t =(E)E)E) ’

Basic Rubber Expansion Joint knowledge

Ver. 03




Expansion Joint
* Hvad er Gummi (DK)
* Application of Expansion joints?
* |ts purpose?
* The design
* Bellow
* Color codes
* Flanges
* Types — specific Type 50/53
* Accessories
* Demands for the piping systems
* Demands for assembling
* Design Parameters
* Movements
* Installationsvejledning — one pager (DK)
* Maintenance — Vedligeholdelsesplan (DK)
e Certificates



Karsten Larsen


Hvor stammer naturgummi fra?

Oprindeligt stammer latex fra Sydamerika, og transporteres af
Europeeere til Sydostasien for at ege produktionen

Latex tappes fra Naturgummitreeer, og et tree giver ca. 30 gram latex

om dagen.
Tapningen kan starte nér treeet er ca. 6 gammelt og slutter ca. efter 20-

30 d

Latex bestdr ca. af 60% Vand / 35% Gummi / 5% ukendt — man
"udsyrer” latexen for at f& gummien vd.

Pga. stor eftersporgsels i anden verdenskrig opfindes syntetisk gummi

Tabel 1 Verdensproduktionen af naturgummi og syntetgummi i 1930-2008 i millioner tons.

Ar Naturgummi Syntetgummi
(mio. tons) (mio. tons)

1930 0,8 -

1940 1,4 0,1
1950 1,9 151
1960 2,0 1,8
1970 2,9 5,0
1980 3,8 8,6
1990 8,3 9,9
2000 6,5 11,2
2008 9,9 12,8
2017 13.5 13,4




Fjgur B Hﬂturgummfel_a lange kezder. Figur 11 Svovibroer (maerket —5—) mellem 2 naturgummikeedemolekyler.

7/Endring af gummis egenskaber ved
vulkanisering

+ Elasticiteten foreges

+ Brudstyrke foreges

+ Opleselighed nedszettes

+ Plasticitet nedsaettes

+ Kold flydning nedsaettes

+ Temperaturfelsomhed nedsaettes
« Klabrighed forsvinder

Elastiske egenskaber
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Fuldt elastisk:

A=AII










APPLICATION FOR EXPANSION JOINTS

Expansion Joints are used in piping systems in
many places and industries such as........

e Chemical plants

« Heating installations
. Airconditions = ome—ctCSSRESS
o Shipbuilding industry
« Pipeline construction
o Engines

« Power plants

e etc.




ITS PURPOSE




THE DESIGN

@ Bellow

* |nner liner
e Reinforcement
e  (uter liner

Flanges
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COLOR CODES - EXTYPE 50

Specifications for DN 20 - DN 400

Bellow

Colour
code

red Sp

red

red EPDM
yellow

white

green
orange
black EPDM*
black CR
yellow LT
yellow St
yellow HNBR

Colour
marking

emmOEm}

LT
1]
1]

Core
(inner)

EPDM
IR
EPDM
NBR
NBR
CSM
NBR
IR
CR
NBR-LT
NBR
HNBR

Bursting pressure DN 20 - 400 > 48 bar

* Bursting pressure max. 30 bar, max. DN 150

Bellow design

Rein-
forcement

PEEK

Polyamide
Polyamide
Polyamide
Polyamide
Polyamide
Polyamide
Polyamide
Polyamide
Polyamide
Steel cord
Steel cord

Cover
(outer)

EPDM
EPDM
EPDM
CR
CR
CSM
CR
EPDM
CR
CR
CR
CR

400
400
400
400
400
400
200
150
400
300
400
300

bar

10
10
10
10
10
10
10
10
10
10
10
10

Permissible operating data

°C
70
50
50
50
50
50
50
50
50
50
60
60

bar

16
16
16
16
16
16
25
10
16
16
16
16

°C

100
70
70
70
70
70
70
70
70
70
70
70

bar

10
12
12
12
12
12
20

8
12
12
12
12

°C
130
100
90
90
920
100
90
90
90
90
920
100

bar

8
10
10
10
10
10
15

6
10
10
10
10

Short-
term

°C

150
120
100
100
100
110
100
120
100
100
100
120

Surface resistance Ro

Core

Ohm x cm

4x 10°
7 x 10°
2x 102
7x 10°
7x 10°
3x 10°
7 x 10°
7x 10°
1x 10*
2x 107
1,5x 10°

Cover

Ohm x cm

4x 10°
1x 10°
1x 10°
1x 103
7x 10°
1x 10°
1x 10°
5x 10
4x 10°
5x 10"

_ 1010

For pressure loss see technical appendix.




Materialer: Resistens egenskaber

Weather and Glycol Acid and Price

P A ene cme DN Wem g Geigwes e ol dguton
NR -60 to +80 - . - - [:] - - Polisopen,naural rboer (natural caouchouc)
SBR/BR -60 to +100 - - - - [:] [:] 1 Styrene-butadiene rubber ruboer
CR -40 to +110 - D - - C] D 3 Chioroprene (chioroprene rubber)
NBR -40 to +120 - - - - D - 2 N butacene ruboet
IR -40 to +80 C] - - - - - 2 Isobutlene-soprene (Butlrubber)
CSM -40 to +130 C] - - - - C] 3 C
CPE -40 to +130 C] - - - - [:] 2 Chiropolethyiene
ECO -40t0 +130 - - - - - [:] 5 Eachlorohydrn rubber
EPDM -60 to +150 - - - - - - 2 Elhylene Propyiene Dene Momamers
HNBR -40 to +150 - - C] C] [:] C] 20 yoroginate acrniie butadiene ruboer
AEM -40 to +160 C] - - - - [:] 6 Einyene acryste copolymers
FKM -30 to +250 C] - - - - - 40 Pl rbber







COLOR CODES - EX TYPE 50
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Design A FLANGES




OTHER FLANGE DESIGN

WILLBRANDT Rubber Expansion Joint Type 50

Length limiters

There is a selection of various length limiters / tie rods to absorb the reaction force and to protect the bellow from overstretching or collapsing:

Design B~ Design C~* Design E Design M
with tie rods with tie rods/thrust limiters with tie rods and spherical with tie rods/thrust limiters
washers/conical sockets and spherical washers/conical sockets

Design F
with hinge

*MNote: For Designs B and C
the lateral movement absorption is reduced by around 50 %.




ACCESSORIES




DEMANDS FOR PIPE SYSTEMS

Plain bearing
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DEMANDS FOR ASSEMBLING

o
=




DEMANDS FOR ASSEMBLING

)]

B

BN

=

I




DEMANDS FOR ASSEMBLING 22 Appliation of tghtening torque

Fitting instructions

Tiosnls Cenfring mandrels, ubber hammer and tomue
wrench All tools must be er-free (danger of
damage to rubber parts).

Use Strength Class 8.8 flange bolts

{Mon-post-treated, lubricated bolts)
Step | a) Insest all bolts and tighten evenly by hand
b} Apply torque evenly according to Step 1in

three passes crosswise.

Check gap width on cuter edge of flange.

c) Setting time = 30 minutes

Tightening torque plan Step Il d} Tighten all bolts in three passes or to 273 of
the final torgue crosswise. Check gap width
e} Setting time = 60 minutes

Step (I fl Apply fina torque in two passes crosswise.
MO FURTHER TIGHTENING!




DEMANDS FOR ASSEMBLING




DESIGN PARAMETERS — IMPORTANT INFORMATION FROM THE CUSTOMER
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DESIGN PARAMETERS — IMPORTANT INFORMATION FROM THE CUSTOMER
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DIFFERENT MEDIA'S
e

a

Ex. Type 50

Application

Type 50 red Sp

For heating installations according to DIN 4809. For many years of
operation under constant loading with hot water and heating water at
100 *C/110 °C at 10 bar/6 bar operating pressure. Electrically conduc-
tive surface. Not suitable for media with additives containing oil.

Type 50 red

For drinking water, hot water, sea water, cooling water with chemical
additives for treating water, saline solutions, weak acids and weak
alkaline solutions. Electrically dissipative inner surface and electrically
conductive outer surface. Not suitable for oil products or cooling water
with additives containing oil.

Type 50 red EPDM
Like Type 50 red, but not for drinking water, shipbuilding and
offshore applications. Temperature range max. 90 °C at 10 bar.

Type 50 yellow

For oils, lubricants, fuels, gases, city and natural gas (not liquefied)
and DIN EN fuels with an aromatic content up to 50 %. Electrically
conductive.

Type 50 white

For foodstuffs containing oil and fat (rubber in food-grade). Mot
approved for drinking water. Electrically insulating inner surface
and electrically conductive outer surface.

Type 50 green
For chemicals, aggressive chemical wastewater and compressor
air containing oil. Electrically insulating.

Type 50 orange
Like Type 50 yellow, but also for liquid petroleum gas acc. fo
DIN EN 589. Electrically dissipative.

Type 50 black EPDM

For drinking water, sea water, cooling water, weak acids and alkali
solutions, technical alcohols, esters and ketones. Max. pressure

10 bar. Electrically dissipative inner surface and electrically conductive
outer surface.

Type 50 black CR

For hot and cold water, wastewater, swimming pool water, salt water,
wastewater, cooling water with anti-corrosive products containing oil,
oil mixtures and compressed air containing oil. Electrically insulating.

Type 50 yellow LT
Like Type 50 yellow, but also for liquid gas. Elecirically dissipative.

Type 50 lilac

For flue gas desulphurisation systems and bio-diesel. Good resistance
to benzene, xylene, toluene, fuels with an aromatic content of more
than 50 %, aromatic/chlorinated hydrocarbons and mineral acids.
Elecirically insulating inner surface and elecirically conductive outer
surface.

Type 50 yellow St

Like Type 50 yellow with additional flame-resistance for up to

30 minutes at 800 "C. Electrically conductive inner surface, electrically
insulating outer surface.

Type 50 yellow HNER
Like Type 50 yellow St, but for temperatures up to +100 °C. Electri-
cally dissipative inner surface, electrically insulating outer surface.

Type 50 BR

Especially for abrasive media such as sludges, dustiike and powdery
media, liquids with solids and emulsions. Also suitable for all kinds
of water, as well as various chemicals. Mot suitable for oil based
products and cooling water with oily additives. Electrically dissipative.




MOVEMENTS

Dimensions for Design A

DN

1000

*1 WF = effective area

Length

BL

mm
130
130
130
130
130
130
130
130
130
130
130
130
130

200
200
250

300
300

[N

nm

Bellow

WEF*1

mm=2

81 1700
81 1700
81 1700
86 1800
96 3200
111 5300
122 8500
142 12800
168 18700
192 25900
252 41000
302 59600
354 82200
420 117600
480 | 154700
530 | 204200
580 | 227900
680 | 311500
800 | 434200
880 | 527400
1038 | 737900
1138 | 839400

*2 Other standards/dimensions possible.
*3 Building length 260 mm

Flange PN 10*2

BPCD n

mm
75
85

100

125
145
160
180

240
295
350
400
460
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565
620
725
840
950
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Movement absorption
(polyamide cord)

axial axial | lateral
-+

&

mim

T P Y
T

angular
&+
LD
30
30
30
30
30
30
30
20
20
20
12

| Y
[N

Mmoo o;oe®mo oo

mm
15
15
15
15
15
15
15
15
15
15

Movement absorption
(steel cord)
axial axial

mm
30
30
30
30
30
30
30
30
30
30
15
15
15
30

lateral
&+

mm
15
15
15
15
15
15
15
15
15
15
10
10
10

angular
AD

20
20
20
20
20
20
20
15
15
15

5

5

5

1.5
1.9
31
35
3.7
5.3
6.8
7.9
9.6
12.9
162
215
245
383
38.0
472
56.5
752
127.8
161.0
196.7
2345

Permissible degree of utilisation for movement areas:
- up to 50 °C: UHilisation ~ 100 %%
-up to 70 °C: WHilisation ~ 75 %
- up to 90 “C: LHilisation ~ 60 %




Samiliche Bewegungskombinationen kénnen diesem
Schaubild entnommen werden.

Die aktuellen Bewegungen in Kombination missen als
Rechiteck in die Bewegungsraute passen.

Any combination of movements
can be found in this diagramm.

The combined cumrent movements
must be fit into the rhombus as a
rectangle.




Installationsvejledning

2) Indbygning — Stressfri
Kontroller la=ngden mellem modflangerne

Laengden ma ikke overskride kompensatorens
byggeleengde med mere end 10 mm. og max 5 mm

1) Udpakning
-  Kontroller visuelt den nye kompensator for fejl sdsom
revner eller andre beskadigelser.
- Kontroller shore hardheden pa den nye kompensator.
Brug markering pa beeslgen som reference.

- Indfer evt. shore-veerdien i en logbog, sa udviklingen i
hardheden kan falges over tid.

lateralt.

<% >

BL + max 10 mm

Lateralt ma forskydningen af center ikke
veere storre end 5 mm




3) Boltmontage 4) Moment til speending

Monter boltene i den korrekte retning og - Speend boltene, over kryds med korrekt
lEnng moment.
B 17 A - Overhold hviletider mellem til spaendingerne.
@ | ] .| en :'.!I I__:: |)_.: 4 :: -I h‘_"-
i 4 i) 4 h E :: L] -:I 12 \.I : 1.::_ 16 i 13
Indvendig og ud o
Hviletider:
Table 2: Bolt tightening torques for Types 48, 49, 50, 51, 53, 55, 56 and 65
Step 1
o w1 sup sup3 .
for o ol P M| PN | PME | ASAIS) - Indsezet alle bolte og speend dem med handen
N Hm b M tin M ] .
] by 9 ® 0| ® w ® krydsvis 3 gange
. e ] - ::| - ] — - Check at flange er parallel til modflangen.
1] by g L] & 1] L) 1] L _ H H H
5 e S 5 o . = 5 Lad boltene hvile 1 20 minutter.
1] by g % % L] - 1) &
100 by hare B0 = 1 | " 10 " Step 2
hF:] Iy P =0 Ly 10 o] 1| e
= v . - :ﬁl - - - - Krydsspeend boltene til veerdierne i tabellen
o ey Baedl 50 o0 1m ] 10 ] :
o by P - ,ml — " o neeste side, 3 gange
- bylead ° " | m 1o w0 - Lad boltene hvile i 60 minutter.
50 ey Bard® 50 12 130 125 185 1%
w0 by harel 50 ) w | 155 m "
™ by hane 9 " s 5 0 5 Step 3
00 beybare] 1] F] 1_a5| 0] 0 s
- o e T e - Pafer slutmomentet fra tabellen naeste side, 3
] by g b ] i m ¥ 40 0w
o by hand " m m| W s 0 gange.
100 byhane " X | i 5 K - FZ£RDIG ikke mere spaending

‘e Foefer i The ghlesing sihemne
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CERTIFICATES

TOV-SOD

TOV-SUD

TOV-SUD

DVGW

T DNV/GL LR BV RINA | CCS | KR |ABS™|RMRS| MED |EAC" FDA ACS| BfR |WRAS
yp DIN4803 CE Kat. AZ ICE Kart. B-C3 WZETD
39 — — — — — — — — — v — v e — — — — Bl
bilau-hlau
40 - - - - - - - - - v - v v - N S [ — B
bilau-blay
42 - - - - — - - - - v - - —- - — | -] — —
gelb 5T gelb 5T
gelb HMER gelb ST ge'bliT gelb HMER
gelb aelb HMER ngjBR aelb
A6 rat gelb v v o v v v =13 v rot SP v v —-— —-— —-— —-— —-—
rot SF =14 9 2 rot SF
=chwarz CHR rok SP rtDSF' =chwarz CHR
schwarz EFDM = schwarz EFDM
48 - - - - — - - - - v - v - - — | =1 - -
blau blau
Brat blau A-rat v A e e Rt bl bl iR MER
-— -— B-rat -— -— -— -— -rok " au au | wei -—
49 gelb ;:_; gelb weilk NER
chusarz EROLA g chusarz EEOM
gae g=
Ib ST
gelb HMER: = qelb HMER:
gelb gelb ST gelb gelb
50 rot ERBRMIER L v RRIER) v v v rot v rob SR v v rot rat ret weikk MER -—
rok gelb weilh NER
rot SF ot SF - rof 5P
schwarz CR L SP schwarz CR
chwars FETRA = chware FPTR
51 - - — - — — - - —- v — v - - — | | - -
52 - - — - — — - - — v — v - - — | | - -
53 - - — - — — - - — v — v - - — | | - -
54 - - - - -— - - - - v - - - - —_— [ - - -—
qelb ST gelb ST gelb ST qelb ST qelb ST
55 gelb gelb o o gelb o o gelb gelb o ot SF o o rak rak rak o o
rat rat rat ot rot
rok S ok S ok S ok SE ok SF
gelb ST gelb ST gelb ST gelb ST gelb ST
55 Sa gelb gelb - o gelb o o gelb gelb o ot SP o v rok =14 rok o o
rok rok rok rok ok
ot SF ot SF pot SF ot SF ot S
blau
56 v v v bilau-hlau
57 - - - - - - - - - v - v v - N S [ — B
blau-blau
blau
58 v v v bilau-hlau
59 - - - - - - - - - v - v v - N S [ — B
blau-blau
60 - - — - — — - - — v v — - - — | — ] = —
61 v v v bl
blau-blau
62 — — — — — — — — — v — — — — — | -] — —
63 — — - — — — — — - v - e v — S R - e
bilau-blay
64 — — — — — — — — — v — — — — — — | — —
65 — — — — — — — — — v — — — — — — | — —
80 — — — — — — — — — v — — — — — — | — —
80 HD - - - - - - - - - v - - - - — | — ] - -
FSH v - — v — — - v - — — - - — | — ] = —
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www.vatech.dk

Veerkstedsvej 15 | 5500 Middelfart | Tel. 64 40 20 60 | info@vatech.dk | www.vatech.dk
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