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This Jeaflet includas four sections :

Cast-stee] solid automatic coupler heads.

829-1

Automatic-coupler heads formed of two weld-assembled cast-

steel parts:

Automatic-coupler heads made of spheraidal- graphite cast

iron.

:  Mechanically-weldad automatic-coupler heads.
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1- PURPOSE
1.1 - This specification governs the supply of heads for LG type auto-

matic couplers with centre buffer, for tractive and trailing stock,

The provisions set out below apply to solid automatic coupler
heads made of cast steel from grades A, B or C.

All relevant instructions for implementing the-contract, especially
those concerning the application of the following paragraphs-in this specifica-
tion
-221.2
-2.2.2;223

-3.2.5

-4.2 ;4233

must-be indicated in the order and its appended documents,

1.2 - List of reference documents

Reference is made, in this specification, 1o the following. docu-
ments ;

-ANGC Leaflets 829-3, 840-2 :
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- International standard . 180 87
- 150" Recommendations . 1SO/R 79, 1S0/R 148
I1SO/R 81

[50/R 404, ISO/R 1027
-ASTME 71-64

2 . CHARACTERISTICS

2.1 - Materials

2.1.1 - Standard grades

The coupler heads shall be made of cast steel from grade A BorC.

219 . Chemical properties {on products)

Grade A steel (1) % G015
Grada B steel (2) 1015 < % C <% 0.24 and Céq < 0.50(3)
Grade C steel {4) 1 0.24 <% € <2.0.30 or € 20.24 and Céq >0.50

Fof these three grades S % 0.035%
P = 0035 %

i i Idable without any special precautions, _ o
23 TITV:‘IS g;?:jeliswiieldable without prebeating, on ‘condition thatt.the :ﬁeéci:;agt ilr-:e Eled-
hig!fer than 1.5 k)/mim, that it produces low hydrogan percedrj ages
ing-induced canstraints’are limited, as is-the case during re-loading.

Crt Mo+ V 4 Ni*cu.
) Ceq = crME s+ M= BT

j i | precautions baing taken {preheatingl.
i idable subject to ceértain special prec T g
[4’ $nl|: fgar;d(:h:t?ﬁe 2arbon contant might notbe as high as it rould be-shall not justifty
rejection of the:steel grade.
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The chemical compaosition shall be dacided by the manii-
facturer, who must-specify, in the manufacturing programme, the standard grade

used as well as the permnissible limits for aach of the chemical properties inelud-
ing resicual traces {see'3.2.1).

2.1.3 - Mechanical properties.:
- Tensile strength = 6500 N/mm?2
- 0.2 % proof stress 2 450 N/mm?2
- Elongation percentage after fractura == 17 %

- Notched bar impact test at - 60° C onV-shapenotch test-pieces @ the average
value (of three tests) of the fracture energy must be higher than 20 Joules,
each-individual value not being less than 2/3 of the vaiue laid down.

- Brinell hardnass -

Thehardnesses recorded on parts. in the saimie batch ball-

tested in the same place must not show any ‘differences of more than 40 Brineli
units:

The hardness recorded on the test bar (see 3.2.3) must

fall within the range of values for hardnesses obtained with parts from the same .
batch,

2.1.4 - Weldability properties

The properties imposed as regards the weldability tests,

torming part of the acceptance of the different grades of steel, are given in Ap-
pendix 3.
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The values of Vickers hardnesses under bead {seed.2.3.4)
for steels from standard grades 8 and-C must be less than or equal to 450.

. 2.2 - Parts

2.2.1 - Physical properties
2.21.1. - Appearance

ThHe caupler heads must be thoroughly cleaned, fettled
and free from loose Oxide or scale. All risers, gates, feeder heads and vents
miust be carefully removed. These different operations must be carried out in
a manner. that ensures satisfactory appearance of the partsiand does not impede
their functiening.

2.2.1.2 - Soundness

The coupler heads must be $ound throughout and must
not-show any defect detrimental to their use.

The magnetic particle crack test must not reveal any
traces of dafect in the heavily-stressed areas {1). Cracks of less than 20 mm in
tengthi shall be permitted inthe other areas examined.

Section 1

{1) See Appendix 1 (sheats 1 and 2).
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No- residual magnetism, likely to bring about the persistent
prasence of magnetic dust detrimental to satisfactory behaviour in service, muist
pxist in the parts after-examination.

The fitlms obtained from' the radiographic examination of
heavily stressed areas {1) muist not show any defects more serious than those
shown onthe films in class 3 of Standard ASTM E 71-64-to which the order or .
its-appended documents must refer, for defects in types A, B and G no defect
intypes D, E, Fand G shall be aflowed.

2.2.1.3 - Texture

The texture must be fine, uniform and free of any shiny cris-
1als.

2.2.2 - Geometrical properties

The shape, dimensions.and the ‘tolerances allowed on the di-
mensions must be in conformity With those laid down in the:order ot its append-
ed documents ; failing any indi¢ation on these documents, the tolerances to be
compiied with are those given in Ul C Leaflet 340-2.

2.2.3 - Marks

Each part [saving the foundry must bear, in.the position and
ta the dimensions given in the order-or its appended doeuments, the following
embossed manufacturing marks :

- the mark of the:supplier,

(1) Sea Appendix 2.
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- the reference number of the part,

- the identification mark,

- the date of manufacture (month and last two figures of the year of manu-

facture),

. - thie:standard- grade.of the steel (A, B or C).

3 -MANUFACTURE

3.1 - Preparation of the steel

The steel used for the manufacture ‘of the coupler heads must
be melted by the electric furnace, the open hearth process; by a top blown oxy-
gen process, of by any ather process recognised as equivalent by the purchasing

Railway.

3.2 - Manufacture of the parts

THe manufacture of the coupler heads may anly be entrusted
to suppliers who have received the prior approval of the purchasing Railway.

8291
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3.2.1 - Manufacturing and inspaction programme

Before commencing manufacture, the supplier must indicata
which standard grade is to be used, as well a5 the permitted limits, on product,
for each of the chemical properties, including residual fraces, together with the
possible. preheating thermal cycle to be arranged during the welding. process.

The. supplier must also submit to the purchasing Railway,
for approval, a. manufacturing programme specifying the methods employed
particularly as regards casting lechrriges (sizes of gates, tisers, feeder heads,
alr vents, denseners, etc); and the type of heat freatmént (maxinium temipe-
rature, the period during which the temperature is maidtained, coding condi-
tions} which heintands to use:

In addition, the supplier must submit a programme of the en-
visaged inspections to the purchasing-Railway for approval.

Any alteration to this programme must He submitted to the
purchasing Railway for approval.

3.2.2 - Prototypes

Before commencing mass production, the supplier must ma-
nufacture three prototype heads in strict conformity-with the approved manu-
facturing programme.
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This dperation must be menitored and checked by the re-
preseritative of the purchasing Railway, who shall subsequently. carry out, on
the manufacturer's jpremises of in his laboratories, all the examinations {ma-
gnetic particie crack testing, vadiography, sectioning of certain greas, etc.)
which he considers recessary to ensure that the manufacturing programme
followed snables sound parts to be obtained.

He shall also check the chemical, mechanical and geome-
trical properties stipulated in Article: 2, according to the process laid down for
miass production,

In addition, he shall carry out afl the weldability tests as
stipulated in Appendix 3 for acteptance of the steel.

Only when all these examinations and tests have given satis-
factory results may the purchasing Railway authorise mass production.

3.2.3 - Mass production

The wethod used in mass production must be strictly iden-
tical to that approved after tests on prototypes.

Any modification to the manufacturing process shall cdusa
the procedure laid down in 3.2.1 and 3.2.2 above to be set in motion again.

Each coupler head leaving the foundry must have at least
two cast-on test-bars still attached. These shall be about 1B mm x 20 mm_in
section, and are for the texture test. One of these test bars must be position-
ed on the thickest part of the coupler head, and must remain afrached to it
until - completion of the full heat cycle.

829-1
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Each casting -shall be rapresentad by at least two test blocks
measuring 400 mm x 100 mm x 25 mm for the tensile, notched bar impact and
hardness-under-bead: tests, as well-as the sample for chemical analysis.

These test hlocks shall he marked and cast at the same time
as the castings, with metal from the same gast, in a mould formed in the sameg
way as-that of the part.

They shal undergo the same tharmal cycle a5 the parts, and
shall be placed in the furnace adjacent to them.

The representative of the purchasing Rajlway shall have the
possibility to check that the metal of the castings is identical to that of the
test’ blocks representing the cast by comparing the analysis of these blocks
with ‘that gffected on a test bar for the texture test takenfrom a casting chosen
at random.in the batch.

3.2.4 - Heat troatmient

The ¢toupler héads shall undergo the heat tfréatment in ac-
cordance with’ the conditions laid down by the manufacturing programme.

3.2.5 - Machininy

Machining shall be carried out in accordance with the in-
digations given in the order or its appended documents.
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3.2.6 - Repairs

Minor defects may be repaired by welding, after approval
of the process by the representative-of the purchasing Rallway.

Any repair intended to hide a defect s strictly forbidden
and shall result-in rejection of the entire batch.

4 - INSPECTION

4.1 - Manufacturing inspection

The representative of the purchasing Raitway rmust be able
to check any. phase in the manufaciure by random checks: He shall examine the
prototype after stripping from the mould, before removal of the gates, risers
and feeder heads, to check that'the ranufacturing programmie has baen strictly
observed.

On mass-produced coupler heads, he may carry out the same
checks, as he thinks fit. ‘

He must have access to all documents prescribed in the ins-
pection programme; in particular to the charts plotied by correctly-calibrated
recording pyrometers, in order to check the characteristics of the heat treat-
mants,

829-1
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Before presentation, the supplier shall carry out, under his
own responsibility, a magnetic crack test on each couplar head and s Brinell
hardness fest:on at least 10 % of the heads in each batch.

4.2 - inspection of the parts

The inspection of the parts shall be carried out by the re-
presentative appointed by the purchasing Railway. However, if the order or
its appended documents o stipulate, delivery of coupler heads may; merely,
be accompanied by an inspection certificate for the products, issued by the
favlory, as defined in paragraph 4.1.3 of 150 Recommendation R 404.

4.2.1 - Presentation

4.2.1.1 - Condition of the parts on présentation

The coupler heads shall be presented in delivery condi-
tion, before protective treatment.




-19. 829-1
R

Section 1

4.2.1.2 - Grouping inte batches

The coupier heads shall be presented grouped into batches ;
each batch shall include parts from the same cast orily, which have undergone
tha same hieat treéatment.

In the evant of a second annealing reguiring to be carried
out, the batch shall consist of parts from the same cast and ernanating from a
charge having undergone the same heat treatment. The size of the bawch may
not exteed 20 tonnes.

4.2.1.3 - Advice of presentation

The presentation .date shall be advised to the representative
of the purchasing Railway by written note, signed by the director of the pro-
ducing faetory or his suthorised reprasentative. This note st indicate the
number of parts presented i each ¢ast, also the references of 1he ordar cover-
ing them. At the time of presentation, the supplier shall hand to the representa-
tive of the purchasing Railway, & certificate giving the results-of the full che-
mical analysis-carried out on- the casting, inchuding residual traces, and. stating
that the prescribed conditions of manufacture have been complied with and
that the prescribed magnetic particle crack test .and Brinell hardness test have
been satisfactorily carried out.

829-1
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4.2.2 - Nature and proportion of the checks and tests

The coupler heads shall
and tests :

subjectad to the foliowing checks

MNature ot the chadks and tests

Number of the checks or tests per batch

- Chemical analysis (1)
- Tansile test
~K V. impacttest at <600

- Brinell hardness test

- Texture-tests

- Magnetic particle crack test

- Radiographic examination -

- Vickers hardness test undar bead
{a)

-.Appearance and dimenstonal checks

]
1
T (2
- on 10 % of the parts (3)
- on the tést blok
< on gach part
-an 10 % of the parts(d

- 1 for4 patches

1
- as the pur¢hasing Railway thinks

fit

{1) The chemical analysis, including residuals, mdstbe consistant with the chemizgal analysis

as presented during accaptance,

{2} Baddi 18t Includes & series of 3 test-pleces,

{3) Before pressntstion, at least 10 % of the parts must have undergény, under the responsi-
bility of the supplier; the Brirell hardness tast;, and all parts the magnetic particle crack

1951,

{4) Tha tast is carried out anly on Band C grade stesls:
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Macrostructure section aar b
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1) For mass production :
Length =400 mm
Width =100 mm

2) HB = Brinell hardness measurement

Fig. 1

Y
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3)

0,5

Q

Electrodes M.A.

3) Prototype :
e =side thickness
Mass production :
e =25 mm

MAG.
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4.2.3 - Removal and preparation of the samples and test-pieces.

The representative of the purchasing Railway shall remove st
random; from each batch presented, the test blocks: and castings which he
intends using for the tests, and shall mark them indelibly.

The cutting up of the samples and the machining of the test
pieces must be carried out in the cold condition, and conducted with:- care, o
that no appreciable heating of the metal oeeurs. The sampligs shalt be removed
in such a-way thar additional tasts can be carried out with the metal left over,

The samples-and test pieces must retain the stamps of the re-
presentative of the purchasing Railway ; any transfer of marks may only be
effected by him.

4.2.31 - Chemical analysis

The sample for chemical analysis shall consist of .a -séction
about T0 mm in thickness of a test block.

4.2.3.2 - Tensile and impact tests

The test pieces for the tansile and impact tests shall be taken
from the axis of the test block.

8291 .24 -
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4.2.3.3 - Brinell hardress

The Bringll hardness test:shatl be carried out on the parts in
the pasition indicated in the order or its appended documents; and on the test
bloclk as indicated in Figure 1.

4.2.3.4 - Brine!l hardness test under bead

A welding bead shalkbelaid inonerunonone of the test blocks
measuring 400 x 100 x 25 mra, as indicated in figure: 1. The net welding energy
to be used shali be :

E = 1.85kd/mmx 15 % where

0.85 x arc voltage (Volt) x welding current (Amp)

1000 % welding speed (mmisec)

4.2.3.5 - Texture

The test bars for the texture tast shatl be notehed on one face
only-and 4s near-as possible 1o the points where they were attached to the cast-
ing. The depth of this notch must be lessthan 172 of the thickness of the bar.

4.2.3.6 - Radiographic examination

The radiographic examisation shall be effected on a part
chosen by the representative of the purchasing Railway.
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4.2.4 - Performance of the checksand tests

4.2.4.1 - Tensile test

The tensile test-piace and the test itself must be in accordance
with IS0 Standard B2. The length betwean marks shall be calculated by the for-

Lo - 585 JED

mula:

4.2.4.2 - Notched bar impact test

The niotehed bar impact test-piece and 1! test itself must be

in.accordarice with the provisions of 150 Recommendation R 148.

4.2.4.3 - Brina!l hardness test

The Brinell hardness test must be conducted in aecordance

with 130 Recommendation R 79,

4244 - Vickers hardness test under bead

The Vickers HV 5 hardness tests shall be carried out every

0.5 mm as indicated in figure 1.

The tost must be conductsd in accordance with S0 Recorr-

mendation R 81.

829.1 ,
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4.2.4.5 - Texture test

The test bars for the text
' ure ‘test shall be broken wi
hammer, the-blow being applied on the notched side. e

4.2.4.6 - Magnetic particle crack test

boen _ The magnetlch particle crack test effected on parts which have
p_rewuusls( cleaned and either shot-peened or correctly sand-blasted, shall
be carrlec_:l out [n accordance with Appendix 1 {Sheets 1 .and 2)-which ind'ica;i
the heavily-tressed areas where no defect can be aliawed and stressed .
m-rhere the presence ot lines not exceeding 20 mm can: b u)’!ara'r d The et
tion process using magnetic ink shall be uséd. P The detec

The magnetization-and dema izati
grnetization test proced
be’ approved by the purchasing Railway. proveetes must

Magretization by current. fl
] _ ow through the casting |
althorised ; its use shall result in rejection. Fing o not

4.24.7 - Radiographic examination

The radiographic examination shall b i i l
] The ) e-carried out in the heavi-
ly-stressed areas indicated in Appendix 2 ; the image guality Index shall be
assessed by means of one of the wire or step indicators defined by 150 Ree
mendation R 1027. Y e
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All the parts on which a radiographic test is performed must
carry-a mark clearly visible-on the film,

Parts where this examination. show defects not permitted in
2:2.1.2 can be cut up, at the manufacturer's request, 1o determine the serious:
ness.of the defects with accuracy.

4.2.4.8 - Dimensional check

Checking of the dimerisions shall be carried out by ariy-suit-
able means, especially by means 'of gauges supplied by the manufacturer and
conforming to those defined by the UIC,

The gauges must -be periodically checked by -an approved
laboratory.

4.3 - Conclusion of inspection

Any. result of a texture test which is niot satisfactory, also
any appearance or dimensional defects, shall head to rejection of the part.

Any result of chemical analysis, tensile, iImpact, Brinell hard:
ness or Vickers hardness test under bead, which is not satisfactory, shall lead
to rejection of the corresponding batch.

829‘1 y . 28 L
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Further tests may only be carried out, at the request of the
manufacturer, with or without improvement treatmerit, with the. prior agree-
ment of the purchasing Railway.

If any unacceptable defect is revealed by the magnetic part-
icle: crack iest, the casting shall be rejscted and a systeriatic examination of
the: area in ‘which the defect(s) were found shall be madé on all castings in
the batch ; each one found similarly defective shall be scrapped.

If any unacceptable defect is révealed by the radiographic
examination, the casting shall be rejected and a systematic examination of
the areainwhich the defect(s) were found shall be made on all castings in the
four batches.

6 - DELIVERY

5.1 - Protection against oxidation

After checking and stamping by the representative of the pur-
chasing Railway, the parts shall receive, before storage or-dispatch, 4 coating
approved by this Railway.

5.2 - Guarantes

The coupler heads shall be guaranteed for a period. of & {five)
years against any manufacturing defect. This period shatl run with effect from
the end of the month marked on the parts.
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It the coupler heads are fitted to new stock; the date of de-
livery of the wehicles to which they are fitted shali be considered as the begin-
riing of the guardntee. If the coupler heads are fitted to stock in use at the time
of reconversion lo agtomatic coupling, the date of fitting which shall be ad-
vised to thesupplier, shall be considered as the beginning of the guarantee.

Coupler heads “which, during the guararmee period; show
defects rendering them. unsuitable for service or reducing their service life,
shall be rejected.

Before heing finally rejected, the defective coupler heads
may, however, be subjected to a check examination between the purchasing
Railway and the supplier, if the:latter s0 requests.

When the check examination confirms that Lhe defects are
truly. imputable to the manufacture, the defective coupler heads shall be final-
ly rejected.

In cases where the tesults of the check examination do not
gnable an agreement to be reached between the purchasing Railway and the
supplier; recourse shall be had to experts approved by both parties 1o settle
the dispute. The costs shall then be borne by the party finally held. respons-
ible.

When mare than. 5% of parts from the same cast show defects
resuliing in rejection, the purchasing Railway may reject the whole of the cast.

Rejected coupler heads shall be made available 1o the sup-
plier, with a view to their replacement or their reimbursement at their value,
in new.condition, af the time of withdrawal,
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Magnetic particle crack test | Appendix 1
i (Sheet 1)

- on the «stressed » areas where the presence of lines }
not exceeding 20 mm can be tolerated.
- on «heavily stressed» angles where no defect can be

accepted (broken lines indicate the unfavourable
direction).
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AUTOMATIC COUPLER HEAD
Radiographic examination

[
i R

IRARAR IR Section 1
Heavily-stressed areas : R i Appendix 2

R5 : Head-arm connect-
ion
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2.2.2 - Weldability test at low temperature (Steels B and C)

-39

2.2.2.1 - Notched-bar impact test
Two samples shall he prepared and welded as indicated in

figure 1.

Adl the weld-bead runs shall be deposited with the same net
welding energy of E’= 1.5 * 15% kd/mm.

The temperature betwegn runs shall not exceed 150°C.

2.2.2.2 - Viekers hardness test under bead

A weld bead shall be deposited on a sample in 4 single run
(figure 2).

The net wetding energy to be used shallb¢ E = 15 & 15%
kJ/mm.

3 - PERFORMANCE OF THE TESTS

3.1 - Notched bar impact test

The position of the notch on-the impact test pieces shall be
determined by macro-etching (Fig.1)-

8291
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Appendix 3

The impact. test-piecs and the grganisation of the test shall
comply with the provisions of IS0 Recommendation R 148,

3.2 - Vickers hardness test

The HV 5 hardness test shall be carried out at intervals of
0:5 mm in straight )ine, as indicated in figure 1 for the tast at high temperature;
and as indicated in figure 2 for the test at low temperature. The test-must.be
conducted in' conformity with. 180 Becommendation R 81,
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-SECTION 2 -

AUTOMATIC COUPLER HEADS

CONSISTING OF TWO WELD-ASSEMBLED

CAST-STEEL PARTS
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T - PURPOSE
1.1 - This specification governs the supply of heads for UIC typs

automatic couplers with centre buffer, for tractive and trailing stock.

The provisions set out below. apply to automatic-coupler
heads made of two cast:steel parts, waeld-assembled along a horizontal plane
located outside the impact zone. These parts shall be in.cast steel from grades A,
B or C,

All relevant instructions for implementing the contract,
especially those concerning the application of the following paragraphs-in this
specification :

- 2.21.2
=222 ;223
=325

4.2 4233

must be indicated in the order and its appended documents.

1.2 - List of reference documents

Reference is made, in this specification; to the following do-
cuments

- -UIC leaflets 829-3, 897-13, 8402 ;

- Imternational Standard : 180 B2,
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- 150 Recommendations : 1SQ/R 79, ISO/R 148,
ISO/R 81,
I5O/R 404, 1S0/R 1027,

- ASTM E 71-64.

2 . CHARACTERISTICS
2.1 - Materlals
2.1.1 - Standard grades

The coupler heads shall be made of cast steel from Grades A,
B or C.

2:1.2 - Chemical properties on products)

' Grade A stesl (1) : % C %=0.15
Grade B steel (2) :0.15< % C < .0.24 and Cég <.0.50 (3)
Grade C steel (4) :0.24 <% C< 0.300or C<0.24 and Céq =050
For thase thrae grades S <0.035%
P <0.035%

(1) This grade is weldablg without any special precautions. o

{2) This grade is weldatils without prahedting; on condition that the walding angrgy 1s-hiogher
than 1.5 klJ/mm, that It produees’ low hydrogén percentages :and that the welding
induced constraints ara lirited, as s the casa during re-loading.

Mn. , Cr + Ma*\(‘ + Ni+ Cu

8 1 15

(3}Céq =C +

{4} This grade is weldable subject ta certain special precautions being taken {preheatingl.
Tha fact that the carbon content might not be so high as it could be shall not justify
rejaction of the steel grada,

829-1 50
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The chemical composition shall be decided by the manu-
facturer who.must specify, in the manufacturing programme, the standard grade
used as weli as the permissible Iimits for each of the chemical properties, includ-
ing residual traces {see 3.2.1).

2.1.3 - Mechanical properties

The echanical properties of the fitler metal and of zones adja-
cent to the welding must be at least equal to those imposed for the base metal of
the parts to be assembled. These properties are listed below::

« Tensite strength: 2 600 Nfimm2
- 0.2 % proof stress. & 450 N/mm?2

- Elongation percentage after fracture = 17%

- Notched bar impact test at - 50? C on V-shape notch test-pieces :the average
value {of 3 tests) of the fracture energy must-be higher than.20 Joules, each
individusl value not being less than 2/3 of the value laid down.

Brirell -hardness :

The hardnesses recorded on parts in the same batch, ball-tested
in the same place, must not show any differences of more than 40 Brinell units.

The hardness recorded on the test bar (see-3.2.3) must fall with-
in the range of values for hardnesses obtained with parts from the same batch.
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214 - Weldability properties

The properties imposed for the weldability tests forming part of
the atceptance of the different types of steel  are given-in Appendix 3.

The values of Vickers hardnesses urider bead (see 4.2.3.4) for
steels from standard grades B and C.must be less than or equal to 480,

2.2 = Parts

221 - Physical properties

2211 - Appearance

The coupler-head parts. must be thoroughly cleaned, fettled
and free from loose oxide or scale. All risers, gates; feeder heads and vents must
be carefully removed. These different operations must be carried gut in a man-
ner that enstres satisfactory appearance of the parts and does not impede their
functioning.

The welds must be free of hollows, undercut, sudden irregu-
lafities of excessive extra thickness, restarts, differences. in level and any other
cause of stress concentration.

Penatration must be complete over the whole length of the
weld,

8291
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52

No arc buirns or arc spols inust be made-outside the bounda-
ries of the weld preparation.

The cenitre-line of the weld beads must not deviate by mare
than 1 min from that of the edges to be welded.

221 .2_ - Soundness

The coupler heads must be sound throughout and not show
any defect detrimental to their use.

The magnetic particle cragk test must not reveal any traces of
defect in the heavily stressed areas {1). Cracks of less than 20 mm in length shall
be permitted elsewhere.

No residual magnetism, likely to bring abput the persistent
presence of magnetic dust detrimental to:satisfadtory performance in service,
may exist inthe parts after examination.

The films obtained from the radiographic examination of hea-
vily-stressed areas (2) must -not reveal any defects more sefious than those shown
on the films. in class 3 of Standard ASTM E 71:64, 1o which-the order or its ap-
pended -documents must refar, for defects in types ‘A, B and C ; no defect in
types D, E, Fand G may be allowed.

The magnetoscopic examination of the weld beads and of
areas adjacent to them must not reveal any trace of defect.

(1) See Appendix 1 {sheets 1 and 2}
{2} See Appendix ¥
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The films obtained frof thie radiographic examination of the
welded zones miust be consistent. with the characteristics of class 2, UIC Leaf-
let 897-13.

2.21.3 - Texiure

The texture must be fina; uniform and free of any shiny cris-
tals.

2.2.2 - Geometrical properties

The shape, dimensions, arid the tolerances.allowed on the di-
mensions must be consistent with those fixed in the order or its appended
documents: Failing any indication on these documents, the tolerances to be
complied with shall be thase given in UIC Leaflet-840-2.

2.2.3 - Marks

Each part leaving the foundry must bear, in the position.and
1o the dimensions indicated on the order or its apperided documents; the foliow-
ing-embossed manufacturing marks

- the mark of the supplier,

- the reference number of the part

- the identification rmark

- the date of manufacture {month and last two figures ot the year of manu-
facture} ;
the standard grade-of the stegl (A, B or C).

829-1 .
R
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3 - MANUFACTURE

3.1 - Preparation of the steel

The steel used for manufactiring the parts 6f the coupler body
shall be prepared by means of the electric or open-hearth process, by a top-
blown .0Xygen process or by any other process recognised as equivalent by the
plirchasing Railway.

3.2 - Preparation of the parts

The manufacture of the coupler-body parts may only be en-
trusted 1o suppliers who havée been approved by the purchasing Railway.

The manufacture of the welded parts may only be entrusted
to approved suppliers using semi-automatic or automatic welding processes,
which have received the prior approval of the purchasing Railway,

The welders carrying but the semi-automatic weiding work
must also have been approved by a representative of the purchasing Railway,
after tests which must be repeated periodically.
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3.2.1 - Manufacturing and inspection programme

Before the start of manufacture, the supplier must indicate
which grade of steel he will be using, as well as the permitted [imits, on produets,
for each of the parts including residual parts, together with the possible pre-
heating thermal cycle to be provided for during the welding process.

The supplier must also submit to the purchasing Railway, for
approval, a marnufacturing programme specifying the methods employed, parti-
cularly as regards casting techniques (sizes of gates; risers; feeder hieads, air vents,
denseners, etc), and the type of heat treatment (maximum temperature, the pe-
riod during which the temperature is maintained, cooling conditions}. which he
intends to use.

In. addition, the manufacturing programme submitted to the
purchasing Railway for approval must contain. full particulars on the prepara-
tion of the edges to be welded, on welding conditions (preheating, process, ad-
justment, diameter of wire, nature of flux, etc) and the heat:treatment after
welding.

kt shall also'specify that assemnbly is to-be effected on a fixture
permitting flat {downhand) welding 4s far .as possible, and that no adjustment
may take place after welding.

The supplier shiall submit:a programme of the envisaged ins-
pections to the purchasing Railway for approval.

Any alteration to this programme must be submifted tothe
purchasing Railway for approval:

829'1 B 56 .
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3.2.2 - Prototype

Before commencing mass production, the supplier must ma:
nufacture three prototype heads in strict conformity with the approved manu-
facturing programmae.

This -operation must be monitored and checked by the pur-
chasing Railway’s representative. -who shall subsequently carry out, on the
manufacturer’s prémises or in his laboratcries, all the examinations (magnetic-
particle crack testing, radiography, sectioning of certain areas, ‘stc.) which he
considers riecessary to ensure that the manufacturing prograrnme followed en-
ables sound parts to be obtained.

He shall also check the obligatory cherical, mechanical and
geometrical properties defined in Article 2, according to the process laid down
for mass- production.

In .addition, he shall carry out all the weldability tests as sti-
pulated in Appendix 3 for acceptance of the steal.

Only when all those sxaminations and tests have given satis-
factory results may the purchasing Railway authorise mass production.

Before assemibly of the pratotype heads, the representitive
of the purchasing Hailway shall examine the welding processies) faid down in
the plan of manufacture.

If the results of these tests are satisfactory, the representa-
tive of the purchasing Railway shall authorise the assembly of the prototypes, on
which he shall then carry out all the sectioning and examinations which he con-
sidets necessary 10 satisTy himself regarding the quality of the workmanship and
the seundness of the weld.



829-1
- b7 R

Section 2

Only when all these tests and examinations have given satis-
faction shall the Railway authorise mass production.

3.2.3 - Mass prodiiction

The mass production process must be strictly identical to that
approved after tests on pratotypes.

Any alteration to the welding conditions shall resuit in the
procedure prescribed in-3.2.1-and-3.2.2 being set in motion.

Each coupler head !eaving the foundry must have at least two
cast-on test bars of about 15 mm x 20 -mm in section still attached far the put-
poses of the texture test. One of these test bars must obligatorily be positioned
on the thickest part of the coupler head, and remain attached to it Untii comple-
tion of the full heat cycle.

Each casting shall be represented by at least two test blocks
measuring 400 x 100 x 26 mm: for the tensile ,notched-bar-impact and hardness-
under-bead tests, as well asthe sample for chemical analysis:

These test blocks shall ba marked and cast at the same time as
the castings, with metal from the same cast, in a mould formed inthe same way
as that of the parts.

They shall underge ‘the same heat ¢ycle as the parts, and shall
he placed in the furnace adjacent 1o them.

8291
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The representative- of ihe purchasing Railway shall have the
pessibility to-check that the metal of the-castings is identical to that of the test-
blocks represanting the cast, by comparing the analysis of these blocks with that
gffected on a test bar for the texture text taken from a casting chosen at random
in the batch.

The mass-welding operation.-must be identical, in all respects,
to that specified in the manufacturing programme and approved after tests and
exarmninations en-models and prototypes.

Any modification in the welding conditions shall cause the
procedure laid down in 3.2.1 and 3.2.2 to be set in motidn again,

H shall be possible Tor the purchasing Railway’s representative
to obtain, from gach cast, two further test blocks measuring 400 x 100 x 25mm,
identical to the tests blocks for mechanical and chérmical tests,

It he congiders it necessary, the répreseéntative of the purchas-
ing Railway may, at.any time, use two test hlocks for manufatturing a model
enabling the mechanical tests prescribed in 4.2.2 to be carried out.

The shape and surface condition of the chamfers must be
identical to that prescribed for the.parts.

Ths: welding must be carried out in accordance with: the ins-
tructions in the manufacturing programme, both parts for assembly béing rigid-
ly held in position by a suitable device while the welding is being carried out, No
rectification may he carried out after welding.

The model shall then be subjected to heat treatment under the
conditions laid down in the manufacturing programme.



8291
R
Section 2

-hg.-

The manufacture of the mode! must be monitored and check-
ed by the representative of the purchasing Railway, who shall subsequently
check, on the manufacturer's premises, that the wetd metal and the areas adja-
cent to the weld possess the mechanical properties laid downrin 2.1.3.

3.2.4 - Heat tréatment

The coupler heads shall undergo heat treatment in aceardance
with the conditions prescribed in the manufacturing programme.

Heat treatment nust be carried out-after welding.

3.2.5 - Machining

Machining shall be carried out in accordance with the indica:
tigns given in the order or its appended decuments:

3.2.6 - Rapairs

Minor defects may be repaired by welding, after approval of
the process by the representative of the purchasing Railway.

Any repair intended to hide a defect is strietly forbidden, and
shall result in rejection of the entire hatch.

829-1 ey
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4 - INSPECTION

4.1 - Inspection of manufacture

The representative ot the purchasing Railway must be abile ta
carry out random checks on any phase in the manufacture. He shall examine the
prototype after stripping from the mould, beforé removal of ihe gates, risers
and feeder heads, in order 16 check that the manufacturing programme has been
strictly observed.

He may carry. out the same checks on mass-preduced coupler
heads, as he thinks fit.

He must have access to-all docurments prescribed by the ins:
pection programme, in particular to the charts plotted by correctly-calibrated
recording pyrometers, in order to check the characteristics of the heat treat
ments.

Before presentation, the supplier shall carry -out, urder his
own responsibility, ‘a magnetic parlicle crack test on each -coupler head part.

The representative-of the purchasing Railway must be able to
carry out this examination before welding.

The supplier must also carry -out, under his ‘own responsibi-
lity, a Brinell hardness test on at least 10 % of coupler-head parts from each
batch.
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The representative of the purchasing Railway must be able to
check the preparation of the chamfers and the execution of the welds by ran-
dorti. checks in order to ensure that the manufacturing programme has bean
strictly complied with.

If he considers it necessary, he miay ask for a model to be
manufactured, at any time, under the conditions prescribed in 3.2.3 in order 10
check that the mechanical properties in the weld metal and-in.the heat affacted
zohes are in accordance with those Taid down in2:1.3.

Before presentation, all weld beads and adjacent zones must
also be suhjected, by thie supplisr, to the magnetic particle crack test

4.2 - Inspection of the parts

Inspection of the parts shall be carried. out by the representa-
tive appointed by the purchasing Railway. However, if the order or its.appended
docunients so stipiilate, delivery of coupler heads may, simply, be accompanied
by an inspection certificate for the products, issued by the factory, as defined in
paragraph 4.1.3 of 1SO Recommendation R 404,

4:2.1 - Présentation

4.2.1.1 : Condition of the parts on presentation

The coupler heads shall be presented in delivery condition, be-
fore protective treatinent.

829-1
R
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4.2:1.2 - Grouping into batches

The coupler heads shall be presented grouped into batches ;
sach batch shall consist exclusively of ‘parts-from :the same cast, which have un-
dergone the same heat treatment.

in-the event of a second dannealirng requiring to bie cafried out,
the bhatch shall consist of parts from the same:cast and emanating from:a charge
having undergone the same heat treatmient. The size of the batch may not.ex:
ceed 20 tonnes.

4.2.1.3 - Advice of presentation

The date of presentation shall be-advised to the representative
of the purchasing Railway by written note, signed by the director of the produs
cing factary or his authorised representative. This note must indicate the number
of parts presented in-each cast, al§o the references of the order covering them.
At the time of presentation, the supplier shall hand to the representative.of the
purchasing Railway, a certificate stating that the prescribed eonditions of manu-
facture have been complied with and that the magnetic particle crack: test and
the Brinell hardness test as prescribed abéve, have beer satisfactorily carried out.

The certificate: issued to the representative of the piurchasing
Railway must also state that the individual magnetic-particle crack test on the
component parts as well as on the weld beads and their surrounds have been
effectively-and satisfactorily cariied out.
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4.2.2 - Nature and proportion of the chacks and tests

4.2.2.1. - The coupler heads shall be subjected to the follewing

checks and tests :

Nature of the checks and tests

Number of the checks or tests per

Brinell hardness tést

Texture test

Magnetic particle crack test
Radiographic exaniination

Vickers hardness test under bead {4}

Appeatrance and dimensienal chacks

batch
Chernical eomposition check (1) 1
Tensile test 1
KV impact test at - 50°C 1.2}

- on 10 % of the parts {3t
on the 1est block

on each part

an 10 % of the parts {3}

1 per 4 batches

as the purchasing Railway thinks fit

{1} The chemical analysis, including residual fiaces, must be consistent with the chiemical

analysis presented during acceptance.
{2} Eachtest inchudes a'serigs of 3 test pleces.

(3} Before presentation, at keast 10 % of the parts must have undergone, under the responsi-

bility ‘of the supplier, the Brinell hardness test, and all parts the magnetic particle crack

test.

{(4) The test shall be carried out on steel from standard grades B and C only.

4.2.2.2 - The models and parts shall be subjected to the following checks and tests :

829-1
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Mature of the checks and tests

Tensile test on weld metal, base metal and

heat-affected zone

V-notch impact test.at -50° Con weld matal

(1

Radiographic examination of welded zenes

Magnetic particle crack test

a}l on the component parts before welding

b) :on the weld beads and adjacent Zones

§ 4.2.3.2. Each. test comprisés aseries of thiee test piscos.

See figure 1,

1

st-have been subjected, before welding, undsr the respansibility of the supplier, w0 the magnetic particle

(2} All parts mu

crack test.

adjacent zones must have been subjected, under the.responsibility of 1he

Beforg presentation; all the weid béads and
supplier, 10 the magnetic particie crack test.

{3
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4.2.3 - Roemoval and preparation of the samples and test-picees

The representative of the purchasing Railway shall
remove at random, from each batch presented, the test blocks and castings
which he intends for. the tests; and shall mark them indelibly.

The cutting up of the samplés and the machining of
the fest pieces must be carried out in the cold condition, and conducted with
care, so that no appreciable heating of the metal should occur:

The samples shall be removed in such a way that ad-
ditional tests can be carried out with the metal left over,

The samiples and test-pisces must retain the stamps.of
the representative of the purchasing Raitway sany transfer of marks may only be
effected by him.

4.2.3.1 - Chemical analysis
The sample. for chemical analysis shall consist of a
section about T0 mm in thickness from'a test block.
4.2.3.2 ~ Tensile and impact tests

On the coupler-head parls, the test pieces for the
tensile and impact tests shatl be taken from the axis of the test block.

829.1
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The test-piece fur the tensile test, 15 mm in thick:
ness, and the test-pieces for the impact tests, shall be removed, in‘accordance
with paragraph-3.2.3, in the axis'of the modal, as per figure 1 opposits.

4.2.3.3 - Brinell hardness test

The Brinell hardness test shall be carried aut on the
parts in the position indicated in the order or its appended documents, and on
a test block as indicated in figure 2.

4.2.3.4 - Vickers hardness test under bead

A weld bead shall be: deposited ina single run on ong

of ‘the test hiocks measuring 400 x 100 x 25 mm, asindicatad in tigure 2. oppo-
site.

The net welding energy to be used shall be
E = 1.5 kJ/mm £ 15% where

arc voltage {Volt) x‘welding current (Amp)
E = 085 x

1000 x welding speed tmm{sec)
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42,35 - Textureg test

The cast-on test bars for the texture test shall be not-
ched on oné face -only. and as near as possible to the peints whare they weére
attached to the casting:

The depth of this notch must be less than 1/2 of the
thickriess of the bar.

4.2.3.6 - Magnetic particle crack test

The magnetic particlz crack test shall be carried out

3

on the coriporent parts before welding and on the welded zone of parts a
ready fordelivery.

The surfaces to be monitored must be clean, and
i he
clear of any oil, grease or other ‘anomaly that may affect tha formation of t
spectrum.

4.2.4 - Performance of the checks and tests

4.2.4.1 - Tensile test

The tensile test-piece and the actual test-must fn-
. ‘.
form to the provisiuns of 150 interhational standard 1S0O B2, The length: be

ween markers shall be calculated by the formula

Lo = 5.66 v/ So

829-1
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4.2.4.2 - Notched bar impact test

The notched bar impact test'piece and the actual test
must conform 1o the provisions of 150 Recommendation R 148.

4.2.4.3 - Brinell hardness test

The Brinell hardness test must be carried out in ac-
cordance with 150 Recommendation R 70,

4.2.4.4 - Vickers hardness test under head

The HY 5 Vickers hardness tests shall be carried out
at intervals of 0.5 mm, as indicated in figure 2.

The test must be performed in accordance with ISO
Recommendation R 81.

4.2.4.5 - Texture test

The test bars for the texture test shall be broken with

a hamrner; the blow beirg applied on the notched side.




829-1
71 -
Saction 2

4.2.4.6 - Magnetic particle crack test

The magnetic particle crack test, effected on parts
previously cleaned and either shot-blasted or sand:blasted correctly shall be
carried out in accardance with Appendix 1 {sheets 1 and 2} which glves the
heavily stressed areas where no defect.can hé allowed, and stressed areas where
the presence of lines not exceeding 20 mm can be tolerated. The detection

process based on magnetic ink shall be used-

The fest shall be carried out i such a way that all
the wald beads-and their surrounds are checked:

Procedures for the miagnetisation and demagnetisa-
tion test must first:have been approved by the purchasing Railway.

Magnetization by current flow through the casting is
néet authorised ; its use shalbresult inrejection.

4.2.4.7 - Radiographic examination

The radiographic examination shall be carried out in
the heavily stressed areas indicated ir Appendix 2 and over the whole length of
the welded areas. The image quality index shall be assessed by means of one of
the wire or step indicators defined in 150 Recommendation R 1027.

All the parts on which aradiographic test is-perform-
ad miust carry-a mark clearty visible on the film.

Parts where tHis examination reveals defects that are
not permitted in Paragraph 2.2.1.2, can be cut up, at the manufacturer’s request,
tor determine the seriousniss of the defects with accuracy.

829-1
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4.24.8 - Dimensional cheek

Checking of the dimensi

. ) sions shall be carried

" ied out by

¥ suitable .means, especially by means of gauges supplied by the manufact ,
and-conforming to those defined by the UIC. o

The gauges must iodi
proved laboratory. be periodically checked by an ap-

4.3. - Conclusion of the inspection

Any result of a textur ich i
e _ : 8 test which is not satisfacio
0 any appearance or dimensional défects shall lead to rejection of the parr‘:'

Any result of chemical i i
o . icai analysis, tensile, impac
nell hacdriess or Vickers hardness test under baad which 'is riot satis o

shall lead to rejection of the corresponding batch. factory;

of the manafacuirer W'thFurthérhtests may only be carried out, at the request
» With or without improvement i i
agreement of the purchasing Raijlway. Foaiment. with the prier

Any result of a ma i i

. . gnetic partiele erack test i

| it o which
; not satusfa.ctory, shalt lead to rejection of the part or of the casting itself if
the anomaly: involves the welded area. o

oy o A systematic examination of the area in which the
y -occurred shall ‘then be carried out on al component parts or cast-

ings forming the hatch. An ich i
ings - Any result-which is not satisfa
jectian of the corresponding casting. vory shall lead o re-
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Any radiegraphic - examination result which is not sa-
tisfactory shali lead: to rejection of the corresponding casting, followed by a sys-
tematic examination of the area involved on all the castings of the four batches

concerned.

Any result of mechanical tests on models whiich is not
satisfactory shall lead to the immediate interruption of manufacture. Onee his
welding procedure has been put right, the supplier. must submit afresh to the

process set out in 3.2.1 and 3.2.2.

5 - DELIVERY

5.1 - Protection against oxidation

Atter checKing and stamping by the representative of
the purchasing Railway, the parts shall receive, before storage or despatch, a
eoating approved by this Railway.

5.2 - Guarantee

The coupler heads shall be guaranteed for a pariod of
5 (five] vears against any manufacturing defect. This period shall run with-sffect
from the end of the month marked on the parts.

if ‘the coupler heads are fitted te new stock, the de-
livery ‘date of the vehicles equipped with- them shall be considered as the start:
ing period of the quarantee. If the coupler heads are fitted 1o stock in use at the
time of reconversion to automatic coupling, the fitting-out date;, which shall be
notified to the supplier, shall be considered as the starting period of the gua-

rantee.

8291
R

Section 2

-74.

Coupler heads which, during the guarantes period

SNow de ects Iende “]g [h 1 -tab l I i
<] unsur |E.‘ Or Service o 'E:.‘(jUC‘II ”IB-] set i 'I
” A - i Y I vice h e,

Before being finat) i
_ y rejected, however; the defective
:;m{pler heads may be subjected toa check examination between the purchasin
allway-and the supplisr,if the latter so requests. ’

When the check examination confirms that the de-

fects dare nuly IT Iputab[e 10 man
uTacty e, thE dP, ecilve Couplel |Ea(|5 II b
| § al e

In cases where the results of i
the check examination
?: not erfable anagreement to be.-reached between the purchasing Railway. and
the thppher, recourse shall be had to experts approvsi by both parties 1o settie
¢ dispute. The costs shall then be borne by the party finally held responsible.

Whenh more than 5% of parts from the same cast show

r the L”CI asin “aI|Wa ma ¥ t the W O’E %)

oo - . R_ejected coupler heads shall be made available to the
supplier, Wltlh. @ view to their replacernent or their reimbursement at their value
in new condition, at the time of withdrawal. ‘
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' ' Appendix 1
Magnetic particle crack test [Sheet 1)

- an gstressed» areas where the presence.of lines not exceeding 20 mm
may be tolerated

- an ¢heavily-stressed» edges where no defect can be permitted
{broken lines indicate the unfavourabie direction)
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Radiographic examination

.-

Heavily-stressed areas :

RS : Head-arm connection
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2 - REMOVAL AND PREPARATION

OF THE SAMPLES AND TEST PIEGES

2.1 - Ramoval

The répresentative of the-purchasing Railway shall ar-
range for samples medsurfing 75 x 300 mm 1o be removed from the arm of the
prototype coupler bodies.

The thickness of these samples shall be the same as
that of the side of the coupler hicad arm.

Z.2 - Preparation of the samples

2.2.1 - Weldability test at high temperatirs {Steel A}

HV 5-hardness and rigtched-bar impact tasts:

Twa samples shall be prepared and weided as indi-
cated in figure 1.

All the weld-bead runs shall be deposited with the
same net welding energy of E =3 £ 10 % kJ/mm where

£= 0.85 x &'¢ voltage (Volt) x welding current (Amp)

100 % welding speed (mim/sec)
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2.2.2 - Weldability test at low temperature (Steels B and C)

2.2.21 - Notched-bar impact test

Two samples shall be prepared and welded as indica-
ted in figure 1.

All the weld-bead runs shall be deposited with the
sama net welding energy of E =15 ¥ 15% kl/mm.

The femperature between runs shall not exceed
150° C.

2:2.2.2 - Vickers hardness test under bead

A weld bead shall be deposited on a sample in a'single
run (figure 2).

The net welding energy to ‘be used shall be
E =1.5115% kJ/mm.

3 - PERFORMANCE OF THE TESTS

3.1 - Notched bar impact test

The- position of the notch on the impact test pieces
shall be determined by macro-etching (Fig. 1).

829-1 .-
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The impact test-piece and the organisation of the test
shall comply with the provisions of 150 Recommendation A 148.

3.2 -~ Vickers hardness test

The HV 5 hardness test shall be carried out at inter-
vals of 0.5 mm in straight line, as indicated in figure 1 for the testat high tempe-
ratiire:.and as indicated in figure 2 for the test at low temperature.

The test must be conducted in conformity. with 150
Recommendation R 81.
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Macrostructure sectionaor b

100

10

150

L

1) For mass production
length = 400 mm
Width = 100 mm

Fig. 2

21 HB = Brinell hardness measurement

¥

EH
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Anpendix 3

3}

0.5

Hardness relationship

4

Electrodes
M.A.

3) Prototype :
e = Side thickness
Mass production :
e = 25 mm

MAG.
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SPHEROIDAL GRAPHITE

CAST-IRON COUPLER HEADS

8291

829-1
R

Section 3

INDEX

1 - PURPOSE
1-1 -

12 - List or reference documents

2 - CHARACTERISTICS

241 - Materials

2-1-1 -Standard grades
2-1-2 - Chernical properties

2-1-3 ~Mechanical properties

22 - Parts
2-2-1 - Physical properties
2.2:2 -Geometrical properties

2:2-3 -Matrks

3 - MANUFACTURE
341 « Preparation of the east iron

32 - Manufacture of the parts

3-2-1 - Manufacturing and inspection programmie




(4}

81 -

3-2-2 - Prototypes
3-2-3 - Mass production
3-2-4 - Heat treatinent
3-2-5 - Machining

3.2.6 -Repairs

- INSPECTION

4.1 - Manufacturing inspection
4-2 - Inspection of the parts
4-2-1 -Presentation
4-2.2 -Nature and proportion of the checks and tests
4.2.3 -Removal and preparation-of the samples-and. test-pieces

4-2-4 - Performance of the checks and tests

4-3 - Conclusion of inspection

- DELIVERY
5-1 - Protection against oxidation
52 - Guarantee

829-1
R
Section 3

8291
R -82 -
Section 3
1 - PURPOSE
11 This specification governs the supply of heads for

UIG-type automatic couplers with centre buffer, for tractive and trailing stock.

The provisions set out below apply to spheroidal-
graphite cast-iron automatic-coupler heads.

All relevant instructions for implementing the con-
tract, especially those concerning the application of the following paragraphs
in this specification :

-221.2
222223

-3.25
-4.2,4.233

must be indicated in the order and its appended documants.

1.2 - List of reference documents
Reference is made, in this specification, to the following
dodurments :
UIC leaflets : 829-3, 840-2
international standards : SO 82, SO 1083

- 180 recommendations : ISO/RA 79, 150/R 148,
1SO/R 81,
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150 Recommendation : ISO/R 404, |IS0/R 1027
ASTM E 71:64.

2 - CHARACTERISTICS
2.1 - Materials

21.1 - gtandard grade

The coupler heads shall be made of spheroidal graphite cast

irgn.

2.1.2 - Chemical properties

The chemical composition is left to the choice of the
supplier, but must be indicated in the manufacturing programme. I must enable
the machanical properties stipulated in 2.7.3 1o be complied with and guarantee

the building-up of parts-by welding.

2.1.3 - Mechanical properties

- Tensile strength =600 N/mm?2
- D.2% proof stress 2450 N/mm?

Elongation percentage after fracture 17 %

829.1 04
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Notched bar impact at - 50° € on V-shape notch test pieces ; the average
value {of three tests) of the fracture enerdy miust bi higher than 20 Joules,
each individual value -not being fess than 2/3 of the value laid down,

= Brinell hardness ;

The hardnesses recorded oni parts in the same batch;
batl-tested -in the Same place, must not show any différences of more than 40
Brinell units:

The hardness recorded:on the sample bar (see § 3.2.3)

must-fall within the range of values for hardnesses obtained with parts from the
same batch.

2.2, - Parts
2.2.1 - Physical properties
2.2.11 - Appearance

The coupler heads must be carefully <leaned, fettled
and free from loase oxide or scale. All risers, gates, feeder heads and vents must
be carefully removed. These different operations must be carried out in a-way
that ensures a satisfactory appearance of the parts and does not.impede thair
functioning.

2.21.2 - Soundness

: The coupler heads must be sound throughout and not
show any defect that may be detrimental to their use:
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The magnetic particle crack test must not reveal any
trace of defect in tha havily-stressed areas {1). Cracks of less thah 20 mm shall
be permitted inrthe other areas examined.

No residual magnetism, likely to bring about the per-
sistent presence of magnetic dust detrimental to satisfactory: behaviour in
service may exist in the parts after examnination.

The films obtained from the radiographic examina-
tion of heavily stressed areas {2) must hot show any defects more serious than
those shown on the films in class 3 of standard ASTM E 71-64 to which the
order or its appended documnents must refer, tor defectsin types A, B and G-} no
defect intypes D, E, F.and G may be allowed.

2.2.1.3. - Structure

The micro-structure examination must feveal the gra-
phite in its spheroidal state.

2.2.2 - GGeomatrical properties

The shape, dimensions.and tolerances allowed on the
dimensions must be consistent with those laid down in the order or its appended
documents ; failing any indications on these documents, the tolerances to be
complied with are those given in UIC Leaflet 840-2.

{1) See Appendix t {Shests 1 and 2
{2) See Appendix 2.
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223 . Marks

Each part igaving the foundry -must bear, in the posi-

pale} |ﬂdlcated I the Drdel or dts p = er |bDSSBd
pend v ine
a E!d dDCUIHPIIlS l |0||0Wlng

- “the mark of the supplier,
= the letter S,
the reference number of the part,

- the identification mark,

- the date of manufact i
e . ure (month and last two figures of the year of manu-

3 -~ MANUFACTURE

3.1 - Preparation of the cast iron

The supplier shall be free to s
_ . elect the method of pre-
paration, and the various possible treatments, using his own technigue:

3.2 - Manuficture of the parts

The manufacture of ‘the coupler heads may only be

entrusted to.suppliers having received the prior approval of the purchasing Rail-
way.
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3.21 - Manufacturing and inspe¢tion programme

Befare the start of ‘manufacture, the supplier must
indicate the chemical composition of the cast iron he will be using as well as
the permittad limits, on product, for each of the parts, including residuals, to-
gether with the preheating thermal cycle for which provision may Have to be
made during the welding phase.

The Supplier must also submit to the purchasing
Railway, for approval, a manufacturing programme specifying the methods
employed particularly as regards casting technigues {sizes of gates, risers, feed-
er heads, dir vents, densencrs, etc.} and the type of heat treatment (maximum
temperature, the period during which the temperature is maintained, cooling
conditions) which he intends to use,

I -addition, the supplier must submit a programme of
the inspections envisaged to the purchasing Railway for approval:

Any altération to this programme must be submitted
to the purchasing Railway-for approval.

3.2.2 - Prototypes

Before commencing mass production, the supplier
must manufaciure three prototype heads in strict confarmity with the approved
meanufacturing programme.

This operation must be monitored and checked by
the purchasing Railway’s reprasentative, who shall subsequently carry out, on
the manufacturer’s premises or -in his-laboratories (magnetic-particle crack test-
ing, radiography; sectioning of ‘certain areas, etc.} which he considers necessary
to ensure that the manufacturing programme followed enables sound parts to be
obtained.

82941
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_ He shall also check the obligatory. chemical, mecha-
nical and geometrical properties defined in paragraph 2, according to the process
laid down for mass production.

Onty when al] the examinations and tests have given
satisfactory results shall the purchasing Railway authorise mass production.

3.2:3 - Mass production

The mass production process must be strictly identic-
al to-that approved after tests on prototypes.

Any alteration'to the process shatl result in'the proce-
dure deseribed in 3.2.1 and 3.2.2 being set in motion.

Each. coupler head leaving the foundry must have at
least two cast-on tast bars of about 15 mm x.20 mim’in section, still attached for
purposes of the texture test,

Each casting shall be represented by at least three test
blocks, of type 11 b as defined in article 5 of International Standard 1S0/1083
for the tensile and notched-bar impact tests.
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These test blocks shall be marked and cast at the sa-
me time as the castings, with metal from the same cast, in-a miould formed in the
same way as that of the parts. They shall undergo the same Heat cycle as the
parts-and shall be placed in the furnace adjacent to them.

The. representative of the purchasing Railway shall
have the possibility to check that the metal of the castings is identical to that
of the test blocks representing the cast, by comparing the analysis of these
blocks ‘with ¥hat effectad on a test bar for-the texture test, taken from a casting
chosen at randorn in the batch,

3.2.4 - Heat treatment

The coupler heads shall underye heal treabment in
accordance with the conditions prescribed in the manufactiring programme.

3.2.5 - Machining

Machining shall be carried out in accordance with
the indications given in‘order or its appended documents.

3.2.6 - Repairs

Minor defects may be repaired by welding, after
approval of the process by the representative of the purchasing Railway.

8291 100 -
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Any repair intended to hide a defeet is strictly for-
bidden, and shall result in rejection of the entire batch.

4 - INSPECTION

4:1. - Inspection of manufacture

The representativa of the purchasing Railway must be
ablg to-carry out random checks on any phase in the manufaciure. He shall ex-
amine the prototypes after stripping from the mould, before removal of the
gates, risers and feeder heads; to chack that the manufacturing programme has
been strictly chserved.

He may carry ‘out the same checks on mass-produced
coupler heads, as he thinks-fit.

He must have access to all the documents prescribed
by the inspection programme, in particular to the charts plotted by correctly-
calibrated recording pyrometers, in order to check the charscteristics of the
heat treatments.

Before presentation, the supplier shall carry our,
under his ‘own responsibility, a ragnetic-particle crack test on each coupler
head and a Brinell hardness test on at least 10 % of the heads in-egch batch.
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4.2 - Inspection of the parts

Inspection of the parts shall be carried out by the representa-
tive appointed by the purchasing Railway. Howaever,.if the order or its appended
documenits so stiptlate, defivery of the coupler heads may simply be accom-
panied by an inspection certificate for the products, issued by the factory, as
defined in paragraph 4.1.3 of IS0 Recommendation R 404.

4.2.1 - Presentation
4.2.1.1 - Condition of the parts on presentation

The colipler heads shall be presented in delivery condition,
hefore protective treatment.

4.2.1.2 - Grouping into batches
The coupler héads: shall be presented grouped into batches.

Each batch shall consist exclusively of parts from the same
¢ast, which have undergone the same heat treatment if necessary.

In the event of a second annealing requiring to be carried out,
the batch shall consist of parts from the same cast and emanating from a charge
having undergone the sarve heat treatment. The size of the batch may not ax-
ceed 20 tonnes.

829-1
R
Section 3

=102 -

4.2.1.3 - Advice of presentation

The date of presentation must be advised to-the representative
of the purchasing Railway by written note, signed by -the manager. of the pro-
ducing factory or his authorised representative. This note must indicate the rium-
ber of parts presented in each cast; also the referencesof the order covering
them. At the time of presentation, a certificate giving the complete analysis of
the casting, including residual traces; and stating that the-prescribed -conditions
of manwutacture -have been complied with, and that the magnetic crack particle
test and the Bringll hardness test have been carried out and given satisfactory
results, shall be handed to the representative of the purchasing Railway,

4.2.2 - Nature and proportion of the checksand tests

The coupler heads shalt be subjected to the following chegks

and tests :
Mature of the checks and tests Nurber of checks or tests per batch
- Chemical composition check (1) 1
= Tentile test 1
- KV impact test-at - 50.° ¢ 142)
- Brinell hardness test =on 10 % of the parts (3)
< on the test block
= Structure test an 10 % of the parts
- Magnetic particle crack-test on 10 % of the parts (3}
- Radiographic test 1 per 4 batches
«-Appearance and dimeénsional checks as the purchasing Railway thinks fit

{17 The chemical analysis, including residual traces, must be consistent with ‘the chemical
analysis presented during acceptance.

(2} Each test includes aseries of 3 test-pieces;

(3). Before presentation, at least 10 % of the parts must have undergong, under the res-
ponsibility of the sapplier; the Brinell hardriess test, arid all parts the magnetic-particle
crack test.
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Macrostructure section aar b

100

auaz'
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150

¥

aog 1}

Y

1} For mass praduction
Length == 400 mm.
Width = 100 mm.

2) HB = @Brinell hardness measurement

Fig: 1
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4.2.3 < Remaoval and preparation of the samples and test-pieces

The. representative of the purchasing Railway shall remove,
from :each batch preserited, the test blecks and castings which he intends for
the-tests, and shall mark them indelibiy.

The. cutting-up of the samples and the machining of the test
pisces must be carried out in the cold condition, and conducted with care, so
that no appreciable heating of the metal should occur.

The samples shatl be cut up in sich a way that the metal left
over can be used for additional tests.

The samples and tést-pieces must retain the stamps of the re-
presentative ot the purchasing Railway ; any transfer of marks may only be
effected by him.

#4.2:3.1 - Chemical analysis

The sample for chemical analysis shall consist of a section .of
about 10 mm in thickness from the test block.

4.2.3.2 - Tensile and impact tests

The test pieces for the tensile -and impact tests shall be re-
moved from the axis of the test block.

829‘1 _ 106 ~
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4.2.3.3 - Brinell hardness test

The Brinell hardness test shail be carried out on the parts in
the position indicated in the order or its appended documants, and on a test
block as indicated in figure 1.

4.2.3.4 - Structure test

The samples for examination of the structure shall be réemoved
from thie cast-iron bars attached to the parts.

4.2.3.5 - Radiographic examination

The radiographic examination shall be carried out on a part
chasen by the representative of the purchasing Railway.

4,24 - Performance of the checks and tests
4.2.4.1 - Tensile test

The tensile test-piece and the actual test-must conform to the
provisions. of internations! Standard (SO B2, The length between markers shall
be-calculated by the formula :

Lo = 5.65 VSg
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4.2.42 - Notched-bar impact test

The notched bar impact test-piece and the actual test must
conform 1o the provisions of 150 Recommendation R 148,

4.2.4.3 = Brinell hardness test

The Brinell hardness test must be carried out in @ccordance
with 180 Recommendation R 79.

4.2.4.4 - Structure

The micro-stricture test shall be carried out at a magnification
of 100.

4245 - Magnetic-particle crack test

The magnetic' particle crack test, effected on parts previously
cleaned and either shot-blasted or sand-biasted correctly, shall be carried out in
accordance with Appendix 1 {Sheets T and 2), which gives the heavily-stressed
areas where no defects can be allowed, and stressed areas-where the presence of
lines not exceeding 20 mm can be tolerated. The detection process based on
magnetic ink shall be used:

Procedures for the magnetization and demagnetization test
must first have been approved by-the puichasing Railway.

Magnetization by current flow through the casting is not
autharized ; its use shall result in rejection.
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4.2.4.6 - Radiographic examination

The radiographic examination shall be carried out in the
heavily-stressed areas indicated in Appendix 2 ; the image quality index-shall
be assessed by means of one-of the wire or stap-indicators defined by the 150
Recommendation R 1027.

All the parts on which a radiographic test is carried out must
carry’a mark clearly visible on the film.

Parts where this examination shows defects that are not allow-
ed in2.2.1.2 can be cut up, at the manutacturer's request, in‘order to_detérmine
the serivusness of the defects with accuracy:

4.24.7 - Checking of the dimensions

Checking of the dimensions shall be carried out by any suit-
able means, especially by means of gauges supplied by the manufacturer and
consistent with those defined by the UIC.

The gauges must be periodically ehecked by an approved labo-
ratary.

4.3 - Conclusion of tha inspactions

Any result of structure tost that is not satisfactory, and any
appearance or dimensional defects shatl lead to rejection of the corresponding
part.
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Any result of chemical analysis as datined in the manufac -
uring programme and any. tensile, notehed-bar impact or hardness test which is
rot satisfactory, shall lead to rejection of the corresponding batch.

Further tests may only be carried out, at the request of the
manufacturer, with or without improvement treatment, with the prior agree-
ment of the purchasing Railiway.

Any result of @ magnetic particle crack test, which is not sa-
tistactory, shall. lead to rejection of the part, followed by a systematic exami-
nation of the area involved on all the parts of the hatch ; any result which is
not satisfactory shall |gad torejection of the corresponding part.

Any result of a radiographic examination which is not- so-
tisfactory shall lead to rejection of the part, followed by a systematic exami-
nation of the area involved on all the parts of the four batches concerned.

5 - DELIVERY

5.1 - Protection against oxidation

After checking ard stamping of the representative of the pur-
chasing Railway, the parts shall receive, before storage or despatch, a coating
approved by this Railwvay.

5.2 - Guaranteg

The-coupler heads shall be guaranteed for a period of 5 (five)
years against any manufacturing defect. This period shall run with effect from
the end of the month marked on the parts.

829-1 1i0.
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If the coupler heads are fitted 1o new stock, the delivery date
for the vehicles equipped with them shall be considered as the starting period of
the guarantee. If the coupler heads are fitted to stock in use at the time:of re-
conversion to automatic coupling, the fitting-out date, which shall be notified to
the supplier, shall be considered as the starting period of the guarantes.

Coupler heads which, during the guarantee pefiod, show de-
fects rendering them unsuitable for service or reducing their service fife, shall be
rejected.

Before being finally- rejected, however, the defective coupler
heads may be subjected to a check examination between the puichasing Railway
and the supplier, if the latter so reguests.

When the check examination does canfirm that the defects
are imputable to manufacture, the detective coupler heads shall be definitely
rejected.

In cases where the results .of the check examination do not
enable an agreement to be reached between the purchasing Railway and the sup-
plier, recourse shall be had to experts appraved by both parties to settle the dis-
pute. The costs:shall then be-borne by the party Tinally held responsible,

When more than 5 % of parts from the same cast show defects
resulting in rejection, the purchasing Railway may reject the whofe of the cast.

Rejected coupler heads shall be made avaitable to the supplier,
with a view 10 their replacement on their reimbursernent at their valug, in new
condition, at the time of withdrawal.
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Magnetic particle crack test Section 3
. _ Appendix 1
- on the «stressed» areas where the presence of lines not exceed- ,;.;.;.-.-.;.;.:3 fSheet 1)
ing 20 mm can be toleratad, } o

- on ¢heavily-stressec » angles where no defect ¢an be accepted ”]H
(braken lines indicate the unfavourable direction} RS R
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Radiographic.etamination

- Heavily-stressed areas :
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Appendix 2

R5 - Head -arm connection
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3:2-7 - Prototypes
3-2-3 ~ Mass production

3-2-4 - Heat treatment 1 - PURPOSE
3-2-6 - Machining
3-2-6 - Repairs

1.1.

This specification
. governs:the supply of heads for UIC type au-
tomatic couplers with-centre buffer, for tractive and trailing stock "

4 - [INSPECTION
441 - Inspection of the materials
4-1-1 - Chemical and mechanical properties The provisions set out below apply to mechanically-welded

412 . Geometrical properties coupler heads.

4-1:3 -Weldability properties - Vickers hardness test under

bead ' '
- ‘ AIII relevant instructions for implementing the contract, espe-
415 - Grouping nts batches cially those concerning the application of the tollowing paragraphs in this spe-

4.1-5 - Nature and proportion of the chacks and tests cification
4-2 - Manufacturing inspection -9.1.4
43 - Inspection of the parts -2.23:224
4:3-1 - Presentation 2?45233
4.3-2 - Mature and proportion of the checksand fests
4-3-3 - Removal and preparation of the samples and test-pieces must be indicated in the order and its apperded documents .

4:3-4 - Performance of the checks and 1ests

44 - Conclusion of inspection
1.2 - List of reference documents

5 - DELIVERY

51 - Protection against axidation miehts - Reference is made; in this specification, to the following docu-

52 - Quarantee
- UI1C Leatlets 829-3, 840-2 anid 897-13 ;

- International Standard 15G/82
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- Draftinternational Standard : 1S0/DHS 4950
Grade Csteel {1} 1 0.15 <<% C <X Q.24 and Céq =>0.50
- 150 Recommendations= ISG/R 148 ;

ISO/R 81 ;
1SO/R 404 ; For these three-grades 5 <.0.035 %
1SO/R:- 1027 S%0035%
- Euronorms §g§g _ The chemical compaosition is decided by the manufacturer who
069 must:specify, on. the manufacturing programme, the standarchgrade used as wsll
E as the permissible limits for edach of the parts, inchuding residual stresses:

2.1.3 - Mechanical properties (2)

2 - CHARACTERISTICS
Tensile strength 2600 N/inm?2

2.1 - Materials - 0.2 % Proof stress =450 N/mm 2

- Elongation percentage aft =
2.1.1 - Standard grades ! ’ ’ oriraeture =17
- For products with a thickness of 225 mm and notched bar impact at - 50° C

; on V-shapé test-pieces
The coupler-head component parts shall be made from semi- P plece

products for casting-and ralied products.of grades A or B. < the:average value (of three tests) of the fracture energy rmust be higher than

20 Joules, each individual value not being less than 2/3 of the value laid
down.

2.1.2 - Chemical properties (on produects)

Grade A steel 1) 1% C =<-0.15 2.1.4 - Weldability properties

Grade B steel {2) :0.15 < % C = 0.24 and Céy =0.50.(3)

The properties imposed as regards the weldability tests for-

(13 This grade is-weldable without any spicial precautions. ) L ming part of the ‘acceptance of the different gradas of . . )
{7} “This grada is weldable without preheating, on condition that the weiding energy is higher dixa 9 of steel are given in Appen
than 1.6 kJ/mm, that it produces low hiydrogen percentages and that the welding- 1%,
induced canstraints are limited, as is the case during re-loading.

i Mn-+ CrtMoty i+ i i i
i3) Cég =C + Mn rtMo + Ni Cu {1} This grade is weidahle subject to certain special precautions being taken (preheating).

6 - 5 (2} Crosswise Tor rolled products with a width of =600 mm.
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The values of Vickers hardness under bead ({see 4.2.3.4) for
steels from standard gradles B and C must be less than or equai to 450.

2.1.5 - Geometrical properties

’ The geompetrical properties of the component materials must
be in conformity with those laid down'in the order and‘itﬁ app‘anded documents;
or with the specifications {ISO/R - Eurenorms) governing their supply.

2.2 - Pars
2.2.1 - Physical properties
2:2.1.1 - Appearance

The coupler heads st be completely free of any burr and
loose oxide Hable to impede their functioning or affact their resistance 1o corro-

' sign:

The welds must be free of hollows, undercut, sudden irregula-
fitios @F excessive exira thickiess, diffarences in level and any other cause of

stress concentration.

Penetration must be complete over the whole length of the

weld.

8291
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No arc burns or arc spots must be made outside the boundaries
of the weld preparation.

The centre-ling of the weld beads must not deviate by morg
than 1 mm from that of the edges to be welded.

2.:2.1.2 - Soundness

The coupler heads must be sound throughout and ‘not show

any crack, flaw, lack of material or any other defect which might be-detrimental
to their use.

The magnetic particle crack test must. not reveal any traces of
defect in the weld beads and adjacent zones.

No residual magnetism fikely to bring.about the persistent pre-
sence .of magnetic dust detrimental to satisfactory performance in service, may
existin the parts after examination.

The tilms obtained from the radiographic examination of the
welded aress must be €onsistent with the characteristics of class 2, VIC Leaflet
89713,

2.2.2 - Mechanical proparties

The mechanicsl -properties of the filler metal and of zones ad-
jacent to the welding must be gt least equal to those imposed for the base metal
of the parts to be assembled.
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2.2.3 - Geometrical properties

The shape; dimensions and the tolerances allowed on the di-
mensions must be consistent with those laid down in the arder and its appended
decuments ; failing any indication on these doucments, the tolerances to be
comgilied with are those given in 2.2.2, UIC Leaflet 829:3,

2.2.4 - Marks
Each part must bear, in the positior indicated in the drawing,
the following manufacturing tmarks .

- the mark of the stipplier,

- the date-of manufacture {month and last twa figures of the year of manufactu-
ref,

- the identification mari,

- the standard grade of the stael (A, B ar C).

The use of sharp-edged stamps for affixing the marks is prohi-
bited.

3 - MANUFACTURE

3.1 - Materials

The semi-products for foundry and the rolled products used
for manufacturing the coupler-head tomponent parts must be melted by the

B829-1 196 -
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electric furnace, the open-hearth process, by a top-blown oxygen process or by
any other process recognised as equivalent by the purchasing Raifway.

They must be made from fully-killed steel.

Component parts emanating from semi-nreducts for foundry;
and rolled products must be delivered in the normalised of treated condition, in
order to-obtain the characteristics specifiad.

3.2 - Manufacture of the parts

The manufacture of the coupler heads rmay only be entrusted
to suppliers who have received the prior approval of the purchasing Railway.

The component parts shall be manufactured, in accordance
with the iadications of the manufacturing programme, as defined in 3.2.1,
either by stamping or cuttingup of the rolled products. They must be care-
fully cleared of any biirt or loose oxide.

Component parts manufactured from rolled prodiicts miust
be cut up in such a way’ that the rolling direction is as far as possible parallel
to tha coupler-head centre:line.

The welds must be carried out in accordance with semni-
automatic and -automatic methods previously approved by the putchasing
Railway.




829-1

127 - R
Section 4

Welders performing semi-automatic weldings must also have
been -approved by a representative ‘of the purchasing Railway, following tests
repeated at intervals.

Mo residual stress prejudicial 1o utilisation of the parts must
axist after welding.

3.2.1 - Manafacturing and inspectian programmas

Before beginning manufacture, the supplier must present for
approval to the representative of the purchasing Railway, a detailed manufact-
uring programme indicating, in parficular, the shape, dimensions and prepara-
tion of the components, their order of assembly, the welding equipment {plant,
machines, wires, flux), the welding conditions (frequengies, speeds, Intensities,
adjustment of the welding machines, positions); and the characteristics of the
heat treatment effected after welding:

it must also specify that no rectification.shall be carried out
after welding.

Ivi-addition, the supplier must alse submit for ‘approval to the
purchasing Railway a schedule of the inspections envisaged.

Any alteration to these schedules must be submitted to the
purchasing Railway for approval.

3.2.2 - Prototypes

Before beginning mass production, the supplier must make
three. prototype: heads in strict conformity with the approved manufacturing
progranmimie,
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Manufacture of the prototypes must be monitored by the pur-
chasing Railway's representative who shall check that the assembly is-performed
in dccordance with the conditions: laid:down in the manufacturing programme,
and that the chemical, mechanical and geometrical properties are consistent with
the pravisions of Paragraph 2.

He shall .also effect,.on the premises of the supplicr oF ini his
laboratories, al! the examinations [magnetic particle crack testing, sectioning of
certain areas, etc.) which he considers necessary. to ensure that the assemblizs
have beenproperly carried out.

He shall also check the mechanical properties laid down, on
test-pieces ‘taken from the weld metal and the zones adjacemt to the wald.

He shall also carry out all the weldability tests stipulated in
Appendix 3 for dcceptance of the steel.

He shall also carry out a radiographic examination of the weld-
ed zones:

All these test-piecesshall be taken from each of the prototypes
by the representative of the purchasing Railway, in accordance with the process
iaid down for mass production.

Only when all these examinations and tests-have given satis-
factory results- may the purchasing Railway authorise mass productian.
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3.2.3 - Miass production

The niethiod used in'mass production must be strictly. identical
t0-that-approved after tests on prototypes.

Any modification to the manufacturing process shall invoke
afresh the procedure laid down in 3.2.1 and 3.2.2.

3.2.4 - Heat treatmeant

The coupler heads shall undergo the heat treatment prescribed

in the manufactiring plan, after welding.

3.2.5 - Machining

Machining shall be carried out in accordance with the indica-
tions in the order or its-appended documents.

3.2.6 - Repairs

No repair-may be carried out without the prior authority of
the representative of the purchasing: Raflway, and his agreement an the method

of repair:
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Any repair intended to hide a defect is strictly forbidden and
shall result i rejection of the entire batch.

4 - INSPECTION

The preliminary inspectian, in the factory, of the materials
{semi-products for forging and ralled products) used tar the manufacturé of the
components of the couplet head, also the inspection of the coupler heads; shall
be earried out by the representative appointed by the purchasing Railway.,

However, if the order and its appended documents so sti-
pulate, delivery of the component materials and of the coupler heads may mere-
ly be accompanied by an inspection cerfificate for the broduets, issued by the
factory, as defined in Paragraph 4.1.3 of 150 Recommendaticn R 404,

4.1 - Inspection of the materials

The. inspection of the materials shall consist of checking the
chemical, mechanical ‘and gecmetrical properties and the hardness under béad
stipulated in Paragraph 2.

It shall be carried out in accordance with the provisions. of
the following documants -
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4.1.1 - Chemical and mechanical properties

- of the rolled products ; 130/D15 4950/1.

- of the semi-products for forging : Euronorms 30-69.

4.1.2- Geometrical characteristics
- rolled products :
hot-rolled steel sheetswith a thickness 23 mim : Euroriorm 29-69.

= ‘pther products
specifications {1S0O/R - Euronorms) governing their supply.

- semi-products for foging © Ewroneorm 31-69.

4.1.3 - Weldability properties - Vickers-hardness test under bead

A welding bead with a net welding energy of 1.5 115 % kJ/mm
shall be laid, in one run, ona 75 mm. x 300 mmi test block with the same thick-
ness asthe side-of the arm of the coupler head.

The position of the heat-affected zone shall be détermined af-
ter macrostructure etching on @ section perpendicular to the welding bead.

HV b hardness tests shali be carried out-at 0.5 mm. intervals,
as indicated in fig. 1.
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The test must be carried out n accardance with 150 Recom-
mendation B 81.

4.1.4 - Grouping into batches

The batches shall consist of parts of identical dimensions and
from the same cast. The size of each batch may not exceed 20 tonnas.

4.1.5 - Nature and proportion of the chiecks and tests

Each batch shail-undergo the following tests

Nature of the checks and tests Number of checks per batch
Chemiical analysis 1
Tensile test (2) 1
KV impact test at - 50° € (2] 1(3)
Vickers hardniess under bead (4) 1

{1} The complets-chemical analysis, including residual traces, must be consistent with the
chemical analysis prasented during accepianca.

t2) Laterally for rolled products #2800 mmi in width.

(3} Each test shall cumprise a set of three 1est-pieces.

{4) The test shall be carried out on steel from standard grades B and C only.
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The representative of the purchasing Railway alsa carry out,
on. the compenent parts, before assernbly, a check on the chemical and me-
chanical properties stipulated in paragraph 2.

4.2 - Manufacturing inspection

The representative of the purchasing Railway miust be able to
check any phase in the manufacture by randem checks to ensure that:the manu-
facturing programme has been strictly observed.

He shall monitor mere particularty the praparation of the ed-
ges to be weldad, and the welding operation.

If this examination reveals serious-appearance defects such as
craters, qrooves, incipient cracks, serious irregularities in the beads or differences
in level, the manufacture shall be stopped, and the supptier must then manufact-
ure fresh prototypes after rectifying his welding process.

The representative of the purchasing Railway rust have access
to all documents prescribed hy the inspection plan, in particular to the charts
plotted by correctly-calibrated recording pyrometers, in order to check the cha-
racteristics of the heat treatments.

Before presentation, the supplier must carry out, under its
own responsibility, 8 maghetic particle crack test on the welded zones of the
coupler heads.

£#29-1
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4.3 - Inspoction of the parts

4.3.1 - Presentation

4.3.1.1 - Condition of the parts on presantation

The coupler heads shall be presented in delivery condition be-
fore protective treatment.

4.3.1.2 - Grouping into batches

The coupler heads shall be presented groupsd into batches of
not more than 200 parts.

4.3.1.3 - Advice of presentation

The date of presentation must be advised to the represenia-
tive of the purchasing Railway by written note, sighed by the Manager of the
prpducing factory or his authorissd representative. This note must indicate. the
number of parts presented in each batch, also thereferences of the order cover-
ing them. At the time of presentation, a certificate certifying that the prescribed
conditions of manufacture have been complied with, and that the magnetic part-
icle crack test on the welded zones has been carried out-and given satisfactory
results, shall be handed to the representative of the purchasing Railway.
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4.3.2 - Nature and proportion of the checks and tests

The coupler heads shall be subjected to the following checks
and tests :

Number of the checks or

Nature of the chiecks and tests tests per batch

- Tensile test (weld metal, base metal.and
ZAT) (1) 1

- KV impact test at < 60° G {weld metal)
i 1

- Radiographic examination of the velded
zones 1

--Magnetic particle crack test on the welded
zones 5% {2)

- Appearance and dirmensional checks As the Rallway thinks fit

4.3.3 - Selection and preparation of the samples.and test-pieces

The representative of the purchasing Railway shall select at
random, tfrom each batch presentad, the parts which he intends for the tests,
and.shall mark them indelibly:

The cutting ¢p of the samples and the machining of the
test-pleces must be carried out in the cold condition, and conducted with care
so that no appreciable heating of the metal cocurs.

{1} See Figure 2. 5 4.3.3.1 - Each notched-bar impact test shall require a set of 3 test:
pieces {see @ 2.1.3},

(2) Before presentation, all the weld bgads and their adjacent zones must have undergohs
the magnetic particle crack test, under the responsibility of the suppller,
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The samples and Lest-pieces must retain the stamgs of the re-
presentative of the purchasing Railway ; any transfer of marks may only be ef-
fected by him.

4.3.3.1 - Tensile and notched-bar impact tests

The. test-pieces for the tensile and notched-bar impact tests
shall be selected as indicated in Fig. 2 below ; the position of the noteh of the
test-pieces for the notched-bar impact test shall be determined by macro-gtching.

In cases where the design of the coupler head prevents the re-
maoval of test-pieces in this zone, other positions shall be defined in the approved
manufacturing programme.

Tensile test (weld metal and base metal)

G
,.».--‘/ -\..,
,__,._—--4""__-_._'- . =
= S o P
k o 'i, - __..._Jr

I W74y A\ Nl .

Motched-bar- impact test (weld metat)

Fig. 2
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4.3.3.2 - Radiographic examination

The radlographic examination shall be carried out on a part
sefected by the representative of the purchasing Railway.

4.3.3.3 - Magnetic particle crack test
The weld -beads and their edges must be clean and free from

oil, grease-or any other ancmaly likely to interfere with the accumulation of
iron powder at |eakage fields.

4.3.4 - Performance of the checks and tests
4.3.4.1 - Tensile test

The tensite test piece and the carrying out of the test must be
in accordance with the provisions of the Intefnational Standard 1SO 82.. The
length between markers shall be calculated by means of the following formula’:

Ly = 566 Vv S

4.3.4.2 - Notched-bar impact test

Thie notched-bar impact test-piece ‘and the carrying out of the
test must be Ih accordance with the provisions of IS0 Recommendation R 148,

829-1
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The radiggraphic examination shall be carried out on 10 %.of
the beads and on all the welded joints.

The image quality index shal! be evaluated by means of one of
thie wire or step indicators défined in 1S& Recommendation B 1027,

All the parts on which a radiographic test is' performed must
carry-a mark clearly visibie on tha film.

Parts where this examination reveals defects can be cut up,at
the manufacturer’s request; to determine the sericusness of the defects with ac-
curacy-:

4.3.4.4 - Magnetic-particle crack test

The magnetic particle crack test, effected on parts previousiy
cleaned and either shot-peened or sand-blasted correctly, shall be carried outin
accordande with Appendix 1 {Sheets 1 and 2, which gives the heavily-stressed
areas where no defects can be allowed, and stressed areas where the presence of
lines-not exceeding 20'mm can be tolerated: The detection process based on ma:
gnetic ink shall be used.

Procedures: far the miaghetization and demagnetization test
must first have been approved by the-purchasing Railway.

Magnetization by eurrerit flow through the casting shall not be
authiorised ; its use shall result in rejection.
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4.2.4.5 - Dimensional chack

Checking of the dimensions shall be carried out by any suit-
able means, especially by means of gauges supplied by the manufacturer and
approved by the purchasing: Railway. The gauges must be periodically checked
by an.approved laboratory.

4.4 - Conclusion of the inspections

Any chemical analysis, tensile, notched-bar impact or hardness.
iinder bead ‘test result that is not satisfactory shall lead to rejection:of the corres-
ponding batch.

Any appearance or dimensional defect shall result-in rejection
of the part.

Further tssts may. be carried out, at the manufacturer's
request; only if the purchasing Railway has‘given prior agreement.

Any result of a radiographic examination which is not satis-
factory shall lead ta rejection of the part, followed by a systematic examination
of ‘the grea involved 6 all parts of the batch ; any unsatisfactory result shall
lead to rejection of the corresponding part.

Any unsatisfactary result of a magnetic particle crack test
shall lead to rejection of the part congerned, followed by a-systematic examina-
tion of the area involved on all the parts forming the batch , each unsatisfactory
result shall lead to rejection of the correspanding part.
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5 - DELIVERY

5.1 - Pratection against oxidation

' After checking and stamping by the representative of the pur-
chasing Railway, the parts shall receive, hefore storage or-despatch, a coating
approved by this Railway:

5.2 - Guarantee

The coupler heads shatl. be guaranteed for a period of § {five)
years against any manufacturing defect. This period shall run with effect from
the:end of the month-marked on the parts.

If the coupler heads are fitted 1o new stock, the delivery date
for ‘the vehicles equipped with them shall be considered as the starting period of
the guarantee. 1 the coupler heads are fitted to stock in use at-the time of recan-
version to automatic coupling, the fitting:out date, which shall be riotified to
the supplier, shall be considered as the starting period of the guarantee.

Coupler heads which, during the guarantee period, show de-
fects rendering them unsuitable for service or reducing their service life, shall
be rejected.

Before being finally rejected, however, the defective coupler
heads may be subjected to a check examinatioh between thé plrchasing Rail-
way and the supplier, if the latter 50 reqguests,
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When the check examination does confirm that the defects
are imputable to© manufacture; the defective coupler heads shall be definitely
rejected.

In.casas whers the results of the :check examination do not
enable an agreement fo-he reached hetween the purchasing Railway and the
supplier, recourse shatl be had to experts approved by both parties 1o settle
the dispute: The costs shall then be borna by the party finally held respons-
ible.

When more: than 5% of parts from the same cast show defects
resulting in rejection, the putchasing Railway may ieject the whole of the cast

Rejected coupler heads shall be made available to the sup-
plier, with a view to their replacerment or their reimbursement at their value,
in new condition, at-the time of withdrawal.
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AUTOMATIC COUPLER HEAD

Magnetic particle crack test

- an «stressed » areas where the presence of lines not exceeding 20 mm
may be tolerated

- an «heavily-stressed» edges where no defect can be permitted
(broken lines indicate the unfavourable direction)
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Appendix 1
{Sheet 1)
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AUTOMATIC COUPLER HEAD

Radioaraphic examination

Heavily-stressed areas :
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RS : Head-arm connection
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1 - CHARACTERISTICS TO BE OBTAINED

The standard grade of steel propased must be subjected to the Tallowing tests:before accept-

WELDABILITY TESTS FOR ACCEPTANCE OF THE STANDARD-GRADE STEELS

dance,

R R
Section 4 Section 4
Apperidix 3 Appendix 3
ot - o 2. REMOVAL AND PREPARATION
g} g OF THE SAMPLES AND TEST-PIECES
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2.2.2 - Weldability test-at low femparature {Steels B and C})

2.2.2.1 - Notched-bar impact. test

Two samples shall be prepared and welded as indicated in fi-
dure 1.

All the weld-begad runs shall be deposited with the same net
welding enefgy of E =15 * 15 % kJ/mm.

The temperature between runs shall not exceed 150° C.

2.2.2.2 - 'Vickers hardness test under bead

A weld bead shall be deposited ona-sample ina single run {figu-
ra 2}.

The netwelding energy to be used shall be
E=15 £ 15% ka/mm.

3 - PERFORMANCE OF THE TESTS

3.1 - Notched-bar impact test

The position of the notch. an the impact test-pieces shall be
determined by-macro-etching (Figure 1).

829-1
R
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The impact teést-piece and the :organisation of the test shall
comply with the provisions-of IS0 Recommendation R 148,

3:2 - Vickers hardness test

The HVY b hardness tests shall be carried out at intervals of
(.5:mm in straight. line, a3 indicated in figure 1 for the test at-high temperatii-
re; and as indicated in figure 2 for the test at low femperature.

The test must be conducted in conformity with 1S0 Recom-
mendation R 81.
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Macrostructure section a or b /
\\
T—— Py 21
100 N
b
L
150
1) For mass production : Fig. 2

Length = 400 mm
Width = 100 mm

2} HB = Brinell hardness measurement (except Part 4)

829 -
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3) 3)

a e

/ Hardness relationship

ac b

Electrodes M.A. MAG.

3 Prototype :

. & = Side thickness
Mass productian :

" Partsland 2 :e = 25mm
Part4 . e = Side thickness
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APPLICATION

All Railways in the Union.

RECORD REFERENCES

Headings under which the guéstion has been dealt with :

- Preparation of specifications for the supply of automatic couplers.
{Traction and Rolling-Stock Comrmittee * Graz, June T972).

- Spacitication for the supply of automatic couplers.
{Traction and Rolling Stock Comittee - Trier, June 1974},

- Question 5/53/FIC : Revision.of Leaflet 829-1 ¢ Heads for UIC type automa-
tic-coupler with centre-buffer for tractive and trailing stock .
{Sub-Comimittes for 5pecifications : Paris, January 1979},




