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Test Programm SZMF RSIRSCHENE
Pipe material Testing sleeve Amount
No. D, t Material Procedure length
[mm]  [mm] [-] [mm] [-1]
% A Internal static pressure 6 v
? .
< B 168 7 38355 Internal cyclic pressure 550 1 v
UE) Tensile Test 3 v
ey D Internal static pressure 2
ST o 508 9 X60 , 700 :
Lyl E Internal cyclic pressure 2 running
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Internal Hydrostatic Pressure Tests

Butyl @50mm x 3mm  O-ring

Burst Test " Burst Test

L2 s

Burst Test

e R ety SN

v Swelling 2 Swelling
burst test burst test
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Butyl Sealing, max. internal pressure

Pipe F4/09/117/01
Pipe 1b + 1a 7.10.09 Butyl
Temperature: RT ; Date: 08.12.2009
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Internal Hydrostatic Pressure Tests

'V Butyl Sealing, max. internal pressure

=340 bar

pmax

=338 bar

pmax
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pressurein bar
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Butyl Sealing

swelling 1000 cycles @ 32 bar, 10,000 cycles @ 160 bar
max. internal pressure

! I Jl ' —internal pressure
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timeins
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> Butyl Sealing
1 swelling 1000 cycles @ 32 bar, 10,000 cycles @ 160 bar
N max. internal pressure
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Pmax=219 bar
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Pipe F4/09/117/06 SALZGITTER
Pipe 6b + 6a o-Ring MANNESMANN
Temperature: RT ; Date: 08.12.2009 FORSCHUNG
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Internal Hydrostatic Pressure Tests

2y O-ring sealing, max. internal pressure

Pmax=337 bar

Pmax=237 bar
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O-ring sealing
swelling 1000 cycles @ 32 bar, 10,000 cycles @ 160 bar
max. internal pressure
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> O-rin '
g sealing
1 swelling 1000 cycles @ 32 bar, 10,000 cycles @ 160 bar
N max. internal pressure
Lt LUERETN
Pmax=318bar
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S Butyl and O-ring sealing
 step control
\ start pressure: 100 bar, holding time 24h
N every 24h pressure increase by + 50 bar

Pmax = 250 bar
4 steps to failure

96h resistance
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Internal Hydrostatic Pressure Tests

Butyl

experiment
max. pressure
max. pressure

step control

swelling +
max. pressure

pressure
339 bar
338 bar

250 bar

219 bar

O© 00 NO

10

O-ring

experiment
max. pressure
Mmax. pressure

step control

swelling +
max. pressure

- SALZGITTER

\

MANNESMANN
FORSCHUNG

pressure
336 bar
237 bar

250 bar

318 bar
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Internal Hydrostatic Pressure Tests: Full-scale FORSCHUNG
Pipe material Testing sleeve Amount
No. D, t Material Procedure length
[mm]  [mm] [-] [mm] [-]
% A Internal static pressure 6
O
(=“'; B 168 7 s355 Internal cyclic pressure 550 1
(,E) Tensile Test 3
L9 o D _ _ _____Internal static pressure 2
=] 508 9 X6 , 700
Lyl E Internal cyclic pressure 2

No sealing used!
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b - - -

8]

1 Specimen 3 Signal converter

2 Pressure transmitter 4 Signal output

5 Scales

6 Water reservoir

7 Hydraulic pump
8 Pit
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pi max. = 44,25 bar
AV = 3,97 litre
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Internal Hydrostatic Pressure Tests FORSCHUNG
Internal hydrostatic pressure test /| RFCS JoinTec SALZGITTER
@ 508.0mm x wt: 9.0mm ; Grade: X60 L415 MANNESMANN
SZMF-No: F4 09 042 10 ; Date: 2010-04-14 PORECHLINGE
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Simulation laying conditions

2 Tensile test
N maximum transferable force
N stresses in pipe and adhesive
N behavior of adhesive bond under tension

Equivalent stress P
[MPa] . \
239,9 i >

strain

214,2 g a u g eS

188,4 g

162,7

136,9

111,2
85,4
59,7
34,0

8,2
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Tensile test FORSCHUNG
Tensile testno. 1, JoinTec A S%‘;\iﬂ;—gﬁg\”\l Fmax: 1455 k N
FORSCHUNG
dimension pipe: & 168, 3mm x 7,1mm / S235 SZMF - No.: F4 09 042 01
dimension sleeve: @ 193, 7mm x 8,0mm / P235 TR 1 Date: 10-09-2009
450 - Stresses
400 § = steel pipe:
350 I Omax— 404 MPa
300 : adhesive:
£ 250 1= 9.9 MPa
; :
g 200 +
= L
150 ]
—tota Resistance:
100 DMS 1/ pipe top ——
——DMS 2/ Sleeve . .
5 —DMS 3 / pipe bottom Steel plpe
F_..= 1503 kN
0 T 1
0 1 2 3 4 5 6 7 8 .
_ Adhesive (1 =15
strains in %

max. force: 1474,18 kN MPa)

Frax= 2181 kN

max
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Tensile test FORSCHUNG
Tensile test no. 2, JoinTec - Sﬁiﬁ%g&ENN Fm ax: 1474 k N
FORSCHUNG
dimension pipe: @ 168,3mm x 7,1mm / S235 SZMF - No.: F4 09 042 02
dimension sleeve: & 193, 7mm x 8,0mm / P235 TR 1 Date: 10-09-2009
0 Stresses
400 | _ = steel pipe:
350 Omax— 405 MPa
300 1 adhesive:
§ 250 Tmax= 1 O MPa
g: 200
150
p— Resistance:
100 DMS 1/ pipe top [
o ——DMS 3/ pipe bottom steel pipe:
F__= 1503 kN
0 1
0 1 2 3 4 5 6 7 8 9 10 .
adhesive:

strainsin %
max. force: 1454 66 kN

max deflection : 40,03 mm Fmax= 21 81 kN
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stress in MPa

450 T
400 f
350 —f
300 —f
250 —E
200 —f
150 —E

100 +

50

dimension pipe:

Tensile test no. 3, JoinTec

& 168,3mm x 7,1mm / S235

dimension sleeve: @ 193,7mm x 8,0mm / P235 TR 1

SZMF - No.: F4 09 042 03
Date: 02-23-2010
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10 MANNESMANN
FORSCHUNG

—total
DMS 1/ pipe top
——DMS 3/ pipe bottom

o

0.5 1

1.5

2

strainsin %

25

3 3.5

max. force: 1410 kN
max deflection : 20 mm

F__.=1410 kN

Stresses
steel pipe:
O™ 393 MPa

adhesive:
T....= 9.7 MPa

max

Resistance:
steel pipe:
F...= 1503 kN
adhesive:
F..=2181kN

max

max
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Conclusions FORSCHUNG

Ein Unternehmen der Salzgitter Gruppe

> Findings from internal hydrostatic pressure test

 seal improves tightness (needs to be developed)

N leak-proof up to approximately 30 bar
1 behavior under cyclic load still unknown for large diametel

> Findings from the tensile test

N pipe laying possible due to good axial resistance
1 adhesive strength sufficient to cause steel pipe yielding

> General knowledge

N for low pressure pipelines (< 5 bar: water supply) already applicable
(Pmin™> 38 bar)




Whatever you intend to do.

Thank you for your attention !/ ;"
| f
|

e - e 5 .‘""“".._; &
Salzgitter Mannesmann Forschung GmbH LU e AT N s LR v g g,

Ehinger Str. 200 |
: ( SALZGITTER
47259 DU|Sburg i mww salegittar-ag.da " STAML UND H!:uubtusn

www.szmf.de




