signed by the Works Manager or his ’ < From S P L B
authorised representative ; this letier shall stale the number of spring inspectons ;::m 3(:30 1% (00 o o poas i
elements included in each batch and also the relevant order refe- . itlems oo LI e sampkes e | teets
rences. itenms
- Gomponents
4.3.2 - Nature ol inspections and proporiion of items to be inspected - :i:ﬁ.ﬁl::.m
. . X < gecmelry Al the discretion of — m m
The spring elements shall be subjected o the tests and inspections the representalive of
. . the purchasing railway
detined in table 2 below: + nalurg According 10 LIC 843-2 — m m
. R — Elastomer
These tests shall be carried out either at the time of approval, either
upon prasentation. or during manufaciure. In both these cases the In-the "aus
i i unt of the supplier. delivered”
tests and inspections shall be for the acco PP dekvered’
. . alter artificial
Furthermore, lhe representative of the purchasing railway shalli,-at .anly ageing -
time, be able o 1ake a sample of the spring elements at ll_1e supplier's 3
premises for 1esting either in the laboratory of the p_roduchon works o ﬁ:‘&m k| 5 B 3 f:pn;p;am m m
in the laboratory of the purchasing railway, with a view 10 further verl- il
fying all or some of the characteristics. compres-
sion sol
— Tonsile test 3 5 8 3 sample m m
. {R. Ar; M) type 2
- COMpression 3 5 8 a3 eylinder m m
sel {+ 70 °C) 28 mm
— Compression 3 5 8 3§ indiameter o i
sel (~ 30 °C}) and 13 mm
thick
— Testson 1
spring
element
« ‘dimensions At \he discretion of the element m m
the representalive ot itsalf
the purchasing railway

m = obligatory test; 0 = optional test,
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Table 2
Tests on the wholé spring assembly
Number of -series
of {ests Number Shape I In
Nature of and the the
of < fram > lsamples| dimensions accepl- | appro-
inspeclions 3000 3000. | 10000 par of ance val
items |10 10000 | ilems Bst samples lests tests
tems
— Compression 1 1 2 1 the spring m m
afler assembly
clamping isell
— Charac- 1 1 2 1 o m
teristics aller
dynamic
slresses
- Comprassion 1 1 2 1 ] m
sat

m = obligatory test; o= optional tast.

The number of tests to be carried out in the case of small quanlily
batches shall be defined by joint agreement between Lhe manulacturer
and the purchasing railway.

Table 3

Tests on assembied buffers (approval only)

Nature of ingpections and tests Category 1 Calagories 2 and'3
— Dimensions X x
— Static comprassion X X
— Dynamic test X X
= Perigrmance under tepéalad bads X

827-1
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4.3.3 - Sampling and preparalion of the lesipieces
4.3.3.1 - Sampling
From each balch presented the representative ol the purchasing railway

shall select at random a number of spring elements from which the tesl-
pieces for the 1ests will be selected, and he marks them indelibly.

4.3.3.2 - Preparation of lesipieces

The number, shapes and dimensions of the testpieces are indicated in
Table 2 in Section 4.3.2.

The tesipieces intended for the tensile tests are taken from the cir-
cumierence.

The testpieces, selected from among the ilems in the presentation
condition, shall be prepared for 24 hours in accordance with ISO 471
(a1 23 °C + 2 °C and 50 % + & % relative humidity).

The testpieces to be tested after accelerated ageing shall be cut up
and then oven-heated al 70 °C for 7 days. They shall then be prepa-
red for 24 hours in accordance with 1I50/471 {at 23°C + 2°C and
50 % + 5 % relative humidity).

These operalions shall be carried outin accordance with IS0 188.

4,3.4 - Execution of tasts

4,3.4.1 - Checking ihe characteristics of the components

4.3.4.1.1 - Metal stitfeners

A check shall be made to enisure that the characieristics conform 1o
the requirements specified in 2.1.1.

4.3.4.1.2 - Elaslomer

The characleristics of the elasiomer of the spring ‘elements shall be
chacked in accordance with the conditions laid down in Table 1 of
213

All the results oblained, in accordance with. the relevant ISO stan-
dards, shall meet the requirements ol Table 1.
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4.3.4.2 - Tesis on spring element

— 95~

4.3.4.2.1 - Checking of dimensions

The dimensions of the reinlorced elastomer spring element shall be
measured using standard instruments appropriate 10 the size of ihe
components and Ihe degree of accuracy required.

The rasulls must meet the requirements of 2.1.3.
4.3.4.3 - Tesis on spring assembly

4.3.4.3.1 - Test methods

The spring elements and the dividing plates are arranged in such a
way as lo form a stack 1o simulaie the type of slack used in service.
The stack of springs is marked wilh an identification number. The
sequence and position of the dilferent elements of the stack are
marked.

The dividing plates used in the comprassion tests on the stack shall
be calibrated plates kept exclusively for these tests. Their dimensionai
characlernstics shall be as follows :

— Diameter : specified in the relevant drawings
-~ Thickness : _ 10.05
€_o
—Evenness of surfaces : the maximum permissible defiection of a
diameter must not be greater than 0.05 mm
— Surlace roughness : Ra “ 6-pm.

The spring assembly io be tested should be placed in a rig 1o act as a
guide during the compression tests or when under dynaric loads.
Depending on the type of spring elements involved this guidance may
be either by means of a central pin or by four external guides. Ihe
assembly should also have a device for cenlering il relative 10 the
guides. During the tests the displacement of the assembly should not
result in any contacl with the guide rods which might result in modifi-
cation of the compressive loads and Ihe stress rale. The elaslomer
component shall under no circumstances come info contact with the
guide rads during compressive loading.

827-1
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The guide device shall be such as to facililate ventilation of the spring
assembly.

— 23 -

The compression shall be applied at a speed of 30 mm/min + 5 mmy/
min,

The load/displacement curve ¢orresponding o the third COMpression
shall be recorded.

4.3.4.3.2 - Checking the compressive strength afier clamping

The spring assembly is heid clamped at a height Ht +2 mm for -at
least 72 hours, and is then compressed from height H1 + 2mm to
height (H1— C) 1 2mm in the conditions specified in 4.3.4.3.1 (see
Appendix 1)

The third-cycle compression results shall conform to the requirements
of 2.3.1.

4.3.4.3.3 - Checking the resistance 10 dynamic stress

The spring assembly having undergone the tesls in 4.3.4.3.2 shall be
subjected to the following opeérations

— applicalion of 10 000 compressions between (H1 — 0.25 C) £+ 2mm
and (H1 — 0.60 C) + 2 mm al a frequency of 6 cycles/min ;

— unclamping of set of springs for 24 hours |

— recording -of the compression curve during the third cycle between
H1 + 2 mm and {H1 — 060 C) + 2 mm, in the conditions detined in
43431,

— ploting, on the recorded cusve, of the load necessary 10 obtain
height H1 ;

— use of the recorded compression curve (see Appendix 1) to- mea-
sure Ihe slored energy W2 between (H1 — 0.25C) and (H1 —
D.60 C);

— comparison of the energy W2 and W1 recorded on the curve plotted
during the.tesis in 4.3.4.3.2 |

— {he results obtained shall meet the requirements of 2.3.2.
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4.3.4.3.4 - Checking of compression sel

_24 —

A spring assembly is-held clamped at height H1 + 2 mm for 7 days at
70 °C and is then unclamped while hol. Height H'o is measured 24 h
after unclamping.

Thie formula used for calculating the residual deformation’is :

Ho—Ho % 40p
Ho

where :
Ho =free height after the third compression cycle according to
43432

H'o = free height measured 24 hours after unclamping.

The results shall meel the requirements of 2.3.3.

4.3.5 - Tests on assembled buffers

4.3.5.1 - Checking of stalic characteristics

The static characieristics of the assembied buffers shall be checked 10
ascertain that they-cornform {c the provisions of :

— HIC Leatlet 526-1 in 1he case of category 1 spring elemenis |

-~ UIC Leallet 526-2 in the case of category 2 spring elemenls ;

— UIC Leallel 528 in the case of category 3 spring elements.

The test temperature shall be 20°C + 5 °C.

The. test machine shall enable ‘simullaneous indication and recording
of the compressive loads and the displacements.

The compression speed shall be 30 mm/min. + 5mm/min. uniess
otherwise specified in the relevant documents.

The load/displacement curve is plotied during the third compression
untif the siroke of the plunger has been completed.

827-1
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The slored energy is calculated from the compression cuive plolied.

The resulls shali conform 1o the requiremanis of 2.2.1,

4.3.5.2 - Checking of dynami¢ characteristics

The dynamic characteristics of the assembled buffers shall be
checked 16 ensure that thay conform 10 the provisions of :

— UIC Leallet 526-1 for category 1 spring elements ;

- UIC Leaflet-526-2 for category 2 spring elements;

— UIC Leallet 528 for category 3.5pring elements.

The resulls shall conform to the requiremenis of 2.2.2.

4.3.5.3 - Checking performance under repealed impacts

In the case of category 1 spring elements the test methods shail be
agreed between the purchasing railway and the manufacturer within
the framework defined in Appendix 9 of UIC Leallet 526-1.

The resulls shall conform 1o the requirements of2.2.3.

4.4 ~Results of inspeclions

Any characleristic that does nol comply with the required condilions,
found :

- during 1he type tests, shall resull in withholding approval ,
— during (he series tests, shall result in rejection of the batch involved.

Furiher 1ests at the request of the supplier may be carried oul only
wilh the prior agreement of the purchasing railway.

5 - Delivery

The reintorced elastomer spring elemenis shall be delivered suitably
packed o prolect them against any damage during transport.

The spring elements of any one delivery balch shall have been manu-
factiured less than three months beforehand:




827-1
o

6 - Guarantee
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The spring elemenis shall be guaranieed by the supplier for a period
of three years following the year of delivery, against any manufactu-
ring defect not detected during the acceptance tests al the faciory.

if the spring elements are o be used on new rolling stock, the date of
delivery of the vehicies on which. they are to he mounied shall be
considered as the beginning of the guarantee period.

Spring elements which, during the guarantee period, reveal manufac-
turing defects making them unsuilable for use or liable 1o shorten their
service life, shall be rejected.

Before final rejection, however, the defective elements may be subjec-
led 10 a joint inspection by the purchasing raiway and he supplier i
the supplier so requesls.

When the joinl inspection confirms that the defects are indeed atiribu-
\able either Lo manulacture or to faulty packing the defective elements
shall be finally rejected.

Should the results of the joint inspection not enable any agreement [0
be reached between the purchasing railway and the supplier, outside
experts approved by both parties shall be calied upon 1o sellle the dis-
pule. The costs involved shall be borne by the party held to be res-
ponsible.

The rejected elements shall be held at the disposal of the supplier with
a view to their being replaced or a refund being made to their value in
ihe new condition at the time of withdrawal.

1 - Hauteurs des éléments élastiques, pour réalisation des différenis essais

Hihe der Federelemente fiir die Durchflihrung der verschiedenen Versuche

Heights of eiaslic elements, for use in the different tests
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Sollickations dynamiques
Oymamic sirosaes

Dynamiache Baanapruchungen
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ANNEXE 1
ANLAGE 1

APPENDIX 1

Compressions spris bridsge et apres soliicitabions. dynamigues
Prizck nach Einbinden und nach dynamizchan Seanspruchungen
Compeessions after clamping and stter dynamic sirssees
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2 - Energle emmagasinée lors de I'essal en compression
Arbeltsaufnahme beim Druckversuch
Stored energy during compression test

Effgrts / Keiitte / Forouk i

Aire hachurée : énergie emmagasinee par-la pile:
entreH1-0,25 C st HI-0.60 C.

Scheattierter Bereich : Vo Stapet 2wischan
H1-0.26 C und HI-0,60 C aulgenommene Arbeit

Halchied aren - energy stored by the slack
betwaen H1-0.25 C and H1-0.60 C.

Part 2 — Draw gear

Hauteurs / Hohen. / Heighits
- e

Hi Hi-B26C H1-060C Hi: L

Courbe da pesssion / Druckschaulinia / Compression curve
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1 - Purpose

1.1 - Nature of ilems

The specification defines the technical condilions 1o be satisfied by
elastomer-based comporients for draw gear.

1.2 - Classification

One calegory : elastic components for draw gear as covered by uiC
Leaflet 520.

1.3 - Documents quoted

UIC 520 — Wagons, coaches and vans — Draw gear

UIC 843-2 — Plates, sheeis and sections in weldable copper-bearing
mild steef for wagon construction

ISO37  — Rubber, vulcanised — Determination of tensile-stress pro-
perties

ISO 48  — Vulcanised elastomers — Determination of hardness (bet-
weer 3¢ and 85 1RHD)

ISO 188 — Vulcanised rubber — Accelerated ageing and heat-resis-
tance tesis

IS0471 — Rubber — Standard temperatures, humidities and limes
for the conditioning and lesting of lestpieces

ISO 815 — Vulcanised elastomers — Determinalion of compression
set under constant defiection al normal and high tempe-
ralures

ISO 1653 — Vulcanised elastomers — Delermination of compression
set under constant deflection at low lemperalures

150 3302 — Rubbier — Dimensional tolerances for solid cast or extru-
ded producls

SO 4662 — Rubber — Detenmination of impacl resilience of vulca-
nised products
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2 - Characteristics
2.1 - Composition

The elaslic components consist of elastomer rings and steel plale stif-
feners.

2.1.1 - Metal stiffeners

binless otherwise indicaled in the order documenis, the melal stiffe-
ners shall be made of steel meeling the requirements of UIC Leallet
843-2,

Their geametrical characteristics shall conform to the requirements of
the drawings.

The stifferiers shall be correctly feitised and shot-blasted so as to
ensure that the elastomer is not damaged in service, particularly in the
vicinily of the holes. The surface roughness Ra of. the metal slileners
shall be 6 pm.

2.1.2 - Elasiomer

No requiremenlts are specified in conneclion with the type of elaslo-
mer, which must meet the characteristics indicaled in Table 1.

The surfaces of the elastomer pans shall be smooth and shall exhibit
no cracks, pitting, bulges, joint sliis or burrs, or any olher defecl likely
to impair the spring characteristics.

The texture of the material should be homogeneous and iree from
porosily.
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Table 1
Tesl .
Chardcleristics method Results o be ehilained

- IRHD hardness 150748 Presentation condition -

0 = value adopted in approval
teafiat .5 (RHD.

After ageing for 7 days at 70 °C .
A D <+ 8 IBHD wilh respect 1o the
prasentation condition

- Strengih and elongation on 10737 | Fresentalion condition :

tuplurs R and Ar = value adopted in
approval leatlat + 15 %:
Alter ageing for 7 days:al
0°C
AR X100 100 ¢ 20 %
A Ar X 100 £95 %
Ar

— 200 % modulus of elasticity 150:37 Presentation condition :

M = value adopted in approval
Jeaflet £ 15 %.

After agélng for 7 days af 70°C
AM X100
T £720%

~ Compression set after 25 % 1507815 | DRC < 25%

compression lor 24 hoat {DRC =compression sel}
70.°C

=~ Compression set alter 25 % 1S0/1653 | DRC €35 % '
compsassion for 24 h.at {(DRGC = compression set)

— 30 °C,; measured afler
stabifising for 3 'min at
—30°C (1)

— Impact resilence 1S0/4862 | State of presentation :
Resilience = valve adopted in
approval leallet + 15 %

{1) Additional tests may be carriéd out al-— 40, on condition-thal he corresponding
values are speciljied by the purchasing railway.
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2.1.3 - Components

The dimensions of the lastic ¢components shall be in accordance wilh
the requirements stipulated inihe order or its appended documenis.

The 10lerances shalt be those given in the drawing or, il not slaled, the
tolerances corresponding to class M3 of ISO Standard 3302.

2.2 - Mechanical characteristics of the springs

A spring consisls of one elaslic component or a stack of elastic com-
ponents and dividing plates.

The compaosition of the spring is specified in the drawing or the appen-
ded documents.

H1 is the free height of the spring, when not loaded. This dimension is
given in the drawing of the spring (see Appendix 1).

2.2.1 - Mechanical characteristics aiter clamping :

= the compression displacement curve (loaded/unloaded), afler clam-
ping of the spring at a height H1 for a minimum of 72 h at 23 °C
+ 2 °C, shall lie between the limiting curves shown in the drawing,

— the energy absorbed shall not differ by more than 20 % from the
anargy measured at the approval,

— during lhe {esl the elasiomer shall not proirude beyond the melal
suppors -or the dividing plates. Afler this tesl, 1he elaslomer shall
not show any damage.

2.2.2 - Characleristics afler dynamic stresses

After 10* dynamic compressions between the heighls of (H1 — 0.25C)
+2mm and (H1 —0.60C) +2mm at a frequency of 6 cycles per
minule-:

— Ihe elastomer shall not exhibit any notches deeper than 2 mm, par-
ticularly near the locating sfuds,
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— after stabilising for 24 h with the spring unclamped, the compression
required to oblain the height H1 +2 mm shali al least be 10-kN,

— after stabitising for 24 h with the spring unclamped, the energy sto-
red by lhe spring between (H1 — 0.25 C) and (H1 — 0.60 C) during
the compression test shall be at least 80 % of that recorded during
the compression test aiter clamping.

— 34—

2.2.3 - Compression set

After compression for 7 days ai 70°C at a constanl heighl of H1
{(+ 2 mm), 1he compression sel of the spring, determined 24 h aler
unclamping while hot, shall not exceed 8 %.

2.2 4 - Conformance with UIC Leaflet 520

In ali cases the characterislics of the spring, which must be checke,fd
at least 3 days after assembly, shall conform wihh those specified in
UIC Leaflet 520.

This check shall only be carried oul during approval.

2.3 - Manufacturing marks

Unless specified otherwise in the order or the appended documents,
every spring element shall be marked in refief on the side surface of
the elastomer part with

—the supplier's mark,
— the batich number,

= the last \wo figures of the year:
e.g. - XY — 0000 0000 — 86,
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3 - Approval and manufacture
3.1 --Approval of suppliers

Manufacture of springs shall be entrusted only to suppliers approved
by the purchasing railway. These suppliers shall be approved only
provided they. furnish. a protolype salisfying 1he requirements of this
specification.

3.2 - Approval of the finished product

Every delivery must have received the prior approval of the purcha-
sing railway in accordance with the conditions of 4.2. The resulls of
the approval 1esis shall serve as a reference for subsequent accep-
tance tests.

Approval shall require renewal whenever any change 10 the drawing,
to lhe composition or 16 the manufacturing process may modily (he
characleristics of the spring.

3.3 - Series prodluction of the springs

For series produchion, the supplier shall not changg anything -as
regards the composition and the manufacturing processes used for
those springs having successfully undergone the approval procedure.
Any changes inlended to conceal a defect, which may delrimentalty
aftect the use of the springs, is prohibited.

4 - Inspection
4.1 - Production inspection

For series supplies, the purchasing railway reserves the right 10 adopt
any means considered suilable to check that the manulaciurer has not
made any change, as compared wilh the approved sample, relating to
the manufaciure and the composition of the springs.
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4.2 - Approval inspection
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4.2.1 - Composition of the batch of items intended for. the: approval
procodure

When the approval procedure is 10 be applied, a batch consisting of at
least 9 springs of the model 10 be approved, manufactured in the
conditions specified for the series items, shall be placed at the dispo-
sal of the purchasing railway:

4.2.2 - Conditions of the springs undergoing the approval procedure
The springs shall be presented in the “as supplied” condition.

4.2.3 - Execulion of the approval tests

The tests 1o be carried out on the springs are indicaled in the lable of
4.3.2

4.3 - Acceptance test
4.3.1 - Presentation

4.3.1.1 - Condition of the springs on presentalion

The springs shall be presented for acceptance in the “as supplied”
condition.

4.3.1.2 - Classification in baiches

The springs shall be presented in balches.

A batch shall consist of springs of the same type and of the same
dimensions, coming from the same production series, or the same

combination, in accordance with the conditions of the order.

Each batch shall be given a conseculive number without any break or
repetition, starting with 1 {ane) again at the beginning of each year.

The serial number of a rejected batch shall not be used again during
the year in question.
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4,3.1.3 - Nolification of presentation

The date of presenlation shall be nolilied (o the representative of the
purchasing railway in a letier signed by the Works Manager or his
authorised representative and this letter shall slate the number of
springs included in each batch and the relevant order reterences.

4.3.2 - Naluré of lests and inspections and-number of ilems

The springs shall be subjected 1o the tests and inspections delined in
Table 2 below.

The lests shall be carried out either at the time of approval, or upon
presentation, or during manufacture. in these two cases the cosl of
the inspections and tests shall be borne by the supplier.

Furihenmore, the representative of the purchasing railway shall, -at-any
time, be able 1o take a sample of the springs from the supplier for tes-
ting either in Ihe laboralory of the production works or in the laboratory
of the purchasing railway with a view to checking again all or some of
the charactenslics:

The number of 1ests to be camied out in the case of small guantity

batches shall be defined by joint agreement between the manufacturer
and the purchasing railway.

4.3.3 - Sampling and preparation of the 1estpieces

4.3.3.1 - Sampling

From each balch presenled the represeniative of the purchasing rail-
way shall selecl al random a number of springs, from which the test-
pieces lor lhe tesls wili be selected, and he marks them indelibly.
4,3.3.2 - Preparation of lesipieces

The number, shapes and dimensions of the testpieces are indicated in
Table 2 in'section 4.3.2,

The tesipieces intended tor the lensile tesis are iaken from the cir-
cumierence.

[
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The tesipieces selecled from the items in preseniation condition shall
be prepared for 24 hours in accordance with ISO standard 471 (at
23°C + 2 °C and 50 % 1 5 % relative humidity).

= 38 -

The lesipieces to be lested after acceleraled ageing shall be cut up
and ihen -oven-heated at 70 °C for 7 days. They shall then be prepa-
red for 24 hours in accordance with IS0 471 (at 23°C 1 2°C and
50 % + 5 % relative humidity).

These operations shall be camied out in accordance with I1SO 188.

4.3.4 - Execition of fests

4.3.4.1 - Checking the characteristics of the componenis

4.3.4.1.1 - Metai stiffeners

A check shall be made to ensure that the characleristics of 2.1.1 are
satisfied.

4.3.4.1.2 - Elastomer

The characteristics of the spring elements shall be checked in accor-
dance with the conditions laid down in Tabie 1 of 2.1.2.

All the results cblained in accordance with the relevant 1SO standard
shall meel the requireménts of Table 1.

827-1
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Table 2
Tests on springs
Number of series
o hasts Nurmber Shape In In
Nature < From = of and the the
_ ul‘ 3000 3000 1 10000 samples |  dimensions | ‘accept- | appro-
inspections itsms to ioms per af ance val
1 000 fast samplas tsis tasts
ems
— Components
— Matal
stifienars
- geometry Al the discretion of - m m
the represenlative of
the purchasing railway
+ nakureg According to UIC 843-2 - m m
— Elastomer
In the "as
dalivered”
condilion and
after artiticial
ageing. .
~ IRHD 3 5 8 3 samphe m m
hasdness type 2 ar
sample with
compras-
sion sel
— Tensile test k] 5 8 3 sample m m
{R AL M) typa 2
— Compression 3 5 & 3 cylinder m m
sat (+ 70 °C) 29 mm in
diameter
and 13 mm
thick or
cylinder
13 mm in
diameler
~ Comprassion 3 5 8 3 and 0.3 mm m i)
sel {— 30 “C) thick

m = obligatory fest; 0 = optional test.
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Table 2
Tests on springs
Number of test
581ig8 Number i
Nature of 3;‘:::“‘1 Cn On
of < from = samplas b of oS accep- | appo
nspections 3000 | 300010 | 10000 per " fance vat
iems | 10000 | items | test sampes
tems
— Impacl 3 5 8 3 Cylinder v m
resilience 29:mm.in
diamaler and
13 mm thick
of nubber
segment with
L =20mm,
| =14 mm,
e=6mm
- Tasts on ong Al ihe discration of the elernent m m
spring the representative of haelf
element the. purchasing railway
- dimensions
— Testg ona
compilele
s5pring
- Charac- 1 1 2 1 the element m m
teristics after [LE0
clamping
— Charac- 1 1 2 1 a m
teristics alter
dynanmic
strasses
— Comprassion 1 1 2 1 o m
set

m = obligatory test; o= optional test

The -number of tests 1o be carried out in the case of small quantity
balches shall be defined by joint agreement between the manufaciurer
and the purchasing railway.
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4.3.4.2 - Tesls on onespring element

4,3.4.2.1 - Checking of dimensions

The dimensions of the reinforced elastomer spring elements shall be
measured using standard instrumenis appsopriate to the size of the
components and ihe degree of accuracy requised.

The resulls must. meet the requirements of 2.1.3.
4.3.4.3 - Tesls on the whole 'spring

4.3.4.3.1 - Test methods

The spring element or elements and any dividing plales are arranged
in such a way that they form the spring specified in UIC Leaflet 520.

The stack is marked with an identification number. The sequence and
ihe posilion of the ditierent elements of the stack are marked.

The dividing plates used in the compression lests in lhe stack shali be
calibrated plates kept exclusively for these lests. Their dimensional
characteristics shali be as follows

— Diameler : as specified in the corresponding drawings
— Thickness : _ +0.05 mm
-0
— Evenness of surfaces: the maximum permissible deflection of a
diameler must not be greater than-0.05 mm

— Surface roughness : Ra =6 pm.

The spring 10 be lested should be placed i a rig 10 acl as a guide
during the compression 1esis or under dynamic load. Depending on
the lype of spring elements involved, this guidance may be provided
gither by means of a central pin or by four external guides. The rig
should also have a device for ceniering the spring relative o the
guides. During 1he 1ests the relalive displacement of the spring must
not result in any contacl with the guide rods, which might resull in
modification of the compressive loads and the siress rate. The elasto-
mer component shall under no circumstances come into contacl with
the guide rods during compressive loading.
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The quide device shall be such as {0 facilitate ventilation of the spring.

— 4 —

The compression shall be applied at a rate of 30 mm/min + 5 mm/
min.

The toad/displacement curve corresponding to the third compression
shall be recorded.

4.3.4.3.2 - Checking the compressive strength afier clamping

The spring is held clamped at a height H1 +2mm for at least
72 hours and-is-then compressed from height H1 + 2 mm 10 heighi(
H1 —C) & 2mm in the conditions specified in 4.3.4.3.1 (see Appen-
dix 1).

Unless otherwise specifiad in the drawing, C is equal 1o 55 mm.

The curves recorded in the 3rd cycle shall conform with the require-
menis of 2.2.1.

Unless otherwise specified in the order, a second spring is held clam-
ped for at least 72 hours at a height H1 + 2 mm and then compressed
under a load of 850 kN in the conditions specified in 4.3.4.3.1.

4.3.4.3.3 - Checking the resistance to dynamic siresses

The spring, which underwent testing in accordance with 4.3.4.3.2, is
subjected 10 the following operations :

- application of 10 000 compressions between (H1 — 0.25 C) £ 2 mm
and (H1 — 0.60 C) + 2 mm at a frequency of 6 cycles/min,

— unclamping of spring for 24 hours,

— recording of the compression curve during the 3rd cycle belween
H1 + 2 mm and {(H1 — 0.60.C) t 2 mm, in the conditions specified
in4.3.4.3.1,

— plotting the load necessary 10 oblain height H1 on the recorded
curve,

~ measurement of the stored energy WE2 and absorbed energy WA2
between (H1 — 0.25 C} and {H1 —~ 0.60 C) from the recorded com-
pression curve (see Appendix 1},
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—comparison of energy vaiues WE2 and WA2 with WE1 and WAI1
recorded on the curve plolled in the tests of 4.3.4.3.2,

— {he results obtained should conform wilh the requiremenis of 2.2.2.

4.3.4.3.4 - Checking of compression sel

A spring is held clamped at height HY £ 2 mm for 7 days at 70 °C and
is hen unclamped while hot. Height H'o is measured 24 hours afler
unclamping.

The formula used to calculale the perceniage of residual deformalion
is:

Ho — H'g
S A MX

where :

Ho =1iree height after the third compression cycle according 10
4.3.432

H'o =1{ree height measured 24 hours after unclamping.

The resulls shall meet the requiremenis of 2.2.3.

4.4 - Results of inspeclion

Any characlerislic not complying with the required conditions, found -

— during the type tests, shall result in withholding approval,

— during the series tests, shall resuit in the rejection ol the balch
involved.

Furlher ltesls al the request of the supplier may only be carried out
with prior-agreement of the purchasing railway.
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5 - Delivery

- 44 -

The reinforced glasiomer. spring elemenis shall be delivered suitably
packed and shall be protecied againsl any damage during transport.

The spring elements of any one delivery batch shall have been manu-
faciured less than three months before.

6 - Guarantee

The spring elemenis shall be guaranieed by the supplier for a period
of 3 years following the year of delivery against any manufacluring
defect not detected during the acceptance tests at the faclory.

If the spring elements are to be used on new rolling stock, the dale of
delivery of the vehicles, on which they are to be installed, shall be
considered as the beginning of the guaraniee period.

Spring elements which, during the guarantee period, reveal manuiac-
turing defects making them unsuilable for use or are liable 10 shorten
their service fife, shall be rejecled.

Betore final rejection, however, the defective elemefits may be subjec-
ted 10 a joint inspection by the purchasing railway and the supplier; it
the supplier 50 requests.

When the joint inspection confirms that the defecls are indeed attribu-
lable either to manufacture or faults in the preparation for delivery, the
defective elements shall be finally rejected.

Should. the results of the joint inspection not enable any -agreement to
be reached between the purchasing railway and the supplier, outside
experts approved by both parties sha# be called upon to setile the dis-
pute. The cosis involved shall be borne by the parly held (0 be ras-
ponsible.

The rejected elements shall be held at the disposal of the supplier with
a view 1o their being replaced or a refund being made 1o their value in
the new condition at the ime of withdrawal.

Déformation rémanente en compression
Bleibende verformung bei Druck

Hohe der Feder tir die Durchfithrung der verschiedenen Versuche
Compression met:

Height of springs for the different tests

1 - Hauteurs des ressorts pour rdalisation des différenis essais
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APPENDIX 1

Fedanveg

spring travel

Dynamic stresses

C : course du nessort

Sollizitations dynamigues
Dynamische Beanspruchungen

e

.

Compressions after clamping and sfter dynamic siressss

Compressions sprés bridage ot apras sollicitations dynamigues
Druck nach Einbinden ung nach dynamischen Basnspruchungen

SNPIIG § g o

- — e .

£
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ANNEXE 1
ANLAGE 1
APPENDIX 1

2 - Energie emmagasinée lors de I'essai en compression

Arbeitsaufnahme beim Druckversuch
Stored energy during compression test

EHorts / Kriiie / Forcas

Aire hathurée sous courbe 1
EnErgie EMMAGASINGS par le resson
ertre HY — 0.25.C eV H1 — 060 C

Schratfierler Berewch unter Kurvg- 1 -
Von der Feder zwischen

Ht 025 Cund HT - 060 C
aulgenommene Leistung

Hatched area under ling 1

eneryy siored by ihe Spring between
H1 - 0.25 C.and HY ~0.60C

%

7

énergie absortiée
varbrauchle Leistung
energy absorbed

énergie ragtiliée
restitilerte Leistung
energy restored

&nergie smmagasinégs
autgenonmimens Leistung
enargy stored

5 LA
RN RN s T ; Pautours 7 Honen ! Heignts

H1 H1-025C HY-080C HiC

Application

With effect from 1st January 1990,

All UIC raitways.

Record references

Headings under which the guestion has been dealt with

— Question 5/SA/FIC = Approval of the new Leaflet 827-1 “Technical
specification for the supply of elastomer components for buffers”.
{"Traction and Rolling Stock” Committee - Paris, June 1986).

— Question 5/SA/FIC - Approval of the revised Leaflet 827-1 “Techni-
cal specification for the suppiy of elastomer components for buffer and
draw gear”.

(“Traction-and Rolling Stock” Commitiee - Helsinki, June 1989).




