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API Drill Pipe b Outside Wwall
Properties weight Diameter thickness

Size De:; ingar;:'i:un —= . : . :
Lb/ft Kg/m in mm in mm
23/8 6.65 6.26 9.32 2.375 60.3 0.280 7t I |
27/8 10.40 9.72 14.48 2.875 73.0 0.362 9.19
3.5 9.50 8.81 13.12 3.500 88.9 0.254 6.45
3.5 13.30 12.31 18.83 3.500 88.9 0.368 9.35
3.5 15.50 14.63 21.79 3.500 88.9 0.449 11.40
3.5 15.50 14.63 21.79 3.500 88.9 0.449 11.40
- 14.00 12.93 19.62 4.000 101.6 0.330 8.38
4.5 13.75 12.24 18.23 4.500 114.3 0.271 6.88
4.5 16.60 14.98 22,31 4.500 114.3 0.337 8.56
4.5 20.00 18.69 27.84 4.500 114.3 0.430 10.92
5 16.25 14.87 22.15 5.000 127.0 0.269 7.52
5 19.50 17.93 26.71 5.000 127.0 0.362 0.19
5 19.50 17.93 26.71 5.000 127.0 0.362 9.19
5 25.60 24.03 35.79 5.000 127.0 0.500 12,70
5 25.60 24.03 35.79 5.000 127.0 0.500 12.70
5.5 21.90 19,81 29.51 5.500 139.7 0.361 917
5.5 24.70 22.54 33.57 5.500 139.7 0.415 10.54
6 5;5 25.20 22.19 33.05 6.625 168.3 0.330 8.38
6 g 27.72 24.21 36.06 6.625 168.3 0.362 9.19
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Mechanical Properties of New Tool Joints at Locations Shown in Figure 5 (All Sizes)
Minimum Yield Strength Minimum Tensile Strength Mikiraim Box
| Elongation i
Psi N/mm Psi N/mm Percent Hardness
120,000 827.4 140,000 965.3 13 285
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Mechanical Properties and Tests New Standard Steel Drill Collars
1 2 3 2] 5
Drill Minimum Minimum Elongation, Min,

Collar Yield Strength Tensile Strength with Gauge Minimum
0D . Length 4 Times Brinell
Range Psi N/mm?2 Pgi N/mm?2 Diameter Hardness

(inch) %
1
378 | 110,000 758 140,000 965 13 285
6 /g
7-11 100,000 689 135,000 931 13 285
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Company Name

Facility Name

Country/State/City

1 OMSCO USA/TX/Houston
Public Joint Stock : :
2 Company Sinarsky Ruszsan{ erirdﬂv Illigmnj
Pipe Works amensky-Uralsky
3 Naova Hut Czech Republic/Ostrava-Kuncice
4 Algoma Tubes Inc Squil: Salnt Marie Canada /Ontario
Facility
ESW-Rohrenwerk .
5 GmbH Germany/Eschweiler
6 Indian Seamless Ahmednegar Facility India/ Ahmednegar
Metal Tubes
Drill Tube it
7 fitaratsns! Brayan Facility USA/Tx / Brayan
Kawasaki Steel i ,
8 Corporation Chita Work Japan/Aichi/Handa-City
9 Grant Prideco MNovasota Facility USA/TX /Novasota
Grant Prideco
10 o Canada/Alberta /Edmonton
Bao Shan Seamless Tube : :
= Iron &Steel Co Branch Chipg enerGl
12 Grant Prideco Brayan Facility USA/ Tx / Brayan
Nippon Steel
13 Corporation Tokyo Works Japan/Tokyo
Parveen Industries ;
14 Pk The. India/Maharashtra/ Rabale
Koppel Steel : o :
15 Corporation Ambridge Facility USA/PA/Ambridge
16 Conimencial SocieLy Roman Romania/Neamt

Petrotubs S.A
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Company Name

Facility Name

Country/State/City

17 NKK Tubes Japan/Kanagawa,/ Kawasaki
- : Indonesia/Batam Island,Ria
18 P.T. Citra Tubindo Pov/Kabil
10 0Oil Country India/Andhra
Tubular, Ltd. Pradash/Sripuram
Benteler : = _ .
20 Stahl/Rohr GmbH Dinsalken Facility Germany/Dinsalken
Wuxi Seamless . . . .
2 0il Pipe Co.,Ltd. China/Jiangsu Province/Wuxi city
22 V&M Deutschland Mulheim Works Germany/Muelheim ander Ruhr
23 S.C Republica S.A. Romania/ Bucharest
Siumitomo Metal : :
W
24 SR e Kainan Japan/Wakayama/Kainan
TPS-Technitube
e Rohrenwerk GmbH GErRH/Cr Tl
26 Vallourec &Mannesmann Drill Plant France/Aulnoye-Aymeries

Oil &Gas France

Public Joint Stock

27 Company Taganrog Russia/Taganrog
Metallurgical Plant
28 TS G ACHES Tamsa Facility Mexico/Veracruz

de Mwxico,S.A

29

Vallourec&Mannesmann
Tubes-V&M do Brasil S.A

Brazile/MG/Belo Horizonte

United States

30 Steel Corporation Lorain pipe Mill USA/OH/Lorain

31 S.C.Silcotube S.A, Romania/Zalau
Texas Steel

32 Conversion,Inc USA/TA/Houston
United States . : ! :

33 Steel Corporation Firfield Works Pipe Mill USA/SAL/Fairfield
: Agustin Rocca i :

34 Sidreca S.A.1.C trith bl Caatar Argentina/Buenos Aires/Campana

Voestapine Tubulars : -
35 GmbH &Co HKG Autria/Kindberg Aumuehl
36 Tejas THbillap Houston Facility USA/TX/Houstan

Products,Inc
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1-INTROUCTION

Since oil and gas have been discovered (under
the ground), specific set of equipment have been
utilized for extraction and transfer of them to
surface. Drilling the ground at a depth of
thousands of feet, transfer of particles and
drilled stones, protection of well against caving
and finding specific layer that oil and gas
trapped there and providing some facilities and
equipment for extraction to surface, need a
marked proficiency and skill, laboratory and
specific equipment . Rotary Rig and its parts,
Drill pipes, Drill collars and Drill Bits are the
basic and necessary equipment in this process.
As seen in the figure (1), a Drilling Rig, either on
the ground or on the sea platform, 1s a factory

that designed and made to produce a specific
product namely oil, Rotary Rig defined as sets of
equipment and machinery along together in a
limited area for drilling a well, The extension of
this area depends on either this Rig 1s on the sea
platform or in land. Because of limitation of
area, the installed Rigs on the sea are more
compact and equipment are settled closely and
on the height. But in land Rigs, proportionally
there is no area limitation and the extension of
area is large and some places considered for
accommodation or storing of materials and
necessary goods. Generally, a Drilling Rig
includes some systems as below that each
system subdivided into some subsystems. these
systems consist of :




1 1. Power system which includes Prime
Movers and Drivers.

|2' 2. Hoisting system which includes Derrick,
Drawworks, Brake system, Blocks and
Drilling cables.

[3 3. Rotating system which includes Swivel,
Top Drives, Kelly, Rotary Table, Drill pipes,
Tool Joints, Drill Collars and Bits.

4 4. Mud circulating system which includes
Drilling Mud, Mud Tanks, Pumps and Mud
Refining system.

5 5. Well control system which includes,
Blowout Preventers and Accumulators.

& 6. Accessory equipment which include
Generator, Compressor., Degasser, Desilter
and Desander.

Drill pipe which considered in this report, is a
subset of Rotating system and has two major
responsibilities:

Transfer of torque and rotary movement from
the surface to the depth for drilling.

Making of path to pass the Drilling Fluid in
order to cool the bits and transferring of digged
particles from the depth of the well to the ground
(surface).

Concerning to these two major

responsibilities, designing of drill pipes is very
sensitive , strict and manufactured by special
techniques.

Also , operation with these pipes needs much
experience and skill to avoid pipes damages
and failure.

2:,Drill Pipe

Drill pipe is a seamless steel or aluminum pipe,
used to transmit rotating Torque and drilling
fluid to the bit. A drill pipe is furnished in
different lengths, from 181045 ft (5.5 To 13.7m)
not include the length of Tool Joints. Although,
the drill pipe is responsible for connection
between Drill Collars and surface, but the
operators use it as an element for providing force
on the Bit. Of course, it's also possible to use
pipes for providing the force and weight on the
bit (in directional drilling). As indicated in figure
(2), the wall thickness of Drill Pipes is relatively
narrower than Drill Collars. It is usually less
than 0.5 inch (12.5mm) and it is too narrow to be
directed threaded. In order to thread two ends of
Drill Pipes, a piece of heavy. thick and short pipe
which called Tool Joints, is welded to pipe ends.
It should be mentioned that tool Joint with
internal threads called Box and with external
threads called Pin.




2-1) Drill Pipe Technical Specifications

Dimensional and weight specifications of Drill Pipes according to API standard are as follow:

API Drill Pipe e e Outside wall
Properties weight Diameter thickness

Size DE::': Lga}::?nn e v - :
Lb/ft Kg/m in mm in mm
23/8 6.65 6.26 9.32 2.375 60.3 0.280 7.11
27/8 10.40 9.72 14.48 2.875 73.0 0.362 5.19
3.5 9.50 8.81 13.12 3.500 88.9 0.254 6.45
= 13.30 12.31 18.83 3.500 88.9 0.368 9.35
3.5 15.50 14.63 21,79 3.500 88.9 0.449 11.40
3.5 15.50 14.63 21.79 3.500 88.9 0.449 11.40
4 14.00 12.93 19.62 4.000 101.6 0.330 8.38
4.5 1375 12.24 18.23 4.500 114.3 0.271 6.88
4.5 16.60 14.98 22,31 4,500 114.3 0.337 8.56
4.5 20.00 18.69 27.84 4.500 114.3 0.430 10.92
5 16.25 14.87 22.15 5.000 127.0 0.269 7.52
5 19.50 17.93 26.71 5.000 1270 0.362 0.19
5 19.50 17.93 26.71 5.000 127.0 0.362 9.19
5 25.60 24.03 35.79 5.000 127.0 0.500 12.70
5 25.60 24,03 35.79 5.000 127.0 0.500 12.70
5.5 21.90 19.81 29,51 5.500 139.7 0.361 9.37
5.5 24.70 22.54 33.57 5.500 139.7 0.415 10.54
6 5/8 25.20 22.19 3305 6.625 168.3 0.330 8.38
6 5/8 27.72 24.21 36.06 6.625 168.3 0.362 9,19




2-2) Material of Drill Pipes

The various grades and groups of steel n
accordance with API SPEC 5D, shall be made to
a fine grain practice. Above steel contains one or
more grain refining elements, such as
aluminum, columbium, vanadium, or titanium
in amounts intended to result in the steel having
a fine austenitic grain size.

2-3) Chemical compaosition

Drill pipes in accordance with API SPEC 5D,
shall conform to the chemical requirements
specified in table (2).

Chemical Composition(%)

Mfg
Process

Grade c Si Mn

P S NI B Mo

Table 2:
Tensile Requirement
3 4 5
1 . Yield Strength Tensile Strength
Min Max Min
Group | Grade Psi Mpa Psi Mpa Psi Mpa
1 E-75 | 75,000 517 |105,000f 724 |100,000| 688
3 X-95 | 95,000 655 |000,125| 862 |105,000f 724
G-105 |105,000| 742 |[135,000f 931 ([115,000f 793
5-135 |135,000f 931 |165,000f 1138 ([145,000| 1000

Table 3:
Grad Total extension of
Sl gauge length percent
E-75 0.5
X-95 0.5
G-105 0.6
S-135 0.7

Table 4:

2-4) Mechanical specifications

Drill pipe in accordance with APT SPEC 5D,
shall meet the mentioned tensile requirements
(table 3).

Tensile specifications, except eclongation of
reinforced parts shall be in accordance with the
pipe body. In the case of difference in upset
specifications (except elongation), a specimen of
reinforced part shall be used to determine the
mentioned specifications. The yield strength
shall be the tensile stress required to produce a
total elongation of the gage length, as determined
by an extensometer, as table 4.



2-5) Heat Treatment

The heat treating process shall be in accordance
with a documentary practice as below:

1)

Group 1-

Drill pipe shall be normalized or at the
manufacturer's option normalized and tempered
or quenched and tempered full
length, and if upset, shall be so heat treated after
upsetting.

2)

Group 3-

unless otherwise agreed upon between
purchaser and manufacturer, drill pipe in
accordance with API spec 5D shall be quenched
and tempered or normalized and tempered.
Upset drill pipe shall be heat treated full length
after upsetting.

2-6) Tool Joints

Tool Joint is a metal disjointed part to make
sudden diameter increase is welded at the end of
seamless drill pipe. Tool Joint wall is sufficiently
thick for establishing of Pin or Box.

To prepare a drill pipe for welding, at first, the

pipe heads warmed up and then the ends pounds
hardly.

This hard pounding in direction of pipe length
increase the thickness of two ends. These
Thickened and hardened heads are called
"Upset". There are three kinds of upset internal,
external and internal external. In internal upset,
internal diameter decreased, in external upset
there is outside diameter expansion and in third
type inside diameter is increased and outside
diameter is expanded. After pipe ends are
strengthened, the cylindrical Tool Joints are
welded to the upset heads. This action is done by
rapid turning of pipe joints on a flywheel and
connecting joints to pipe ends. Settlement of
upset against turning Tool Joints provides
sufficient heat for welding. This kind of welding
called Friction or Inertia welding. As illustrated
in Figure3, Pins and Boxes are threaded and
engaged with each other and by this method.,
Drill Pipes connected to each others. The wall
thickness of Tool Joint is about 2 inches and with
length of 1 foot. Each of this Tool Joint includes
Tong Area and Elevator shoulder.

Tool Joints, are shaped by forming and
machining into a Pin or Box. In order to increase
their life time some of them are surface hardened
by hardbanding. Hardbanding on surface of a
Tool Joint is more resistant than normal steel
against abrasion and corrosion, so caused to
increase service life of Tool Joints.

Fig.3 :
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Mechanical Properties of New Tool Joints at Locations Shown in Figure 4 (All Sizes)
Minimum Yield Strength Minimum Tensile Strength Minimum Box
Elongation min!mum
e 3 ; 2 Brinell
Si N/mm Psi N/mm Percent Hardness
120,000 827.4 140,000 965.3 13 285

1 Table (5): Mechanical Properties of Tool Joints
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 Figure (5): Tensile Specimen and Hardness Test Location

2-7) Drill Collars

Drill Collars are heavy weight and thick wall pipes, that usually made of steel. Dnill Collars are
connected directly to Bits to provide weight on the Bits and to provide a constant and directed
movement. Manufacturers have furnished some threads at the end of any Collars, so it's possible to
make wry (Fig.1). The end with internal threads is called Box and the end with external threads called
Pin. The number of Collars depends on required weight to drill a suitable hole, drilling structure, weight

of each collar and other variables.

-

Mechanical Properties and Tests New Standard Steel Drill Collars
1 2 3 4 5
Drill Minimum Minimum Elongation, Min,

Collar Yield Strength Tensile Strength with Gauge Minimum
oD Length 4 Times Brinell
Range Psi N/mm? Psi N/mm?2 Diameter Hardness

(inch) %

31/8 1 110,000 758 140,000 965 13 285
6 ?;E i '

7-11 100,000 689 135,000 931 13 285

| Table (6) Mechanical Properties of Drill Collars

11
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3) Drill Pipe Manufacturing Process

Drill Pipes shall be made by seamless process in accordance with API SPEC 5D, as shown in figure (7).

Tube

round

5

Ingot

Square

bloom

Piercing
method

Mannesmann

Mannesman
Plug Mill
Process

Mandrel L
Mill Process

Sejournet Extrusion
Process

Press
Piercing
method

Erhardt Type Forging
Process

Hot Finished
Seamless Steel
Tube and Pipe

Cold Finishing
Process

Cold Finished
Seamless
Steel Tube and Pipe

Figure 7:Seamless Tube and Pipe
Manufacturing Processes

i



14

3-1 Seamless Tube

Seamless tube is made of a hollow pipe with
more thickness and diameter than final step.
Initially, billet is pierced by press piercing
method. For small Diameter pipes, Mandrel
process is used. And also, Mandrel Mill process
1s utilized for tubes with moderate external
diameter made of carbon steel or low Alloy.

Tubes with large diameter, heavy wall made of
Carbon steel alloy or Stainless steel is furnished
by Erhardt Push Mill Process and vertical
Extrusion which is similar to the Sejournet.
High alloy steel tubes and with special shape are
made by Extrusion process, Sejournet type. This
process is done in HotMetal forming
temperature. Additional cold process can be
used to obtain more dimensional accuracy,
surface and metallurgical construction
complement.

3-2 Mandrel (pilger) Mill process

In the process of Mandrel (pilger) Mill
producing, a steel billet is heated up to forging
temperature and inserted between two Rolls of a

Hot Rotary Piercing Mill machine. Piercing
point is located in center of billet and rotary
rollers designed to move the billet forward on
piercing point, thus a hole is established in billet
center and along the long pivot. So, a mandrel
with almost the same diameter is steered in this
hole. The compound of mandrel and billet is
settled between the rollers of a pilger mill with
camshaped. These rollers rotate in opposite
direction of the billet which is driven by
hydraulic or pneumatic Ram. The rollers
initially, take the warm billet and after some
rotation. shaped it as a shaft. Pressure of rollers
set the billet back and force it in opposite
direction and tube section is pressured near the
rollers groove, then the surface will be made
smooth and uniform. Billet and mandrel
movement 1s in opposite direction of Ram. In
Cam-Shaped sector (area), Ram mechanism
drives the billet into the rollers again. The tube is
reheated in continuation of pilger mill process
and passed through a sizer to establish diameter
uniformity. Outlet tube, called Hot Finished
Seamless Pipe. Pilger Mill process is slower
than conventional Drawing.

Third phase
outlet

Fourth phase
recuperator

| Figure (8): Mandrel Mill Process ‘




3-3 Mannesmann plug Mill process

In this process, billet can be pierced by two Hot Rotary piercers. Because more diameter decrease is
necessary, in piercing process continuation, pierced billet is settled in a plug Mill which the diameter is
decreased by rotating the tube on a mandrel. If there is any ovality, tube is settled between the Reeler
rollers to correct the dimensions and smooth internal and external diameter of the pipe. Finally, after
reheating, the pipe is entered in a Reeler and Roller Sizer to provide diameter uniformity.

Piercing Plugging

Reeling Sizing

[ Figure (9): Mannesman plug Mill process
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3-4 Use of Extrusion processes
type Sejournet

Extrusion processes type Sejournet is used
for high alloy steel pipes and tubes like stainless
steel and pipes with special shape. An unscaled
billet which has been heated up to (), is settled in
a vertical press with an Extrusion mold (at the
end of press).After using of hydraulic Ram on
billet, when ram punches billet, a piercing
mandrel makes an empty cylinder which
punched part exit out of Extrusion mold.

Wilh closing prafe i pasihion |
Bellet o Braught info conlgines .,

After that Ram is activated to pressure on billet,
and shaped billet between piercing mandrel and
mold annular part is extruded. In horizontal
presses, the act of piercing is done separately or
an empty pipe is used with a mandrel and mold.
Mandrels and molds are furnished by high alloy
steels contain Tungsten, Molybdenum and
Chromium with hardness number, about 46
(Rockwell C). Glass powder is such as lubricant
material in this process.

Pressing sfem s withdrown 10

gilow tor displocement of metol

Mandrel 13 advanced with |
3 pressuré worer unfid bullet s
olmos! pierced.
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shilred , closing plate Lifted, ong
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LsIign

Buller 15 et ruded

j Figure (10): Extrusion Process




3-5 Hollow Forged Seamless
Pipe, Erhadt Type Process

Erhadt process which was expanded by Enrich
Erhadt in 1891 consists of heating the billet with
square section, up to forging temperature and
setting it in a circle empty mold and piercing by
Mandrel incompletely, as to get a cupshaped
piece. As a result of piercing in forging
temperature, square billet is shaped as circle
mold.

After reheating, the cupshaped piece is fixed on
a mandrel and pressurized between the series of
Dies to obtain requested thickness and diameter.
Then, cupshaped end is cut and internal and
external diameters are machined. This process is
used for pipes with large diameters and seamless
pipes with heavy thick wall.

D Y
: 5//,—-
I
b |;| _f- Venical
] 1 mandrel  —
4 |
Guide holder

Container

bt §

X 10 E
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,’ One end closed
i pierced shell

rd

Die Gy Shell mounted on

L

the mandre!
s
b

Hm:'tzt:n'lat
mandrel

Erhadt Process
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3-6 Cold and Hot Finishing of

Seamless Pipe and Tube

A pipe which is manufactured by Mannesmann
Plug Mill, Mandrel Mill, Erhardt Forging
processes or Sejournet process can be used as a
Hot Finished Steel tube and pipe, if in
accordance with its application, no other
finishing process is required.

[f another completion process is needed, pipe
diameter will be decreased by cold Reduction
process. In such process, diameter decreased
pipe shall be heat treated in a furnace like Bright
Annealing furnace or in a continuous Barrel
furnace. After heat treatment, this pipe shall be
passed through the straightening process.

' Figure (12): Cold and Hot Finishing
| of Seamless Pipe and Tube

In this process, any kinds of deviation from
straight due to heat treatment or cold reduction.
will be removed or corrected.

4) Required capacities for local Manufacturing

At present, local demand to Drill Pipes is about
10,000 joints (annually), and according to this
demand, localizing of these pipes is feasible.

| 5) Quality. Control Standards

Following items are standards and requirements
of American Petroleum Institute (API) for
Drilling pipes which shall be concerned in
designing, manufacturing and operating:

LL API 5AS RP Field Inspection of New Casing,
Tubing, and Plain End Drill Pipe.
2 API BULL 5C2 Bulletin on Performance
Properties of Casing, Tubing, and Plain End
Drill Pipe.
12 API BULL 5C3 Bulletin on Formulas and
Calculations of Casing, Tubing, Drill Pipe and
Line Pipe Properties.
4 API SPEC 5D Specification for Drill Pipe.
[ API RP 7G Recommended Practice for Drill
Stem Design and Operating Limits.
& API SPEC 7 Specification for Rotary

Drill Stem Elements

18

| 6) Production Bottle Neck

At present, the main bottle neck of
production is Internal Coating Process.



| 7). Manufacturers

Some drill pipe manufacturers are as following list.

Company Name Facility Name Country /State/City
1 OMSCO USA/TX/Houston
Public Joint Stock i !
. Russian/Sverdolvy Region/
7 Company Sinarsky i
Pipe Works Kamensky-Uralsky
3 MNaova Hut Czech Republic/Ostrava-Kuncice
Sault Saint Marie :
4 Algoma Tubes Inc Facility Canada /Ontario
ESW-Rohrenwerk -
5 GmbH Germany/Eschweiler
Indian Seamless it :
6 Metal Tubes Ahmednegar Facility India/ Ahmednegar
Drill Tube i
7 Thteriatianal Brayan Facility USA/Tx / Brayan
Kawasaki Steel : i :
8 Corporation Chita Work Japan/Aichi/Handa-City
9 Grant Prideco Novasota Facility USA/TX /Novasota
Grant Prideco
10 Canada Canada/Alberta /Edmonton
Bao Shan Seamless Tube _ :
H Iron &Steel Co Branch Mgl
12 Grant Prideco Brayan Facility USA/ Tx / Brayan
Nippon Steel
13 Corporation Tokyo Works Japan/Tokyo
14 | 'Parveen Industhes India/Maharashtra/ Rabale
Pvt.Inc.
Koppel Steel . =37 .
15 Corporation Ambridge Facility USA/PA/Ambridge
: Commercial Society .
16 Petrotubs S A Roman Romania/Neamt
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Company Name

Facility Name

Country/State/City

17 NKK Tubes Japan/Kanagawa/ Kawasaki
Y . Indonesia/Batam Island,Ria
18 P.T. Citra Tubindo Ptov/Kabil
Qil Country 3
19 India/Andhra
Tubular, Ltd. Pradash/Sripuram
Benteler i . :
20 Stahl/Rohr GmbH Dinsalken Facility Germany/Dinsalken
Wuxi Seamless A : . y i
21 Oil Pipe Co.,Ltd. China/Jiangsu Province/Wuxi city
22 V&M Deutschiand Mulheim Works Germany/Muelheim ander Ruhr
23 S.C Republica S.A. Romania/ Bucharest
Siumitomo Metal , : ;
24 sk Vi, Kainan Japan/Wakayama/Kainan
TPS-Technitube .
23 Rohrenwerk GmbH Sermany/Daun
26 MR A R IR R Drill Plant France/Aulnoye-Aymeries

Qil &Gas France

Public Joint Stock

27 Company Taganrog Russia/Taganrog
Metallurgical Plant
28 Tubes de:Acero Tamsa Facility Mexico/Veracruz

de Mwxico,S.A

29

Vallourec&Mannesmann
Tubes-V&M do Brasil S.A

Brazile/MG/Belo Horizonte

United States

30 Steel Corporation Lorain pipe Mill USA/OH/Lorain

2 5.C.Silcotube S5.A, Romania/Zalau
Texas Steel

e Conversion,Inc USA/TX/Houston
United States . ; : :

33 Steel Corporation Firfield Works Pipe Mill USA/AL/Fairfield
: Agustin Rocca . :

34 Sidreca S.A.I.C Tl shis) CaTEaE Argentina/Buenos Aires/Campana

Voestapine Tubulars L :
35 GmbH &Co HKG Autria/Kindberg Aumuehl
36 IEjas L Houston Facility USA/TX/Houston

Products,Inc




