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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Users of this International Standard need to be aware that further or differing requirements could be needed
for individual applications. This International Standard is not intended to inhibit a manufacturer from offering,
or the purchaser from accepting, alternative equipment or engineering solutions for the individual
application — particularly applicable where there is innovative or developing technology. Where an alternative
is offered, the manufacturer will need to identify any variations from this International Standard and provide

details.

This |nternational Standard includes requirements of various nature. These are identified by the yise of certain
verbgl forms:

— fshall” is used to indicate that a provision is mandatory;
— ‘Ishould” is used to indicate that a provision is not mandatory, but recommended as good pragtice;

— ‘Imay” is used to indicate that a provision is optional.

© 1SO 2007 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 15546:2007(E)

Petroleum and natural gas industries — Aluminium alloy drill
pipe

1 cope
This [International Standard specifies the technical delivery condition, manufacturing) procgss, material
requirements, configuration and dimensions, and verification and inspection procedures ‘for alyminium alloy

drill gipes with or without attached steel tool joints for use in drilling and production operations in the petroleum
and natural gas industries.

2 ormative references
The [following referenced documents are indispensable for the ¢application of this document. For dated
refergnces, only the edition cited applies. For undated referénces, the latest edition of the referenced
document (including any amendments) applies.

ISO 2566-1, Steel — Conversion of elongation values — Rart 1: Carbon and low alloy steels

ISO 892, Metallic materials — Tensile testing at ambient temperature

ISO 9303, Seamless and welded (except submerged arc-welded) steel tubes for pressure purposes — Full
peripheral ultrasonic testing for the detectionjof longitudinal imperfections

ISO 10424-2, Petroleum and natural gas industries — Rotary drilling equipment — Part 2: Threading and
gaug(ng of rotary shouldered thread.connections

ISO 11484, Steel tubes for pressure purposes — Qualification and certification of non-destrjctive testing
(NDT|) personnel

ISO 11960:2004, Petraletim and natural gas industries — Steel pipes for use as casing or tubing for wells
ASTM1) A370, Standard Test Methods and Definitions for Mechanical Testing of Steel Products
ASTM G1, Standard Practice for Preparing, Cleaning, and Evaluating Corrosion Test Specimens

ASTM@44, Standard Practice for Exposure of Metals and Alloys by Alternate Immersion in Neutral 3,5 %
SodiurrChioride=Sotutiomn

Manual on Statistical Planning and Analysis for Fatigue Experiments — STP-588, ASTM

1) ASTM International, 100 Bar Harbor Drive, West Conshohocken, PA 19428-2959, USA.

© 1SO 2007 — Al rights reserved 1
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, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1
defect

imperfection of sufficient magnitude to warrant rejection of the product based on the criteria defined in this

International

Standard

31.2

drill pipe
seamless pif
of tool joints

313
heat
metal produd

314

imperfection
in the product wall or on the product surface that can be detécted by a NDE method as giyen in

discontinuity
ISO 11960:2

3.1.5

lot

lengths of pi
(or batch), an

ed by a single cycle of a batch melting process

D04, Table C.62 or Table E.62

e used to rotate the drill bit and circulate the drilling mud, pipes being coupled togetherby means

be with the same specified dimensions and grade; heat treated as part of a continuous opefation
d which are of a single heat or from different heats*grouped according to documented procedure

NOTE THe documented procedure will ensure that the(appropriate requirements of this International Standafd are
met.

3.1.6

manufacturer

firm, compan

y or corporation responsible-formarking the product

NOTE Marking by the manufacturer warrants that the product conforms to this International Standard, and it|is the

manufacturer

317
pipe mill
firm, compan

3.1.8
processor
firm, compar

who is responsible for compliance with all of its applicable provisions.

y or corporation that operates pipe-making facilities

y-or corporation that operates facilities capable of cutting the threads and assembly of thg pipe

with the tool

319
seamless pi

oints

pe

wrought tubular product made without a welded seam, manufactured by hot working and, if necessary, by
subsequent cold finishing of the tubular product to produce the desired shape, dimensions and properties

© 1SO 2007 — All rights reserved
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3.2 Symbols

The following symbols are used in this International Standard.

Pipe body outside diameter, expressed in millimetres
Outside diameter of upset end, expressed in millimetres
Diameter, thread end groove in the pipe end plane, expressed in millimetres

Pipe end outside diameter, expressed in millimetres

ISO 15546:2007(E)

Pipe thread outside diameter in the end plane, expressed in millimetres
Pipe diameter at the thread run-out, expressed in millimetres

Pipe diameter in the estimated plane, expressed in millimetres

Outside diameter of protector thickening, expressed in millimetres

Tool joint bevel diameter, expressed in millimetres

Tool joint elevator bevel diameter, expressed in millimetres

Pin bevel diameter, expressed in millimetres

Tool joint outside diameter, expressed in millimetres

Inside diameter, expressed in millimetres

Inside diameter of the pipe upset end, expressed in millimetres

Pipe thread inside diameter in thelplane of reference, expressed in millimetres
Tool joint tapered bore diameter in the plane of the end, expressed in millimetres
Tool joint tapered bore-diameter in the seal estimated plane, expressed in millimetres

Tool joint thread inside diameter in the plane of reference, expressed in millimetres

Tool joint thread inside diameter in the end plane, expressed in millimetres
Bevel diameter at the tool joint thrust inner step, expressed in millimetres
Inside bevel diameter at the pipe thrust end, expressed in millimetres

Tool joint pin inside diameter, expressed in millimetres

Tool joint box Inside diameter, expressed in millimetres
Hydrostatic pressure test factor

Length of upset end, expressed in millimetres

Length of upset end transition zone, expressed in millimetres
Length of protector thickening, expressed in millimetres

Length of protector thickening transition zone, expressed in millimetres

Distance between the pipe end and the end of the processed tapered surface of the stabilizing

groove, expressed in millimetres

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=cb74047abde2636b3d28c3cea2be48ed

ISO 15546:2007(E)

4

41

attached, theg purchaser shall specify the following on the purchase order:

a)
b)
c)
d)
e)
f)
9)
h)

k)
4.2

/ Distance from tool joint end plane to inside shoulder face, expressed in millimetres
Pipe length without tool joint, expressed in metres (the distance between the pipe ends)

Pipe length with tool joint, expressed in metres (the distance between the tool joint box face and
pin shoulder)

ly,  Tool joint box length, expressed in millimetres

ltp Tool joint pin length, expressed in millimetres
p Standard hydrostatic test pressure, expressed in megapascals
t Wall thickness of pipe body, expressed in millimetres

1 Wall thickness of upset end, expressed in millimetres

oy,min Specified minimum yield strength, expressed in megapascals

Informiation to be supplied by purchaser

In plaging orders for drill pipe without threads, with threads but withput*tool joints, or with tool jjoints

reference to this International Standard (i.e. ISO 15546);
quantity
internal Lipset, external upset, external or internal upset aid protector thickening (see Tables 4 to 7);
drill pipgl delivery condition (see 5.4 and Clause 14);

outside fliameter (see Tables 4 to 7);

wall thickness (see Tables 4 to 7);

material|group (see Table 1);

length (4ee 7.2, Table 3);

delivery |date and shipping-instructions;

inspectipn by purchasér.(see Annex A);

alternatiyes of todl joints (see Figure 7).

The plrchaser should also state on the purchase order any requirements concerning the foIITwing

stipulations, Wwhich are at the option of the purchaser:

a)
b)
c)
d)
e)

f)

pipe coatings (see 7.9);

marking requirements (see Clause 11);

non-destructive inspection (see 10.4);

corrosion rate test for Group IV chemistry (see Table 1);
test certificates (see 13.1);

alloy system (see Table 1).

© 1SO 2007 — All rights reserved
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5 Process of manufacture and delivery condition

5.1

General

Drill pipe furnished to this International Standard shall be made by the seamless process.

5.2

Heat treatment

Drill pipes shall be heat-treated by solution heat treatment followed by artificial or natural ageing. The
aluminium pipe shall not be subjected to cold working after the final heat-treatment process, except for that

WhIC s incidantal to narmal ctraiabhtanina-or thraadina-operations
HSRGeeR a0 RO ar-Statgrte R g-otRreaaig-operatohRsS:

The temperature and time requirements for the solution and ageing heat-treatment cycles shall b
in acgordance with the manufacturer's documented practice. Actual furnace temperatures |and tr

shall

requifements.

5.3

The

requifed heat/lot tests have been performed and conformance with specification requiremen

verifi

5.4

Alumjnium alloy drill pipes are normally supplied as

a) plain end pipe (with external or internal upsets,but without threads),

b) readed pipe (with external or internal upsets but without tool joints), or

c) ith tool joints attached (with exterhal or internal upsets).

6 aterial requirements

6.1 | Material groups

Matetials for aluminium alloy drill pipes after heat treatment are divided into the following four m4

that ghall be in aceordance with Table 1:
— Grouplwithout additional requirements for high strength or corrosion resistance;

— Group I, with improved strength;

be documented in order to verify that each heat-treatment lot meets the manufacturer’s

Traceability
manufacturer shall establish and follow procedures for maintaining heat or lot identity or

pd.

Delivery condition

b determined
ansfer timing
documented

both until all
ts has been

terial groups

— Group lll, with high-temperature mechanical properties;

Group IV, with improved corrosion resistance.

© 1SO 2007 — All rights reserved
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Table 1 — Material requirements for aluminium alloy drill pipes

Characteristic? Unit Requirements
Material Material Material Material
group | group Il group Il group IV
Alloy system Al-Cu-Mg Al-Zn-Mg [ Al-Cu-Mg-Si-Fe | Al-Zn-Mg
Yield strength, min. MPa 325 480 340 350
(0,2 % offset method)
Tensile strength, min. MPa 460 530 410 400
Elongation, rim: % P4 7 8 9
Operational femperature, max. °C 160 120 220 160)
Corrosion rafe in 3,5 % sodium chloride g/(m2h) — — — 0,08
solution, max.

It is permitted
requirements

The manufact
maximum ope

Mechanical te

It is necessary
operational ter]

to use an alternative aluminium alloy system, provided there is purchaser agreement and that it conforms t
f one of the four material group categories.

lrer shall have a documented procedure that demonstrates the minimum yield strength-that can be achieved g
ational temperature defined in Table 1.

ting shall be in accordance with ISO 6892.

that users be aware that the yield strength at ambient temperature can bé, reduced by up to 30 % at the max
hperature for exposure times greater than 500 h.

b the

t the

2 The mech

anical properties of the alloys given in this table are for a test temperature of 21 °C £ 3 °C.

6.2 Metal

Each heat t
homogeneol

microstructule shall not contain porosities or grain~boundary eutectic melting resulting from solution

treatment.

For terminold

6.3 Chemical composition

Chemical an
mass for all 1

6.4 Steel

Material for g

ographic examination

reatment lot sample shall undergo metallographic examination. The macrostructure sha
s, without cracks, pits, laminations, shrinkage cavities, surface tears or sponginess.

gy relating to microstructure examination, see ASTM B917 and ASTM B918.

blysis shall be undertaken on each heat. The residual lead content shall be limited to 0,005
haterial groups¢

fool joints

teeltool joints shall be in accordance with Table 2.

Il be
The
heat

% by

© 1SO 2007 — All rights re

served
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Table 2 — Mechanical property requirements for steel tool joints

Characteristic? Unit Requirement
Tensile strength, min. MPa 880
Yield strength, min. (0,2 % offset method) MPa 735
Elongation after fracture, min. % 13
Longitudinal Charpy V notch absorbed energy J 70 average
requirement, min.P of three tests

(47 single value)

Brimet-tardness; i HBW 285

7

71

The
upse

7.2

Drill pipe length ranges shall be-in accordance with Table 3.

Determination of the mechanical properties of the pin shall be in accordance with ASTM A370.

Other gauge lengths may be used with purchaser agreement. In such cases, the corresponding
elongation values shall be obtained in accordance with 1ISO 2566-1. In cases of dispute)(thé gauge
length, 7, =5,65,/S,, shall be used.

07

For location of test-pieces, see ISO 10924-2.

@  The mechanical properties of the tool joint material given in this table are-for.a test temperature of
21°C+3°C.

b By agreement between the purchaser and the manufacturer, and when specified on the purchase
order, the Charpy impact testing shall be carried out at —10%€ +3°C and shall meet these
requirements.

Configuration and dimensions of pipes

Configuration

tonfiguration of the aluminium alloy drill pipe shall be in accordance with Figure 1 for pipes
ends, with Figure 2 for pipes with external upset ends, and with Figure 3 for pipes
thickening.

Length

Table 3 — Pipe length (see Figure 1)

Dimensions in metres

Range
Pipe condition at delivery
1 2 3

With toolioint £ . *+0:25 6.20 910 12 40

4 T PI=0,15 7 7 7
Without tool joint, , * 322 5,80 8,70 12,00
Other pipe lengths may be ordered by agreement between the manufacturer and
purchaser.

© 1SO 2007 — All rights reserved
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1

T
%/

Pj

_i._._J%y_.___l

L_'|_'_T_'T_'_'_>f'—_l_T_'_“T

Figure 1 — Drrill pipe with Figure 2 — Drill pipe with external Figure 3 — Drill pipe with
internal upset upset protector thickening

g
Y
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7.3

7.31

ISO 15546:2007(E)

Dimensions of pipes and tool joints

Pipe dimensions

The dimensions of the pipe body and upset ends, together with the tolerances, shall be in accordance with

— Table 4, for pipes with external upset ends (see also Figure 4),

— Table 5, for pipes with internal upset ends (see also Figure 5), and

Tables 6 and 7, for pipes with protector thickening (see also Figure 6).

7.3.2

The
threa

Othe

7.3.3

Tool joint dimensions

Himensions for the tool joints shall be in accordance with Figure 7 and Table 8OIf rotar
ds are used, they shall be in accordance with ISO 10424-2.

" dimensions and design of tool joints may be used by agreement between purchaser and m

TT-type thread dimensions (pipe to tool joint connection)

The thread dimensions of the tool joint [see Figure 8 a)] are given jin Table 9.

The thread dimensions for pipes [see Figure 8 b)] are given in. Table 10.

The ¢

imensions of thread form are given for the tool joints’in Figure 9 a), and for the pipe in Figur

shouldered

anufacturer.

©1S0

2007 — All rights reserved
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L

A

 J
A

 J

a  Drill pipe elaxis.

|
A
Q © \ Q
a
Figure 4 — Dirill pipe end with external upset

A

AN “
] |

Q o

a  Drill pipe axis.

A

 J
A

Figure 5 —Drill pipe end with internal upset

A

A

A
A

Y
A

Y

 J

a  Drill pipe axis.

NOTE

10

7t

For symbols, see 3.2.

Figure 6 — Drill pipe protector thickening

DDf
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Dimensions in millimetres

A
Y

45°

D, b
—
0
"
~
Y.
Ds
Dt j

-
o

45°

a
X
| —
3 - ltp/z .
X4—3 X2 7
2 x k5° 18° +0
Q Q
Key
TT-type thread NOTE For symbols, see 3.2.
2 rotary shouldered type thread a8  Two variants for the box elevator diameter are shown
belt for marking in X1 and X2.

Figure 7 — Tool joint for aluminium alloy drill pipe

© 1SO 2007 — All rights reserved 11
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Dimensions in millimetres

L
B 25
K - V)
_ 87:0,5 - &
D132 - S
- -

a3
A
~0
d,
as
s
\W/
N

S

S
Y
}

P
<GS

a) Tooljoint

Figure 8 — Drrill pipe*to-tool joint thread connection

12 © 1SO 2007 — All rights reserved
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1
2
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Dimensions in millimetres

d

NOTH
NOTE

a

T

- Ls -
< -
+1
- 94 -2 -
» 283 |
B o 2,5
75 ’
60° <t 73] B 189 +1 \/(\/ )
N132 0 60° L 60° - 2
79’\2 4 >
\N \ \{ [ eo°
& N N rr
A
2TV 60° 7]
SINS) 5 SISGAIS
Ap
1 2
b) Drill\pipe

bsign plane

r¢ference plane

1 For symbols, see 3.2.

3 thread axis
4 TT thread

2 Boxed numbers are reference dimensions.

hread length with the full profite shall be 83 mm.

Figure 8 (continued)

© I1SO 2007 — All rights reserved
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Dimensions in millimetres

+0,05
R0O3 0

D 1:32 g i 7// o

R0,3 -0,05 \ 4 ba /

|

|

| W

-
1 L

DR132

oD

A
]
i
V1

\|/

Key

1 thread axis tool joint (box)

2 thread axis

NOTE 1  For symbols, see 3.2.

NOTE 2  All tolerances on thread parameters, excluding depth of thread, are given for designing the thread-cutting tool.
NOTE 3 The thread run-out can be on the chamfer located between the thread and stabilizing taper band.

@  Thread pitch (5,08 mm) shall be measured parallel to the thread axis.

b The bisectrix of the thread angle shall be perpendicular to the thread axis.

Figure 9 — TT-thread form for drill pipes and tool joints

14 © 1SO 2007 — All rights reserved
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7.4 Design mass

ISO 15546:2007(E)

Calculated mass of the plain pipe per unit length, mass increase of the upset ends and protector thickening
are indicated in Tables 4 to 7.

Table 4 — Drill pipe with external upset ends (see Figures 4 and 8)

Dimensions in millimetres

Dimensions of pipe body Mass Dimensions of upset ends
kg
T [=
(= “n - [= —_
2 5 |5 | 2 2 3 5 § £3
o ® 2 > $ o o £ © ¢ 25
c 1S 4= T c ] (7] (4]
: x © oo £83 i~ S £ o [
B L = o2 Q0 L o 5 3 =2
D < © =0 o 5 < P T [ w— O
- ) = 0 - —_ [] o Q0
¥ = S o= - £ = o ] e P g
® = - Ea o = ® ® > = s 0
5 = c 5 2 = E @ 2 25
(0] - o =) (o] o o N
| |
1 t d 4 D dg+0,3
© g
o g
x [=
@ | A
Liep Lids Lae
~100 | 90| -450
9% 8 | +1,0 74 5,726 4,65 13 100 f1205 742 350 | 35D 500
114 10 | £1,0 | 94 | 90787 11,02 19 132 | 725 | o8 350 | 35D | 500
129 9 |+10| 111-'J9428 | 2261 18 147 | *25 | 114 | 1300|380 | 500
133 11 +1,0 111 11,715 17,70 18 147 J_rgg 114 1300 | 35D 500
140 | 13 | o8 | 114 [14412| 871 16,5 | 147 | *35 | 1142 | 1300 | 35p | 850
147 149 +1,5 125 13,059 | 30,12 21,5 168 J_r gg 130 1300 | 35D 500
1515 ] 13 | 15| 125 | 1566 | 2454 | 215 | 168 | '35 | 130 1300 38p | 500
155 15 | +15 125 18,331 18,79 21,5 168 J_rgg 130 1300 | 350 500
164 9 |+15| 146 |12177 | 33,28 19,5 | 185 | *35 | 1462 | 1300|350 | 500
168 11 | £15 146 15,075 | 27,06 19,5 185 fgg 1462 1300 | 350 500
Variations in the wall thickness in the end face plane shall not be more than + 10 % of ¢,.
a2  Dull
© 1SO 2007 — Al rights reserved 15


https://standardsiso.com/api/?name=cb74047abde2636b3d28c3cea2be48ed

ISO 15546:2007(E)

Table 5 — Drill pipe with internal upset ends (see Figures 5 and 8)

Dimensions in millimetres

Dimensions of pipe body Mass Dimensions of upset ends
kg
cs
oo
> o n 2
g | & 5 2
o] - = O
5 - @ g S [ < N
- & o) p = b o 9] =
g ] @ o n b k] ° c
s £ Sl £ 2 | £ | § £ = <
5 © 2 3 o 2 5 S E
o £ ° 2 s | £ | 3 s
2 = o o 0 = o © <
G| o ‘@ o 2 8 7 o @ 2
3 = El g | % | % || @ 5 A -
£ - c (]
5 2 z =
o S g o
o
D t d 1 d, dg +0,3
Box end Pin
end
+1% Tol. Lyip Tol. L‘Iip + 30
+50
64 § +1,0 48 3,911 1,42 13 38 382 250 +50 | 350 50 250
73 g +1,0 55 5,028 2,22 16 41 44 250 +50 | 350 50 250
90 g +1,0 72 6,364 3,00 16 58 60 250 +50 | 350 50 250
103 g +1,0 85 7,385 7,17 16 71 712 1000 [ +100 | 350 50 250
114 1P | £1,0 94 9,078 843 16 82 84 1300 [ £+100 | 350 50 300
129 g +1,0 111 9,428 ) 13,17 17 95 952 1300 | £100 | 350 50 300
129 11 +1,0 107 | M3331 | 12,66 19 91 95 1300 | £100 | 350 50 300
147 11 +1,0 125 (/13,059 | 11,40 17 113 115 1300 | £100 | 350 50 300
147 B | £1,5 121/ | 15,206 | 12,74 20 107 115 1300 | £100 | 350 50 300
147 16 | £1,5 117 | 17,284 | 12,30 22 103 115 1300 | £100 | 350 50 300
170 11 +155 148 | 15,267 | 13,60 17 136 1362 | 1300 [ £100 | 350 50 300
170 1B} +1,5 144 | 17,816 | 15,31 20 130 136 1300 | £100 | 350 50 300

Variations in the wall thickness in the end plane shall not be more than + 10 % of #.

While calculating mass, aluminium alloy density shall be taken equal to 2,78 g/lcm®. In the case of using other density alloys,
compensation factor shall be used.

a8  Dull.
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Table 6 — Drill pipe with external upset and protector thickening (see Figure 6)

Dimensions in millimetres

Drill pipe outside Protector thickening @
diameter Outside diameter Length_ of protector Length of transition
thickness zone
D Dyt I3 Iy
o + 50 + 150
129 146 300 1 R?O
133 146 300 1800
140 172 300 1800
147 172 300 1800
151 172 300 1800
155 172 300 180
164 185 300 180
168 185 300 1800
Pipe yvall thicknesses are indicated in Table 4.
Wher calculating the mass, with other densities, an aluminium alloy density~shall be taken equal to 2,78 g/cm3. In the case of using
alloyq with other densities, a compensation factor shall be used.
@  The mid-point of the protector thickening shall be located at the centre’of the non-upset tube length (tolerance + 100|mm).

Table 7 — Drill pipe with internalrupset and protector thickening (see Figure 6)

Dimensiong in millimetres

Drill pipe outside

Protector thickening @

diameter Outside diameter Length. of protector Length of {ransition
thickness zone
D Dyt I3 Iy
33 + 50 + 150
129 150 300 1 8<|)0
147 172 300 1800
170 197 300 180

Pipe yvall-thicknesses are indicated in Table 5.

When calculating the mass, with other densities, an aluminium alloy density shall be taken equal to 2,78 g/cm?. In the case of using
alloys with other densities, a compensation factor shall be used.

a

The mid-point of the protector thickening shall be located at the centre of the non-upset tube length (tolerance = 100 mm).

© 1SO 2007 — All rights reserved

17


https://standardsiso.com/api/?name=cb74047abde2636b3d28c3cea2be48ed

ISO 15546:2007(E)

Table 8 — Tool joint dimensions (see Figure 7)

Dimensions in millimetres

Drill pipe Tool joint Thread type
D t Dy Dg Dge dy, dip, Ity lp Tool Drill
joint pipe

Drill pipe with external upset

920 8 118 114 99,0 74 74 275 185 NC38 | TT90
114 10 155 150 123,0 99 94 320 210 NC50 | TT122
129 9 172 169 138,0 110 111 340 225 |5-1/2FH| TT{38
133 11 172 169 141,9 110 111 340 225 | 5-1/2 FH(\TT{38
147 11 195 188 156,0 135 125 365 244 | 6-5/8FH| TT{58
151 13 195 188 160,0 135 125 365 244 | BBIBFH| TT{58
155 15 195 188 164,0 135 125 365 244. ['6-5/8 FH | TT{58
164 9 203 196 173,0 124 146 365 544" |6-5/8FH | TT{72
168 11 203 196 177,0 124 146 365 244 | 6-5/8FH| TT{72

Drill pipe with internal upset

64 8 80 76 55,0 34 38 240 163 NC23 TTRO
73 9 95 91 64,0 27 41 260 170 NC26 TTB3
90 9 110 106 81,0 40 58 275 185 NC31 TT|79
103 9 118 114 94,0 74 73 275 185 NC38 TTRO
114 10 145 140 105,0 70 84 305 195 NC44 TT104
129 9 155 150 120,0 99 99 320 210 NC50 TT117
129 11 155 150 120,0 99 95 320 210 NC50 TT117
147 11 178 171 186,0 110 113 340 235 5-1/2FH | TT1pB8 @
147 13 178 171 156,0 110 107 340 235 5-1/2FH | TT1p8?2
147 15 178 17 156,0 110 103 340 235 5-1/2FH | TT1p8?2
170 11 203 196 161,0 124 136 365 244 6-5/8 FH | TT158
170 13 203 196 161,0 124 130 365 244 6-5/8 FH | TT158

@  TT136 thread connectiofis;may be used by agreement between the manufacturer and purchaser.
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Table 9 — Tool joint to drill pipe thread dimensions (see Figure 8)

Dimensions in millimetres

Thread type ds® dy dg dg? /
20 +0,05 +0,3
Drill pipe with external upset ends
TT90 97,345 96,22 90,32 92,101 132
TT122 129,525 128,15 122,25 124,281 140
17138 145,495 144 12 138,22 140,251 140
TT158 165,445 164,07 158,17 160,201 140
TT172 179,395 178,02 172,12 174,151 140
Drill pipe with internal upset ends
TT53 60,425 59,30 53,40 55,181 132
TT63 70,405 69,28 63,38 65,161 132
TT79 86,375 85,25 79,35 81,131 132
TT90 97,345 96,22 90,32 92,101 132
TT104 111,575 110,20 104,30 106,331 140
TT117 124,535 123,16 117,26 119,291 140
TT136 143,495 142,12 136,22 138,251 140
TT138 145,495 144,12 138,22 140,251 140
TT158 165,465 164,09 158,19 160,221 140

a Reference dimensions.

7.5 | Upset run-out

At arly place on the interméediate section between the upset end and the pipe body, a transver
bulgg is allowed, the height or depth of which may not increase or decrease the outside diam
than f+ 2,5 mm to — 5,0omm of the nominal size. The wall thickness shall, nevertheless, remain

the same location.

7.6 | Straightness

Deviation\from straightness or pipe maximum curvature excluding external upset ends, protect]

Se groove or
bter by more
inreduced at

pr thickening

and transition areas shall not exceed 0,2 % on the length being checked, and deviation from straightness at

pipe ends 1,5 m long shall not exceed 0,13 %.

7.7 Ovality and eccentricity of pipes

The ovality and eccentricity of pipes shall be within the tolerances on outside diameter and wall thickness

(see Tables 4 to 7).

© 1SO 2007 — All rights reserved
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Table 10 — Drill pipe to tool joint thread dimensions (see Figure 8)

Dimensions in millimetres

Thread type D, D, Ds3 Dy Ds Dg I5
+0,05 | +0,08 06 +0,05
Drill pipe with external upset
TT90 90,60 82 86,5 91,656 93,5 96,5 150
TT122 122,60 112 118,5 123,656 125,5 128,5 160
TT138 138,60 129 134,5 139,656 1415 144.5 160
TT158 158,60 148 154,5 159,656 161,5 164,5 1490
TT172 172,60 163 168,5 173,656 175,5 178,5 160
Drill pipe with internal upset
TT53 53,60 45 49,8 54,656 56,5 59,5 190
TT63 63,60 55 59,5 64,656 66,5 69,5 150
TT79 79,60 71 75,5 80,656 82,5 85,5 150
TT90 90,60 82 86,5 91,656 93,5 96,5 150
TT104 104,60 96 100,5 105,656 107,5 110,5 140
TT117] 117,60 109 113,5 118,656 120,5 123,5 190
TT136 136,60 128 132,5 137,656 139,5 142,5 190
TT138 138,60 130 134,5 139,656 141,5 144,5 160
TT158 158,60 150 154,5 159,656 161,5 164,5 160
7.8 Drift nequirements
Each drill pipe with external upset ends.shall be tested throughout its entire length with a cylindrica] drift
mandrel being 3,2 mm smaller in dianmeter than the inside diameter, d, of the drill pipe, and a length of
10 times the finside diameter.
Each drill pige with internal upset’ends (except for the pipes with the diameter of 64 mm) shall be tested the
upset with af cylindrical drift mandrel being 3,2 mm smaller in diameter than the inside diameter, d,, ¢f the
upset end, and a length of-40.times the inside diameter. The pipes with the diameter of 64 mm shall be tested
with a drift mandrel throughout the entire length of 3,2 mm smaller in diameter than the inside diameter ¢f the
tool joint (dypjand dyy,).
7.9 Internal-coating

By agreement between the manufacturer and purchaser, aluminium drill pipe may be given an internal

coating.

7.10 Drill pipe-tool joint assembly

Drill pipe-tool joint assembly may be carried out by any method (either hot or cold) that ensures a proper
interface between pipe body and tool joint.

A good contact on the internal and external (tapered) tool joint to drill pipe shouldered faces is checked by the

go/no-go thickness gauge of 0,03 mm.

20
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If hot assembly of installed tool joints is used, the temperature of the aluminium pipe shall not exceed the
temperature limitation for the material group given in Table 1.

The manufacturer shall have documented full-scale fatigue testing to verify the design fatigue limits of drill
pipe-tool joint assembly. The full-scale fatigue testing shall be in accordance with Annex B.

8 Test methods

8.1 Inspect each pipe lot and test it at the pipe mill after heat treatment.

8.2 | A minimum of 5 % of pipes from each lot shall be subjected to mechanical tests (but not less than two
pipeq). The types of tests shall be established in accordance with Table 1. If any of the“test specimens
representing a lot of pipes fails to conform to the requirements specified in Table 1, the,'ymanyfacturer may
retes} double the number of specimens from this lot. If any of the specimens retestedfails to conform to the
specified requirements, the entire lot shall be rejected.

Evalyation of the drill pipe mechanical properties shall be carried out on specimens taken from the upset part
of the pipe. The macrostructure check shall be made on macrosections representing two pipes frgm each lot.

NOTEH The mechanical properties are invariably lower for the upset areas than for the pipe body.
— Tensile testing shall be carried out in accordance with ISO 6892,
— Testing for hardness shall be carried out at the purchaser'syrequest.

8.3 | When the manufacturer supplies the drill pipesxwith made-up tool joints, a leak-proof ftest shall be
performed on 100 % of the pipes.

The ptandard hydrostatic test pressure, p, shall"be calculated using Equation (1), rounded td the nearest
0,5 MPa and limited to a maximum of 69,0 MPa:

B 2><fxo'y,min><t

p 5 (1)
wherg
¥ is a factor: 0;8;
By, min is the specified minimum yield strength for the pipe body, in megapascals;
b is‘the specified outside diameter, in millimetres;
1 is the specified wall thickness, in millimetres.

Lower test pressures may be allowed only for reasons of the physical limitations of the test equipment. The
manufacturer shall have a documented design basis to enable the physical limits of the hydrostatic test
equipment to be established. If the calculated test pressure (based on the outside diameter, thickness and
grade) is greater than the physical capability of the hydrostatic test equipment, the manufacturer, upon
agreement with the purchaser, shall use a test pressure equal to the physical capability of the test equipment.

Alternative test pressures shall be used when specified on the purchase agreement and when agreed by
purchaser and manufacturer.

The manufacturer shall establish the leak proof testing method.
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8.4 The drill pipe group IV corrosion rate shall not exceed the value specified in Table 1 and shall be
determined by the weight-loss method. This method is based on the estimation of the material mass loss per
unit time per unit area in the test solution. A minimum of 2 % of drill pipes of each lot shall be subjected to the

corrosion rate lest, as specified in Annex C.

9 Measu
9.1

9.2

ring methods

Perform dimensional measurements on each joint of pipe with calliper or snap gauges; see ISO 11961.

Measure the outside diameter of the pipe at the middle section of the pipe body in two perpendicular

planes. This

9.3 Measu
100 mm from

9.4 Check
and 9.3. The

9.5 Verify

9.6 Measy
9.7 \Verify
operating sh
devices shal
The verificat
designation

If measuring
subjected to

re-verification shall be performed before further use-of the equipment.

diameter shall be within the tolerances specitied in Tables 4 to /.

the pipe end. This diameter shall be within the tolerances specified in Tables 4 and.5:

wall and upset ends thickness by the ultrasonic method at the same locations as given i
r values shall be within the tolerances specified in Tables 4 and 5.

he pipe end straightness against a horizontal plane in accordance with, 7.6.

re the pipe straightness to an accuracy of + 0,03 m.

the accuracy of all measuring instruments used for acceptance/rejection at least once
ft. Accuracy verification of rules, length measuring tapes*and other non-adjustable meas
be defined as a visual check of markings legibility and;the general wear of fixed reference p

on procedure of these working gauges shall be documented. The adjustable and non-adjus
tilized by the manufacturer shall also be documented.

unusual or severe conditions such as would make its accuracy questionable, recalibrati

re the outside diameter of the upset ends in two perpendicular planes at a distance-0f.50 mim to

n 9.2

bvery
uring
pints.
table

equipment whose calibration or verification.is“required under the provisions of the specificafjon is

DN or

10 Inspegtion
10.1 Each pipe and tool joint shall-be-visually inspected. The outside and inside pipe surface shall be fiee of
cavities, crag¢ks, laminations, blisters, non-metallic inclusions and corrosion pits. Scratches, grooves, fents

and mechan
the wall thick

10.2 The d
machining th
removed. Th
and 5).

cal damage are permitted, provided that their depth remains within the limits of the toleran
ness.

bpth of a-lacal imperfection on the outside pipe surface shall be determined by grindi
e defective’area by a method that ensures visual inspection until the imperfection is comp
e depth-of the imperfection shall not exceed the tolerance on pipe wall thickness (see Tal

be for

g or
letely
les 4

10.3 Local hammering and/or repair-welding of defects in the pipe is not allowed.

10.4 Non-destructive inspection shall be by agreement between manufacturer and purchaser. The three

levels of non-

Level 1,

ISO 930

certified

22

destructive inspection are

no non-destructive inspection,

3, performed by a qualified inspector certified in accordance with ISO 11484, and

in accordance with ISO 11484.

Level 2, non-destructive inspection by ultrasonic inspection of the transition zone only in accordance with

Level 3, full body ultrasonic examination in accordance with ISO 9303, performed by a qualified inspector
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