ISO 11960:2020-03 (E)

Petroleum and natural gas industrie s - Steel pipes for use as casing or tubing for
wells

Contents Page
20 W20 o X
000 0 0 L) (ot 0 o Xi
1 SCOPI ...t 1
2 \\L0) @ 0 0 BT AT =Y 1) =) (L e oS 1
3 Terms, definitions, symbols and abbreviated terms............... s 3
3.1 Terms and definitions
3.2 Symbols and abDreviated TOITINS. ... 7
4 L0 310 9 11 T ) 4 Lo 8
4.1 Dual referencing of NOrmative referENCES. ... 8
4.2 LS e B R o Y A 0 0Tz T D<) 0 410 6 U OO 9
5 Information to be supplied by the purchaser
5.1
5.2
5.3
5.4 Coupling stock, coupling material and accessory material
6 ProceSS Of INANUFTACTUTC ...........ooooooooooooooeeeeeeeeeeeeeeeeeoeeeeeoeeeoe oot 14
6.1 General
6.2 L LSt Lo W T2 1 0.0 1<) L O
6.2.1 LTS3 0 TS) o= o
6.2.2  Grades]55, K55, N80 all types and R95
6.2.3  Grades L80 all types, C90, TO5 and CTLT10 ... 15
6.3 SELAIGNEEIUIIIZ ...t
6.3.1 Grades H40, J55, K55, N80 all types..
6.3.2 Grades R95 and P110 ..o
6.3.3 GradeL80....
6.3.4  Grades C90, T95 and C110...
6.3.5 Grade Q125..,
6.4 TTACEADIIITY ...
6.4.1 LTS 0 T=) o= SO
6.4.2  Serialization of Grades C90, T95, C110 and Q125
6.5 Processes reqUIring Validation. .. ...
7 Material FEQUUET@IMIEIITS ...ttt 17
7.1 Chemical COMPOSTEION ... 17
7.2 TEINISILE PIOPEITIES ..o 17
7.2.1  General
7.2.2 ElON@ATIOM oo 17
7.2.3  YAEIA SEE@INZEN ..ottt 17
7.2.4  Statistical tensile testing — Grades C90, T95 and CL110......cocrsrsrssinrnnn 18

7.3 Charpy V-notch test — General requUirements.............cos

7.3.1  Evaluation of test results ...

7.3.2  Critical thickness.........ccceee

7.3.3  Specimen size and orientation....

7.3.4  Hierarchy of teSt SPECIMENS ..o
7.3.5  Alternative size impact test specimens

7.3.6  Sub-size test SPECIMENS ...

7.3.7  Test temperature..

7.3.8  Statistical impact testing

7.3.9  Reference iNfOrmation ...



7.4

7.5

7.6

7.7

7.8
7.9
7.10

7.11
7.12
7.13
7.14

Dimensions, masses, tolerances, product ends and defects

8.1
8.2
8.3

8.4
8.5
8.6
8.7
8.8

8.9

Charpy V-notch — Absorbed energy requirements for coupling stock, coupling

material, coupling blanks and COUPIINES ... 19

7.4.1

4 € = Vo U= 5 L S 19

7.4.3  Grades J55 and K55 for API threads.........eeeccoooeeeeeeeeseeeeeeeseeeeeeeesseeeeeeee s 19

7.4.4  Grades N80 all Types, R95, L80 all Types, C90, T95, P110 and Q125 for
APTENT@AAS ..o s 20

7.4.5  Special @Nd-fINISH ... 20
Charpy V-notch — Absorbed energy requirements for Pipe..........o, 20

7.5.1 Grades H40, J55 @nd K55 ... sseoeeeesssseeseee s sssssseessssssssseesss s 20
7.5.2  Grades N80 all Types, R95, L80, C90, T95 and P11 0. 20
7.5.3  Grades C110 and Q125 ... sssssssssssssessssssess s ssssssesssees 21
7.5.4  Testspecimen...........
7.5.5  Testing conditions
Charpy V-notch — Absorbed energy requirements for accessory material ... 22
7.6.1  Accessory material — GENeral. ... 22
7.6.2  Accessory material for accessories with internal API threads except

integral tubING CONMECTIONS ..o 22
7.6.3  Accessory material for accessories with internal special end-finish

tapered interference-type threads ... 22
7.6.4  Accessory material for accessories with external threads...........nen 22

7.6.5  Accessory material for accessories with either integral tubing connections
or internal special end-finish connections that do not have thread interference 22

7.6.6  Critical thickness for accessory material and special end-finish material................ 22
MAXIINUIMN RATANESS ... 23
7.7.1  Grades L80 all types, C90, TO5 and CLL0 ...ccccccmvrrorineesiesessssssessiessessssssssssssseesssssses 23
7.7.2  Grade Q125 — All products

Hardness variation — Grades C90, T95, C110 and Q125 ... 23
Process control — Grades C90, T95, C110 and Q125.......ooeeeeeeeeeeeeeeeeees e 23

Hardenability — Minimum percentage martensite for quenched and tempered
PTOAUCES ... s 85 e 55

7.10.1 GradeL80 Typel......

7.10.2 Grades C90 and T95

7.10.3  Grade CLL0. .

7.10.4 All grades except Grades L80, C90, T95 and C110 ... 24
Grain size — Grades C90, TO5 and CLL0 ... ssisessessseeeees s ssssssssssseeseessesss 25
Surface condition — Grade L8O L3I ... 25
Flattening — Electric-wWelded PIPe. ... 25
Sulfide stress cracking test — Grades C90, T95 and CL11 0. 25
7.14.1  GeNEeTal GUIAAIICE ..ot 25
7.14.2 Test and retest requirements and recommendations..........e. 25
7.14.3 Test sample selection and 10CAtION ... 26
T 144 TESE SOIULION. ..ot
7.14.5 Minimum SSC requirements.

7.14.6  INVAlIAATION OF TESES ..o
7.14.7 Additional testing provisions for ANSI/NACE TM0177-2016 Method D............ 28

Labels @nd SIZES..........oooeeeeoceeeeeeeeeeeee oo
Dimensions and masses
)3 = 0 (] 1<) o
8.3.1  Measurement and AESISIN ...t
8.3.2  Requirements
Wall thickness......ccceence

Casing JOINTETS. ...

Height and trim of electric-weld flash ...
8.8.1  Trimming electric-weld flash ...
8.8.2 Grades H40, ]55, K55, N80 all types, R95; and L80 Type 1...

8.8.3  Grades P110 and Q125 ....iiiieesioesieesssissssssssssssssssssssssssssssesssssessssesssssesssssessssessssesenes 31
8.8.4  DISPOSTEION .ooooiiiee ekt 31
SELAIGIEIIESS .. 31



10

B.9.1 A e 31

8.9.2  Coupling stock, coupling material and accessory material...........cc, 31
B.10 DIt TEQUITEIMIEIITS ..ot
8.11 Tolerances on dimensions and masses
B.11.1  OULSIAE AIAIMEEET ...
B.11.2 WAl thICKIESS ..ot
8.11.3
8.11.4
8.11.5  UPSEL AIMEINISIONS ..o
8.11.6 Extended IeNGth UPSELS. ...
8.12 Product ends
8.12.1  PlAIN-€IIA PIPE oo
8.12.2  Product With API threads . ...
8.12.3 Rounded nose.................
8.12.4 Threading.............
8.12.5 Special end finish...
813 DEOCES o
8.13.1 Pipe and accessory made from pipe
8.13.2 Accessory material not made from pipe, coupling stock and coupling material.. 34
8.13.3  Process CONTIOL PIAN.....o et
8.14 Coupling make-up and thread protection
8.14.1 All Grades except Q125 ...,
8.14.2 Grade Q125.....
COUPIIIIZS e
9.1 GENETAl TEQUITEIMEIITS .......ooooiioeieeeies s s
9.2 Alternative grades or heat treatments
9.3 MECHANICAL PIOPEITIES ..o
9.4 DimenSions And tOIETANCES ... e e
9.4.1  All Grades except Q125 ....
9.4.2 Grade Q125....ccen
9.5 Regular COUPIINGS ...
9.6 Special-clearance couplings — All Grades except Q125 ...
9.7 CombINAtION COUPIINES ..o
9.8 SEAITING COUPLINES ..o
9.9 Special-bevel tubing regular couplings — All Grades ...,
9.10 Threading — COUPIINGS.....ccc e
9.11 Surface inspection...........co...
9.12 Measurement of imperfections
9.13 Repair and removal of imperfections and defects
9.14 Thread surface treatment — Grade Q125 ...
9.15 Couplings and coupling blank protection — Grades C90, T95, C110 and Q125.......cccccovee.
INSPECION ANA EESTIIIG ... 39
TO. 1T TEST @QUIPIMEIIT ..o 39
10.2 Lot definition for testing of mechanical Properties ..., 39
10.2.1 Grades H40, J55, K55, N80 all types, L80 Type 1, R95 and P110 —
Coupling stock, coupling material and pipe (except pup joints heat-
treated after cutting to blank or individual length)..........ccoe 39
10.2.2 Grades L80 13Cr, C90, T95, C110 and Q125 — Coupling stock, coupling
material and pipe (except pup joints heat-treated after cutting to blank or
INAIVIAUAL TENGEN oo 39
10.2.3 Coupling blanks, pup joints or accessory material heat-treated after
cutting to blank or individual length
10.3  Testing of chemical composition ...
10.3.1 Heat analySes ...
10.3.2 Product analyses...........e
10.3.3  TESTIMETROM. ot
10.3.4 Recheck of product analyses — All Grades............ree e 41



TR =Y 4 K3 (=T o] OO 41

10.5

10.6

10.7

10.4.1 Stress-relief temperature — All grades 41
10.4.2 Heat-control tensile tests — All Grades except Q125......cociciccis 41
10.4.3 Frequency of testing and location of test specimen — Casing and tubing............. 41
10.4.4 Frequency of testing and test specimen location — Coupling stock,

coupling material, coupling blanks, pup joints and accessory material................. 41
10.4.5 TeSt SPECIMENS — GENETAL ... 42
10.4.6 Test specimens — Additional requirements for coupling blanks, coupling

stock coupling material and pup joint and accessory materials — Grades

CL10 AN QL25 e
10.4.7 Test method
10.4.8 Invalidation of tests
10.4.9 Retests — All products (except coupling blanks, coupling stock, coupling

material, pup joints or accessory material) — Grades C90, T95, C110 and

QL2 R 43
10.4.10 Retests — Coupling blanks, coupling stock, coupling material, pup joints

or accessory material in Grades C90, T95, C110 and Q125
FIAtEEININE TEST ..ot
10.5.1 General requirement for testing
10.5.2 Frequency of testing ...
10.5.3  TEST SPECIMIBIIS ..o
10.5.4 Test method for Grades H40, J55, K55, N80 all types, R95, and L80 Type 1............ 44
10.5.5 Test method for Grade P110 pipe and Grade Q125 casing
10.5.6  INvalidation Of TESTS ...
10.5.7 Retests
Hardness teSt. ...
10.6.1 Frequency of testing — General
10.6.2 Frequency of testing — Heat-control tests — Grade L80..................
10.6.3 Frequency of testing — Grade L8O ...
10.6.4 Frequency of testing and test specimen location — Non-upset pipe —

(03¢ o LTI LS 10 Ko ST ¥ s U B O3 B 0 N 45
10.6.5 Frequency of testing and test specimen location — Upset pipe —

Grades CO0 @nd TO5 ... et 45
10.6.6 Frequency of testing and test specimen location — Coupling blanks,

coupling stock, coupling material, pup joints and accessory material —

(03¢ o LTI LS T0 T NC TSI ¥ s U B O30 B 0 N 45
10.6.7 Frequency of testing — Grade Q125 ... 46
10.6.8 Test specimens
10.6.9  TeSEMELNOM. ...t
10.6.10 INVAlIAAION OF TESES ..o
10.6.11 Periodic checks of hardness-testing machines............cciicee
10.6.12 Verification of hardness-testing machines and indenters
10.6.13 Retests — Grade LB ..o
10.6.14 Retests — Grades C90, T95 and C110 products except for coupling blanks,

pup joints or accessory material heat-treated after cutting to individual

LIRS . 49
10.6.15 Retests — Grades C90, T95 and C110 coupling blanks, pup joints or

accessory material heat-treated after cutting to individual lengths..........ccocccoee
10.6.16 Retests — Grade Q125 — GENETal. ...
10.6.17 Retests — Grade Q125 — Casing, coupling stock and coupling material
10.6.18 Retests — Grade Q125 — Coupling blanks, pup joints and accessory material...50
10.6.19 Rejected lots — Grades L80 all types, C90, T95, C110 and Q125 50
TIMIP@CE TEST .o 50
10.7.1 Sampling —Grades J55 and K55 ... 50
10.7.2 Sampling — Grades N80 all types, R95, L80, C90, T95, C110 and P110.. ..50
10.7.3 Sampling and test specimen location — Grade Q125.......cccicseen 51
T0.7:4  TEST SPECIMIBIIS ..ot 51
10.7.5  TeSEIMETROM. ..ot 51



10.8

10.9

10.10
10.11
10.12

10.13

10.14

10.15

10.7.6  INVAlIAAtION OF TESTS ..o
10.7.7 Retest of a length — All Grades
10.7.8 Replacement of a reject length — All Grades ...
10.7.9 Multiple length rejection — Grade Q125 ...
Grain size determination — Grades C90, T95 and C110...
T0.8.T  SAIMPLINIZ oot
10.8.2 TSt MELNOM. ...
Hardenability — Grades C90, T95 and C110 ...
Sulfide stress-cracking test — Grades C90, T95 and C110...
Metallographic evaluation — All EW Grades.........ccocccon
Hydrostatic teStS. ...
10.12.1 Hydrostatic test procedures............
10.12.2 Hydrostatic teSt FEQUITEIMENTS ...
10.12.3 Test pressure CalCUlation ... ..o
Dimensional teSting ...
10.13.1 General....iee
10.13.2 Diameter measurement..........c.......
10.13.3 Diameter retests........
10.13.4 Wall thickness measurement
T0.13.5 DIIEE EBST e
10.13.6 Length MEASUIEIMENT ...t
10.13.7 Mass (weight) determination
10.13.8 Straightness ValuUation ...
10.13.9 Internal UPSEt INSPECLION ...
Visual inspection
1014, T GEINETQAL....ooooo s
10.14.2 Pipe body, coupling stock and coupling material (excluding pipe ends)................
10.14.3 PIP@ @IUAS oo
10.14.4 Disposition
Non-destructive examination (NDE) ...
T0.15.1 GEIETAL..oooo s
10.15.2 NDE personnel........

10.15.3 Reference standards
10.15.4 NDE system capability records
10.15.5 Pipe body or coupling stock inspection — General
10.15.6 Full-body, full-length NDE of casing and tubing — Grades H40, ]55, K55,

N80 all types, L80 and RO5 ... 60
10.15.7 Full-body;, full-length NDE of casing and tubing — Grade P110 to A.8 SR16........... 60
10.15.8 Full-body, full-length NDE of casing and tubing — Grade P110 and

Grade P110 to A.8 SR16 and A.2 SRZ ... 61
10.15.9 Full-body, full-length NDE of casing and tubing — Grades L80 13Cr, C90,

TO5, C110 and QL25 ..o

10.15.10 e

NDE of the weld seam of welded pipe
00 700

NDE of coupling stock, accessory material (except Grades L80 13Cr, C90,

T95, C110 and Q125) and PuP JOINES ..o 62
00 700 PP

NDE of coupling stock and accessory material - Grades L80 13Cr, C90,

T95,C110 and Q125
10.15.13 e esss s

L 0 70 PPN




L0, 15,17 eeeeeeeeerrees s es s s RS R R RRR SRR RS ERRERRRRR RS

Evaluation of indications (prove-up)...............
10.15.18 eeeereereemreessssesssseessssssssssesssssess s sssesss e sesaenes
Disposition of pipe containing defects...........
T0.15. 09 coreereteeeseeesseesssesss s s s RERR R R R R R
Disposition of coupling stock and accessory material containing defects
11 IVEATKITIE ...
TLoT GOIIETAL e
11.2 Stamp marking requirements...........
11.2.1  Methods ..
11.2.2  SIZE .
11.2.3  LOCATION oo
11.2.4 Grades H40, ]J55, K55, N80 all types and P110
11.2.5 Grades R95, L80 all types, C90, T95, C110 and Q125 ... 68
11.2.6 Make-up triangle marking
11.3  Stencil marking requirements.......
11.4  ColOUT TA@NEITICATION ..o
TT4 T COLOUT COOINE et
11.4.2 Product 1,8 m (6 ft) and longer .
11.4.3 Loo0Se cOUPlINGS ..o
11.4.4 Special-clearance COUPHNGES ...
11.4.5 Pup joints shorter than 1,8 m (6 ft) in length ... 70
11.4.6 Grade colour-codes
11.5 Thread and end-finish Marking. ...
11.5.1  APIthread Marking ...
11.5.2 Plain-end and special end-finish markings
11.6  Pipe-threader marking reqUITEIMENTS.........cc.uiriiiiieieieeiees e
12 COALING AN PIOTECTIONL.......c e 71
T2.1  CO@EIIES e 71
12.1.1 Coatings for protection during transit ... ... 71
12.1.2 Coatings for long-term storage
12,2 TRIEEAA PIOTECLOTS ..o
T2.2.1  GOIIETAL oo
12.2.2  Grade L80 13Cr .o
12.2.3 Driftable thread protectors
13 DIOCUIMIEIIES ... 72
105 700 2 cTot 30 01 (ol 40 VT I U 72
13.2  Certification FEQUITEIMEIIES ... 72
13.3 Content of the certificate
134 RELENTION OF TECOTAS ..o
14 Minimum facility requirements for various categories of manufacturer...................... 74
T4 T PP I 74
T2 PIOCESSOT ..ot 74
14.3 Pipe threader 74
14.4  Coupling, pup-joint or acCeSSOrY MaANUFACTUTET ......cccoovvoiririiiieesesses e 75
Annex A (normative) Supplementary reQUITremMENTS. ... 76
Annex B (normative) Purchaser iNSPECTIONL. ... 91
Annex C (normative) Tables TN ST UIIES ... 92
Annex D (normative) Figures in SI (USC) UIIES ... 159
Annex E (normative) Tables In USC UIEES. ... 182
Annex F (informative) Procedures used to convert from USC units to ST units ..., 248
Annex G (normative) Requirements for thread protector design validation ..., 260
Annex H (normative) High collapse reqUirements ... 265
BIDIEOZTAPIY ...ttt 267



		2026-05-11T21:10:29+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




