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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,
this being 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 Internat|onal Standard includes requirements of various nature. These are identified by the useof certain
verbal forms

“shall” isf used to indicate that a provision is mandatory;
— “should”[is used to indicate that a provision is not mandatory, but recommended-as good practice;

— “may” is|used to indicate that a provision is optional.

vi © 1S0O 2011 — All rights reserved
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Petroleum and natural gas industries — Aluminium alloy drill
pipe

1

This
requi
drill
petro

A typ
main
(see

This

NOTH
pipe

NOTH

NOTH

2

In thi
Statel

Tablg
expre
data

repro
brack

Bcope

rements, configuration and dimensions, and verification and inspection procedures ‘for aluy
bipes with or without attached steel tool joints, for use in driling and production oper
eum and natural gas industries.

ical drill pipe configuration is provided, showing main elements and dengths (see Figures
dimensions and masses of the grades of drill pipe are given. in" both SI units ang
Annex A).

nternational Standard does not consider performance properties.

1 Reference can be made to ISO 10424-2 and ISO 27627 for the detailed requirements for the th
bol joints.

2  Reference can be made to ISO 20312 for the performance properties of the drill pipe.

3  Reference can be made to ISO 27627 for_the “pipe body-tool joint” thread connection gauging.

Conformance

s Customary (USC) system of units.

s for data expressed-in Sl units are given in the body of this International Standard,
ssed in USC units are given in Annex A. All figures in the body of this International Stan
in both SI and™USC units (the latter given in brackets), with the exception of Figure
duced as Figure’A.1 using USC units. In the text, data in Sl units are followed by data in
ets.

International Standard specifies the technical delivery conditions, manufacturing| process, material

minium alloy
btions in the

1 to 4). The
i USC units

reading of drill

5 International Standard, datavare expressed in both the International System (SI) of units apd the United

whilst those
Hard express
11, which is
USC units in

For a specific order item, it is intended that only one system of units be used, without cofnbining data

exprd

ssed in the other system.

Products manufactured to specifications expressed in either of these unit systems shall be considered
equivalent and totally interchangeable. Consequently, compliance with the requirements of this International
Standard as expressed in one system provides compliance with requirements expressed in the other system.

For data expressed in the S| system, a comma is used as the decimal separator and a space as the
thousands separator. For data expressed in the USC system, a dot (on the line) is used as the decimal
separator and a space as the thousands separator.

NOTE The procedures used to convert from Sl units to USC units are given in Annex E.
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3 Normative references

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

ISO 6892 (all parts), Metallic materials — Tensile testing

ISO 6506 (all parts), Metallic materials — Brinell hardness test

ISO 10893-10, Non-destructive testing of steel tubes — Part 10: Automated full peripheral ultrasonic testing of

seamless a
transverse in

ISO 10424-2
gauging of rq

ISO 11130, ¢
ISO 11960:
ISO 11961, A

ASTM B594
Aerospace A

ASTM G1, S

4 Terms

41

0 welded (except submerged arc-welded) Steel tubes for the detection of longituainal
perfections

Petroleum and natural gas industries — Rotary drilling equipment — Part 2: AThreading
tary shouldered thread connections

Corrosion of metals and alloys — Alternate immersion test in salt solution
1), Petroleum and natural gas industries — Steel pipes for use as casing or tubing for wells
Petroleum and natural gas industries — Steel drill pipe

09, Standard Practice for Ultrasonic Inspection of Aluminum-Alloy Wrought Product
pbplications

fandard Practice for Preparing, Cleaning, and Evaluating Corrosion Test Specimens

definitions and symbols

Terms and definitions

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

411

aluminium dlloy drill pipe

aluminium al

41.2

oy drill pipe body withsthreaded steel tool joints

aluminium glloy drill pipe.body

aluminium al

41.3
box

oy pipe formed by extrusion, including any upsets and protector thickening

nd/or

and

s for

tool joint partttattasimtermattootjoint thread

41.4
corrosion

adverse chemical alteration or destruction of a metal by air, moisture or chemicals

41.5
defect

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

International

Standard

1)

To be published. (Revision of ISO 11960:2004.)

© 1S0O 2011 — All rights reserved
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gauge plane
imaginary plane, perpendicular to the thread axis of rotary shouldered connections, at which the pitch
diameter at gauge point is measured

41.7
heat
meta

41.8

| melted with one continuous operation of one metal batch

imperfection

disc
destr

419
linea
impe

it idy tn tan e~ A A Al A At e~ A A ar e A tAat A I AAEAAEAA Wy oAl Tnanaat
oty it e PTrotoCrvwarm OO tnCpPprototrsuratC ot Car o TGt tTCCtC OOy vistuar1mopPt Ty

Lictive evaluation (NDE) method, as given in ISO 11960:—, Table C.42 or Table E.42

r imperfection
fection which includes, but is not limited to, seams, laps, cracks, plug scores, cuts and goug

NOTH See API STD 5T1 for terminology on imperfections.

411
lot
defin

D

te quantity of product manufactured under conditions that are-considered uniform for the a

inspgcted

411

(

manufacturer

firm,

NOTH

manu

411
pin

tool j
411

pipe
firm,

411

company or corporation responsible for marking the\product

facturer who is responsible for compliance with all of its applicable provisions.
R
bint part that has external tool joint thread
¢
mill

company or corporation.that operates pipe-making facilities

b

plain pipe
part of aluminiumcalloy pipe body excluding upsets and protector thickening

411

b

room temperature

temp

jon or a non-

tribute being

Marking by the manufacturer warrants that the product conforms to this International Standardl, and it is the

prature between 5 °C and 50 °C

NOTE Between 41 °F and 122 °F.

411
seal

6
gauge plane

imaginary plane, perpendicular to the thread axis of rotary shouldered connections, at which the seal
estimated diameter is measured

411

7

tool joint

steel

© IS0

tool joint element for aluminium alloy drill pipes consisting of two parts (pin and box)
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4.2 Symbols

Dyp pipe body outside diameter

Dy tool joint elevator bevel diameter

Dx tool joint bevel diameter

Dpe tool joint bevel diameter

Dy outside diameter of protector thickening

Dt min outside diameter of protector thickening with lower limit of tolerance
Dy tool joint outside diameter

Dy, outside diameter of upset end

Dy pipe end external bevel diameter

D, pipe end outside diameter in the end plane

Dy pipe thread outside diameter in the end plane

Dy pipe outside diameter in the seal estimated plane

dy, tool joint box inside diameter

ddp pipe body inside diameter

dp tool joint pin inside diameter

d, inside diameter of the pipe upset

dy pipe thread inside diameter in the gauge plane

dy tool joint tapered-bore diameter in the end plane

ds tool joint tapered bore diameter in the seal estimated plane
dy tool jeint thread inside diameter in the gauge plane

ds teol joint thread inside diameter in the end plane

dg tool joint internal shoulder bevel diameter

f hydrostatic pressure test factor

K conversion coefficient

Ly tool joint box length

Ley, length of external upset end

Ly, length of internal upset end

4 © 1S0O 2011 — All rights reserved
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Ly tool joint pin outside diameter length

Loe pipe length without tool joint (the distance between the pipe ends)

Lgp pipe length with tool joint (the distance between the tool joint box face and the pin shoulder)
Ly length of external upset end transition zone

Lo length of internal upset end transition zone

L length of protector thickening transition zone

Ly distance from tool joint end plane to inside shoulder face

Lg distance between the pipe body end and the end of the external taper shoulder
M, cyclic bending moment

my mass of the specimen before the test

My mass of the specimen after the test

p standard hydrostatic test pressure

.JRa x[y] indicator of surface roughness, where x stands.for values in 108 m and y stands|for values in

10-%in
S surface area of the specimen
T; test time
l4p wall thickness of pipe body
ty wall thickness of upset.end
Ve corrosion rate
w, section medulus of pipe body upset area
Ymin specified minimum vyield strength of the pipe body
\/; indicator of surface roughness, where y stands for values in 106 in
o stress level

5 Information to be supplied when placing orders for drill pipe

5.1 Basic information

When placing orders for aluminium alloy drill pipe without threads, with threads but without tool joints, or with
tool joints attached, the purchaser shall specify the following on the purchase order:

a) reference to this International Standard (i.e. ISO 15546);

b) quantity;

© 1SO 2011 — All rights reserved 5
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upset type (internal, external, with protector thickening) (see Tables 3 to 6 and Figures 1 to 4);

m alloy drill pipe delivery condition (see 6.4 and Clause 15);

outside diameter of pipe body (see Tables 3 and 4);

wall thickness of pipe body (see Tables 3 and 4);

m alloy name (see Table 1);

pipe range or special length and tolerance by agreement between purchaser and manufacturer (see 8.2,

c)
d) aluminiu
e)
f)
g) aluminiu
h)
8.3.3an
i) delivery
j)  inspectig
k) variants
betweer
I) percents
5.2 Optio

The purchas

which are at
a)

b) marking
c) non-des
d) corrosio
e) testcert
6

6.1 Genel
Aluminium al

6.2 Heat freatment

pipe cogtings (see 8.10);

Process of manufacturing and delivery condition

-Fabte2);
date and shipping instruction;
n by purchaser (see Annex B);

of the tool joint elevator bevel, if ordered with tool joints or other special connection by agree
purchaser and manufacturer (see Figure 8);

ge of assembled pipes subject to hydrostatic testing (see 9.3).

hal information

the option of the purchaser:

requirements (see Clause 12);
ructive inspection (see 11.2 and 11.3);
n rate test for material Group IV (see Table 1);

ficates (see 14.1).

al

loy drill'pipe body furnished to this International Standard shall be made by a seamless proc

ment

er should also state on the purchase order requirements ‘concerning the following stipulafions,

ESS.

Aluminium alloy drill pipe bodies 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 which is incidental to normal straightening or threading operations.

The temperature and time requirements for the solution and ageing heat treatment cycles shall be determined
in accordance with the manufacturer's documented practice. Actual furnace temperatures and transfer timing
shall be documented in order to verify that each heat treatment lot meets the manufacturer's documented
requirements.

© SO 2011 — All rights re

served
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6.3 Traceability
The manufacturer shall establish and follow procedures for maintaining heat and/or lot identity until all
required heat and/or lot tests have been performed and conformance with specification requirements has

been verified. The procedures shall provide means for tracing tool joint and aluminium alloy drill pipe body to
the relevant heat or lot and to the specified chemical, mechanical or other performed test result.

6.4 Delivery condition

Aluminium alloy drill pipes and aluminium alloy drill pipe bodies shall be supplied as:

a) plain end pipe (without threads);
b) threaded pipe (without tool joints);

c) With tool joints attached.

7 Material requirements

7.1 | Material groups
Materials for aluminium alloy drill pipe bodies shall comply with therequirements specified in Table 1:
—  Group I: aluminium alloy drill pipe body of base strength;
—  (@roup II: aluminium alloy drill pipe body of high stréngth;
—  Group llI: aluminium alloy drill pipe body of elevated temperature resistance;

— Group IV: aluminium alloy drill pipe body;'6f enhanced corrosion resistance.

Table 1 — Material requirements for aluminium alloy drill pipe bodies
(see Table A.1 for USC units)

Material group
Characteristics® Unit
I Il ]l v

Alloy|nameP — D16T 1953T1 AK4-1T1 1980T1
Minimum yield strength
(0,2 9 offset mettiod) MPa 325 480 340 350
Minimhum tensile‘strength MPa 460 530 410 400
Minimum«elengation % 12 7 8 9
Maxinum operational temperature °C 160 120 220 160
Maximum corrosion rate in 3,5 % 2
sodium chloride solution g/(m=h) - - - 0,08

It is permitted to use an alternative aluminium alloy, as long as there is purchaser agreement and this alloy conforms to the requirements
of one of the four material group categories.

Mechanical testing shall be made in accordance with ISO 6892.

Maximum operational temperature is a material temperature that results in the minimum room temperature yield strength reduction by
no more than 30 % at the exposure time of 500 h. See ISO 20312 for material yield strength reduction at other operating temperatures.

@  The mechanical properties of the alloys given in this table are for a test temperature of (20 + 3) °C.
b

For chemical composition and properties of alloys, see References [9] and [11].

© 1SO 2011 — All rights reserved 7
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7.2 Metallographic examination

Each heat treatment lot sample shall undergo metallographic examination. The macrostructure shall be
homogeneous, without cracks, pits, laminations, shrinkage cavities, surface tears or sponginess. The
microstructure shall not contain porosities or grain boundary eutectic melting resulting from solution heat
treatment.

For terminology relating to microstructure examination, see ASTM B917.

7.3 Chemical composition

Chemical analysis shall be undertaken on each heat. The manufacturer shall establish limits for chemical
composition and shall confirm to the established limits.

7.4 Steel tool joints

Material reqyirements for steel tool joints shall conform to ISO 11961.

8 Configuration and dimensions of pipes

8.1 Configuration

The configurption of the aluminium alloy drill pipe shall be in accordance with Figure 1 for pipes with inlernal
upset ends, yith Figure 2 for pipes with external upset ends, and with Figures 3 and 4 for pipes with profector
thickening.

8.2 Length

Aluminium alloy drill pipe and aluminium alloy drill pipe body length ranges shall comply with the requirements
specified in Table 2 and Figure 1.

Table 2 — Aluminium alloy drill pipe'and aluminium alloy drill pipe body length (see Figure 1)
(see Table A.2 for USC units)

Dimensions in metres

. . . Range
Pipe delivery/condition p 2 3
Aluminium allpy drill pipe, Ldp, tolerance 0,25 6,20 9,10 11,80
Aluminium allpy drill pipe body, Lpe, tolerance +0,25 5,80 8,70 11,40

Other pipe lengthsican be ordered by agreement between manufacturer and purchaser.

8.3 Dimensions of pipes and tool joints

8.3.1 Standard configuration

The configuration and dimensions of the pipe body and upset ends, together with the tolerances, shall be in
accordance with the following tables and figures and/or with the purchase agreement:

— for pipes with external upset ends: Table 3 (see also Figure 5);

— for pipes with internal upset ends: Table 4 (see also Figure 6);

8 © 1SO 2011 — All rights reserved
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— for pipes with protector thickening: Tables 5 and 6 (see also Figure 7).

All dimensions shown without tolerances are related to the basis for design and are not subject to
measurement to determine acceptance or rejection of product. Drill pipe dimensions that are not in this
International Standard or in the purchase agreement are at the manufacturer's discretion.

8.3.2

Protector thickening dimensions

Aluminium drill pipe of range 1, as well as aluminium drill pipe with outside diameter 63 mm (2.52 in), may not

bem

anufactured with protector thickenings.

Protgctor thickening shall be located in the middle of the pipe [tolerance + 350 mm (13.78 in)].

The |
shall

8.3.3

Alternative configurations

When specified in the purchase agreement, drill pipe shall be furnished ihydimensional confi

defin
betw

this |

8.3.4

nternational Standard.

Tool joint dimensions

The dimensions for the tool joints shall be in accordance with Figure 8 and Table 8.

Rota
shall

Othe

8.3.5

The

be considered standard.

Pipe to tool joint connection dimensions

The :[read dimensions of the tool joint (see Figure 9) are given in Table 8.

read dimensions forpipes (see Figure 10) are given in Table 9.

ength of protector thickening transition zone, L3, shall depend on the range of aluminium g
be (1 000 + 200) mm [(39.37 + 7.87) in] for range 2, and (1 600 + 250) mm [(62.99(& 9784) in] for range 3.

bd in this International Standard. In this case, dimensions, tolerances and markings shg
ben the purchaser and manufacturer. The drill pipe body and tool{oint shall be modified in
with fhis agreement, but the drill pipe shall otherwise be manufactured.in accordance with the reg

'y shouldered connections shall conform to requirements of ISO 10424-2. Right-hand thread

- dimensions and designs of tool joinis:may be used by agreement between purchaser and n

rill pipe, and

jurations not
Il be agreed
accordance
uirements of

connections

nanufacturer.

The dimensions of-thread form are given in millimetres in Figure 11 (in inches in Figure A.1) for the tool joints

(top ¢
Othe

and
conn

8.4

f figure) and.for the pipe (bottom of figure).

r types_6f connections for assembling tool joints with pipe may be used by agreement betwe

bction complies with the tensile, torque and pressure requirements of ISO 20312.

en purchaser

manufacturer. In this case, the manufacturer shall have documented testing results to vTrify that this

Design mass

The calculated mass of the plain pipe per unit length, the mass increase of the upset ends and protector
thickening are indicated in Tables 3 to 6. The calculated mass of the tool joints is given in Table 7.

© IS0

2011 — All rights reserved


https://standardsiso.com/api/?name=910b8aaf4fb8393a9e8447b168e6e830

ISO 15546:2011(E)

T B
Kf—| | )\F\_:| | )5?:! | %_:
SRR .
| | " i
| | | T
O N 1= I
Inlaly i .
IR Ea
IS =
i E_ s
7 O g

NOTE  Symbols are defined in 4.2.

Figure 1 — Aluminium  Figure 2 — Aluminium  Figure 3 — Aluminium  Figure 4 — Aluminium

alloy drill pipe with alloy drill pipe with alloy drill pipe with alloy drill pipe with
internal upset external upset internal upset and external upset and
protector thickening protector thickening
(see Table 2)

10 ©1S0 2011 — All rights reserved
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L1 Leu

de
dd
Dy

2 Drill pipe axis.

NOTH Symbols are defined in 4.2.

Figure 5 — Aluminium alloy drill pipe body end with external upset'(see Table 3

a  Dill pipe axis.
NOTH Symbols are defined in 4.2.

Figure 6 — Aluminium alloy-drill pipe body end with internal upset (see Table 4

Dimensions in millimetres (inches)

+100 +h
300 -50 (12 -2) Ly

“ A\

P C

Ls

D,

Dy,
p

2  Drill pipe axis.
NOTE 1 The protector thickening's outside surface can be of any shape, within the tolerance of Dy
NOTE 2 Symbols are defined in 4.2.

Figure 7 — Aluminium alloy drill pipe body protector thickening (see 8.3.2 and Tables 5 and 6)
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Dimensions in millimetres (inches)

b
a . ~ullsy
[ 1] S

Q 5

| ——

Yck} 1 x 45° (0.0 x 45°)
35 [138]
Lb
2 x 45° (0.08 x 45°)

Xd | |

YC\/ L,/2

>
0\
o 08[
oZ+

' ve
— ///\\
Q = 12 (0.5)
o
=]
a8 TT thread. ¢ Belt for marking.
b Rotary shouldered thread. d  Variants of the elevator shoulders.

NOTE  Symbols are defined in 4.2.
Figure 8 — Tool joint for aluminium alloy drill pipe (see Table 7)
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Dimensions in millimetres (inches)

I~
L, NEN
96 (3.78)°
| 87 0,5 (3.43 £0.02)
|
2 x 45° (0.08 x 45°) 75 (2.95)°
7
[ 1 -
\ ! / X b /
132 1 |
: . //
o | I n
| ;
S B i | < &
! : c
S |V A ) DR O Il I IV R
<16 (0.63)
Ra 2,5 (100)
0.7 x 45° {0,03 x 45°)
— \ / Ra 3,2 (125)
S
S X
By
<2
S| 3 0o
+05 +0.02\
R2 0 (R0.0O8 0 ) \/ /
¢ +0.6 +0.02 o
0 (024 0 )
a8 Reference dimensions. d Gauge plane.
TT thread. € Seal estimated plane.
€ Thread axis.
NOTE 1 For shoulder configuration, see Figure 8. NOTE 3 Symbols are defined in 4.2.

NOTE 2 The thread length with the full profile is at least 83 mm.

Figure 9 — Aluminium alloy drill pipe body-tool joint thread connection (tool joint) (see Tables 7 and 8)
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Dimensions in millimetres (inches)

%'

L5

96 (3.78)°

4004
94 -2 (3.7 -0.08) Ra 2.5 (100)
-83 (3.27)
75 (2.95)°
x -0
Ra 2,5 (100) 922 (0.75 -0.08)
132 . o

N

A
b /

< 32

T o

TT thread

Referencd dimensions.

€ Thread axis.

d

e

NOTE 1 The

NOTE 2 Sym

Figure 10 —

14

Gauge plgne.

Seal estinjated plane.

0,5 x 45° (0.02,x &5°)

thread length with the full profile is at least 83 mm.
bols are defined in'472.

D‘l
D
Dy

- Aluminiumr-alloy drill pipe body-tool joint thread connection (drill pipe body) (see Tahle 9)
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Dimensions in millimetres

\/Ra 25

C)QO 5 Qo

8  Thread-axis-

b

Variants of the thread crest (fillet or chamfer).

NOTE 1 Upper thread shape relates to tool joint thread, lower thread shape relates to pipe thread.
NOTE 2 Thread pitch (5,08 mm) is measured parallel to the thread axis.

NOTE 3 Bisectrix of the thread angle is perpendicular to the thread axis.

NOTE 4 All tolerances for the thread characteristics, except for the thread depth, are given for designing of the
thread-cutting tool.

NOTE 5 Thread run-out can be located on the chamfer between the thread and seal taper shoulder.

NOTE 6 For dimensions in inches, see Figure A.1.

Figure 11 — TT thread shape for aluminium alloy drill pipe bodies and tool joints

© 1SO 2011 — All rights reserved 15


https://standardsiso.com/api/?name=910b8aaf4fb8393a9e8447b168e6e830

ISO 15546:2011(E)

Table 3 — Aluminium alloy drill pipes with external upset ends (see Figure 5)
(see Table A.3 for USC units)

Dimensions of pipe body c;?:lz::;mma:s Dimensions of upset ends
mm kg mm
5| 2
g g ‘s 2 2 5
- = [ = -
3 o a £ @ Transition
< g S - @ Outside Upset end length
£ ] £ ° £ diameter zone'length
S . E 8 3 © Ley (both ends)
o © o s s D,
] (V] = [e] — u L
iy o :-_' Ko © 1
5 3 @ 3 s E
o - £ <
- [72]
[X
=)
Box énd" | Pin end
Tol. Tql. Tol. Tol T105I.0 Tol. T\% '
1% | £14 % +10 % ' " 100 + 50 T ash
90 8 74 5,77 4,00 13,0 100 ffé’ 350 350 500
114 10 94 9,15 7,77 19,0 132 f126r’ 350 350 500
129 9 111 9,50 21,97 18,0 147 J_r126r’ 1300 350 500
131 18 105 13,49 22,32 21,5 147 +g 1 300 350 500
133 1 111 11,80 17,10 18,0 147 fgg 1300 350 500
140 18 114 14,52 9,72 16,5 147 J_rgg 1300 350 500
147 1 125 13,16 | 29,26 215 168 | T35 | 1300 350 500
151 18 125 15,78 23)69 21,5 168 J_rgg 1300 350 500
155 | 15 125 | 18,47,~( 718,02 215 | 168 | T35 | 1300 350 500
164 | 9 146 | 1227 | 3169 195 | 185 | *32 | 1300 350 500
168 | 1 146 | 1519 | 2551 195 | 185 | *32 | 1300 350 500
a Referenc¢ dimensions:
While calculatirlg mass,_ aluminium alloy density shall be taken equal to 2 800 kg/m3. In case of using other density alloys, compenbation
factor shall be ysed*
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Table 4 — Aluminium alloy drill pipe with internal upset ends (see Figure 6)

ISO 15546:2011(E)

(see Table A.4 for USC units)

Dimensions of pipe body

Approximate
calculated mass

Dimensions of upset ends

While
factor shall be used.

mm kg mm
5
g | B
Q% g s 2 2 3 ~
@ 3 \i m : 3 = e
% @ 8 % e § g Upset end length Transition
£ 2 2 c - £ £ zone length
2 S & = ) 9 2 Ly (both ends)
[«] f- © (V] 5 f’ ()]
g | 3| & | £ | 23|38 % &
5 2 2 5 s = £
(@) £ <
- 2
= Box end Pin end
Tol. Tol. Tol. Tol Tol. Tol. Tol.
+1% | £10% +10 % ’ + 50 +30 | £30
64 8 48 3,94 0,76 13 38 250 +50 350 50 250
73 9 55 5,07 1,55 16 41 250 +50 350 50 250
90 9 72 6,41 2,05 16 58 800 +50 350 50 250
108 9 85 7,44 5,83 16 71 1 000 +100 350 50 250
114 10 94 9,15 7,34 16 82 1 300 +100 350 50 300
114 11 92 9,97 6,92 16 82 1 300 +100 350 50 300
129 9 111 9,50 14458 17 95 1300 + 100 350 50 300
129 11 107 11,42 11,07 19 91 1300 + 100 350 50 300
147 11 125 18,16 10,17 17 113 1300 + 100 350 50 300
147 13 121 15,32 11,52 20 107 1300 + 100 350 50 300
147 15 AT 17,42 11,07 22 103 1 300 +100 350 50 300
1613 11 146 15,19 17,80 19 130,3 1 300 +100 350 50 300
16J3 13 142 17,72 16,26 20,5 127,3 1 300 +100 350 50 300
a Reference dimensions.
, compensation

© 1SO 2011 — All rights reserved
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Table 5 — Protector thickening of aluminium alloy drill pipe with external upset (see Figures 4 and 7)
(see Table A.5 for USC units)

Aluminium alloy drill pipe Protector thickening
outside diameter Outside diameter Increase in pipe mass due to protector thickening
de Dpt kg
mm mm 2 range 3 range
Tol. *39

129 146 9,57 13,99
131 156 17,29 25,27
133 146 13,37 1953
140 172 20,51 29,98
147 172 10,37 15,15
151 172 28,54 41,72
155 172 22,80 33,32
164 185 19,39 28,34
168 185 15,89 23,23

While calculatirg mass, aluminium alloy density shall be taken equal to 2 800 kg/m®:,In case of using other density alloys, compenkation

factor shall be ysed.

Table 6 —|Protector thickening of aluminium alloy-drill pipe with internal upset (see Figures 3 and 7)

(see TablerA.6 for USC units)

- A Protector thickening
Aluminium alloy drill pipe
outside diameter Outside diameter Increase in pipe mass due to protector thickening
de Dpt kg
nm mm 2 range 3 range
+3,0

Tol. © 28
73 88 6,90 10,09
90 105 8,36 12,22
103 118 9,48 13,85
114 140 18,88 27,59
129 150 16,75 24,48
147 172 22,80 33,32
168 197 30,26 44,23

While calculating mass, aluminium alloy density shall be taken equal to 2 800 kg/m?2. In case of using other density alloys, compensation
factor shall be used.
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Table 7 — Tool joint dimensions (see Figures 8 and 9)
(see Table A.7 for USC units)

ISO 15546:2011(E)

Aluminium alloy

drill pipes Tool joint Thread type
Dap fap Dy Dr | Do | Ppe dp dy d | Ly | Ly’ | Mass Tool joint| Pipe
mm mm mm mm | mm | mm | mm mm | mm | mm [ mm kg
Tol. | Tol. | Tol. | Tol. | TO: | TOl. | gq | Tol | Tol
+08 |04 |x08] +1 | 108 | 108 |04 T | T
Aluminium alloy drill pipe with external upset
9P 8 118 114 | 106 | 109 68 68 74 | 275 | 185 19,5 NCB8 TT90
114 10 155 150 | 139 | 143 95 95 98 | 320 | 210 38/6 NC30 TT122
129 9 172 169 | 156 | 160 | 112 112 | 114 | 340 | 225 46,0 | 5-1/4FH | TT138
131 13 178 |170,5| 150 | 160 | 105 105 - 320 | 203 46,0 | 5-1/4FH | TT138
133 11 172 169 | 156 | 160 | 112 112 | 114 | 340 {2225 46,0 | 5-1/4FH | TT138
140 13 172 169 | 156 | 160 | 112 112 | 114 |,340 | 225 46,0 | 5-1/4FH | TT138
147 11 195 188 | 176 | 183 | 124 124 | 130 [)365 | 244 65,2 | 6-5/4FH | TT158
151 13 195 188 | 176 | 183 | 124 124 |30 | 365 | 244 652 | 6-5/4FH | TT158
185 15 195 188 | 176 | 183 | 124 1247130 | 365 | 244 65,2 | 6-5/4FH | TT158
164 9 203 196 | 190 | 198 | 124 138 | 146 | 365 | 244 66,5 | 6-5/FH | TT172
168 11 203 196 | 190 | 198 | 124 138 | 146 | 365 | 244 66,5 | 6-5/FH | TT172
Aluminium alloy drill pipe with internal upset

6¢ 8 80 76 68 73 34 34 38 | 240 | 163 9,5 NCR3 TT53
Y] 9 95 91 79 82 44 44 44 | 260 | 170 14,5 NCR6 TT63
9P 9 108 104 | «—- | 100 54 56 60 | 270 | 180 16,5 NCB1 TT82
9P 9 120,6 | 116 |) 100 | 102 58 56 60 | 300 | 183 254 NC38 TT82
103 9 120,6 4~176 | — | 113 68 68 71 | 285 | 185 21,0 NCB8 TT94
103 9 127 116 | 112 | 113 68 68 71 | 285 | 185 25,0 NCB8 TT94
114 10 145 140 | 121 | 126 82 82 84 | 305 | 195 34,9 NC#4 TT104
114 11 152 145 | 128 | 128 80 80 83 | 310 | 196 41,0 NC#6 TT106
129 14 162 154 | 140 | 141 95 93 97 | 320 | 206 43,5 NCH0 TT120
147 11 178 171 | 156 | 160 | 105 108 | 113 | 340 | 225 54,3 | 5-1/4FH |TT138P
147 13 178 171 1 156 1 160 | 105 108 | 109 | 340 | 225 543 | 5-1/A4FH |TT138b
147 15 178 171 | 156 | 160 | 105 108 | 109 | 340 | 225 54,3 | 5-1/2FH |TT138P
168 11 203 196 | 178 | 183 | 127 127 | 130 | 345 | 245 71,5 | 6-5/8FH | TT158
168 13 203 196 | 178 | 183 | 127 127 | 130 | 345 | 245 71,5 | 6-5/8FH | TT158

a Reference dimensions.

b TT136 thread can be used by agreement between manufacturer and purchaser.

© 1S0 2011 — All rights reserved 19


https://standardsiso.com/api/?name=910b8aaf4fb8393a9e8447b168e6e830

ISO 15546:2011(E)

Table 8 — Dimensions of tool joint thread for aluminium alloy drill pipes (see Figure 9)

(see Table A.8 for USC units)
Dimensions in millimetres

Tool joint
Thread type dy? dy d,? ds? L,
Tol. +0,1 £0,3

Aluminium alloy drill pipes with external upset ends

TT90 Q7,345 96,22 90,32 92,101 132
TT122 129,525 128,15 122,25 124,281 140
TT138 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

Aluminium alloy drill pipes with internal upset ends

TT53 60,425 59,30 53,40 55,181 132
TT63 70,405 69,28 63,38 66,161 132
TT82 89,369 88,24 82,34 84,121 132
TT94 101,335 100,21 94,31 96,091 132
TT104 111,575 110,20 104,30 106,331 140
TT106 113,565 112,19 106,29 108,321 140
TT120 127,175 125,80 120,25 122,281 140
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 Referencg dimensions.
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Table 9 — Thread dimensions of aluminium alloy drill pipes (see Figure 10)

(see Table A.9 for USC units)
Dimensions in millimetres

Tool joint
a a a
Thread type d D; Dy D3 Dy Ls
Tol. +0,8 | Tol. _3g Tol. + 0,05

Aluminium alloy drill pipes with external upset ends
TT90 90,60 82 86,5 91,656 96,5 150
TT122 122,60 112 118,5 123,656 128,5 160
TT138 138,60 129 134,5 139,656 1445 160
TT158 158,60 148 154,5 159,656 164,5 160
TT172 172,60 163 168,5 173,656 178,5 160

Aluminium alloy drill pipes with internal upset ends

TT53 53,60 45 49,8 54,656 59,5 150
TT63 63,60 55 59,5 64656 69,5 150
TT82 82,60 73,5 78,5 83,656 88,5 150
TT94 94,60 85,5 90,5 95,656 100,5 150
TT104 104,60 96 100,5 105,656 110,5 160
TT106 106,60 97,5 1025 107,656 112,5 160
TT120 120,60 111,56 16,5 121,656 126,15 160
TT136 136,60 128 132,5 137,656 142,5 160
TT138 138,60 130 134,5 139,656 144,5 160
TT158 158,60 150 154,5 159,656 164,5 160

a Reference dimensions.

8.5 | Upset run-out

At any place on the transition zone between the upset end and the pipe body, a transverse groove or bulge is
allowed, the height or depth of which shall not increase by more than 2,5 mm (0.098 in) or decrgase by more
than b mm (0497 in) the outside diameter of the specified size, but the wall thickness shall not|be less than
the minimumspecified wall thickness of the aluminium drill pipe body.

8.6 Straightness

Deviation from straightness or pipe maximum curvature, excluding external upset ends, protector thickening
and transition areas, shall not exceed 0,2 % on the length being checked [2 mm/m (0.024 in/ft)].

8.7 Ovality and eccentricity of pipes

The ovality and eccentricity of pipes shall be within the tolerances on outside diameter and wall thickness
(see Tables 3 and 4).
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8.8 Drift requirements

Each aluminium alloy drill pipe with external upset ends shall be tested all the way across the pipe length with
a cylindrical drift mandrel being 3,2 mm (0.079 in) smaller in diameter than the minimum inside diameter, dyp»
of the drill pipe, and a length of 10 times the inside diameter.

Each aluminium alloy drill pipe with internal upset ends shall be tested full pipe length with a ball drift mandrel
having a minimum diameter of 2 mm (0.126 in) smaller than the minimum inside diameter, dy,, of the

aluminium all

NOTE

oy drill pipe, upset end, 4,,, or tool joint (a’p and d,), whichever is the smallest.

ccac st o asioa i Aot A talaranan
Vit T

with maximu

The toleranc

8.9 Tool j

The maximu
threaded too

— for paral

— for angy
(4.49 in)

10 mm/

The axis of t
markings or
400 mm (16

The method
angular misag|

b for drift mandrels shall be —0,25 mm (—0.009 8 in).

pint alignment

M misalignment between the longitudinal axis of the drill pipe body and the longitudinal axis

e

nagativvatolaranea and cuhteanting feam i o vaall thinlona
e gty CtorCanCeant—SuDtattm g ot tywwo—wwat troie KT

4
SSE5F 4 HHA-POSHvetoreraniee
[ dpl 4

joint shall not exceed the following:
el misalignment: 4 mm (0.157 in) total indicator reading;

lar misalignment: 8 mm/m (0.008 in/in) for aluminium alloy-drill pipe outside diameter 11
and larger;

n (0.010 in/in) for aluminium alloy drill pipe outside diameter smaller than 114 mm (4.49 in).
he tool joint shall be determined on the surface .ofsthe outside diameter, Dy, that is unaffect
hard banding. The axis of the drill pipe body“shall be determined over a minimum leng

n) on the outside surface of the pipe body.

bf measuring misalignment shall be defined by the manufacturer. Figure 12 illustrates parallg
ignment of the tool joint.

{ b

The minimum inside diameter can be calculated by taking aluminium drill pipe body outside diameter, de,

pf the

1 mm

bd by
th of

| and

a

b

22

b) Angular misalignment

Tool joint axis.
Drill pipe body axis.

Figure 12 — Tool joint misalignment
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8.10 Internal coating

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

8.11 Aluminium alloy drill pipe body-tool joint assembly

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

A good contact on the internal and external (tapered) tool joint to aluminium alloy drill pipe body shouldered

faceg

If hot
temp

The
alum
Anne

9.1

Each|

9.2

Chen
comg
wet 3
of co

9.3

9.3.1
pipeq
repre
retes
spec

Evaly
spec

is checked by the go/no-go thickness gauge of 0,03 mm (0.001 2 in).

assembly of screwed-on tool joints is used, the temperature of the aluminium pipe shall nqg
erature limitation for the material group given in Table 1.

manufacturer shall have documented full-scale fatigue testing to verify the-design fati
nium alloy drill pipe body-tool joint assembly. The full-scale fatigue testing shall be in acc
x C.

Test methods

General

pipe lot shall be inspected and tested at the mill afterheat treatment.

Chemical composition test

nical composition shall be determined by any of the procedures commonly used for determir
osition, such as emission spectroscopy, X-ray emission, atomic absorption, combustion t
nalytical procedures. The calibration\methods used shall be traceable to established stand
nflict, chemical analyses shall be‘made in accordance with ASTM E1251.

Mechanical test

A minimum of 5 %-0f'pipes from each lot shall be subjected to mechanical tests (but not

)- The types of testS shall be established in accordance with Table 1. If any of the tes

senting a lot of pipes fails to conform to the requirements specified in Table 1, the manu

double the number of specimens from this lot. If any of the specimens retested fails to cq
fied requirements, the entire lot shall be rejected.

ation\Jof the aluminium alloy drill pipe mechanical properties shall be carried out on

t exceed the

jue limits of
prdance with

ing chemical
bchniques or
brds. In case

ess than two
t specimens
facturer may
nform to the

longitudinal
bsscut macro

mens taken from the upset part of the pipe. The macrostructure check shall be made on cr

sectionsrepresentingtwo-pipesfromeachdot——— — |

NOTE The mechanical properties are invariably lower for the upset areas than for the pipe body.

9.3.2 Tensile testing shall be carried out in accordance with ISO 6892.

9.3.3 Testing for tool joint hardness shall be carried out at the purchaser's request in accordance with
ISO 6506.
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9.4 Hydrostatic test

When the manufacturer supplies aluminium alloy drill pipes with made-up tool joints, a hydrostatic test under
internal pressure shall be performed. The percentage of assembled pipes subject to hydrostatic testing shall
be assigned by purchase order and the agreement between purchaser and the manufacturer.

The manufacturer shall establish the hydrostatic testing method.

Each assembled pipe subject to hydrostatic testing shall be tested to at least the hydrostatic pressure
calculated by Equation (1) without leakage. The test conditions shall be held at full pressure for not less than

1 min.

The standarg
(100 psi) ang

hydrostatic test pressure shall be calculated using Equation (1), rounded to the nearest 0,5
limited to a maximum of 35,0 MPa (5 100 psi):

MPa

_2>< fXYminXtdp ]
p= (1)
de

where

p s the standard hydrostatic test pressure, expressed in megapaseals-(psi);

f s a hydrostatic pressure test factor, /= 0,5;

Yin s the specified minimum yield strength for the pipe body;.expressed in megapascals (psi);

Dyp s the specified outside diameter, expressed in millimetres (inches);

lap s the specified wall thickness, expressed in.millimetres (inches).
NOTE Equation (1) for hydrostatic test pressure is.applicable to both Sl and USC units (in brackets).
Lower test pfessures may be allowed only,for, reasons of the physical limitations of the test equipment The
manufacturef shall have a documented.‘design basis to enable the physical limits of the hydrostati¢ test
equipment tg be established. If the calculated test pressure (based on the outside diameter, thickness$ and
grade) is greater than the physical ‘eapability of the hydrostatic test equipment, the manufacturer, jupon
agreement with the purchaser, shall.use a test pressure equal to the physical capability of the test equipnent.
However, the hydrostatic test capability may be less than 20,5 MPa (2 973 psi) only for those products where

the calculatefl test pressure is\Jess than 20,5 MPa (2 973 psi).

Alternative t¢st pressures~shall be used when specified on the purchase agreement and when agre¢d by
purchaser arld manufacturer.

9.5 CorroFion test

Aluminium alloy 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 aluminium alloy drill pipes of each heat shall
be subjected to the corrosion rate test, as described in Annex D.
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10 Measuring methods

10.1 General
10.1.1 Dimensional measurements shall be carried out on each joint of pipe.

10.1.2 For pipes without tool joints, the outside diameter of the upset ends shall be measured before
threading in two perpendicular planes at a distance of 50 mm (2 in) to 100 mm (4 in) from the pipe end and
shall be within the tolerances specified in Tables 3 and 4.

10.1.3 Wall thickness shall be checked by a non-destructive testing method along the entire length of the
aluminitm—attoy—pipe—body—The—type—of non=destructive method—used—shattbe—at—the—discyetion of the
manyfacturer, but the manufacturer shall demonstrate that the accuracy of the method used'is| adequate to
ensufe the wall thickness meets the requirements specified in Tables 3 and 4.

10.1.4 All aluminium drill pipe bodies shall be visually examined. The straightness ofiquestionaljly bent pipes
or crpoked extremities shall be verified using a straight-edge or taut string (wire) fromone end off plain pipe to
its other end, as shown in Figure 13. The straight-edge shall be positioned to highlight the maximyim deviation.
Deviation from the straight or chord height shall not exceed the requirements:in 8.6.

The pipe straightness shall be measured with an accuracy of +0,5 mm’(+£0.02 in).

<0,002 L,

a8 Taut string or wire.

NOTE Symbols are defined in 4.2.

Figure 13 — Aluminium drill pipe body straightness measurement
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10.2 Calibration and verification of measuring equipment

The accuracy of all measuring instruments used for acceptance/rejection shall be verified at least once every
operating shift. Accuracy verification of rules, length measuring tapes and other non-adjustable measuring
devices shall be defined as a visual check of markings' legibility and the general wear of fixed reference points.
The verification procedure of these working gauges shall be documented. The adjustable and non-adjustable
designation utilized by the manufacturer shall be documented.

If measuring equipment whose calibration or verification is required under the provisions of the specification is
subjected to unusual or severe conditions such as would make its accuracy questionable, recalibration or

reverification

shall be performed before further use of the equipment.

11 Inspec

11.1 Genel

11.11 The
metallic incly
provided tha
lubricant are

11.1.2 The
machining th
removed. Th

11.1.3 Loc4

tion
al

outside and inside pipe surfaces shall be free of cavities, cracks, laminations, blisters,
sions and corrosion pits. Scratches, grooves, dents and mechanicalsdamage are pern
their depth remains within the limits of the tolerance for the outside“diameter. Local trag
also permitted.

depth of a local 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 10 % of the'specified pipe wall thickness.

| hammering and repair-welding of defects on the outside pipe surface is not allowed.

11.2 LeveII
i

Non-destruc
purchaser. T

level 3: f

11.3 Tool

Tool joint nop-destructive inspection shall be carried out in accordance with the requirements of ISO 11961.

level 1: mo non-destructive inspection;

level 2: mon-destructive inspection of the transition zone, only in accordance with ASTM B594-09 Cla

of non-destructive inspection

ve inspection of aluminium drill pipe bedy shall be by agreement between the manufacture
he three levels of non-destructive inspection are:

ull body ultrasonic inspection in accordance with ISO 10893-10.

pint non-destractive inspection

non-
itted,
es of

hg or
letely

r and

ss A;

—_

12 Marki

)

12.1 General

Drill pipe manufactured in conformance with this International Standard shall be marked as in 12.2.

Additional markings may be applied, including those for applicable compatible standards, at the option of the
manufacturer or as specified in the purchase agreement. Markings shall not overlap and shall be applied in

such a mann
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er as to not damage the drill pipe.
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12.2 Sequence of marking

The final marking of the drill pipe shall consist of:

a) marking on the drill pipe body in accordance with 12.3;
b) marking on the tool joint in accordance with 12.4;

c) traceability marking in accordance with 12.5.

12.3 Marking on the drill pipe body

Mark|ng on the drill pipe body shall be made by the drill pipe body manufacturer.

The marking shall be made by a round-bottomed die stamp. The height of the marking sHall be 6 mm
(0.236 in) to 10 mm (0.394 in) and the depth shall be 0,3 mm (0.012 in) to 0,7 mm (0028 in).

Pipeg shall be die-stamped on the outside surface of the upset end, at a distanee not less than 340 mm (12 in)
from the pin end. Markings shall be placed longitudinally.

The gequence of marking shall be as follows:

a) mnanufacturer's name or trade mark;

b) reference to this International Standard (i.e. ISO 15546);

c) material group (see 7.1);

d) gize (outside diameter), in millimetres;

e) pipe body wall thickness, in millimetres;

f)  gerial number of the lot and identifiCation number of the pipe in the lot;

g) month and year of manufacturing in MMYY format.

12.4| Tool joint marking
If nof specified otherwise by agreement between purchaser and manufacturer, each tool joint (box and pin)
shall|be provided with a 10 mm (0.394 in) band for marking (see Figure 8). On the band, the following
information shall.be die-stamped:

a) manufacturer's name or trade mark;

b) IPO 10424-2;

c) thread type;

d) other marks, following manufacturers' procedures, indicating the acceptance by ultrasonic inspection,
magnetic wet particle inspection and quality control;

e) number of heat or lot.

When tool joints are supplied with a left-hand thread, they shall be provided with a hemispherical identification
groove of 5 mm (0.197 in) width, spaced 10 mm (0.394 in) from the marking groove.
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By agreement between purchaser and the manufacturer, tool joints may be marked at the base of the pin and
with grooves or flats, in accordance with ISO 11961. In this case marking on the outside surface band shall be
not mandatory.

12.5 Drill p

ipe traceability marking

This marking (for traceability requirements, see 6.3) shall be die-stamped on the pin 35° taper, as shown in
Figure 8, unless otherwise specified in the purchase agreement.

Left-hand threaded pipes shall be marked with the letter “L”.

12.6 Paint stencilling

At the manufacturer's option or upon request of the purchaser, the aluminium alloy drill pipes can be m

in addition t

the die-stamping, by paint-stencilling. Paint-stencilling shall be located starting(mot less

0.6 m (1.97 ft) from either end of the drill pipe body and shall be made longitudinally by letters and figu

between 35 mm (1.38 in) and 50 mm (1.97 in). The paint used for marking aluminium alley’drill pipe shou

of a low chlo

13 Packas

Aluminium a
bundle shall
length. Alum

ide type. The sequence of paint-stencilled marking shall be the same as im\12.2.

ging, transport and storage

loy drill pipes and aluminium alloy drill pipe bodies may be shipped in bundles. The pipes in
be of the same diameter, the same wall thickness, the same material group, and the same
nium alloy drill pipe should be electrically isolated from the ground during storage.

14 Documents

14.1 Certifi

The manufad
its compone
Standard an

cate of compliance

turer shall supply a certificate of compliance stating that aluminium alloy drill pipe itself and
ts have been manufactured, sampled, tested and inspected in accordance with this Interna
have been found to meet allithe requirements.

14.2 Retention of records

Information fi
a) country

b) manufag

br which the retention of records is required for this International Standard is as follows:
bf manufacturer;

turer'smame or trade mark;

c) material

group;

hrked
than
es of
Id be

each
ange

all of
tional

d) pipe diameter, wall thickness and length;

e) pipe length (total) and masses;

f)  results of any test;

g) delivery completeness (when pipes are supplied with tool joint, the tool joint size and whether threads are
left-handed shall be indicated);

h) number of the pipe lot;

i) heat treatment records;

28
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j)  tool joint certificates;
k) non-destructive examination system verification.

Such records shall be retained by the manufacturer and shall be made available to the purchaser on request
for a period of three years after the date of purchase from the manufacturer.

15 Delivery conditions

Aluminium alloy drill pipes shall be delivered in accordance with the requirements of this specification. For
delivery of threaded pipes or pipes with screwed-on tool joints, threads shall be protected with [anticorrosive
lubrigant and provided with thread protectors to protect them from damage during transportation gnd storage.
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Annex A
(normative)

Tables and figures in USC units

Table A.1 — Material requirements for aluminium alloy drill pipe bodies

(see Table 1 for Sl units)

Material group
Characteristics? Unit

| ] I} v
Alloy nameP — D16T 1953T1 AK4-1T1 1980THl
Minimum yield strength .
(0.2 % offset nethod) ksi 47.14 69.62 49.31 50.76
Minimum tendile strength ksi 66.72 76.87 £9.47 58.02
Minimum elor{gation % 12 7 8 9
Maximum opgrational temperature °F 320 248 428 320
Maximum corfosion rate in 3,5 % 2 5
sodium chlorifle solution oz/(ft*h) - PR - 262 <19

It is permitted t¢ use an alternative aluminium alloy, as long as there is purchaser.agreement and this alloy conforms to the requirefnents
of one of the fopr material group categories.

Mechanical tes{ing shall be made in accordance with ISO 6892.

Maximum operational temperature is a material temperature that results+in the minimum room temperature yield strength reduction|by
no more than 3P % at the exposure time of 500 h. See ISO 20312 fok.material yield strength reduction at other operating temperatyres.

@  The mechanical properties of the alloys given in this table @re for a test temperature of (68 + 5) °F.

b For chemigal composition and properties of alloys, see-References [9] and [11].
Table A2 — Aluminium alloy-drill pipe and aluminium alloy drill pipe body length (see Figure 1)
(see Table 2 for Sl units)
Dimensions |n feet
Range
Pipe/delivery condition
1 2 3

Aluminium allpy drill pipe, Ly, tolerance +0.82 20.34 29.86 40.68
Aluminium alloy drill pipe body, Ly, tolerance +0.82 19.03 28.54 39.37

Other pipe lengths can be ordered by agreement between manufacturer and purchaser.
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Table A.3 — Aluminium alloy drill pipes with external upset ends (see Figure 5)

(see Table 3 for Sl units)

ISO 15546:2011(E)

Approximate

Dimensions of pipe body calculated mass

Dimensions of upset ends

In Ib n
g
5| B
1l s | s 2 2 >
e = = & 2 7 -
% @ ] = g o Outside Upset end length Transition
£ b © £ 3 £ diameter zone length
ks x E g S S Ley (both ends)
[} ::: .'E [} -O'C-' 'E Du
B 3 3 £ 3 3 b
2| s [ 5 5 s
o - £ =
- ]
[}
> Box’end | Pinend
Tol. Tol.
Tol Tol. Tol. Tol.

1% | £10 % +10 % Tol T 220 g7 || T13E
355 | 032 | 292 | 1262 | 881 051 3084|008 | 1378 | 1378 19.69
449 | 039 | 370 | 2000 | 17.12 0.75:0"[5.20 | *008 | 1378 | 1378 19.69
508 | 035 | 437 | 2077 | 4840 071|579 *008 | 5118 | 1378 19.69
516 | 051 | 414 | 2072 | 4947 085 |579| %' | 5118 | 1378 19.69
524 | 043 | 437 | 2582 | 3767 071|579 *OM | 5118 | 1378 19.69
550 | 051 | 449 | 3178 | 2141 065 |579| 3l | 5118 | 1378 19.69
579 | 043 | 4935] 2877 | 6446 085 |661| 00| 5118 | 1378 19.69
595 | 051 | <493 | 3450 | 5219 085 |661| 0| 5118 | 1378 19.69
611 | 059° | 493 | 4038 | 39.70 085 |661| "00 | 5118 | 1378 19.69
6.46 035 575 26 83 69 81 077 728 tglg 5118 1378 19.69
662 | 043 | 575 | 3322 | 56.20 077 |728| 33| 5118 | 1378 19.69

a Reference dimensions.

While calculating mass, aluminium alloy density shall be taken equal to 174.80 Ib/ft3. In case of using other density alloys, compensation

factor shall be used.
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Table A.4 — Aluminium alloy drill pipe with internal upset ends (see Figure 6)
(see Table 4 for Sl units)

Approximate

Dimensions of pipe body calculated mass

Dimensions of upset ends

in b in
. ]
3 £
5 © <] s 5
Q Kl £ < 5 2 ~ Transition
8 " = = < w Y Ypsetendtength—————zometength
@ @ % 2— * o ? (both enfs)
g £ £ a 2 £ g Liu
5 I ] =2 ® 2 5 L2
o s T o s £ °
S = e £ S = S
2| 2 B 5 5 = 2
(®) = £ =
- 2 B Pi
2 Box end Pin end ox in
end end
Tol. Tol Tol. Tol Tol. Tol. rol.
+1% | £10% +10 % ' +197 | £1.18 | £|/1.18
2.52 0.32 1.89 8.61 1.67 0.51 1.50 9.85 +1.97 13.79 1.97 9.85

2.88 0.3 2.17 11.08 3.41 0.63 1.62 985 +1.97 13.79 1.97 9.85
3.55 0.3 2.84 14.01 4.52 0.63 2.29 9.85 +1.97 13.79 1.97 9.85
4.06 0.3 3.35 16.28 12.84 0.63 2.80 39.40 +3.94 13.79 1.97 9.85
4.49 0.39 3.70 20.00 16.17 0.63 3123 51.22 +3.94 13.79 1.97 | 111.82
5.08 0.3 4.37 20.77 25.51 0.67 3.74 51.22 +3.94 13.79 1.97 | 111.82
5.08 0.43 4.22 24.96 24.39 0.75 3.59 51.22 +3.94 13.79 1.97 | 111.82
5.79 0.43 4.93 28.77 22.40 0.67 4.45 51.22 +3.94 13.79 1.97 | 111.82
5.79 0.5 4.77 33.51 2538 0.79 4.22 51.22 +3.94 13.79 1.97 | 111.82
5.79 0.59 4.61 38.07 24.39 0.87 4.06 51.22 +3.94 13.79 1.97 | 111.82
6.62 0.43 5.75 33.51 39.21 0.75 5.13 51.22 +3.94 13.79 1.97 | 111.82
6.62 0.5 5.59 39.10 35.82 0.81 5.02 51.22 +3.94 13.79 1.97 | 111.82
2.52 0.32 1.89 8.61 1.67 0.51 1.50 9.85 +1.97 13.79 1.97 9.85

a Reference¢ dimensions:

factor shall be ysed.

While calculatirlg mass; aluminium alloy density shall be taken equal to 174.80 Ib/ft3. In case of using other density alloys, compenration
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Table A.5 — Protector thickening of aluminium alloy drill pipe body with external upset (see Figures 4 and 7)
(see Table 5 for Sl units)

Aluminium alloy drill pipe Protector thickening

outside diameter Outside diameter Increase in pipe mass due to protector thickening
Dep Dy Ib
n in 2 range 3 range
Tol. *3-12

5.08 5.75 21.11 30.8p
5.16 6.15 38.12 55.711
5.24 5.75 29.47 43.0p
5.52 6.78 45.22 66.0p
5.79 6.78 22.86 33.4/
5.95 6.78 62.93 91.9y
6.11 6.78 50.26 73.4p
6.46 7.29 4275 62.48
6.62 7.29 35.04 51.2f

While|calculating mass, aluminium alloy density shall be taken equal to474.80 Ib/ft3. In case of using other density alloyd, compensation
factor|shall be used.

Tabjle A.6 — Protector thickening of aluminium alloy drill pipe body with internal upset (see Figures 3 and 7)

(see Table 6 for Sl units)

- I Protector thickening
Aluminium alloy drill pipe
outside diameter Outside diameter Increase in pipe mass due to protector thickening
D
.dp Dpt Ib
n in 2 range 3 range
+0.12
Tol. “5'4%
2:88 3.47 15.22 22.25
3.55 4.14 18.44 26.94
4.06 4.65 20.89 30.5¢4
4.49 5.52 41.62 60.83
5.08 5.91 36.93 53.97
5.79 6.78 50.26 73.46
6.62 7.76 66.71 97.51

While calculating mass, aluminium alloy density shall be taken equal to 174.80 Ib/ft3. In case of using other density alloys, compensation
factor shall be used.
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Table A.7 — Tool joint dimensions (see Figures 8 and 9)
(see Table 7 for Sl units)

Aluminium
alloy drill Tool joint Thread type
pipes
D.dp t.dp I:)tj Pf .De D.Pe c_ip .db f"IG -Lb Lpba Mass :r°_°| Pipe
in in in in in in in in in in in Ib joint
Tol. | Tol. | Tol. | Tol | 1o | Tol |\ qq | Tol. | Tol

+0.031/+0.016(+0031] <0039 | F2018 | *0-12 | 15 g1q( 223 | 333

A A = .1

Aluminium alloy drill pipe with external upset

3.55 032 | 465 | 449 | 418 4.29 2.68 2.68 292 |10.84 | 7.29 | 42.96 | NC38 | T[r90

4.49 0.3p | 6.11 5.91 5.48 5.63 3.74 3.74 3.86 | 12.61| 8.27 | 85.04(+'NC50 | TT122

5.08 03p | 6.78 | 6.66 | 6.15 6.30 4.41 4.41 449 |13.40 | 8.87 |101:34|5-1/2FH| T1138

5.16 0.5 7.01 6.72 | 5.91 6.30 4.14 4.14 — 12.61 | 8.00}.101.34 |5-1/2FH| T1138

5.24 043 | 6.78 | 6.66 | 6.15 6.30 4.41 4.41 449 |13.40 | 887 |101.34|5-1/2FH| T1138

5.52 0.5 6.78 | 6.66 | 6.15 6.30 4.41 4.41 4.49 | 13.40¢ 8.87 |101.34 |5-1/2FH| TT138

5.79 0.43 768 | 7.41 6.93 7.20 4.89 4.89 512 | 1438 | 9.61 | 143.64 |6-5/8FH| TT158

5.95 0.5 768 | 7.41 6.93 7.20 4.89 4.89 5.12.014.38 | 9.61 | 143.64 |6-5/8FH| TT158

6.11 0.59 768 | 7.41 6.93 7.20 4.89 4.89 542 |14.38 | 9.61 [143.64|6-5/8FH| T1158

6.46 0.3p | 800 | 7.72 | 7.49 7.80 4.89 5.44 575 |[14.38 | 9.61 |[146.50|6-5/8FH| T1172

6.62 04 | 800 | 7.72 | 7.49 7.80 4.89 544 575 |[14.38 | 9.61 |146.50 |6-5/8FH| T1172

Aluminium alloy drill pipe with internal upset

2.52 0.32 315 | 299 | 2.68 2.87 134 1.34 150 | 9.46 | 6.42 | 20.93 | NC23 | T[I53
2.88 0.3 3.74 | 3.59 | 3.11 3.23 1.73 1.73 1.73 (1024 | 6.70 | 31.94 | NC26 | T[I63
3.55 0.3p | 425 | 4.09 — 3.94 2.13 2.20 236 |10.63 | 7.09 | 36.34 | NC31 T[r8e2
3.55 03p | 475 | 457 | 3.94 4.02 2.28 2.20 236 |11.81| 7.20 | 55.95 | NC38 | T|[r82
4.06 0.3p | 4.75 | 4.57 =\ 4.45 2.68 2.68 280 [11.23| 7.29 | 46.26 | NC38 | T[r94
4.06 0.3p 5.00 | 4.57.494.41 4.45 2.68 2.68 280 [11.23| 7.29 | 55.08 | NC38 | T[r94

4.49 0.39 5.71 5527 4.77 4.96 3.23 3.23 331 [12.02 | 7.68 | 76.88 | NC44 | T1104

4.49 0.43 5.98<¢])5.71 5.04 5.04 3.15 3.15 3.27 | 1220 | 7.72 | 90.31 | NC46 | TT106

5.08 043 | 638 | 6.06 | 5.51 5.55 3.74 3.66 3.82 | 1261 | 8.11 | 9581 | NC50 | TT120

5.79 0.43 7.01 6.74 | 6.15 6.30 4.41 4.41 453 | 13.40 | 8.87 |116.98|5-1/2FH | TT|138P

5.79 0.51 7.01 6.74 | 6.15 6.30 4.41 4.41 453 | 13.40 | 8.87 |116.98|5-1/2FH | TT138P

5.79 0.59 7.01 6.74 | 6.15 6.30 4.41 4.41 453 | 13.40 | 8.87 |116.98|5-1/2FH | TT138P

6.62 043 | 800 | 7.72 | 7.01 7.20 5.00 5.00 512 |13.59 | 9.65 [157.51|6-5/8FH| TT158

6.62 0.51 8.00 | 7.72 | 7.01 7.20 5.00 5.00 512 |13.59 | 9.65 [157.51|6-5/8FH| TT158

a Reference dimensions.

b TT136 thread can be used by agreement between manufacturer and purchaser.
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Table A.8 — Dimensions of tool joint thread for aluminium alloy drill pipes (see Figure 9)

(see Table 8 for Sl units)
Dimensions in inches

Tool joint
Thread type 4 a3 s a5’ Ly
Tol. #9934 Tol. +0.012
Aluminium alloy drill pipes with external upset ends
TT90 3.835 3.791 3.559 3.629 5.20
TT122 5.103 5.049 4.817 4.897 5.52
TT138 5.733 5.678 5.446 5.526 5.52
TT158 6.519 6.464 6.232 6.312 5.52
TT172 7.068 7.014 6.782 6.862 5.52
Aluminium alloy drill pipes with internal upset'ends
TT53 2.381 2.336 2.104 2.174 5.20
TT63 2.774 2.730 2.497 2.567 5.20
TT79 3.403 3.359 31426 3.197 5.20
TT82 3.518 3.474 3.242 3.312 5.20
TT90 3.835 3.791 3.559 3.629 5.20
TT94 3.993 3.948 3.716 3.786 5.20
TT104 4.396 4.342 4.109 4.189 5.52
TT106 4.449 4409 4173 4.252 5.51
TT120 5.007 4.953 4734 4814 5.52
TT136 5.654 5.600 5.367 5.447 5.52
TT138 5.733 5.678 5.446 5.526 5.52
TT158 6.519 6.465 6.233 6.313 5.52
a Reference dimensions.
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