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prlessurised from @ to design pressure as specified in data
sHeet-A at an finterval of 1 kgr/sq.cm®{g) and deflected in

tHe steps of 5 mm upto the fimit specified in data sheet-A
all each pressure interval.

PATNTING

The exterior surface of cover of the expansion bellows
shiall be given a coat of proteclive coating of rubber based
pajfint compatible with Neoprene for long service life to
with stand severe whether conditions and also prevent
damage from occasional contact with 6il ete.

DRAWING AND OATA WITH THE BID

The Bidder shall enclose following with the Bid,
Daka Sheet "B*' with all the particulars_filled in.

Dimensional drawings of bare bellows and retaining rings
ingluding weight. :

Illustrative Jiterature and pamphlets on the expansion
bellows offered.

List of manufacture and supply of similar bellows for

sifilar service.

Standard Guality Plan ofsthe bare bellows and retaining

rings  showing particulars of shop-test to be conducted
dufing/after manufacture is enclosed with this spaecifica—
tign. Supplier to convey concurrence for stlandard Q. A,
Pigan. In case of any change supplier to mention the same in
offler and forward fresh Q. A. plan. Vendor shall submit Q.
A. lplan with all references document for BHEL approval.

Curnives for stiffrness value v/s deflection for each pair of
telllows shall be furnished. Curves shall be piotited for
stiiffness values observed with ‘internal pressure wvarying
from © to design pressure at an interwval nf kgscm®*  and

vaduum, for deflection from @ to 25 mm at an interval of &
mm,

Yendor shall offer the material to BHEL ~ Customer's
Inspection Agency for inspection stage. In the Q. A. Plan
beyond which work will not proceed without written consent
Qf HEL or Inspection Agency.

Material shall only be dispatched after inspection &
tlearance by BHEL / Inspection Agency.

e

ey
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5.2.9 After curing. each Rubber Bellows shall be subjecled to the
“ ¢ following test at manufacturer's works and held at ‘that
praessure for a period as specified in Data Sheet "A' to
check againsi Jeakage and any permanent deformation. There
should be no visible defecis or crack and no changesswell-
ing in volume, During testing it 1s Lo be ensured ‘that
fasteners do not foul with arch of bellows.
AL HYDROSTATIC TEST

il‘.

Hydroestatic test in normal position at the test pressure as
pser Data Sheet "A'. The test is to be carried out for all
Rubber Bellows. Change 1in clircumference al bLop positisn of
arch shall not exceed 1.5 ¥ of measured circumference at
normal position.

VACUUM TEST

Yacuum test inn normal position at the test pressure  as
per Data Sheet "A’'. This test i1s to be carried out for all
Bare Bellows. Change in circumference at top position of
arch shall not excgeed 1.5 % of measured circumference at

normal position.

AXIAL COMPRESSTION AND ELONGATION TEST.

For the purpose of determining axial stiffness rates for
compression and elongation, the beliows would be tested
under pressure and vaguum, as mentioned 1n data shesgtl.
Buring vacuum test stiffness test values observed, shall be
recorded for axial compression/selongation in steps of 5 mm
From @ to the maximum 11mit specified in data sheel A7,
Puring pressure test, pressure shall be raised from # to
the design pressure 1n steps of 1.8 kgscm? and stiffness
value observed shall be recerded for axial compression 7/
elongation 1in steps of 5 mm from &£ to the maximum Timit
specified in data sheet A'. Twenlty four hours afiter above
test, the permanent sgt shall be measured and it should not
be more than @.5%.

TRANSVERSE DEFLECTION TEST

For the purpose of determining stiffness of the bellows in
Transverse Direction, each belliows shall be subjected 1o
transverse deflection under guided cantilever condition in

which one end of flange is rigidiy fixed and the other end

i85 moved in the transverse direction within guided arrange-
mant. For this beilows would be tlested under wvacuum and
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5.1.3 Tlhe particulars of the proposed shop tests and procedures
flor 1he f{ests shall be submitted Lo the BHEL / B8HEL's
rlepresentative for approval along with Quality Plan,

5.1.4 BHEL's representative shall be given full access to all
Jests. Adeqguate time before the shop tests, the manufactur-
alr zhali inform BHEL so0 that if desired, its representative
clan witness the tests.

Bt TESTS AND INSPECTION ON RUBBER BELLOWS 3

; Before the manufacture of rubber bellows the ram§ material
‘? inspection shall be made at following stages. @
- »

5.2.1 Pplymer Identification

5.2.2 Hprdness as per ASTM D-2240-81. Yalue shall _be 68 z25°
Durometer., ¥

5.2.3 Tensile strength and elongation at break point shall be 128
Kps/cm®  and 358X respectively and testing shall be as per
ABTH D~412-83 or 1S5 3400 Part—i.

5.2.4 Aghesion of Neoprene Rubber to fabric and metal. The
a

wm
ay

81

atceptance norms for rubber 1o meftal adhesion shall be 1.88
Kg / Linear mm (608 ibs / Linearnsinch) without stripping
afnd reference document for testyshall be ASTM $-429;: B1 or,
1$ 3499 Part-XIY. The acceptagﬁg norms for rubber to. fabric
i S Ibs 7 Linear inch) without
Siripping & reference documents shall be ASTM D-413; 82 or,
I8 340@ PFart V. o

all be @.45 Kg / Linear mm

e
i
R

Hydrolytic stability test for Neoprene Rubber as per ASTM
013137, wvariation from original tensiie strengih shail be
within = 10% after 76 Hrs. and 5% change 1in volume,

Syrface Ozone lest as per ASTM D-518 for 72 hours. There
should be no crack on bellows surface during testing when
vgone content is 5@ PPHM,

Bllow iamp test on Neoprene as per M.I.L.E. 15338. Neoprene
shall be able to extinguish itself within four seconds,

Kelrosene Dip tesi on Neoprene after dipping for One hour.
There should be no visible defects or crack and no swelling
T Vo iume .
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The  inner cover shalil be made in two layers with
staggered circumferential and longitudinal lap joints
The Carcass between ihe inner and outer cover shall
e made of high quslity canvass duck and reinforcing matle-
rial having suitable no. of plies and impregnalion with

rubber or synthetic compound. Reinforcement consisting of

o

metal rings embedded in the carcass, may be provided if
bellows design and construction necessiates such melallic
reinforcement. The construction shall be such to have
adequate strength to withstand pressure snd stiffness to
hold movements as specified in data shest . T If +the
design of bellows requires an intérpal strengthening ring
withh the arch then same shall be provided of staintess
steel material.

Fach rubber bellows shall have integral flanges at both
ends. ithe flanges shall be made of tough, non compressible
cduck to resist stresses set up when the flange bDolts  are
tightened. The flanges shall be designed te resiszt flow
undeyr bolting condition .The bolt holes driilad on the
flanges shall be thoroughly coated with ' seif wvulcanizing
rubber so that the edges of the plies are not exposed, or
damaged while boiting/unbolting.

RETAINING RINGS

Retaining rings shall be provided on each bellows to in=-
crease resystance Lo pressure. The rings shall be made of
Rolled Steel Plate split, bevelled. They are to be placed
directly against the flanges of the hellows and bolted
through to the metal flanges of the pipe. Retaining rings
are to be fully galvanised. Maximum gap between retaining
ring segmentis shall be 4 mm. Maltch mark and identification
marks are to be put or retaining ring with expansion joint.
EB Nos. shail be etched on the retaining ring.

SHOP INSPECTION AND TESTING

GEMERAL REQUIREMENT

Examination of material of constructicn, identification and
correiation with material test certificate. In Lhe absentce
of test certificates and correiaticn with materials 10€%
mechanical ang chemical test shail be carried oul by sup-
plier at their cost as per the applicable code requirement
and shall be witnessed by 8HEL and their reprasentatives.

‘The manufacturer shail conduct all tests required to ensure

that all the components offered conform the requirementis of
spepcificatiocn and are 1in compliance with reqguirements of
applicable codes and standards. . 4

e
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1.1 GENERAL
fhis specification covers the design, Manufacturing, In-

| .spection & lesting of Bare Rubber Bellows with Retaining

. Rings of R, E. Joint Assembly at manufacturers work and
“| properly packed for transportation & delivery to BHEL,
: Bhopal.

2.4 DESIGHN REQUIREMENT

2;1 The expansion joint shall be of abrasion resistant, rein-
forced, natural or synthetic rubber bellows and shall be
suitatie for all ocperating conditions i.e, Design pressure,
Axial & Lateral movementis etc, as specified under Data
Sheet-A enclosed to this spscification. The Bellows shHall
be of single arch constructien to suit the above require-
ment.,

<.4 The Beliows shall not show any leakage upto the specified
Hyara&%atﬁs LB8L pressuresvacuum.

2.3 The Beliows shall be compressed/elongated by the amount as
indicated in data csheet-A under the design pressuresvacuum
congdrtion. ; .

2.4 The beliows shall be subjected to transverse movement as

: indicated 1in the dasta sheet~A under the design pressure
vacuum condition.

3.8] GENERAL DESCRIPTION ! #

3.1 Bare rubber bellows with retaining rings under the scope of
this specification are to be asSembled witlh mechanical
components manufacliured at BHEL Bhopal and are intended for
e on  O.N. pipes at inlet and outlet of condenser to
aosorb vibration; linear thermal exmaaszc@wand contraction
and movement of pipes and expansion.

4.8 CONSTRUCTION FEATURES } ?

{ :

4.11 RUBBER BELLOWS i ;

4,101 The inmer and cuter cover of the bellows shall be made of
Abrasion Resistant, Reinforced, Synthetic Rubber of ade-
guate thictkness,
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