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INTRODUCTION

Large diameter pipes for natural gas and oil-products
transport,are produced out of a large range of steels
(pearlitic-ferrite,martensitic—ferrite,bainitic)and by
two operating technologies:the U-0 and ringing deforma-
tion processes.Studies on plate parameter variations
induced by cold working practice in pipe forming
operations have been performed especially concerning
the use of U-0 process.According to this view,in the
case of pearlitic-ferrite steels,significant decreases
in yield strength values have been noticed on pipe,in
comparison to those determined on plate.

The present paper includes an analysis of the chan-
ges induced in the tensile properties of 14 mm plates
by their ringing and/or expanding into 1220 mm diame-
ter pipes.

SXPERIMENTAL RESULTS

The chemical composition of X6o grade of steel,
industrially produced and formed,used in the experi-
ments,is shown in Table 1 and the tensile properties
required for the pipes are shown in Table 2.

TABLE 1 - The chemical composition of
cxperimental steel (o)

steel grade C Mn Si i S \ b
max max max max mnax min min
X60 0.26 1.35 0.35 0.04 0.05 0.02 0.005
JABLE 2 - Tensile properties required for
the pipes
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Ste R e A N a 4O
Lf‘;gé \m 1{90-5 ADO.B I f\_nt (6] 19
g = nin min min min
. (kPa)  (tiPa) () (J)

X %0 525 420 22.5 27

The susceptibility to the Bauschinger effect of the
steel "ns bteen verified on normalized and controlled
rolled plates,according to the possibilities of the
industrial production.it the same time the effect of
cold working technology has been determined by stu-
dying the property variations resulted from ringing
and from ringing and expanding,respectively(Figures
1-4).The experiments performed and presented in Fipou-
res l-4,have evinced certain changes of the tensile
property values,due to cold working, especially in the
cese of relatively high yield strength values.In line
with these experiments,minimum values of the tensile
properties determined on rolled plates have been asses-
ed,in order to meet the level required by pipe design.

In Table 3 main statistical parameters are given, for
the tensile property values distribution on a lot of
loooo pipes.

YABLE 3 - The main statistical Dbarameters of
tensile values distribution,as deter-
mined on a lot of loooo pipes

in llax Average liodulus Disper
Val. Val. sion
Strencts nogle gos 707 653 649 4.7
) & ’ \nl i
B SREly 442 569 504 506 6.4
N - \uoa
po.5
vltimate elonga- 5
; ; pvas 26 38 32 34 8.3
tion ADO.BKN)
fraciure cnergy 29 86 54 46 17.3

at 0°C,LV(J)

In,conclusion, the industrial manufacturing of large
diameter longitudinally welded pipes is a complex pro-
cess,requiring a high control and a Very narrow range
for the technological parameters.
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m Normalized plate - Not expanded pipe
o Controlled rolling plate - Not expanded pipe

Confrolled rolling plate -

Expanded pipe
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Pigure l:Yield Strength of Figure 2:
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figure 4: Charpy-V Notch

of Plate to Fipe



