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These technical specifications are applied to seamless cold-formed, warm-formed,
hot-formed, including hot-extruded, and hot-extruded reduced pipes designed for steam

generators and piping of plants with high and supercritical steam parameters.

1 TECHNICAL REQUIREMENTS

1.1 Terms and Definitions
1.1.1 Steel is described by means of the following terms: carbon, low-alloyed, high-alloyed.
Steel grades 20 and 20-I1B (20-PV) are carbon steels, steel grades 15T°C (15MnSi), 15XM
(I5CrMo), 12XIMD (15CrMoVa), 12XIM®-IIB (15CrMoVa-PV),, 15XIM1® (15CrlMolVa),
12X2M®CP (12Cr2MoVaSi) are low-alloyed steels and steel grades 10X9M®B-111 (10Cr9MoVaNb-
ESR), 12X11B2M® (12Cr11Va2MoVa), 08X16HOM2 (08Crl6Ni9Mo2), 12X18HI12T
(12Cr18Ni10T1), 10X13126C2H2/12 (10Cr13Mn2NbSi2Ni2Cu2) are referred to high-alloyed steels
(10X9MDB-III and 12X11B2M® are martensitic chromium steels, 08X16HOIM?2 u 12X18H12T are
austenitic chromium-nickel steels and 10X131'12bC2H2/12 is austenitic chrome-manganese steel ).
1.1.2 For test description the following definitions are used:
- Mandatory tests are those to be performed by manufacturer without additional instructions;
- Complementary tests are those, which are performed by manufacturer at customer’s request
based on agreement between customer and manufacturer.
1.1.3 Pipes are described using the following terms: cold-formed, warm-formed, hot-formed,

hot-extruded and hot-extruded reduced.

1.2 Ordering information and designation

1.2.1 Ordering information to be provided by customer to manufacturer:

- volume of delivery;

- steel grade;

- size (outside or inside diameter, wall thickness);

- length (random length or fixed length (to be specified);

- method of production (hot-formed, cold-formed or warm-formed, hot-extruded reduced,
hot-extruded);

- manufacturing precision (customary or extended precision of diameter and wall thickness);
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- manufacturing test types;

- bevelling (if necessary);

-complementary tests, test temperature to be indicated (if necessary);

- additional requirements to packing, marking, transportation and storage (protective coating,

safety plugs, by-piece loading, if necessary).

Examples of pipe designation:

Cold- or warm-formed pipe OD 25 mm, wall thickness 2mm, customary precision, fixed
length of 5000 mm, steel grade 12X1M®:

Pipe X25x2x5000 - 12X1IM® (12CrlMoVa), TU 14-3P-55-2001

Cold- or warm-formed pipe, ID 42 mm, wall thickness 3 mm, customary precision, in ran-
dom length, steel grade 12X18H12T:

Pipe X ID 42x3 - 12X18H12T TU 14-3P-55-2001

Hot-formed pipe OD 89 mm, wall thickness 6 mm, extended precision of diameter, custom-
ary precision of wall thickness, in random length, steel grade 12X2M®CP:

Pipe I' 89 x 6 - 12X2M®DCP TU 14-3P-55-2001

Hot-formed pipe OD 426 mm, wall thickness 80 mm, customary precision, limited length of
2800-4600 mm, steel grade 15X1M1®:

Pipe I 426x80x2800-4600 - 15X1M1® TU 14-3P-55-2001.

1.3 General requirements
1.3.1 Pipes as delivered shall meet requirements of these technical specifications.
1.3.2 Pipes may be delivered subject to mandatory and complementary tests. Test types are

shown in Table 1.

1.4 Round billet
1.4.1 Pipes are produced of rolled, forged, peeled or machined, predrilled or non-drilled round bil-
lets of carbon, low-alloyed and high-alloyed steels produced in electrical and open-hearth furnaces,

as well as using synthetic slag ladle treatment, electroslag remelting (-111) and direct recovery (-[1B).
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Test types

Test rating

Test type

Item

Size control

1.5;3.6;3.7;3.8;3.9;
3.10

Straightness control 1.5.9;3.7
Chemical analysis 1.6.1;3.11;3.12
Tensile test at room temperature 1.8.1;3.13
Impact bending test at room temperature (KCU) 1.8.1;3.15
Hardness test 1.8.2;3.14
Tensile test at elevated temperature with 6y, determination (occasion- 184:3.13
ally) 0. Ty .
Creep rupture strength test (occasionally) 1.84;1.8.6;3.16

Ultrasonic detection of longitudinal defects

Mandatory Visual inspection of surface quality 191;19.2, 194, 3.17;

tests 3.18
Hydraulic pressure test 1.10.1;3.19
Ultrasonic detection of longitudinal defects in all kinds of pipes 1.10:2; 320
Ultrasonic detection of “lamination” -type flaws in hot-extruded and 1.102: 320: 321
hot-extruded reduced pipes produced of continuous-cast billets T S
Macrostructure analysis 1.11.1;3.23
Nonmetallic inclusions contamination control 1.11.2; 3.24
Microstructure analysis L 111131’ 61, 512%” %12175’
Manufacturing tests: flattening test, flare test, bend-over test 1.12; 3.28; 3.29;3.30
Chemical analysis of pipe metal 1.6.2; 3.11; 3.12
Impact bending test at room temperature (KCV) and at reduced tem- 183: 315
perature (KCU or KCV) R
Tensile test at elevated temperature with 6, determination 1.8.5;3.13
Visual inspection of surface quality by more severe standards 193; 3.17; 3.18
Ultrasonic detection of “lamination” -type flaws 1.10.3; 3.20; 3.21

Complementary

tests

1.10.3; 3.20; 3.21

Ultrasonic detection of transverse defects by more severe standards

1.104; 3.20; 321

Magnetic-flux-leakage (magnetic, eddy-current, etc.) testing for detec-

tion of surface and through defects 1105, 322
Intergranular corrosion resistance test 1.13; 3.31
Pipe wall thickness gauging with ultrasonic thickness gauge 3.8
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It is permitted to use basic oxygen steel of grade 20. Round billets are delivered accord-
ing to TU 14-1-1529, TU 14-1-5185, TU 14-1-2560, TU 14-1-1787, TU 14-1-5271, TU 14-1-
1045, TU 14-134-319, TU 14-1-4607, TU 14-1-4616 and TU 14-131-871.

It is permitted to produce hot-extruded and hot-extruded reduced pipes of steel grade 20
and hot-extruded pipes of steel grade 12X1M® (12Crl1MoVa), using continuous-cast billets de-
livered according to TU 14-1-5319.

1.5 Sizes and extreme dimensional deviations

1.5.1 Pipes are delivered on the basis of outside diameter and wall thickness. At cus-
tomer’s request cold-formed and warm-formed pipes may be delivered based on internal di-
ameter and wall thickness.

1.5.2 Sizes of hot-formed pipes, including hot-extruded pipes, produced of carbon and
low-alloyed rolled or forged round billets shall correspond to those shown in tables 2 and 3,
and pipes of high-alloyed steel to those shown in table 4.

Sizes of hot-extruded and hot-extruded reduced pipes of steel grade 20 and hot-extruded
pipes of steel grade 12X1M® (12CrlMoVa), produced of continuous-cast billets shall corre-
spond to those shown in tables 5 and 6.

Sizes of carbon and low-alloyed cold-formed and warm-formed pipes shall correspond
to those shown in table 7; and those of high-alloyed steel pipes shall correspond to sizes of ta-
ble 8.

Upon agreement between manufacturer and customer it is permitted to deliver cold-
formed and warm-formed pipes of 114-273 mm OD with wall thickness of 5-25 mm according
to hot-formed pipe mix (tables 2 and 4).

Upon agreement between manufacturer and customer it is permitted to deliver hot-,
cold- and warm-formed pipes of other sizes but within corresponding mix with permitted varia-

tions in outside diameter and wall thickness stipulated in the order.
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Table 2 Sizes and maximum fixed length of hot-formed carbon and low-alloyed steel pipes (including hot-extruded pipes of rolled and forged billets)

Outside Fixed length, m, not more, at wall thickness, mm
Diameter, mm 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 9.0 10.0 11,0 12,0 13.0 14.0 15,0
25,28,30 11,0 11,0 11,0 11,0 - - - - - - - - . - - - - - -
32,36 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - - - - -
38,40 - 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - - - -
42 - 11,0 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - - -
45,48, 50 - - 11,0 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - -
51 - - 11,0 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - -
54 - - 11,0 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - -
55 - - 11,0 11,0 11,0 11,0 11,0 11,0 - - - - - - - - - - -
57 - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 - -
60 - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 - -
76 - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
83 - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
89 - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
102 - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 7,5 7,0
108 - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 8,0 8,0
114 - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 8,0 8,0
121 - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
133 - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
140 - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
146 - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
152 - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
159 - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
168 - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
194 - - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
219 - - - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
245 - - - - - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0
273 - - - - - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0 9,0
299 - - - - - - - - - - - - - 9,0 9,0 9,0 9,0 9,0 9,0
325 - - - - - - - - - - - - - - - 9,0 9,0 9,0 9,0
351 - - - - - - - - - - - - - - - - 8,0 9,0 9,0
377 - - - - - - - - - - - - - - - - 7,5 7,5 7,0
426 - - - - - - - - - - - - - - - - - 8,5 8,5
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Table 2 (continued)
Outside Fixed length, m, not more, at wall thickness, mm
Diameter, mm
16,0 | 17,0 | 18,0 | 19,0 | 22,0 | 24,0 | 25,0 | 26,0 | 27,0 | 28,0 | 30,0 | 32,0 | 34,0 | 36,0 | 38,0 | 40,0 | 42,0 | 45,0 | 48,0 | 50,0 | 56,0 | 60,0

76 9,0 9,0 9,0 9,0 - - - - - - - - - - - - - - - - - -
83 9,0 9,0 9,0 9,0 - - - - - - - - - - - - - - - - - -
89 9,0 9,0 9,0 9,0 - - - - - - - - - - - - - - - - - -
102 7,0 - - - - - - - - - - - - - - - - - - - - -
108 7,5 7,0 - - 4.0 - - - - - - - - - - - - - - - - -
114 7,5 70 7,0 7,0 6,5 6,0 60 6,0 - - - - - - - - - - - - - -
121 8,5 8,0 8,0 7,5 6,5 6,5 6,0 6,0 - - - - - - - - - - - - - -
133 9,0 8,5 8,0 7,5 7,0 6,5 6,0 6,0 - 6,0 6,0 6,0 6,0 5,5 - - - - - - - -
140 8,5 8,0 7,5 7,0 6,5 6,0 5,5 5,5 - 5,5 5,0 6,0 5,5 5,0 - - - - - - - -
146 9,0 9,0 9,0 9,0 8,0 7,5 7,0 7,0 - 6,5 6,0 6,0 6,0 5,0 - - - - - - - -
152 9,0 9,0 9,0 9,0 8,0 7,5 7,0 7,0 - 6,5 6,5 6,0 5,5 5,0 - - - - - - - -
159 9,0 8,5 8,5 8,5 7,5 7,0 7,0 7,0 - 6,5 6,5 6,5 6,0 6,0 - - - - - - - -
168 9,0 8,5 8,5 8,0 7,0 75 6,5 6,5 - 6,5 6,0 6,0 5,5 5,0 5,0 4,5 - - - - - -
194 90 9,0 9,0 9,0 8,0 7.5 7,0 7,0 - 7,0 7,0 7,0 7,0 6,5 6,5 6,0 5,5 5,0 - - - -
219 9,0 9,0 9,0 9,0 8,0 9,0 8,5 8,5 - 8,0 7,5 7,0 6,5 6,0 6,0 | 575 [ 5,75 ] 55 50 | 45 - -
245 9,0 90 9,0 9,0 9,0 9,0 8,0 8,0 - 7,5 7,5 6,5 6,5 6,0 | 7,75 | 7,5 7,0 6,5 6,75 6,0 - -
273 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 - 8,5 8,0 7,5 7,0 7,0 7,0 7,0 6,5 6,5 60 5,5 5,0 4,5
299 9,0 9,0 9,0 9,0 9,0 9,0 8,5 8,5 - 80 (7,751 7,5 | 7,25 | 7,0 6,0 6,0 55 525 50 | 45 | 425 | 40
325 9,0 9,0 9,0 9,0 9,0 8,5 8,0 8,0 - 8,0 7,5 7,0 7,0 7,0 7,0 7,0 7,0 6,0 6,0 6,0 5,5 4,5
351 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0 - 8,5 8,0 75 | 725 | 7,0 6,5 | 625 | 6,0 | 575 | 55 50 | 475 | 45
377 7,0 6,5 9,0 9,0 9,0 9,0 9,0 9,0 - 9,0 9,0 8,5 8.5 8.0 7,5 7,0 7,0 7,0 | 525 5,0 4,5 4,5
426 8,0 7,5 7,0 6,5 6,5 6,0 5,0 5,0 - 5,5 5,5 5,5 5,5 5,5 5,0 5,0 5,0 4,5 4,5 4,5 | 425 | 4,25
465 6,0 6,0 6,0 6,0 6,0 5,5 5,5 5,5 5,0 5,0 50 | 475 | 4,75 | 475 | 4,5 4,5 - - - - - -

Notes

1 Pipes of steel 15X1M1® shall be produced 1 14 mm and over in diameter.

2 Pipes of steel 12X1M® (12CrlMoVa), with wall thickness over 45 mm are delivered on agreement between manufacturer and customer.

3 Pipes of 102 mm in diameter with wall thickness from 17 to 22 mm are delivered in fixed length on agreement between manufacturer and customer.

4 Pipes 325x12x9000 mm are produced of steel 20 only.

5 Pipes from 25 to 57 mm OD shall be made upon receipt of additional research results.
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Table 3 Sizes and length of hot-formed pipes made of steel 15I'C and 15X1M1®D

Steel Grade Outside diameter, mm Wall thickness, mm Limited length,
m
465 56 3,5-5,1
465 75 2,8-4,5
15TC 530 28 not less than 4,0
530 40 not less than 3,5
530 65 3,544
377 70 2,8-4,6
426 80 2,8-4,6
426 90 2,8-4,0
1SXIM1® 465 56 3,5-5,1
465 65 3,5-4,6
465 75 3,543
530 25 not less than 4,0
Notes

1 Inany lot of pipes OD 465 mm 40% (by weight) of pipes should not be shorter than 4,1 m.
2 Itis allowed to deliver one pipe per lot in length not less than 2,5 m.

10




Table 4 Sizes and maximum fixed length of hot-formed high-alloyed steel pipes

TU 14-3P-55-2001

Outside Fixed length, m, not more, at wall thickness, mm

Diameter, | 4,5 | 5,0 | 55|60 |65]7,0(75(80(85[90(95 |10 | 11 |12 |13 |14 | 15|16 |17 |18 [ 19 [20 | 21 |24 | 25| 26| 28 | 30 | 32
mm
76 70(70(70]70]|70(70(70](70]6,0](60](60]60]|55]|55]|50] - - - - - - - - - - - - - -
83 70(70(70]70]70(70(70(70]6,0|60]|60]60]|65]|55]|50]50]|50]| - - - - - - - - - - - -
89 70(70(70]70]|70(70(70(70]6,0]|60]|60]6,0]|50]|55]|40]4,0]|4,0]| - - - - - - - - - - - -
102 - 17070707070 70]|70]|60]6,0]60]|6,0]350]501]4,0]|4,0]4,0]4,0]|40/(4,0]|4,0]|40]| - - - - - - -
108 - 170(70(70|70]70]|70]|70](60]6,0]60]|6,0]50]50]4,0]|4,0]4,0]|40]|40/(40]|4,0]|40]| - - - - - - -
114 - 170(70|70|70|70]|70]|70]|60]6,0]60]60]|350](350]40]|40](4,0](40]40]|40]|40/|40]|35]| - - - - - -
121 - 170(70(70|70(70]70]|70]|60]6,0]60]60]55][55][55]|50[45]|45]|40|40]|40/(40]3,0]3,0]30]30] - - -
133 - 1701707070 70]|70]|65]|60]6,0]60]60]55]|55]|55]|50]50]50]50/|45]|4,01|40]3,0]30]3,0]3,0]3,0](3,0]3,0
140 - - - 170(70|70|70]65]|60]60]60](60]55]|55]|55[50]50]501]50([45]|45]|4,0](3,0(30]3,0]3,0(3,0]3,0]3,0
146 - - - | 85(85185(|80(|80(80|75|75(70]|70]70]65[65]601]6,01]55]55[50145|45|45]|3,0]3,0]3,0]3,0]3,0
152 - - - |85(85|85(|80(|80(80|75|75(70]|70]70]65[65]6,01]6,0|55]|55]|501|45|45|45]|3,0]3,0(3,0]3,0]3,0
159 - - - 858518580 |80(80|75|75(70]70]65]65/[65]6,01]6,0]|55]|55]|55/|45|45|45]3,0(3,0(3,0]3,0]3,0
168 - - - - - 180(80(80|75(75(75]|70|70]65]|65]|65]6,01]6,0]55]|55]50(45]|45]|45]3,0]3,0]3,0](3,0]3,0
194 - - - - - - - - - [ 80(75]170[70[65]65]|65]6,0]6,0]55]|55]|50(45]|45]45]4,0]3,0]3,0](3,0]3,0
219 - - - - - - - - - - - 180]180|70]175(70]65]65]60](55]|50] 45 45 |45]14,03,0]3,0]3,0]3,0
245 - - - - - - - - - - - - 180(80[75]|170(70]65]60]|55]|50(45]|45]45]45]35]35/(3,0] 3,0
773 I I N - - - - |- - - - 180|180 ([75]|70([65[60([55[55(50(45|45(45[45| - | - | - -
325 - - - - - - - - - - - - - 165]160(55]50]50](50(45(45(40]40]|35]|35]| - - - -

Notes

1 Pipes of steel 12X11B2M® OD 273 mm are delivered with wall thickness from 26 to 36 mm inclusive.

2 Pipes of steel 08X16HIM?2 and 10X131126C2H2/12are not produced.
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Table 5 Sizes and maximum fixed length of hot-extruded pipes made of continuous-cast billets

TU 14-3P-55-2001

Outside Fixed length, m, not more, at wall thickness, mm

Diameter, | 3,5 | 40 | 4,5 |50(55]|6,0|65] 7,0 751809010 | 11 [12 | 13|14 | 15|16 |17 [18 | 19|20 |21 |22 |23 |24 |25 |26|27 |28 (29| 30
mm

Steel grade 20

57 120 | 120 | 120 [ 120( 120|120 120] 120 [ 120|120 11,0| 85| 80 [ 75| 70| - - - - - - - - - - - - - - - - -
60 120 | 120 | 120 [ 120 120]1207| 120| 120 [ 120[ 120 100| 80 [ 75 [ 70 [ 65| 75| 70| 65| 65| 60| 60| 60| - - - - - - - - - -
76 120 | 120 | 120 [120( 120|120 120| 120 [ 120120 120| 85| 75 [ 70 [ 60| 5550 | 45| 45| 40| 40| 40| - - - - - - - - - -
83 - - - 120120 120 120| 120 [1L5[1L0[ &5 | 80| 70 [ 65| - | 50| 50| 45| 40| 40| - - - - - - - - - - - -
89 - 120 | 120 [ 120 120 11,0|100| 90 [ 90 [ 85| 75| 70| 65 [ 60 [ 55(55]50(45(45(40(40(40]| - - - - - - - - - -
102 - - 110 | 11,01 90 [ 850 80| 75 | 70| 65|60 55| 50 | 5045|4540 - - - - - - - - - - - - - - -
108 - - 100 190 | 807570 65 | 65|60 |55(50] 45 |45]|40| 40| - - - - - - - - - - - - - - - -
114 - - - 80| 7016565 60 | 55| 55| 45| 45 - - - - - - - - - - - - - - - - - - - -
121 - - - 120120120 120 120 (120|120 120] 120 120 [ 120 120 120 120 120 120 120 120 11,5] 105 100 95 | 90 [ 85 [ 80 [ 75| 70 | 70 | 70
133 - - - 120120120 120| 120 [ 120 120 120 120| 120 [ 120 120 120 120 120 120 120 120 120] 11,0( 105 95 | 90 [ 85 [ 80 | 75| 75| 70 | 65
140 - - - - - | 120 120 120 | 120| 120| 120 120| 120 | 120] 120| 120| 120| 120| 120| 120| 120| 11,5] 11,0 100| 95 | 90 | 85| 80| 75| 75| 65| 60
146 - - - - - | 120 120 120 | 120| 120| 120 120| 120 | 120] 120| 120] 120| 120| 120| 120| 120| 11,5] 11,0 100| 95 | 90 | 85| 80| 75| 70| 65| 60
152 - - - - - | 120 120 120 | 120] 120| 120 120| 120 | 120| 120| 11,5 11,0{ 105]| 95| 90 | 85| 85| 80| 75| 70| 65| 65| 60| 60| 60| 55| 55
159 - - - - - | 120 120 120 | 120] 120| 120 120 | 120 | 120| 120| 11,0| 105| 100| 95| 90 | 85| 85| 80| 75| 70| 65| 65| 60| 60| 60| 55| 55
168 - - - - - - 120 120 [ 120 120 120 120 120 [ 120( 120 105[{ 100 95 [ 90 [ 85 [ 75 [ 70| 70| 70| 65| 65| 65| 60| 60 | 60 | 55| 55
194 - - - - - - - 120 [ 120 120 120 120 120 [ 120 120 95 [ 90 [ 85 [ 80 [ 75 [ 70| 65| 65| 60| 60| 55| 55| 50| 50| 50| - -
219 - - - - - - - - | 120120 120 120| 120 | 120 120| 85| 80| 75| 75| 70| 65| 55| - - - - - - - - - -
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TU 14-3P-55-2001

Table 5 (continued)
Outside Fixed length, m, not more, at wall thickness, mm
Diameter, | 35|40 45 | 5055601 65|70 75|80 |90 | 10| 11| 12| 13|14 15|16 17 | 18] 19| 20| 21 23 (2425120272829 30
mm
Steel grade 12X1M® (12Cr1MoVa),

76 - -1 120 1 120]120( 120] 120 120( 120| 120| 120 | 120| - - - - - - - - - - - - - - - - - - -
121 - - - - - - - - - - - [ 120120 120 120 120 120] 120 120 | 120 120 120| - - - - - - - - -
133 - - - - - - - - - - - [ 120120 120 120 120 120] 120 120 | 120| 120 120| - - - - - - - - -
140 - - - - - - - - - - - [ 120120 120 120 120 120] 120 120 | 120| 120 120| - - - - - - - - -
146 - - - - - - - - - - - [ 120120 120 120 120 120] 120 12,0 | 120 120 120| - - - - - - - - -
152 - - - - - - - - - - - [ 120120 120 120 11,5 120] 105 95 | 90| 85| 85 | - - - - - - - - -
159 - - - - - - - - - - - [ 120120 120 120 110| 105] 100 95 | 90| 85| 85 | - - - - - - - - -
168 - - - - - - - - - - - [ 120120 120 120 105 100] 95| 90 | 85| 75| 70| - - - - - - - - -
14 - - - - - - - - - - - (120120120120 95| 90| 85| 80 | 75| 70| 65| - - - - - - - - -
219 - - - - - - - - - - - [ 120120120120 85 | 80 | 75| 75| 70| 65| 65| - - - - - - - - -

Note: Pipes of steel grade 20 of mix to the right from broken line shall be produced upon receipt of additional research results.
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Table 6  Sizes and maximum fixed length of hot-extruded reduced pipes made of steel 20

TU 14-3P-55-2001

Outside Fixed length, m, not more, at wall thickness, mm
Diameter,
mm 2,5 30 | 3.5 4,0 4,5 5,0 5,5 60 | 65 | 70 | 7,5 | 80 | 9,0 | 10,0
Pipes produced out of rolled and forged billets
25 12,0 | 12,0 | 12,0 - - - - - - - - - - -
28 12,0 | 12,0 | 12,0 | 12,0 - - - - - - - - - -
32 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - - - - -
38 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - - -
42 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - - -
Pipes produced out of continuous-cast billets
25 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - - - - -
28 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - - - -
32 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - - -
38 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - - - -
42 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - -
57 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - -
60 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 - -
76 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0
83 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0
89 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0
102 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0
108 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 [ 12,0 | 12,0
114 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 | 12,0 [ 12,0 | 12,0
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Table 7 Sizes and maximum fixed length of cold- and warm-formed carbon and low-alloyed steel pipes

TU 14-3P-55-2001

Outside Fixed length, m, not more, at wall thickness, mm
Diameter, mm 20 25 30 35 40 45 50 55 60 65 70 75 80 90 100 110 120 130
10 90 90 - - - - - - - - - - - - - - - -
12 90 90 90 - - - - - - - - - - - - - - -
16 90 90 90 90 90 - - - - - - - - - - - - -
20 90 90 90 90 90 90 90 - - - - - - - - - - -
2 90 90 90 90 90 90 90 - - - - - - - - - - -
25 120 120 120 120 120 120 120 120 120 - - - - - - - - -
28 120 120 120 120 120 120 120 120 120 120 120 120 120 - - - - -
30 120 120 120 120 120 120 120 120 120 120 120 120 120 - - - - -
2 120 120 120 120 120 120 120 120 120 120 120 120 120 - - - - -
36 120 120 120 120 120 120 120 120 120 120 120 120 120 - - - - -
38 120 120 120 120 120 120 120 120 120 120 120 120 120 120 - - - -
40 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 - -
4 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
45 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 - -
43 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 - -
50 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 - -
51 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
4 - 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
55 - 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
57 - 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
60 - - 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
63 - - 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 -
70 - - 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
76 - - - - 90 90 90 90 90 90 90 90 90 90 90 90 90 90
83 - - - - 90 90 90 90 90 90 90 90 90 90 90 90 90 90
89 - - - - 90 90 90 90 90 90 90 90 90 90 90 90 90 90
102 - - - - - 90 90 90 90 90 90 90 90 90 90 90 90 90
108 - - - - - 90 90 90 90 90 90 90 90 90 90 90 90 90
Notes

1 Pipes of steel 12X1 M® (12CrlMoVa), are produced up to 70 mm OD inclusive.

2 Cold-formed pipes of steel 15X1M1® are not produced.
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TU 14-3P-55-2001

Table 8 Sizes and maximum fixed length of cold- and warm-formed high-alloyed steel pipes

Outside
Diameter, Fixed length, m, not more, at wall thickness, mm
mm 20 (2530 (35]40]45]|50(55(601|65]7,0]38,0/(90]10,0]11,0( 12,0
10 12,01 12,0 - - - - - - - - - - - - - -
12 12,01 12,0 | 12,0 | - - - - - - - - - - - - -
16 12,01 12,0 | 12,0 | - - - - - - - - - - - - -
20 12,01 12,0 | 12,0 | 12,0 [ 12,0 | - - - - - - - - - - -
22 - [12,0(12,0(12,0|12,0| - - - - - - - - - - -
25 - [12,0(12,0(12,0] 12,0 12,0 12,0 | - - - - - - - - -
28 - (10,0 (10,0 10,0]10,0]|10,0| 10,0 | - - - - - - - - -
30 - - (10,0 (10,01 10,0]|10,0| 10,0 | 10,0 | - - - - - - - -
32 - - (10,0 (10,0 10,0 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
36 - - (10,0 (10,0 10,0 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
38 - - (10,0 (10,0 10,0 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
40 - - (10,0 (10,01 10,0]| 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
42 - - (10,0 (10,0 10,0 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
45 - - (10,0 (10,01 10,0]| 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
48 - - (10,0 (10,0 10,0 10,0 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
50 - - - (10,01 10,0]|10,0]| 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | 10,0 | - - - -
53 - - - 9,0 [ 90 [ 90 [ 9,0 | 9,0 | 9,0 | 9,0 [ 9,0 | 9,0 - - - -
56 - - - 9,0 [ 90 [ 90 [ 9,0 | 9,0 | 9,0 | 9,0 [ 9,0 | 9,0 - - - -
57 - - - 9,0 [ 90 [ 90 [ 9,0 | 9,0 | 9,0 | 9,0 [ 9,0 | 9,0 - - - -
60 - - - - 90 19090901901 90]90]90 - - - -
76 - - - - 90 1 90|90 |90 190190190190 - - - -
89 - - - - 90 1 90|90 |90 190190190190 - - - -

Note: Pipes OD over 42 mm of steel 12X11B2M® shall be produced on agreement between manufacturer and cus-
tomer.
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1.5.3 Theoretical weight of 1 m of pipe is given in Annex A to technical specifications.
1.5.4 As to length pipes can be delivered as follows:
a) in random length:
- hot-formed carbon and low-alloyed steel pipes - from 4 to 12 m, high-alloyed steel pipes - from 3
to 9 m;
- hot-extruded and hot-extruded reduced pipes - from 4 to 12 m;
- cold- and warm-formed carbon, low-alloyed and high-alloyed steel pipes - from 3 to 12 m.
0) in fixed length:
- hot-formed carbon and low-alloyed steel pipes - from 4 to 9 m, but not longer than specified in ta-
bles 2 and 3; high-alloyed steel pipes - from 3 to 8,5 m, but not longer than specified in table 4;
- hot-extruded and hot-extruded reduced pipes - from 4 to 12 m, but not longer than specified in ta-
bles 5 and 6;
- cold- and warm-formed pipes - from 3 to 12 m, but not longer than specified in tables 7 and 8.
Delivery of fixed length pipes exceeding specified length is permitted by agreement between man-
ufacturer and customer.
1.5.5 In any lot of random length pipes OD 114 mm and over it is allowed to deliver not more than
10% (by weight) of pipes 1 meter shorter than specified length, but not shorter than 2,5 m.
In any lot of random length pipes OD below 114 mm it is allowed to deliver not more than 5% (by
weight) of pipes 1 meter shorter than specified length, but not shorter than 2,5 m.
In any lot of fixed length pipes it is allowed to deliver not more than 5% (by weight) of random
length pipes.
1.5.6 Extreme deviations from outside diameter and wall thickness of pipe shall comply with those
of tables 9 and 10.
1.5.7 Out-of-roundness of pipe should not bring pipe diameter out of permissible deviations. Pipe
eccentricity should not bring wall thickness out of permissible variations.
1.5.8 Length variations of fixed length pipes shall not exceed:
- for pipes up to OD 114 mm:
-up to 9 m in length - +15 mm;
- from 9 m and over in length - + 35 mm;

- for pipes OD from 114 mm and above - + 50 mm.
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Table 9 Maximum variations in pipe outside diameter

Maximum variations, %,
Method of pipe manufacturing and size at manufacturing precision

Customary Extended

Hot-formed, including hot-extruded, diameter

Up to 50 mm (table 2) + 0,4 mm -
from 50 to 114 mm (tables 2, 4, 5) +1,0 + 0,75, but not less than
0,5mm
from 114 to 245 mm (tables 2,4, 5) +1,0
+0,9
from 245 no 325 mm (tables 2,4) +1,25/-1,0
+0,9
from 325 mm (tables 2, 3) +1,25/-1,0
+1,0
Hot-extruded reduced (table 6), diameter
Up to 42 mm + 0,4 mm -
from 42 no 114 mm +1,0 -

Cold- and warm-formed, of all steel grades except
for steel 12X18H12T (tables 7, 8), diameter

Up to 30 mm + 0,3 mm -
from 30 to 50 mm + 0,4 mm -
from 50 mm +0,8 -

Cold- and warm-formed, of steel 12X18H12T (ta-
ble 8), diameter

from 10 to 42 mm +0,25 mm -

from 42 mm +0,70 -

Notes

1 Upon agreement between manufacturer and customer pipes can be supplied based on more strict maximum variations or with a different ratio
of plus and minus maximum variations.

2 When delivering pipes on the basis of inside diameter and wall thickness maximum variations in inside diameter should not exceed maxi-
mum variations in respective outside diameter.

18




TU 14-3P-55-2001

Table 10 Maximum variations in pipe wall thickness

Maximum variations, %,
Method of pipe manufacturing and size at manufacturing precision

Customary Extended

Hot-formed, including hot-extruded

- up to 50 mm in diameter (table 2) +12,5 -
-10,0
- from 50 to 114 mm in diameter ((tables 2, 4, 5) +15,0 -
with wall thickness -up to 7 mm -10,0
- from 7 to 14 mm +15,0 +12,5
-10,0 -10,0
- from 14 mm + 15,0
-10,0 +10,0

- from 114 to 325 mm in diameter (tables 2, 4, 5)

- with wall thickness corresponding to pipe sizes +20,0
below and left of broken line in tables 2, 4, 5 -5,0 -

- with wall thickness corresponding to pipe sizes +20,0 +15,0
above and right of broken line in tables 2, 4, 5 -5,0 -5,0

- from 325 mm in diameter ((table 2)

- with wall thickness corresponding to pipe sizes be- +20,0 -
low and left of broken line in table 2 -5,0
- wall thickness corresponding to pipe sizes above +20,0 +17,5
and right of broken line in table 2 -5,0 -5,0
- from 377 to 530 mm in diameter ((table 3) with +20,0 -
wall thickness from 25 to 90 mm -5,0

Hot-extruded reduced (table 6) -
Up to114 mm in diameter +12,5
-10,0
Cold- and warm-formed of all steel grades, except of
steel 12X18H12T (table 7, 8), diameter

- upto 114 mm +10
- or 114mmMm +15,0
-5,0

Cold- and warm-formed of steel 12X18H12T wall thick-
ness, (table 8) -

- from 2 to 4 mm +10,0 -

- from 4 mm + 8,0

Note.  Upon agreement between manufacturer and customer pipes can be supplied based on more strict maximum variations or with a
different ratio of plus and minus maximum variations.
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1.5.9 Curvature of hot-formed, hot-extruded and hot-extruded reduced pipes in any portion 1 m
long shall not exceed:

- for pipes with wall thickness up to 20 mm - 1,5 mmy;

- for pipes with wall thickness from 20 to 30 mm - 2,0 mm;

- for pipes with wall thickness from 30 mm -4,0 mm.

Curvature of cold- and warm-formed pipes in any portion 1 m long shall not exceed 1,5 mm.

Curvature along the full length of pipe shall not exceed 15 mm.

1.5.10 Pipe ends shall be square cut and deburred.

Gas-cutting, plasma-cutting or hot saw cutting of pipe ends followed by bead removal and
deburring is permitted for carbon and alloyed steel pipes 114 mm in diameter and larger with wall
thickness over 20 mm.

In case of gas and plasma cutting a pipe length allowance shall not be less than 20 mm per
cut. Weight of delivered pipes shall be determined without allowances.

1.5.11 On agreement between manufacturer and customer pipe ends to be welded and hav-
ing wall thickness from 5 to 20 mm shall be beveled at 35-40° to pipe end-face with face ring 1-3

mMmm wide.

1.6 Chemical composition
1.6.1 Chemical composition of steel (ladle sample) shall comply with norms in table 11.
Permissible variations in chemical composition of pipe metal are shown in table 12.

At customer’s request pipes will be furnished with controlled chemical composition of pipe

metal.

1.7 Heat treatment
1.7.1 Pipes will be furnished in heat treated condition. Pipe heat treatment modes are shown in

table 13.

Pipe heat treatment mode can be changed upon agreement between pipe-rolling and boiler-

building plants approved by NPO TsNIITMASH.
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Table 11 Chemical composition of steels

TU 14-3P-55-2001

Content of element (by mass). %
Steel grade Carbon | Silicon | Man- | Chrom- | Nickel [Molyb | Vana-| Others | Cop- |Sulfur| Phos-
ganese| 1um lyb- | dium per phorus
denum Not more
1 2 3 4 5 6 7 8 9 10 11 12
0,17- | 0,17- | 0,35- | notmore | notmore| - - 0,30 {0,025 0,030
20 024 | 037 | 065 | 025 025
20-I1B 0,18- 0,17- | 0,35- | notmore | notmore| - - - 0,15 10,015 0,015
0,24 037 | 0,65 0,15 0,15
15I°C 0,12- | 0,70- | 0,90- | notmore | notmore| - - - 0,30 {0,025] 0,035
0,18 1,00 1,30 030 0,30
15XM 0,10- 0,17- | 040- | 0,80- |notmore| 0,40- - - 0,20 | 0,025 | 0,035
0,15 0,37 0,70 1,10 0,25 | 0,55
12X1MD 0,10- | 0,17- | 040- | 0,9— |notmore| 0,25- | 0,15- - 0,20 | 0,025 | 0,025
(12CrlIMoVa), 0,15 0,37 | 0,70 1,20 0,25 | 035 | 030
12X1M®-I1B 0,11- 0,17- | 0,40- | 0,90- |notmore| 0,25- | 0,15- - 0,15 {0,015] 0,015
0,15 037 | 0,70 1,20 0,15 | 035 | 030
15X1IM1dD 0,10- | 0,17- | 040- | 1,10- |notmore| 0,90- | 0,20 - 0,25 | 0,025 | 0,025
0,15 0,37 | 0,70 1,40 0,25 1,10 | 035
12X2M®CP 0,08- 040- | 040- | 1,60- |notmore| 0,50- | 0,20- Boron 0,002{ 0,25 | 0,025 | 0,025
0,15 0,70 | 0,70 1,90 0,25 0,70 | 0,35 0,005
10X9MDB-1I 0,08- |[notmore| 0,30- | 8,60- |notmore| 0,60- | 0.10- | Niobium | 0,30 | 0,015 0,030
0,12 050 | 0,60 | 10,00 0,70 0,80 [ 020 | 0,1-0,2
12X11B2M®D 0,09- |notmore| 0,50- | 10,00- |notmore| 0,60- | 0,15- | Tungsten | 0,30 | 0,025 | 0,025
0,14 0,50 | 0,80 | 12,00 0,60 090 | 030 | 1,722
08X16HOM2 notmore [ notmore| 1,00- | 15,50- | 850- | 1,50- - - - 10,020 0,035
0,08 0,60 1,50 | 17,00 10,00 | 2,00
12X18H12T notmore | notmore| 1,00- | 17,00- | 11.00- Titanium | 0,30 | 0,015| 0,030
0,12 080 | 2,00 | 19,00 13,00 (COM2)x5
butnot
more 0,7
10X13I'126C2H2/12 | 0,06- 18- |12,00-| 11,50- 18- Niobium | 2,00- | 0,020 | 0,030
0,10 22 13,50 | 13,00 2,5 0,60-1,00 | 2,50
Notes

1 Presence of rare-earth metals added to metal as processing aid is permitted.

2 Steel grades 15XM, 12XIM® (12CrlMoVa), 12X2M®CP and 15X1M1® made by scrap practice or out of cupriferous ores
are permitted to contain copper and nickel up to 0,3% each; for steel grades 20 and 15T°C it is allowed to contain nickel and
chromium not more than 0,4% each.

3 In steel 15X1MI®P made in electric furnaces carbon content shall be within 0,11-0,16%, manganese - 0,6-0,9%.

4 Content of residual elements in steel grades 10X9M®B-111, 12X11B2M®, 08X16HIM2, 12X18H12T, 10X13T'126C2H2/12
shall correspond to GOST 5632, and content of residual titanium in steel grades 10X9M®B-111 and 12X11B2M® shall not

exceed 0,05%.

5 Estimated amounts of zirconium up to 0,10%, cerium up to 0,08%, titanium up to 0,10%, boron up to 0,003% are added to
steel 10X13I'12bC2H2/12 and are not determined by chemical analysis. Aluminium up to 0,25% is permitted.

6 Estimated amounts of ferrocerium or misch metal per 0,05% of cerium, SiCa per 0,05% of calcium are added to steel
10X9M®B-11I are not determined by chemical analysis.
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Table 12 Permissible variations in chemical composition of pipe metal

Element Mass content of element in Permissible variations, %
steel, %, steel grade
Carbon Up to 0,24 +0,01
15XM +0,01
-0,02
08X16HOM2 +0,02
Silicon Upto 1,0 +0,03
10X9MDB-111 +0,10
10X13I'12BC2H2 /12
Manganese Up to 2,0 +0,02
10X9MDB-111 +0,2
10X13I'12BC2H2 /12 +0,5
Chromium Upto 1,0 +0,05
from 1,0 to 10,0 +0,10
Above 10,0 to 15,0 +0,15
above 15,0 +0,20
08X16HOM2 +0,5
10X13I'12BC2H2 /12 +0,20
Molybdenum Upto 1,0 + 0,02
above 1,0 +0,05
08X16HOM2 +0,2
Tungsten Upto 2,2 +0,10
Vanadium Up to 0,35 +0,02
10X9MDB-111 +0,03
Niobium 10X9MDB-111 +0,03
10X13I'12BC2H2 /12 +0,10
Nickel 12X18H12T +0,15
08X16HOM2 +0,5
10X13I'12BC2H2 /12 +0,20
-0,10
Copper 10X13I'12BC2H2 /12 -0,20
Titanium 12X18H12T +0,05

Note — In steel grades 20 and20-I1B variations are permitted in carbon only, in steel grade 12X18H12T in manganese, chro-

mium, nickel and titanium only.
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Table 13 Pipe heat treatment modes

Steel grade

Heat treatment mode

1

2

20
20-I1B

Normalization at 920-950°C.

At normalization rapid fan or spray cooling is permitted.

Normalization of hot-formed pipes heated by rolling is permitted. Finishing temperature shall not be
lower than normalization temperatures.

If rapid heating is used it is allowed to increase temperature of normalization up to 1050°C.
High-temperature tempering after normalization is permitted.

Normalization of hot-extruded pipes of continuous-cast billets shall be performed after special heat-
ing.

151C

Normalization at 900-930°C.

Normalization of hot-formed pipes heated by rolling is permitted. Finishing temperature shall not be
lower than normalization temperatures.

It is permitted to perform tempering at 630-670°C after normalization

I15XM

Normalization at 930-960°C, tempering at 680-730°C, soaking time not less than 30 min., air cooling.
Normalization without tempering is permitted. Rapid fan or spray cooling at normalization is permit-
ted. Normalization of hot-formed pipes heated by rolling is permitted followed by tempering at 680-
730°C. Finishing temperature shall not be lower than normalization temperatures.

12XIMD
(12CrlMoVa),
12X1IMO-T1B
(12Cr1MoVa-

PV)’

Normalization at 950-980°C, tempering at 720-750°C, soaking time1-3 hours, air cooling. Rapid fan
or spray cooling at normalization is permitted. For electric-furnace steel normalization temperature
can be increased up to 1030°C and tempering temperature ca be decreased down to 700°C with soak-
ing time not less than 1hour. For cold-formed pipes of open-hearth steel it is permitted to increase
normalization temperature up to 990°C. For pipes with wall thickness over 15 mm normalization re-
quires employment of individual cooling. Normalization of hot-formed pipes 140 mm and less in di-
ameter heated by rolling is permitted when followed by tempering at 720-750°C. Finishing tempera-
ture shall not be lower than normalization temperatures.

Normalization of hot-extruded pipes made of continuous-cast billets shall be performed after separate
heating followed by tempering at 720-750°C.

I5X1IM1®D Normalization at 970-1000°C, tempering at 730-760°C, soaking time at least 10 hours, air cooling.
Rapid fan or spray cooling at normalization is permitted.
For pipes with wall thickness up to 15mm soaking time at tempering not less than 5 hours.
For electric-furnace steel pipes it is permitted to increase normalization temperature up to 1070°C.
For pipes with wall thickness over 15 mm normalization requires employment of individual cooling.

12X2MODCP Normalization at 970-1000°C, tempering at 750-780°C, soaking time not less than 2 hours, air cool-
ing.

10X9MOB-11T Normalization at 1030-1050°C, tempering at 730-750°C, soaking time 3-10 hours, air cooling.

12X11B2M® Normalization at 1020-1050°C, tempering at 750-780°C, soaking time not less than 3 hours, air cool-
ing.

08X16HOM?2 Austenitizing at 1030-1 100°C, air or water cooling.

12X18H12T Austenitizing from 1 100-1200°C, air or water cooling.

10X13T'12BC2H2 |Austenitizing at 1060-1080°C, air cooling.

Notes

1 On agreement between manufacturer and customer normalization of hot-formed pipes over 140 mm in diameter made of
steel 12X1M® (12CrlMoVa), and 12X1M®-IIB (12CrIMoVa-PV), heated by rolling is permitted. Finishing temperature
shall not be lower than normalization temperatures.

2 Sprayer cooling is permitted for pipes up to 168 mm in diameter inclusive.
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1.8 Mechanical properties

1.8.1 Mechanical properties of pipe metal at room temperature shall correspond to
those shown in table 14.

1.8.2 Hardness, HB, of pipe metal made of steels 20, 20-I1B, 15I'C, 15XM, 12X1M®
(12CrlMoVa), 12XIM®-IIB (12CrlMoVa-PV), 15XIM1®, 12X2M®DCP, 08X16HIM2,
10X13I'12BC2H2 /12 is not rated but measured and reported in pipe quality document.

Pipe hardness standards for above steels shall be determined after processing of sta-
tistical data obtained from 50 heats of each of steels and from every method of pipe manu-
facturing. After that they will be entered into this technical specification in accordance with
established procedure.

1.8.3 On customer’s request pipes will be furnished with determined impact strength
at room temperature using V-notch specimens (KCV) and at reduced temperatures from 0 to
minus 60°C on V-notch (KCV) or U-notch U (KCU) specimens. Impact strength value are
not rated will be reported in pipe quality document.

1.8.4 Yield strengths at elevated temperatures and long-term strength of pipe metal
shall comply with those shown in table 15.

Manufacturer ensures compliance of yield strength at elevated temperatures and long-
term strength of pipe metal with specified requirements without testing.

1.8.5 On customer’s request pipes shall be furnished with determined yield strength
at one or more temperatures given in table 15.

1.8.6 Periodically not less than one time in 3 years a control check of pipes fabrica-
tion method compliance and check testing of yield strength at elevated temperatures and
long-term strength of pipe metal are to be carried out.

Process control check and check tests shall be carried out by one of the following or-
ganizations: UralNITI, NPO TsNIITMASH, NPO TsKTI, VTI. In case of positive checkup
results UralNITI, NPO TsNIITMASH, NPO TsKTI or VTI confirm of manufacturer’s au-

thority of giving warranty for a period not longer than three years.
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Longitudinal specimens

Brinell

Transverse specimens

Tensile strength | Yield strength, |Elongation| Reduction | Impact strength, Yield strength, | Elongation, | Reduction Impact VY napuas Bsa3-
oB, 00,2, , 05. % of area, KCU, hardness, 00,2, ds. % of area, strength, kocts KCU,
Steel grade N/mm” N/mm’ v.% J/emem’ HB N/mm’, v.% KCU, J/emem’
(kgf/mm®) (kgf/mm?) (kgem/cm®) (kgf/mm”) J/emem® (kgem/cm®)
(kgcm/cmz)
not less not more not less
20 412-549 216(22) 24 45 49(5) - 412-549 216 (22) 22 40 39(4)
20-T1B (42-56) (42-56)
151C not less 294 (30) 18 45 59(6) - HE MEHee 294 (30) 16 40 49(5)
490 (50) 490 (50)
15XM 441-637 235 (24) 21 50 59(6) - 441-637 225 (23) 20 45 49(5)
(45-65) (45-65)
12X1MD 441-637 274 (28) 21 55 59(6) - 441-637 274 (28) 19 50 49(5)
(12CrlMoVa), (45-65) (45-65)
12X1IM®-I1B
I15X1IM1®D 490-686 314(32) 18 50 49(5) - 490-686 314 (32) 16 45 39(4)
(50-70) (50-70)
12X2MOCP not less 274 (28) 21 - - - - - - - -
70 (48)
10X9MDB-111 not less 400(41) 19 55 78(8) 255 not less 400 (41) 17 50 59(6)
600(61) 600(61)
12X11B2M® not less 392 (40) 18 - - 255 not less 392 (40) 17 45 49(5)
588 (60) 588 (60)
08X16HIM?2 not less 216-294 35 55 - - - - - - -
529 (54) (22-30)
12X18H12T 539-686 216-392 35 55 - 190 - - - - -
(55-70) (22-40)
10X13I'12B6C2H2/12 not less 216(22) 40 50 - - - - - - -
588 (60)
Notes

1 Tensile strength, yield strength, elongation shall be determined either on longitudinal branch pipes, sections or tubular specimens, or on transverse tubular specimens.
2 Reduction of area will be determined only on tubular longitudinal specimens for pipes with wall thickness 7 mm and more or on tubular transverse specimens for pipes 120 mm
and more in diameter.

AN DNk~ W

When mechanical properties are tested on branch pipes, decrease of elongation by 3% is permitted
Metal hardness of pipes with wall thickness less than 5 mm shall not be determined.
Impact strength of metal shall be determined for pipes with wall thickness over 12 mm on longitudinal or transverse specimens.
Decrease of impact strength on one specimen by 9,8 J/em® (1 kgem/cm?) from specified shall be permitted, provided that normal value of test results on specimens taken from the

same pipe is not lower that specified standard. Decrease of impact strength values on transverse specimens of pipes made of steel 20 and 15X1MI1® is not permitted.
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1
Table 15 Yield strength at elevated temperatures and long-term strength of pipe metal
Yield strength, oo. Long-term strength, N/mm~ (kgf/mm?),
N/mm®(kgfimm”), n(z;[ less, at test attest temperature, °C, and test length, hrs
Steel grade temperature, °C
250 400 450 450 500 550 600 650 700
10 [ 210° 10° 2-10° 10° 2-10° 10° 2-10° 10 | 210 | 10
20 196(20) | 137(14) | 127(13) | 78(80) | 56(5,7) | 38(3.9) - - - - - - - -
20-1B
15IC 245125 | 167(17) | 127(13) | 98(100) | 56(5,7) - - - - - - - - -
15XM 2523|1960 | 191195 - - 2o 118015 | 5162) 3869 - -
12XIMD - 216(22) | 206(21) - 167(17,0) | 135(13.8) | 97(99) | 82(@84)| 55(506) | 45(46)
(12Cr1MoVa),
2X1IM®-11B
15XIM1D - 235(24) | 225(23) - 176(18,0) | 147(15,0) | 104(106) | 93(9,5) | 63(64) | 56(5,7)
15X1IM1* - 235(24) | 225(23) - 147(15,0) | 129(132) | 104(10,6) | 93(9.5) | 63(64) | 56(5,7)
12X2M®CP - 206D ] 19500) | - 152(15,5) - NOH | - 55(56) -
10X9M®DB-1I 380(39) | 340(35) | 320(32)5) [214 [205 [140 [132 [90 [84(8,0)]
2L | (209) 143) | (135] | ©O2)]
12X11B2M® - - - - - - - 157(16,0) - 88(9.0) - 29(3.0) - -
08X16HOM2 - - - - - - - 147(150) | 135 | 108(11,0) | 97(99) | 69(7.0) | 61(6,2) | 29(3.0)
12X18HI2T (138)
10X13r2bC2H2J12 | 176(18) | 161 | 157(16) - - - - [190 [177 [132 [108 [[88(90)]| [67(68)]| _
165) 190] | 1801 | (135] | (110)]
Notes

1 Yield strength and long-term strength are mean of total available data, which can be made more precise at periodic testing and corrected if necessary. Variation in actual val-
ues of long-term strength is permitted by 20% from shown in the table.

2 Yield strength and long-term strength of pipes for intermediate temperatures shall be determined by means of linear interpolation between the nearest values shown in the ta-
ble.

3 Long-term strength values in square brackets are checked in not less than 20 heats for every pipe manufacturing process starting from a moment of approval of these tech-
nical specifications, whereupon they are entered into technical specification according to established procedure.

* Yield strength and long-term strength are shown for pipes 377-530 mm in diameter with wall thickness 65-90 mm.
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1.9 Surface quality

1.9.1 Pipes shall be furnished with external and internal surface free of laps, cracks, folds,
fissures, deep marks and ripple markings. Such imperfections have to be completely removed by
gentle spot scarfing or entire grinding, polishing, boring and turning, provided that places of re-
moved imperfections do not encroached on minimum wall thickness.

1.9.2 Scale or rolling tools marks, longitudinal marks (without sharp edges), fine ripples
and other fine imperfections on external and internal pipe surfaces resulting from manufacturing
method are permitted is they are not deeper than 10% of nominal wall thickness, but not more
than 2 mm for hot-formed pipes and 0,2 mm for cold-formed and warm-formed pipes at D/S ratio
> 5 and 0,6 mm for cold-formed and warm-formed pipes at D/S ratio < 5, provided that they do
not encroach on minimum permissible wall thickness.

1.9.3 On customer’s request hot-formed pipes up to 245 mm in diameter, as well as hot-
extruded and hot-extruded reduced pipes shall be furnished according to more severe require-
ments to surface quality.

Imperfections listed in 1.9.2. on external and internal pipe surface shall be accepted with-
out grinding if they are not deeper than 5% of nominal wall thickness, but are not more than 1 mm
deep..

1.9.4 Loose scale on external and internal pipe surface shall be completely removed.
Tight-fitting scale and oxide skin, which do not prevent pipe surface inspection and non-

destructive testing, is permitted.

1.10 Continuity of metal
1.10.1 Every pipe has to withstand internal hydrostatic pressure (P) test without showing

any leakage. Pressure value in MPa (atm) shall be determined by the following formula:

L« SD<013 p=iSaR [P=—-~J"—~—2°°S R];
D-S. b-s,
at S/D>0,13 P = M[l_ S_m),R [P=265.S {1—3—”'};2),
D D D L D

where: S;;, — minimum wall thickness subject to maximum negative tolerance, mm;
R - permissible stress, N/mm? (kgf/mm®) equal to 80% of yield strength for given steel grade;
D - nominal outside diameter of pipe, mm.
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Manufacture assures that furnished pipes are capable of withstanding the trial hydraulic test
at pressure calculated by shown equations, without actual test provided that 100% of pipes are sub-
ject to ultrasonic flaw detection.

1.10.2 Each pipe shall be subject to ultrasonic inspection of continuity, i.e. to ultrasonic flaw
detection according to requirements of tables 19 and 20 for detection of longitudinal imperfections,
and hot-extruded and hot-extruded reduced pipes produced of continuous-cast billets for detection
of lamination-type imperfections.

1.10.3 On customer’s request every pipe shall be subject to ultrasonic inspection for detec-
tion of transverse imperfections and lamination-type imperfections according to requirements of ta-
bles 19 and 20.

1.10.4 On customer’s request every pipe with D/S ratio > 5 shall be subject to ultrasonic in-
spection for detection of longitudinal and transverse imperfections based on more severe standards
according to requirements of tables 19 and 20.

1.10.5 On customer’s request every pipe shall be subject to magnetic or eddy current inspec-

tion for detection of surface and through imperfections.

1.11 Macro- and microstructure
1.11.1 Macrostructure of pipe metal has to be free of cracks, lamination and flakes, foreign
metallic and nonmetallic slag inclusions visible without aid of magnifying instruments.
Macrostructure shall be checked in pipes with wall thickness of 15 mm and over.
Manufacturer assures compliance of pipe metal macrostructure with specified requirements
without checking, provided that 100% of pipes are subject to ultrasonic flaw detection.
1.11.2 Contamination of pipe metal with nonmetallic inclusions by average size number
shall not exceed the following values acc. to GOST 1778:
- for carbon and low-alloyed steel:
- sulfides — size No. 3,5;
- oxides and silicates — size No. 3,5;
- for high-alloyed steel:
- sulfides - size No. 3,0;

- oxides and silicates - size No. 3,5;

- for steel produced by electroslag remelting:
- sulfides - size No. 2,0;
- oxides and silicates - size No. 3,0.
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Manufacturer assures compliance of pipe metal contamination by nonmetallic inclusions
with specified requirements without testing.

1.11.3 In metal microstructure of pipes made of steel grades 20, 20-I1B, 15I'C, 15XM,
12XIM® (12CrlMoVa), 12X1M®-I1B, 15X1M1® and 12X2M®CP banding shall not exceed No.
3 according to scale No. 1 of Annex B to technical specification.

Manufacturer assures compliance with specified requirements to banding in metal micro-
structure of pipes made of steel 20, 20-I1B, 15I'C, 15XM, 12XIM® (12CrIMoVa), and 12X1M®-
[1B, 15XIMI1® u 12X2M®CP, except of pipes normalized heated by rolling.

1.11.4 In metal microstructure of pipes made of steel grades 20, 20-I1B and Widmanstatten
pattern shall not exceed size No. 3 according to scale No. 2 of Annex B to technical specification.

1.11.5 Metal microstructure of pipes made of steel grades 12XIM® (12CrlMoVa),
12XIM®-IIB (12CrlMoVa-PV), 15X1IM1®, 12X2M®CP shall not exceed size No. 5 according to
scale No 3 of Annex B to technical specification.

1.11.6 Grain size of pipe metal produced of steel grades 12X18H12T shall be within No. 3-
7 according to scale of GOST 5639.

Grain size diversity in the microscopic field is allowed to be within 3 to 7 numbers.

1.12 Technological properties

1.12.1 Pipes have to be subject to one or a few of in-process tests:

- up to 60 mm in diameter — bend test over mandrel or flare test;

- from 60 to 108 mm in diameter — flare test or flattening test;

- from 180 to 273mm in diameter - flattening test or strip bend-over test;

- from 273 mm in diameter with wall thickness up to 25 mm - strip bend-over test.

1.12.2 Pipes in diameter of up to 60 mm shall pass bend test over mandrel to an angle of 90°.

Pipes from 180 to 273mm in outside diameter of any wall thickness and from 273 mm and
over with wall thickness up to 25 mm shall be subject to a strip bend-over test over mandrel to an an-
gle of 90°.

1.12.3 Pipes up to 108 mm outside diameter with wall thickness not more than 9,0 mm shall

be subject to flare test.

Flare test is carried out with the help pf mandrel with cone angle of 30° up to outside diame-

ter expansion by value «X» in %, shown in table 16.
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Table 16 Expansion value

Steel grade X, expansion, % Steel grade X, expansion, %
20, 20-I1B 20 10X9MDB-111 15
15TC 20 12X11B2M® 15
15XM 15 08X16HIM2 20
12XIM®, 12X1MD- 15 12X18H12T 20

I1B(12Cr1MoVa),
I15XIM1D 15 10X13T'12bC2H/12 20
12X2M®CP 15

1.12.4 Pipes from 60 to 273 mm in outside diameter with wall thickness of not more than 15% of
outside diameter are to be subject to flattening test until distance H in mm is obtained between flattening sur-

faces calculated from the following equation:
(I+a)-S
H= ————,
a+S/D
where: S —nominal wall thickness, mm;
D —nominal outside diameter of pipe, mm;

a - coefficient of deformation, shown in table 17.

Table 17 Coefficients of deformation

Steel grade a, coefficient of de- Steel grade a, coefficient of defor-
formation mation
20, 20-11B 0,08 10X9OM®B-11I 0,05
151C 0,08 12X11B2M® 0,05
15XM 0,08 08X16HOM2 0,09
12X1IMO®, 12X1MO-11B 0,08 12X18H12T 0,09
(12Cr1MoVa),
I5XIMI1®D 0,08 10X13I'12bC2H2]12 0,08
12X2MOCP 0,08

1.13 Intergranular corrosion resistance
1.13.1 On customer’s request pipes of steel grades 08X16HOM2, 12X18HI12T and
10X13I'12bC2H2/12 shall be subject to intergranular corrosion resistance test.
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2 SAFETY REQUIREMENTS

2.1 Seamless steel pipes are explosion-proof, nontoxic, electric-safe, radiation-safe.

Special safety measures for transportation, storage and use are not required.

3 ACCEPTANCE RULES AND INSPECTION METHODS

3.1 In order to check quality of pipes a manufacturer carries out a quality inspection and
necessary tests, methods and extend whereof are specified in this technical specification.

Customer has a right to perform incoming inspection of pipe quality using acceptance rules
inspection and test methods, quality assessment standards specifies in this technical specification.

3.2 Pipes shall be accepted in lots. A lot shall consist of pipes of the same heat, same diame-
ter and wall thickness, same type and mode of heat treatment and accompanied by the same quality
document.

A lot shall not contain more than 200 pipes.

Hot-formed pipes normalized as heated by rolling shall be accepted as a whole delivery vol-
ume consisting of pipes of the same steel grade, same steel-making process, same heat, same di-
ameter and wall thickness and covered by the same quality document.

Pipes 114 mm and over in diameter shall be accepted by the piece.

3.3 If at least one of sampling tests shows unsatisfactory results a retest shall be carried out
with a double number of pipes from the same lot excluding those failed.

Satisfactory results of retests shall be applied to the whole lot.

In case of unsatisfactory retest results of at least one sample all pipes of the lot excluding
failed pipes shall be subject to that test or retreated.

Retreated pipes shall be presented for acceptance as a new lot.

For test types providing for 100% inspection, besides determination of grain size it is permit-
ted to conduct retests of pipes, which showed unsatisfactory results, using a double number of sam-

ples taken from both pipe ends. Results of grain size determination shall be final.
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It is permitted to carry out reheat treatment of pipes (not more than 3) rejected for mechani-
cal properties, grain size and intergranular corrosion resistance, with their subsequent presentation
as a new lot. Tempering is not regarded as reheat treatment.

3.4 Pipes and samples for inspection and tests shall be selected according to rates specified in
table 18.

3.5 When pipes are furnished in fixed length samples shall be cut from a virgin pipe before
cutting to lengths. Test results shall be applied to all lengths.

3.6 Measurement of length is carried out with the help of measuring tape as per GOST 7502.

3.7 Straightness check is carried out according to OST 14-3-123 by means of straightedge
according to GOST 8026 and a set of feelers according to TU 2-034-02241.97-011.

3.8 Pipe wall thickness is checked on pipe ends with thickness gauges and wall gauges as per
GOST 11358 or micrometers as per GOST 6507. At that manufacturer ensures compliance of wall
thickness along the full length of pipe.

Wall thickness in spots of imperfection grinding shall be determined as difference between
wall thickness measured at pipe end nearest to ground area and grinding depth measured from pipe
generating line or by means of thickness gauge.

It is permitted to measure pipe wall thickness with the help of ultrasonic thickness gauge ac-
cording to procedure agreed upon with NPO TsNIITMASH.

3.9 Outside diameter of pipe is checked up with micrometers as per GOST 6507, and plain
gauges as per GOST 24851 and GOST 24853.

3.10 Inside diameter of pipe is checked up at pipe ends with the help of plug-gages as per
GOST 24851 and 24853 and measurement instrumentation agreed upon with NPO TsNIITMASH.

3.11 Chemical composition of steel shall be accepted on the basis of document of round bil-
lets quality and transferred to document of pipe quality.

Sampling for chemical analysis shall be carried out according to GOST 7565.

Chemical analysis of pipe metal shall be conducted according to GOST 12344, GOST
12345, GOST 12346, GOST 12347, GOST 12348, GOST 12349, GOST 12350, GOST 12351,
GOST 12352, GOST 12353, GOST 12354, GOST 12355, GOST 12356, GOST 12357, GOST
12358, GOST 12359, GOST 12360, GOST 12361, GOST 12365, GOST 22536.0-22536.12, GOST
22536.14, GOST 27809.

It is permitted to determine chemical composition of metals by photoelectric method of

spectrum analysis according to GOST 18895.
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Types of pipe inspection and tests

Pipe sampling rate

Sampling rate per

pipe
Chemical composition analysis 3 pipes per heat 1
External surface inspection 100% of pipes -
Internal surface inspection 100% of pipes -
Ultrasonic flaw detection 100% of pipes -
Magnetic or eddy-current flaw detection 100% of pipes -
Outside diameter gauging 100% of pipes -
Inside diameter gauging 100% of pipes -
Wall thickness checkup 100% of pipes -
Length measurement 100% of pipes -
Straightness checkup 100% of pipes -
Steeloscopy 100% of pipes -
Metal macrostructure examination of pipes
in diameter of:
Upto 114 mm 2% of pipes per lot (delivery volume), 1
but not less than 2 pipes
from 114 mm 100% of pipes 1
Metal microstructure examination of pipes
in diameter of:
Up to 114 mm 2% of pipes per lot (delivery volume), 1
but not less than 2 pipes
from 114 mm 100% of pipes 1
up to 60 mm inclusive, made of steel 5% of pipes per lot, but not less than 2 | 1 from each end
12X1M®, 12X1M®-I1B and 12X2M®CP pipes
tempered in box furnaces
Control of metal contamination with non- 2 pipes per heat 3
metallic inclusions
Grain size control in metal of pipes made 100% of pipes 1
of steel 12X18H12T
Tensile test at room temperature for pipes in di-
ameter of:
Upto 114 mm 2% of pipes per lot (delivery volume), 1
but not less than 2 pipes
from 114 mm 100% of pipes 1
up to 60 mm inclusive, made of steel 5% of pipes per lot, but not less than 2 | 1 from each end
12X1M®, 12X1M®-I1B and 12X2M®CP pipes

tempered in box furnaces
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Table 18 (continued)
Types of pipe inspection and tests Pipe sampling rate Sampling rate per pipe
Tensile test at elevated temperatures 2% of pipes per lot (delivery vol- 1
ume), but not less than 2 pipes
Hardness test for piped in diameter of :
Up to 114 mm 2% of pipes per lot (delivery vol- 1
ume), but not less than 2 pipes
from 114 mm 100% of pipes 1
Metal impact bending test at room temper-
ature for pipes in diameter of :
Up to 114 mm
2% of pipes per lot (delivery vol- 2
from 114 mm ume), but not less than 2 pipes
from 114 mm of steel 20, 20-I1B, 100% 1
12XIM® and 12X1M®-I1B 20% of pipes per lot (delivery vol-
ume), but not less than 2 pipes 2
Impact bending test at reduced tempera- | 2% of pipes per lot (delivery vol-
tures ume), but not less than 2 pipes 2
Intergranular corrosion resistance test 2 pipes per lot 1
Flattening test for pipes in diameter of:
Up to 114 mm 2% of pipes per lot (delivery vol- 1
ume), but not less than 2 pipes
from 114 mm 100% of pipes 1
from 114 mm of steel 20, 20-11B, 2% of pipes per lot (delivery vol-
12XIM® and 12X1M®-I1B ume), but not less than 2 pipes 1
Flare test for pipes in diameter of 2% of pipes per lot (delivery vol-
up to 108 mm ume), but not less than 2 pipes 1
Bend-over for pipes in diameter of:
Up to 114 mm 2% of pipes per lot (delivery vol- 1
ume), but not less than 2 pipes
from 114 mm 100% of pipes 1
Hydrostatic pressure test 100% of pipes -
Yield strength check test at elevated tem- Pipes representative of process 12

perature and long-term strength test

types
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Method of chemical analysis according to referred specifications serve as an arbitration
method of chemical composition determination.

3.12 Low-alloyed and high-alloyed steel pipes are subject to sleeloscopy for presence of rel-
ative alloying elements.

3.13 Mechanical properties of pipe metal (tensile strength, yield strength, elongation and re-
duction of area) shall be determined by means of tensile test: at room temperature according to
GOST 10006, at elevated temperature according to GOST 19040.

Tests shall be performed either on longitudinal branch pipes, sections or tubular specimens,
or on transverse tubular specimens. Transverse specimens are used in all cases when pipe sizes
permit to cut out the above mentioned specimens.

It is permitted to test mechanical properties of pipe metal by non-destructive method accord-
ing to procedure developed by manufacturer and agreed upon with NPO TsNIITMASH and VTI.
Test according GOST 10006 serve as an arbitration method of control.

3.14 Hardness test of pipe metal shall be carried out according to GOST 9012 on specimens
intended for tensile test and impact bending test.

3.15 Impact strength shall be determined through impact bending test at room and reduced
temperatures according to GOST 9454 on specimens of Type 1 (KCU) or on specimens of Type 11
(KCV). Test is performed on longitudinal or transverse specimens. Transverse specimens are use
for pipes OD from 114 mm with wall thickness permitting to cut out transverse specimens. Speci-
mens are cut out from two diametrically opposite sections of pipe closer to external pipe surface.
Axis of notch of a specimen has to be perpendicular to external pipe surface.

3.16 Long-term strength test shall be performed according to OST 108.901.102 and GOST
10145 on longitudinal specimens.

3.17 External pipe surface is inspected without magnifying instruments.

Internal surface of pipes of 70 mm and over in diameter inspected by means of periscope
without magnification and that of smaller pipes without use of magnifying instruments.

For pipes less than 70 mm in inside diameter, which are not subject to periscopy, manufac-
turer ensures compliance of internal surface condition with requirements of this technical specifica-

tion, provided that 100% of pipes are subject to ultrasonic flaw detection.
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Beginning from 2003 internal surface of pipes in inside diameter of 40 mm and over have
been inspected by means of periscope without magnification and pipe in inside diameter of under
40 mm by means of periscope at the length of 0,5 m from each pipe end. In uninspected part of pipe
manufacturer ensures compliance of internal surface condition with requirements of this technical
specification, provided that 100% of pipes are subject to ultrasonic flaw detection.

Once in three years pipes less than 40 mm in inside diameter (one pipe from every process
type) are cut to assess quality of internal surface. Assessment is carried out by assessment commit-
tee consisting of representatives of the plant, UraINITI and NPO TsNIITMASH.

3.18 Class of imperfections on external and internal surfaces of pipes is determined accord-
ing to OST 14-82.

3.19 Hydraulic test of pipes is carried out according to GOST 3845 with holding of pipes at
pressure during not less than 10 seconds.

3.20 Ultrasonic flaw detection is carried out based on manufacturing instruction developed
according to requirements of GOST 17410, OST 108.885.01 and agreed upon with NPO TsNIIT-
MASH.

Pipe in inspected over the entire cross-section for detention of:

- longitudinal defects at propagation of ultrasonic vibrations in pipe wall on circumference
in two directions towards each other;

- lamination type defects at propagation of ultrasonic vibrations in pipe wall perpendicular-
ly to surface;

- transverse defects at propagation of ultrasonic vibrations in pipe wall along axis in two di-
rections towards each other.

3.21 Adjustment of equipment sensitivity according to rejection level shall be carried out
by factory reference standards (FRS) with artificial reflectors, which type and dimensions are giv-
en in table 19 for hot-formed, hot-extruded and hot-extruded reduced pipes and in table 20 for
cold-formed and warm-formed pipes.

Temporary use of factory reference standards with artificial notch 100 mm long for hot-
formed pipes and 50 mm long for cold-formed and warm-formed pipes is permitted for ultrasonic
flaw detection until 01.01.2003 r.
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Table 19 Types and dimensions of artificial reflectors for ultrasonic flaw detection of hot-
formed, hot-extruded and hot-extruded reduced pipes

Type and dimensions of artificial reflectors for the following type of defects

Pipes size Longitudinal defects Transverse defects Lamination type defects
D/S=5 Mandatory tests At customer’s request At customer’s request
D =25-55 mm Rectangular notch (drw.1 and | Rectangular notch (drw.7 and 8 | Flat-bottom hole (drw. 14 GOST 17410), area
S =2,5-8 mm 2 of GOST 17410) on internal | of GOST 17410) on internal (diameter) for S=8 mm - 10 mm? (3,6 mm).

(tables 2,6)
within mix of cold-
formed pipes

and external surfaces of FRS
depth h=(0,3+0,03) mm,
length 1 = (2542,5) mm,
width m< 1,5 mm

and external surfaces of FRS
depth h=(0,3+0,03) mm,
length 1= (25+2,5) mm,
widthm < 1,5 mm

Distance h to bottom of flat-bottom hole from
internal surface of pipe h = 0,5S mm. Diameter
and depth tolerance of flat-bottom hole + 10%
of their nominal values.

D/S>5
D> 55 mm
(tables 2, 3,4, 5, 6)

Mandatory tests
Rectangular notch (drw.1 and

2 of GOST 17410) on internal
and external surfaces of FRS
depth h=(10£1)%S<2 mm,
length 1 = (2542,5) mm,
width m < 1,5 mm,

At customer’s request
Rectangular notch (drw.7 and 8
of GOST 17410) on internal
and external surfaces of FRS
depth h=(10£1)%S<2 mm,
length 1 = (2542,5) mm,
widthm < 1,5 mm

Mandatory tests — for hot-extruded and hot-
extruded reduced pipes produced of continuous-
cast billets.

At customer’s request — for hot-formed pipes.
Flat-bottom hole (drw. 14 GOST 17410), area
(diameter) for S

from 8 to 22 mm incl. - 10 mm? (3,6 mm),
over 22 to 40 mm incl. -. 20 mm? (5,1 mm),
over 40 mm - 30 mm’ (6,2 mm).

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to12 mm incl. - h=0,5S mm;

over 12 mm - h =0,258S; 0,5S and 0,75S mm.
Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.

D/S<5
D>55mm
(tables 2, 3, 4,5)

Mandatory tests
Rectangular notch (drw.1 and

2 of GOST 17410) on internal
and external surfaces of FRS
depth h=(15£1,5)%S3 mm,
length 1 = (2542,5) mm,
width m< 1,5 mm

At customer’s request
Rectangular notch (drw.7 and 8
of GOST 17410) on internal
and external surfaces of FRS
depth h=(15£1,5)%S<3 mm,
length 1 = (2542,5) mm,

width m< 1,5 mm

Mandatory tests — for hot-extruded and hot-
extruded reduced pipes produced of continuous-
cast billets.

At customer’s request — for hot-formed pipes.
Flat-bottom hole (drw. 14 GOST 17410), area
(diameter) for S

from 8 to 22 mm incl. - 10 mm? (3,6 mm),
over 22 to 40 mm incl. - 20 mm? (5,1 mm,
over 40 mm - 30 mm? (6,2 mm).

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to 12 mm incl. - h=0,5S mm;

over 12 mm - h =0,258S; 0,5S and 0,75S mm.
Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.

D/S>5
D> 55 mm
(tables 2, 3,4, 5, 6)

Mandatory tests
Rectangular notch (drw.1 and 2

of GOST 17410) on internal
and external surfaces of FRS
depth 0,2<h=(5+0,5)%S<1,5 mm,
length 1 = (2542,5) mm,

width m < 1,5 mm

At customer’s request
Rectangular notch (drw.7 and 8
of GOST 17410) on internal

and external surfaces of FRS
depth 0,2<h=(5+0,5)%S<1,5 mm
length 1 = (2542,5) mm,

width m < 1,5 mm

Mandatory tests — for hot-extruded and hot-
extruded reduced pipes produced of continuous-
cast billets.

At customer’s request — for hot-formed pipes.
Flat-bottom hole (drw. 14 GOST 17410), area
(diameter) for S

Up to 22 mm incl. - 10 mm? (3,6 mm),

over 22 10 40 mm incl. -. 20 mm? (5,1 mm),
over 40 mm - 30 mm? (6,2 mm);

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to 12 mm incl. - h =0,5S mm;

over 12 mm - h = 0,25S; 0,5S and 0,75S mm.
Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.
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Table 20 Types and dimensions of artificial reflectors for ultrasonic flaw detection of cold-formed

and warm-formed pipes

Type and dimensions of artificial reflectors for the following type of defects

Pipes size Longitudinal defects Transverse defects Lamination type defects
D/S>5 Mandatory tests At customer’s request At customer’s request
D <108 mm, for Rectangular notch (drw.1 and | Rectangular notch (drw.7 and 8 | Flat-bottom hole (drw. 14 GOST 17410), area
all S 2 of GOST 17410) on internal | of GOST 17410) on internal (diameter) for S
(table 7) and external surfaces of FRS and external surfaces of FRS from 8 mm -10 mm? (3,6 mm).
depth h=(0,3+0,03) mm, depth h=(0,3+0,03) mm, Distance h to bottom of flat-bottom hole from
length 1 = (2542,5) mm, length 1= (2542,5) mm, internal surface of pipe for S
width m < 1,5 mm width m < 1,5 mm h =0,5S mm. Diameter and depth tolerance of
flat-bottom hole + 10% of their nominal values.
D/S>5 Mandatory tests At customer’s request
D <108 mm Rectangular notch (drw.1 and Rectangular notch (drw.7 and 8
(table 8 for steel 2 of GOST 17410) on internal | of GOST 17410) on internal
12X18H12T) and external surfaces of FRS and external surfaces of FRS
depth h=(0,2+0,02) mm, depth h=(0,2+0,02) mm, -
length 1 = (2542,5) mm, length 1 = (2542,5) mm,
width m < 1,5 mm width m < 1,5 mm
D/S<5 Mandatory tests At customer’s request At customer’s request
D <108 mm for Rectangular notch (drw.1 and Rectangular notch (drw.7 and 8 | Flat-bottom hole (drw. 14 GOST 17410), area
all S 2 of GOST 17410) on internal | of GOST 17410) on internal (diameter) for S

(tables 7,8)

and external surfaces of FRS
depth h=(0,6+0,06) mm,
length 1 = (2542,5) mm,
width m<1,5 mm

and external surfaces of FRS
depth h=(0,6+0,06) mm,
length 1 = (2542,5) mm,
width m<1,5 mm

from 8 mm - 10 mm? (3,6 mm)

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to 12 mm incl. - h=0,5S mm;

Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.

D/S<5
D <108 mm for
all S
(tables 7,8 except of
steel 12X18HI2T

Mandatory tests
Rectangular notch (drw.1 and

2 of GOST 17410) on internal
and external surfaces of FRS
depth h=(0,2+0,02) mm,
length 1 = (2542,5) mm,
width m<1,5 mm

At customer’s request
Rectangular notch (drw.7 and 8
of GOST 17410) on internal
and external surfaces of FRS
depth h=(0,2+0,02) mm,

length 1 = (2542,5) mm,

width m<1,5 mm

At customer’s request

Flat-bottom hole (drw. 14 GOST 17410), area
(diameter) for S

from 8 mm - 10 mm? (3,6 mm)

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to 12 mm incl. - h =0,5S mm;

Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.

D=114-273 mm
S =5-25 mm
(tables 2, 4) within
mix of hot-formed

Mandatory tests
Rectangular notch (drw.1 and

2 of GOST 17410) on internal
and external surfaces of FRS
depth h=(7£0,7)%S<1,5 mm,

At customer’s request
Rectangular notch (drw.7 and 8
of GOST 17410) on internal
and external surfaces of FRS
depth h=(7£0,7)%S<1,5 mm,

At customer’s request

Flat-bottom hole (drw. 14 GOST 17410), area
(diameter) for S

from 8 to 22 mm incl. - 10 mm? (3,6 mm),
over 22 mm - 20 mm?’ (5,1 mm).

ipes
P length 1 = (2542,5) mm, length 1 = (2542,5) mm, Distance h to bottom of flat-bottom hole from
width m < 1,5 mm width m < 1,5 mm internal surface of pipe for S
Up to 12 mm incl. - h =0,5S mm;
over 12 mm - h =0,25S; 0,5S and 0,75S mm
Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.
D=114-273 mm Mandatory tests At customer’s request At customer’s request
S =5-25 mm Rectangular notch (drw.1 and | Rectangular notch (drw.7 and 8 | Flat-bottom hole (drw. 14 GOST 17410), area

(tables 2, 4) within
mix of hot-formed

pipes

2 of GOST 17410) on internal
and external surfaces of FRS
depth 0,3 mm < h=(5+0,5)%S,
length 1 = (2542,5) mm,
width m < 1,5 mm

of GOST 17410) on internal
and external surfaces of FRS
depth 0,3 mm <h=(5%0,5)%S,
length 1 = (2542,5) mm,
width m < 1,5 mm

(diameter) for S

from 8 to 22 mm incl. - 10 mm? (3,6 mm),
over 22 mm - 20 mm? (5,1 mm).

Distance h to bottom of flat-bottom hole from
internal surface of pipe for S

Up to 12 mm incl. - h=0,5S mm;

over 12 mm - h =0,258S; 0,5S and0,75S mm
Diameter and depth tolerance of flat-bottom
hole + 10% of their nominal values.
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Upon agreement with a customer it is permitted to use triangular notch (version 2 according
to GOST 17410) if magnitude of a signal reflected from triangular notch does not differ from
magnitude of signal reflected from rectangular notch by more than 1,5 dB.

At detection of lamination-type defects it is permitted to use artificial defect of "circular rec-
tangular gap” type (drw. 13 GOST 17410) of the following dimensions: width 15 mm (£ 10%);
depth h=10,5 S for S up to 12 mm inclusive; h=0,25S; 0,5 S and 0,75 S for S from 12 mm.

3.22 Magnetic and eddy-current flaw detection shall be carried out according to manufac-
turing instruction agreed with NPO TsNIITMASH.

Adjustment of rejection sensitivity of equipment for detection of surface and through de-
fects shall be carried out by factory reference standards (FRS) with artificial reflectors of "circular
rectangular gap” type of dimensions shown in tables 21 and 22.

Every FRS with artificial defects of the of “through cylindrical hole” type shall have three
holes spaced by 120° over perimeter and along reference standard (along pipe axis) with neighbor-

ing holes spaced by at least 150 mm.

Table 21 Dimensions of artificial notch.

Pipe size and manufacturing method Dimensions of artificial notch,
mm
Hot-formed and hot-extruded pipes of all sizes depth h=(10+£1,0)%S<2
length 1=(2542,5)
widthm<1,5
Cold-formed and warm-formed pipes within the mix of hot- depth h=(7+0,7)% S;

formed (D= 114-273 mm and S= 5-25 mm) pipes length 1=(25+2,5)

widthm<1,5

Cold-formed and warm-formed, hot-formed and hot-extruded re- | depth h=(0,2+0,02)
duced pipes within the mix of cold-formed and warm-formed (D= length 1=(25+2,5)

25-57 mm and S= 2,5-8 mm) pipes with D/S ratio > 5
width m <1,5

Cold-formed and warm-formed, hot-formed and hot-extruded re- | depth h=(0,6+0,06)
duced pipes within the mix of cold-formed and warm-formed (D= length 1=(25+2,5)

25-57 mm and S = 2,5-8 mm) pipes with D/S ratio <5
widthm<1,5
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Table 22 Diameter of artificial notch

Pipe diameter Artificial notch diameter, d, mm
Up to 12 mm inclusive 1,0+0,1
Over 12 to 32 mm inclusive 1,4+0,1
Over 32 to 50 mm 1,810,1
From 50 to 127 mm inclusive 2,2+0,1
Over 127 mm 2,710,1

3.23 Macrostructure examination of pipe metal is carried out on circular transverse specimen
as per GOST 10243.

Other method of macrostructure examination is permitted.

Method of examination according to GOST 10243 serves as an arbitration method.

3.24 Contamination of pipe metal with nonmetallic inclusions shall be accepted based on a
document of round billet quality.

Control of pipe metal contamination with nonmetallic inclusions shall be carried out accord-
ing to GOST 1778 by method III, version III1 or [114 over the whole area of metallographic sec-
tions with longitudinal grain flow. It is assessed by average number calculated simple mean of
maximum estimates of six samples.

3.25. Examination of banding and Widmanstatten pattern in microstructure of pipe metal
shall be carried out by scales No. 1 and No. 2 of Annex B by method of comparison.

Examination is performed on specimens prepared according to GOST 5640 over the whole
area metallographic sections with longitudinal grain flow at magnification x 90-105.

3.26 Examination of pipe metal microstructure is performed by scale No. 3 of Annex B by
method of comparison.

Examination is performed on specimens prepared according to GOST 5640 over the whole
area metallographic sections with longitudinal grain flow at magnification x 90-105 and x 500.

It is permitted to examine microstructure by non-destructive method with conversion of in-
strument readings into microstructure scale numbers according to manufacturing instruction agreed
with NPO TsNIITMASH.

Examination by scale No. 3 of Annex B serves as arbitration method.

3.27 Control of pipe metal grain size shall be carried out as per GOST 5639 at magnification
x 90-105 on longitudinal specimen through the whole wall.

It is permitted to determine grain size by ultrasonic method according to instruction agreed
with NPO TsNIITMASH.

Method of control according to GOST 5639 serves as arbitration method.
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3.28 Bend-over (bending) test shall be performed according to GOST 3728 and GOST
14019.

Testing of pipes up to 60 mm in diameter inclusive is carried out on specimens in the form of
pipe section in diameter of over 108 mm, and larger pipes are tested with the use of specimens in
the form of longitudinal or transverse strip.

3.29 Flare test shall be performed according to GOST 8694.

3.30. Flattening test shall be performed according to GOST 8695.

In case of the smallest fissures and other flaws detected on flattened specimens as a result of
opening of acceptable external imperfections arising from manufacturing method, it is permitted to
do a retest using specimen taken from the same pipe following preliminary removal of external and
internal layer by depth of mot more than 0,2 mm for pipes up to 114 mm in diameter and not more
than 1 mm for pipes over 114 mm in diameter.

3.31 Intergranular corrosion resistance test shall be performed by AM or AMY method ac-
cording to GOST 6032 on external and internal surface of specimen after inducing heating.

AM method serves as an arbitration method.

4 MARKING, PACKING, DOCUMENTATION, TRANSPORTATION AND
STORAGE

4.1 General requirements to marking, packing, documentation, transportation and storage of
pipes shall comply with GOST 10692.

4.2 Every pipes 25 mm in diameter and over with wall thickness 3 mm and more shall have
legible marking at the distance of 200-300 mm from one of pipe ends containing the following in-
formation: manufacturer’s trade mark, technical control stamp, steel grade, lot number.

Every pipe 114 mm in diameter and over shall be additionally marked with pipe number.

When pipe ends cutting is performed at the customer’s premises it is permitted to transfer
marking to remaining part of pipe with corresponding documentation of transfer by Quality De-
partment of the customer.

4.3. Method of marking is at manufacturer’s option.

In case of impact stamping care should be to avoid unacceptable cold-hardening of marking

area and depth of stamp should not encroach on minimum permissible wall thickness.
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Method of marking has to ensure quality of execution and preservation of marking during ship-
ment and storage of pipes during 6 months, provided that requirements to transportation and storage
are followed.

4.4. Every pipe, except of pipes made of steel 12XI18HI2T, O08X16H9M2 and
10X13I'2bC2H2/12, shall have colour marking applied with indelible paint in one longitudinal band
at full pipe length for pipes 25 mm in diameter and over and in circular bands applied every 2 m at
pipe length for pipes less than 25 mm in diameter.

On agreement between manufacturer and customer it is permitted to apply colour marking in
circular bands on pipe ends only or furnish pipes without colour marking.

Depending on steel grade colour marking will be as follows:

20 - green;
20 (hot-extruded and hot-extruded reduced pipes - two green bands;
produced of continuous-cast billets)
20-I1B -light blue;
15I'C - brown;
15XM - yellow;
12X1M® (12CrlMoVa), - red;
12X1M® (12CrlMoVa),

(hot-extruded pipes produced of - two red bands;
continuous-cast billets)

12X1M®-IIB (12Crl1MoVa-PV), -orange;
15X1IM1D - white;
12X2MDCP - blue;
10XOMDB-111 - violet;
12X11B2M® - black.

4.5 Ends of every pipe 108 mm and under in diameter shall be tightly closed with special protec-

tive plugs (caps).

On customer’s request pipes can be furnished without plugs.

Pipes up to 89 mm in diameter shall be furnished packed in paper, cloths or crate.

4.6 On customer’s request pipes shall have temporary protective coating providing required anti-
rust protection of pipe surface. Method of corrosion-proofing and depreservation shall correspond to
GOST 9.014.

4.7 Pipes up to 159 mm in diameter inclusive shall be furnished in bundles securely tied in two or
three places along the bundle.

Pipes from 159 mm to 245 mm in diameter shall be supplied by the piece or in bundles, pipes in
diameter of 245 mm and over are supplied by the piece.

Weight of bundle shall not exceed 5 tons and at customer’s request 3 tons.
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4.8 Cold-formed and warm-warmed pipes of steel grades 08 X16HIM?2, 12X18HI12T and
10X13I'12BC2J12H2 shall be wrapped in paper and packed in boxes or crates in a way ensuring their
safety while in transportation. In that case pipe ends are not covered with plugs.

4.9 Every bundle and every box is provided with a tag securely attached thereto and indicating
the following:

- manufacturer’s trade mark;

- steel grade and steelmaking process (for steel process - Il and - [1B);
- pipe size, manufacturing precision, fixed length, mm;

- lot number, except of pipes normalized as heated by rolling;

- heat number;

- weight, kg;

- number of pipes, pieces;

- meterage for cold-formed and warm-formed pipes;

- P.O. number;

- technical specification number.

4.10 Every lot of pipes and every delivery volume shall be accompanied with pipe quality

documents confirming their quality and compliance with requirements of this technical specification.

Document of pipe quality ahs to contain the following:

-customer’s name;

- P.O. number;

- name and location of manufacturer;

- pipe manufacturing method;

- pipe size, manufacturing precision, fixed length, mm;

- steel grade and steelmaking process (for steel process - Il and - [1B);

- number of this technical specification;

- chemical composition including elements derived by calculation;

- number of this technical specification for round billets and name of billet producer;

- lot number, except of pipes normalized as heated by rolling;

- heat number;
- actual appearance and heat treatment mode or a note of pipe normalization as heated by rolling

with indication of finishing temperature;
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- pipe number for pipes 114 mm and over in diameter;

- results of all tests including complementary tests;

- data of pipe metal contamination with non-metallic inclusions;

- note of ultrasonic flaw detection process with indication of type and dimensions of artificial re-

flector;

- note of magnetic or eddy-current test process with indication of type and dimensions of artificial

reflector;

- notes of hydrostatic pressure, microstructure, yield strength at elevated temperatures and long-
term strength ensuring with indication of permit number;

- seal and signature of quality control section manager, date of quality document.

5 MANUFACTURER’S WARRANTY

5.1 Manufacturer warrants compliance of pipes with requirements of this technical specification

provided a customer meets all requirements to transportation and storage.
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Annex A (informative)
Outside diame- Theoretlcal welght of 1m of plpe, kg, at wall thickness, mm
ter, mm 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5 7,0 7,5 8,0 9,0 10,0 11,0 12,0

25 1,26 1,68 1,86 2,07 2,28 2,46 - - - - - - - - - -
28 1,57 1,85 2,11 2,37 2,61 2,84 - - - - - - - - - -
32 1,82 2,15 2,46 2,76 3,05 3,33 - - - - - - - - - -
36 2,07 2,44 2,81 3,16 3,50 - - - - - - - - - - -
38 2,19 2,59 2,98 3,35 3,72 4,07 441 4,74 - - - - - - - -
40 - 2,74 3,15 3,55 3,94 432 - - - - - - - - - -
42 244 2,89 3,32 3,75 4,16 4,56 4,95 5,33 - - - - - - - -
45 - - 3,58 4,04 4,49 4,93 5,36 5,77 - - - - - - - -
48 - - 3,84 4,34 4,82 5,30 5,76 6,21 - - - - - - - -
50 - - 4,10 4,54 5,05 5,55 6,04 6,51 - - - - - - - -
51 - - 4,19 4,64 5,16 5,67 6,17 6,66 - - - - - - - -
54 - - 4,36 4,93 5,49 6,04 6,57 7,10 - - - - - - - -
55 - - 4,45 5,03 5,60 6,17 6,71 7,25 - - - - - - - -
57 - - 4,72 5,35 5,96 6,56 7,14 7,71 8,27 8,81 9,35 9,87 10,87 11,82 12,71 13,56
60 - 4,99 5,65 6,30 6,94 7,56 8,17 8,76 9,35 9,92 1047 11,55 12,58 13,55 1447
76 - - 6,41 7,27 8,12 8,96 9,78 10,59 11,39 12,18 12,95 13,71 15,19 16,62 18,00 19,32
83 - - 6,95 7,98 8,92 9,84 10,75 11,65 12,54 1342 14,28 15,12 16,78 18,39 1994 | 2144
89 - - 747 8,58 9,60 10,60 11,59 12.56 13.53 1448 1541 16,34 18,15 1990 | 21.61 2326
102 - - - - 11,08 12,24 1340 14,54 15,66 16,78 17,88 1897 [ 21,10 [ 23,19 | 2522 2721
108 - - - - 11,76 13,00 14,23 1545 16,65 1784 | 19,02 | 20,18 | 2247 | 2471 | 26,89 | 29,03
114 - - - - - 14,40 15,76 17,11 1844 19,76 | 21,06 | 2235 | 2489 | 2737 | 29,79 | 32,16
121 - - - - - 15,32 16,78 18,22 19,64 | 21,06 | 2245 | 2384 [ 2556 | 2923 31,84 | 3439
133 - - - - - 16,92 18,53 | 20,13 | 21,71 2328 | 24,84 | 2638 | 2942 3241 3534 | 3820
140 - - - - - - - 2124 | 2292 | 2458 | 2623 | 27.87 | 31.09 3426 | 3738 | 4043
146 - - - - - - - 2220 | 2395 | 2570 | 2742 | 29,14 | 3252 35,85 39,13 4234
152 - - - - - - - 23,15 | 2499 | 26,81 28,62 | 3041 3396 | 3744 | 4088 | 4425
159 - - - - - - - 2426 | 26,19 | 28.11 30,01 31,90 | 3563 39,30 4292 46,48
168 - - - - - - - - 27,74 | 29,78 | 31,80 | 3380 | 37,77 | 41,69 45,54 49,34
194 - - - - - - - - - 3460 | 3697 | 3932 | 4398 | 4858 53,12 57,61
219 - - - - - - - - - - 4194 | 4462 | 4994 | 5521 6041 65,56
245 - - - - - - - - - - - - 56,14 | 62,10 67,99 73,83
273 - - - - - - - - - - - - 58,60 | 68,52 76,16 82,74
299 - - - - - - - - - - - - - 7641 83,74 91,01
325 - - - - - - - - - - - - - - - 92,63
351 - - - - - - - - - - - - - - - -
377 - - - - - - - - - - - - - - - -
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Table Al (continued)
QOutside diame- Theoretical weight of 1 m of pipe, kg, at wall thickness, mm
ter, mm 13,0 14,0 15,0 16,0 17,0 18,0 190 | 200 | 220 240 | 250 | 260 270 | 280 | 300 32,0
76 2059 | 21,82 | 2299 | 2410 | 2517 | 26,18 | 27,15 | 28,06 - - - - - - - -
83 2289 | 2429 | 2564 | 2693 | 28,18 | 2937 | 30,551 | 31,59 - - - - - - - -
89 2487 | 2642 | 2791 | 2936 | 30,76 | 32,00 | 3339 | 34,64 - - - - - - - -
102 29,14 | 31,02 | 3284 | 3462 | 3634 | 3801 | 39,68 | 4120 | 44,18 - - - - - - -
108 3,11 | 33,14 | 3512 | 3704 | 3892 | 40,74 | 42,51 | 4423 | 4752 | 50,59 | 52,05 | 5346 - - - -
114 3447 | 36,72 | 3892 | 41,06 | 43,14 | 4516 | 47,13 | 49,04 | 52,69 | 356,12 | 57,74 | 35931 - - - -
121 3688 | 3932 | 41,70 | 4408 | 4629 | 4850 | 5066 | 52,75 | 56,78 | 60,57 | 6238 | 64,13 - - - -
133 41,02 | 43,77 | 4647 | 4912 | 51,70 | 5423 | 56,70 | 59,12 | 63,77 | 6820 | 7033 | 72,40 - 76,38 | 80,12 | 83,64
140 4343 | 4637 | 4926 | 5208 | 5486 | 57,57 | 6023 | 62,83 | 6786 | 72,66 | 7497 | 7723 - 81,58 | 85,69 | 89,58
146 4550 | 4860 | 5164 | 5463 | 57,56 | 6048 | 6325 | 66,01 | 7136 | 7647 | 7895 | 81,36 - 86,03 | 9046 | 94,67
152 4757 | 50,83 | 54,08 | 57,18 | 6026 | 6330 | 6627 | 69,19 | 7485 | 8029 | 82,92 | 85,50 - 9048 | 9524 | 99,76
159 4998 | 5342 | 5681 | 60,14 | 6342 | 6664 | 6980 | 7290 | 7894 | 8474 | 87,56 | 9032 - 9568 | 100,80 | 105,70
168 5308 | 56,76 | 6039 | 6396 | 6748 | 7098 | 7433 | 77,67 | 84,19 | 9047 | 93,53 | 96,53 - 10236 | 10796 | 11333
194 6204 | 6641 | 70,73 | 7499 | 79,19 | 8334 | 8743 | 9146 | 9935 | 107,01 | 110,76 | 11445 - 121,66 | 12864 | 13539
219 7066 | 7569 | 8067 | 8539 | 9046 | 9527 | 100,02 | 104,71 | 113,93 | 122,92 | 127,33 | 131,68 - 14021 | 14852 | 156,60
245 7962 | 8534 | 91,01 | 9662 | 102,18 | 107,67 | 113,11 | 118,50 | 129,09 | 139,46 | 144,56 | 149,60 - 159,51 | 16920 | 178,65
273 89,27 | 9573 | 102,14 | 108,50 | 114,79 | 121,03 | 127,32 | 13334 | 14542 | 15728 | 16328 | 168,90 - 180,30 | 19146 | 202,40
299 9823 | 10538 | 11248 | 119,53 | 126,51 | 13344 | 14031 | 147,13 | 160,59 | 173,82 | 180,35 | 186,82 - 199,60 | 212,14 | 22446
325 107,19 | 115,03 | 122,82 | 130,88 | 13828 | 14585 | 15341 | 16091 | 175,75 | 19036 | 197,58 | 204,74 - 218,89 | 232,82 | 246,52
351 11744 | 126,07 | 134,63 | 143,14 | 151,59 | 159,98 | 16832 | 174,70 | 190,91 | 20690 | 214,81 | 222,61 - 238,19 | 25349 | 268,57
377 126,50 | 135,83 | 145,09 | 15430 | 16845 | 172,54 | 181,57 | 18848 | 206,08 | 223,44 | 232,13 | 240,58 - 25749 | 274,17 | 290,63
426 - 15422 | 164,80 | 175,82 | 185,78 | 196,19 | 206,53 | 21446 | 234,65 | 25462 | 264,52 | 27435 - 293,86 | 313,14 | 33220
465 - - - 192,06 | 203,56 | 21502 | 22641 | 235,14 | 25740 | 27943 | 29036 | 30124 | 312,10 | 322,81 | 344,15 | 36528
530 - - - - - - - - - - - - - 344,26 - -
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Table A1 (continued)
Outside diameter, Theoretical weight of 1 m of pipe, kg, at wall thickness, mm
mm 34,0 36,0 38,0 40,0 42,0 45,0 48,0 50,0 56,0 60 65 70 75 80 90
57 - - - - - - - - - - - - - - -
60 - - - - - - - - - - - - - - -
76 - - - - - - - - - - - - - - -
83 - - - - - - - - - - - - - - -
89 - - - - - - - - - - - - - - -
102 - - - - - - - - - - - - - - -
108 - - - - - - - - - - - - - - -
114 - - - - - - - - - - - - - - -
121 - - - - - - - - - - - - - - -
133 86,93 89,99 - - - - - - - - - - - - -
140 93,24 96,67 - - - - - - - - - - - - -
146 98,65 102,40 - - - - - - - - - - - - -
152 104,06 | 108,13 - - - - - - - - - - - - -
159 11037 | 314,81 - - - - - - - - - - - - -
168 11849 | 12340 | 128,08 | 13255 - - - - - - - - - - -
194 14191 | 14821 | 15428 | 160,12 | 165,73 | 173,72 - - - - - - - - -
219 16445 | 172,07 | 17946 | 186,63 | 193,56 | 203,54 | 213,01 | 219,03 - - - - - - -
245 187,88 | 196,88 | 205,65 | 21526 | 222,51 | 23456 | 246,09 | 253,50 - - - - - - -
273 213,12 | 223,60 | 233,86 | 243,89 | 253,69 | 26796 | 281,72 | 290,61 | 31591 | 331,60 - - - - -
299 236,55 | 24842 | 260,05 | 27146 | 289,64 | 29898 | 31480 | 325,07 | 354,51 | 372,99 - - - - -
325 25999 | 27323 | 286,24 | 299,03 | 311,58 | 32999 | 347,89 | 359,54 | 393,10 | 41434 - - - - -
351 28342 | 298,04 | 31243 | 326,60 | 340,53 | 361,01 | 38097 | 39599 | 431,70 | 455,70 - - - - -
377 306,86 | 322,85 | 388,62 | 354,17 | 369,18 | 392,08 | 414,06 | 42846 | 470,30 | 497,05 - 526,33 - - -
426 351,02 | 369,62 | 38798 | 406,12 | 424,04 | 45048 | 47641 | 49841 | 543,04 | 57499 - - - 67794 | 770,04
465 366,17 | 406,84 | 42727 | 44748 - - - - 560,96 - 636,79 - 716,39 - -
530 - - - 480,04 - - - - - - 740,27 - - - -

Note — Calculation of theoretical weight of pipe is produced from arithmetical mean values of diameter and wall thickness subject to unsymmetry of maximum variations.
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Table A2 Theoretical weight of 1 m of hot-formed high-alloy pipes with p = 7,90
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Theoretical weight of 1 m of pipe, kg, at wall thickness, mm

Outside diameter, mm
45 5,0 55 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5 10,0 11,0 12,0
76 8,22 9,07 9,90 10,73 11,54 12,33 13,11 13,88 14,64 15,38 16,11 16,83 18,22 19,56
&3 9,03 9,96 10,89 11,80 12,70 13,58 14,46 15,32 16,16 16,99 17,81 18,62 20,19 21,71
89 9,72 10,73 11,73 10,73 11,54 12,33 13,11 13,88 14,64 15,38 16,11 16,83 18,22 19,56
102 - 12,40 13,56 14,72 15,86 16,99 18,10 19,21 20,29 21,37 2243 2348 25,54 27,55
108 - 13,17 14,41 15,64 16,86 18,06 19,26 2043 21,60 2275 22,89 25,02 27,23 29,39
114 - 13,93 15,25 16,56 17,86 19,14 2041 21,66 2291 24,13 25,35 26,55 28,92 31,24
121 - 14,83 16,24 17,64 19,02 20,39 21,75 23,10 2443 25,75 27,05 28,35 30,89 33,39
133 - 16,36 17,93 19,48 21,02 22,54 24,05 25,55 27,03 28,51 29,97 31,42 34,27 37,07
140 - - - 20,55 22,18 23,80 25,40 26,99 28,56 30,12 31,67 33,21 36,24 39,22
146 - - - 22,48 2425 26,02 27,77 29,51 31,23 32,93 34,63 36,30 39,62 42,87
152 - - - 2344 25,30 27,15 28,98 30,79 32,60 34,38 36,16 37,92 41,39 4481
159 - - - 24,57 26,52 28,46 30,39 32,30 34,19 36,07 37,94 39,79 43,46 47,06
168 - - - - - 30,15 32,20 34,23 36,25 38,25 40,24 42,21 46,11 49,96
194 - - - - - - - - - 44,53 46,87 49,19 53,79 58,33
219 - - - - - - - - - - - 55,90 61,17 66,39
245 - - - - - - - - - - - - 68,85 74,76
273 - - - - - - - - - - - - 77,12 83,78
325 - - - - - - - - - - - - - 100,53
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Table A2 (continued)
Outside diameter, mm Theoretical weight of 1 m of pipe, kg, at wall thickness, mm
14,0 15,0 16,0 17,0 18,0 19,0 20,0 22,0 24,0 25,0 26,0 28,0 30,0 32,0

76 - - - - - - - - - - - - - -

&3 24,6 25,96 - - - - - - - - - - - -

89 26,75 28,26 - - - - - - - - - - - -
102 3141 33,26 35,05 36,80 38,49 40,13 40,72 - - - - - - -
108 33,56 35,56 37,51 3941 41,26 43,05 44,79 - - - - - - -
114 35,71 37,89 39,97 42,02 44,02 45,97 47,86 51,49 - - - - - -
121 39,21 40,55 42,83 45,06 47,24 49,37 51,44 5543 59,21 61,03 62,78 - - -
133 42,51 45,16 47,75 50,29 52,77 55,21 57,59 62,19 66,59 68,70 70,77 74,74 78,51 82,06
140 45,02 47,84 50,62 53,33 56,00 58,61 61,17 66,13 70,88 73,18 7543 79,76 73,88 87,80
146 49,21 52,29 55,32 58,28 61,19 64,04 66,84 72,25 77,44 79,94 82,39 87,11 91,60 95,86
152 51,47 54,71 57,89 61,02 64,09 67,10 70,06 75,80 81,30 83,97 86,58 91,62 96,43 101,01
159 54,10 57,53 60,90 64,22 52,77 55,21 73,82 79,93 85,81 88,66 91,46 96,88 102,07 | 107,03
168 5748 61,15 64,77 68,32 71,82 75,26 78,65 85,24 91,61 94,70 97,74 103,64 | 10932 | 114,76
194 67,25 71,62 75,93 80,19 84,39 88,52 92,61 100,60 | 10836 | 112,15 | 115,89 | 123,19 | 130,25 | 137,09
219 76,64 81,69 86,67 91,60 96,46 101,28 | 106,03 | 11536 | 12446 | 12893 | 13334 | 141,98 | 150,39 | 158,56
245 86,41 92,15 97.84 10346 | 109,03 | 114,54 | 11999 | 130,72 | 141,21 | 146,38 | 15148 | 161,52 | 171,32 | 180,90
273 96,94 10343 | 109,86 | 116,26 | 122,56 | 128,82 | 132,02 | 14725 | 15925 | 165,17 - - - -
325 11648 | 12436 | 13220 | 13997 | 147,68 | 15534 | 16294 | 17796 | 192,75 | 200,06 - - - -

Note — Calculation of theoretical weight of pipe is produced from arithmetical mean values of diameter and wall thickness subject to unsymmetry of maximum variations.
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Table A3 Theoretical weight of 1 m of cold- and warm-formed carbon, low-alloy and martensitic chromium steel pipes with p =7,85

TU 14-3P-55-2001

Annex A (informative)

Theoretical weight of 1 m of pipe, kg, at wall thickness, mm

Outside diameter, mm
2,0 2,5 3,0 35 4.0 4.5 5,0 55 6,0 6,5 7,0 75 8,0 9,0 10,0 | 11,0 | 120 13,0

10 0,395 | 0,462 - - - - - - - - - - - - - - - -
12 0,493 [ 0,586 | 0,666 - - - - - - - - - - - - - -
16 0,691 | 0,832 | 0,962 | 1,08 1,18 - - - - - - - - - - - - -
20 0,888 | 1,08 1,26 1,42 1,58 1,72 | 1,85 - - - - - - - - - - -
22 0986 | 1,20 141 1,60 1,77 194 | 2,10 - - - - - - - - - - -
25 1,13 1,39 1,63 1,86 | 2,07 | 228 | 247 | 2,64 | 281 - - - - - - - - -
28 1,28 1,57 1,85 | 2,11 237 | 261 | 2,84 | 305 | 326 | 345 | 3,63 | 3,79 | 394 - - - - -
30 1,38 1,70 | 200 | 229 | 25 | 283 | 3,03 | 332 | 355 | 3,77 | 397 | 416 | 434 _ -

32 1,48 1,76 | 2,15 | 246 | 276 | 3,05 | 333 | 359 | 385 | 409 | 432 | 453 | 4,74 - - - -
36 1,68 | 2,07 | 244 | 281 316 | 350 | 3,82 | 414 | 444 | 473 | 501 527 | 5,52 - - - - -
38 1,78 | 2,19 | 259 | 298 | 335 | 3,72 | 407 | 441 474 | 505 | 535 | 564 | 592 | 644 - - - -
40 - 2,31 2,74 | 3,15 | 355 | 394 | 432 | 468 | 503 | 537 | 570 | 6,01 | 631 6,88 | 740 | 7,87 - -
42 - 244 | 289 | 332 | 3,75 | 416 | 456 | 495 | 533 | 569 | 6,04 | 638 | 6,71 732 | 7,89 | 841 - -
45 - 2,62 | 3,11 358 | 404 | 449 | 493 | 536 | 577 | 6,17 | 656 | 694 | 730 | 7,99 | 863 | 9,22 - -
48 - 2,81 333 | 384 | 434 | 483 | 530 | 576 | 621 6,65 | 708 | 749 | 789 | 8,66 | 9,37 | 10,00 - -
50 - 293 | 348 | 4,01 454 | 505 | 555 | 6,04 | 6,51 697 | 742 | 786 | 829 | 9,10 | 9,86 | 10,59 - -
51 - 299 | 355 | 4,10 | 464 | 516 | 567 | 6,17 | 6,66 | 7,13 | 760 | 805 | 848 | 932 | 10,11 | 10,85 | 11,54 -
54 - 318 | 3,77 | 436 | 493 | 549 | 6,04 | 658 | 7,10 | 7,61 8,11 860 | 908 | 999 | 1085 | 11,67 | 12,43 -
55 - 324 | 385 | 444 | 503 | 560 | 6,16 | 6,71 725 | 7,77 | 828 | 878 | 927 | 10,21 | 11,10 | 11,93 | 12,72 -
57 - 336 | 400 | 462 | 523 | 583 | 641 6,99 | 755 810 | 863 | 9,16 | 9,67 | 10,65 | 11,59 | 1248 | 13,32 -
60 - - 422 | 488 | 552 | 6,16 | 6,78 | 739 | 799 | 858 | 9,15 | 9,71 | 1026 | 11,32 | 12,33 | 13,29 | 14,21 -
63 - - 444 | 5,13 | 5,81 649 | 7,14 | 7,77 | 841 9,04 | 9,57 | 10,23 | 10,81 | 11,96 | 13,05 | 14,07 | 15,09 -
70 - - 496 | 574 | 6,51 727 | 8,01 875 | 947 | 10,18 | 10,88 | 11,56 | 12,23 | 13,54 | 14,80 | 16,01 | 17,16 | 1827
76 - - - - 7,10 | 793 | 875 | 956 | 1036 | 11,14 | 11,91 | 12,67 | 1342 | 14,87 | 1628 | 17,63 | 18,94 | 20,20
83 - - - - 7,79 | 871 | 9,62 | 10,51 | 11,39 | 1226 | 13,12 | 1396 | 14,80 | 16,42 | 18,00 | 19,53 | 21,01 | 2244
89 - - - - 838 | 938 | 10,36 | 11,33 | 12,28 | 13,22 | 14,16 | 1507 | 1598 | 17,76 | 1948 | 21,16 | 22,79 | 24,36
102 - - - - - 10,82 | 11,96 | 12,09 | 14,21 | 1531 | 1640 | 1748 | 18,55 | 20,64 | 22,69 | 24,69 | 26,63 | 28,53
108 - - - - - 11,49 | 12,770 | 13,90 | 15,09 | 16,27 | 1744 | 18,59 | 19,73 | 21,97 | 24,17 | 26,31 | 2841 | 30,45

Note — Calculation of theoretical weight of pipe is produced from arithmetical mean values of diameter and wall thickness subject to unsymmetry of maximum variations.
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Table A4 Theoretical weight of 1 m of cold- and warm-formed high-alloy steel grades with p =7,90

Outside diameter, Theoretical weight of 1 m of pipe, kg, at wall thickness, mm
mm 2,0 2,5 3,0 35 4.0 4.5 5,0 55 6,0 6,5 7,0 8,0 9,0 10,0 11,0 12,0
10 0,40 047 - - - - - - - - - - - - - -
12 0,50 0,59 0,67 - - - - - - - - - - - - -
16 0,70 0,84 0,97 - - - - - - - - - - - - -
20 - 1,09 1,27 1,44 1,60 - - - - - - - - - - -
22 - 1,22 1,42 1,62 1,80 - - - - - - - - - - -
25 - 1,40 1,65 1,88 2,10 2,30 2,50 - - - - - - - - -
28 - 1,59 1,87 2,14 2,40 2,64 2,87 - - - - - - - - -
30 - - 2,02 2,32 2,60 2,87 3,12 3,36 - - - - - - - -
32 - - 2,17 2,49 2,80 3,09 337 3,64 390 4,14 437 4,79 - - - -
36 - - 447 2,84 3,20 3,54 3,87 4,19 4,49 4,79 5,07 5,59 - - - .
38 - - 2,62 3,02 3,40 3,76 4,12 446 4,79 5,11 542 5,99 - - - -
40 - - - 3,19 3,60 399 437 4,74 5,09 5,44 5,77 6,39 - - - -
42 - - - 3,36 3,80 421 4,62 5,01 5,39 5,76 6,12 6,79 - - - -
45 - - 3,15 3,63 4,10 4,55 4,99 - - - - - - - - -
48 - - 337 3,89 439 4,89 5,37 - - - - - - - - -
50 - - 3,52 4,06 4,59 5,11 5,62 - - - - - - - - -
53 - - 3,74 433 4,89 5,45 5,99 - - - - - - - - -
56 - - 397 4,59 5,19 5,79 6,37 - - - - - - - - -
57 - - 4,04 4,68 5,29 5,90 6,49 - - - - - - - - -
60 - - 4,27 4,94 5,59 6,24 6,87 - - - - - - - - -
76 - - - - 7,10 793 8,75 9,56 10,35 11,14 11,91 1341 - - - -
89 - - - - 8,38 9,38 10,35 11,32 12,28 13,22 14,15 15,98 - - - -
Note — Calculation of theoretical weight of pipe is produced from arithmetical mean values of diameter and wall thickness subject to unsymmetry of maximum variations.
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ANNEX B (manda-
tory)

Scale No. 1 Ferrite-pearlite structure banding for steels with increased carbon content
up to 0,25%.
IIxanaa Ne 2 Widmanstatten pattern (acicularity of ferrite) for steel with carbon con-

tent up to 0,10%.
IIxanaa Ne 3 Metal microstructures of pipes produced of steel grades 12X1M®,

12XII@-11B, 15X1IM1D, 12X2MPCP.

1 Metal microstructures of pipes produced of steel 12X1M®, 12X1M®P-I1B

Acceptable microstructures:
No.1 —mmicrostructure contains from 100 to 30% of tempered bainite and pearlite plus ferrite;
No.3 - mmicrostructure contains from 30 to 20% of tempered bainite and pearlite plus ferrite;
Nos. 4-5 - mmicrostructure contains from 20 to 15% of tempered bainite and pearlite plus ferrite.

Rejection microstructures:

No. 6 - microstructure contains from 15 to 5% of tempered bainite and pearlite plus ferrite;
No. 7—microstructure contains from 5 to 0% of tempered bainite and pearlite plus ferrite;
Nos. 8-9 - microstructure of overheating at tempering above Ac;.

2 Metal microstructures of pipes produced of steel SX1M1® Accepta-
ble microstructures:

No. 1 - microstructure contains not less than 100% of tempered bainite;
No. 2 - microstructure contains not less than 80% of tempered bainite;
No. 3 - microstructure contains not less than 60% of tempered bainite;
No. 4 - microstructure contains not less than 40% of tempered bainite;
No. 5 - microstructure contains not less than 20% of tempered bainite.

Rejection microstructures:

No. 6 - ferrite-pearlite microstructure;
Nos. 7-9 - microstructure of overheating at tempering above Ac;;
No.10 - microstructure contains 100% of tempered martensite with bainite.

3 Metal microstructures of pipes produced of steel 12X2M®CP

Acceptable microstructures:
No. 1 - microstructure contains from 100 to 90% of tempered bainite plus ferrite;
No. 2 - microstructure contains from 90 to 70% of tempered bainite plus ferrite;
No. 3 - microstructure contains from 70 to 50% of tempered bainite plus ferrite;
No. 4 - microstructure contains from 50 to 30% of tempered bainite plus ferrite;
No. 5 - microstructure contains from 30 to 15% of tempered bainite plus ferrite.

Rejection microstructures:

No. 6 - microstructure contains from 15 1o 5% of tempered bainite plus ferrite;
No. 7 - microstructure contains from 5 10 0% of tempered bainite plus ferrite;
No. 8 - microstructure of overheating at tempering above Ac;.
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(mandatory)
Scale No. 1

Ferrite-pearlite structure banding for steel with carbon content up to 0,25% x 100
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Annex B
(mandatory)
Scale No.1
(continued)

Ferrite-pearlite structure banding for steel with carbon content up to 0,25% x 100
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Scale No.1

(continued)

Ferrite-pearlite structure banding for steel with carbon content up to 0,25% x 100

Grain Size No. 4
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Scale No. 2

con-

Widmanstatten pattern (ferrite acicularity) for steel with carbon

x 100

tent up to 0,15%

Grain Size No. 0

Grain Size No. 1
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Annex B
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Scale No.2

(continued)

con-

Widmanstatten pattern (ferrite acicularity) for steel with carbon

x 100

15%

9

tent up to 0

Grain Size No. 2

Grain Size No. 3
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Scale No.2

(continued)

con-

Widmanstatten pattern (ferrite acicularity) for steel with carbon

x 100

tent up to 0,15%

Grain Size No. 4
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Scale No.2

(continued)

con-

Widmanstatten pattern (ferrite acicularity) for steel with carbon

30% x 100

tent 0,16 — 0

Grain Size No. 1
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Scale No.2
(continued)

con-

Widmanstatten pattern (ferrite acicularity) for steel with carbon

x 100

tent 0,16 — 0,30%

Gfain Size‘No. 2

Grain Size No. 3

60



TU 14-3P-55-2001

Annex B
(mandatory)

Scale No.2

(continued)

Widmanstatten pattern (ferrite acicularity) for steel with carbon

x 100

content 0,16 — 0,30%

Grain Size No. 4
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SCALE No. 3

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2M®DCP

Acceptable pipe metal structures of steel grades 12X1M® and 12X1M®-11B

Grain Size No. 1
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SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-11B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grades 12X1M® and 12X1M®-IIB

Grain Size No. 3
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Annex B
(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grades 12X1M® and 12X1M®-I1B

Grain Size No. 5
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(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-11B, 15X1M1®, 12X2MPCP
Rejected pipe metal structures of steel grades 12X1M® and 12X1M®-I1B
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(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPCP

Rejected pipe metal structures of steel grades 12X1M® and 12X1M®-I1B

Grain Size No. 8
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(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®@-I1B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grade 15X1M1®

Grain Size No. 1
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(mandatory)

SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-11B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grade 15X1M1®
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Annex B
(mandatory)

SCALE No. 3
(continued)
Pipe metal microstructure of steel grades 12X1M®, 12X1M®-11B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grade 15X1M1®

Grain Size No. 5
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@, 12X2MPCP

TU 14-3P-55-2001

(continued)

SCALE No. 3

tructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1
Grain Size No. 6

Acceptable pipe metal structures of steel grade 15X1M1®
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Annex B

(mandatory)

SCALE No. 3

(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-[1B, 15X1IM1®, 12X2MPCP

Acceptable pipe metal structures of steel grade 15X1M1®

Grain Size No. 8
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Grain Size No. 9
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(mandatory)
SCALE No. 3

(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-11B, 15X1M1®,
12X2M®CP

Rejected pipe metal structures of steel grade 15X1MI®

Grain Size No. 10

i J#ﬂ‘:"'( ‘?Fﬁzﬁi"‘f&w WS A W 2
i R A S e St A R g (]
R G
Y

¥

; T
el
ol aoanhal el

e SRy
S A

-2
» -
M
L] hd
% ) wohd, f&i
ol L VN . i) T
’ i ‘Z -':—Ln!f’m.'&.\"- A e z'} 1
e R g T+
5 ‘,\-,\ W}%\jﬁ y?;

LSO T -
Esgre s ot i

5

». - . AR '
Pamad K} + ..'__‘ . it T .I-‘ o ':. :I".l s 4
: :‘5 : A \[éf) ; §: o

x 100 Lo , x 600

72



TU 14-3P-55-2001
Annex B
(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPDCP

Acceptable pipe metal structures of steel grade 12X2M®CP
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SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MDCP

Acceptable pipe metal structures of steel grade 12X2M®CP

GRANE SIZE No. 2
CHEMICAL ETCHING
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(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPDCP

Acceptable pipe metal structures of steel grade 12X2M®CP

GRANE SIZE No. 3
CHEMICAL ETCHING

o

Y A R SN Ay 2 o - R LAY BRI AT
T Tk S EIBAP L
1 {PERERC T\
__:,_.‘I‘_ TR AT . .

WG QP X s

. XS .

- i

L fe——s
IR
LY

{‘%h PINT R

: " e T '?'

5 PR Oy R AT TR Y
S O R gt Al AT,
‘Jb’ NG TE o AR et ] '{-t"j .

x 100 S

ELECTROLYTIC ETCHING

L

T
: "}-‘j’ e

SEL
i

75



Annex B
(mandatory)
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SCALE No. 3
(continued)
GRANE SIZE No. 4
CHEMICAL ETCHING

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPCP
Acceptable pipe metal structures of steel grade 12X2M®CP
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Annex B
(mandatory)

SCALE No. 3

(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPDCP

Acceptable pipe metal structures of steel grade 12X2M®CP
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Annex B
(mandatory)

SCALE No. 3

(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPCP

Acceptable pipe metal structures of steel grade 12X2M®CP
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Annex B
(mandatory)
SCALE No. 3
(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPDCP

Acceptable pipe metal structures of steel grade 12X2M®CP

GRANE SIZE No. 7
CHEMICAL ETCHING
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Annex B
(mandatory)

SCALE No. 3

(continued)

Pipe metal microstructure of steel grades 12X1M®, 12X1M®-I1B, 15X1M1®, 12X2MPDCP

Acceptable pipe metal structures of steel grade 12X2M®CP
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ANNEX C

Reference Documents

Ref. Section,
Designation of reference document sub-section
number
1 2

GOST 9.014-78 Temporary anticorrosive protection of product. General require- 4.6

ments.

GOST 1778-70 Steel. Metallographic methods of nonmetallic inclusions determina- 1.11;3.24

tion.

GOST 3728-78 Pipes. Bend-over test method. 3.28

GOST 3845-75 Metal pipes. Hydrostatic pressure test method. 3.19

GOST 5632-72 High-alloy steels and corrosion-resistant, heat-resistant and refractory 1.7

alloys. Grades.

GOST 5639-82 Steels and alloys. Methods of grain size determination and assess- 1.11; 3.27

ment.

GOST 5640-68 Steel. Metallographic estimation method of sheet and strip micro- 3.25;3.26

structure.

GOST 6032-89 Corrosion-resistant steels and alloys. Intergranular resistance test 3.31

methods.

GOST 6507-90 Micrometers. Technical specifications. 3.8;3.9
GOST 7502-98 Metal measuring tapes. Technical specifications. 3.6
GOST 7565-81 Cast iron, steel and alloys. Sampling method for chemical analysis. 3.11
GOST 8026-92 Straight edges. Technical specifications. 3.7
GOST 8694-75 Pipes. Flare test methods. 3.29
GOST 8695-75 Pipes. Flattening test methods. 3.30
GOST 9012-59 Metals. Brinell hardness test methods. 3.14
GOST 9454-78 Metals. Impact bend test methods at elevated, room and reduced 3.15
temperatures.

GOST 10006-80 Metal pipes. Tensile test method. 3.13
GOST 10145-81 Metals. Long-term strength test methods. 3.16
GOST 10243-75 Steel. Macrostructure examination and assessment test methods. 3.23
GOST 10692-80 Steel and cast-iron pipes and fittings. Acceptance, marking, pack- 4.1

ing, transportation and storage.

GOST 11358-89 Indicator thickness gauges and wall gauges with scale-division 3.8

values 0,01 and 0,1 mm. Technical specifications.

GOST 12344-88 Alloyed and high-alloyed steels. Carbon test methods. 3.11
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1 2
GOST 12345- Alloyed and high-alloyed steels. Sulfur test methods. 3.11
GOST 12346-78 Alloyed and high-alloyed steels. Silicon test methods. 3.11
GOST 12347-77 Alloyed and high-alloyed steels. Phosphorus test methods. 3.11
GOST 12348-78 Alloyed and high-alloyed steels. Manganese test methods. 3.11
GOST 12349-83 Alloyed and high-alloyed steels. Tungsten test methods. 3.11
GOST 12350-78 Alloyed and high-alloyed steels. Chromium test methods. 3.11
GOST 12351-81 Alloyed and high-alloyed steels. Vanadium test methods. 3.11
GOST 12352-81 Alloyed and high-alloyed steels. Nickel test methods. 3.11
GOST 12354-81 Alloyed and high-alloyed steels. Molybdenum test methods. 3.11
GOST 12355-78 Alloyed and high-alloyed steels. Copper test methods. 3.11
GOST 12356-81 Alloyed and high-alloyed steels. Titanium test methods. 3.11
GOST 12357-84 Alloyed and high-alloyed steels. Aluminium test methods. 3.11
GOST 12360-82 Alloyed and high-alloyed steels. Boron test methods. 3.11
GOST 12361-81 Alloyed and high-alloyed steels. Niobium test methods. 3.11
GOST 12365-84 Alloyed and high-alloyed steels. Zirconium test methods. 3.11
GOST 14019-80 Metals. Bend test methods. 3.28
GOST 17410-78 Non-destructive testing. Seamless, tubular metal pipes. Ultrasonic 3.20; 3.21
flaw detection methods.
GOST 18895-81 Steel. Method of photoelectric spectrum analysis. 3.11
GOST 19040-81 Metal pipes. Tensile test method at elevated temperatures.
GOST 22536.0-87 Carbon steel and unalloyed cast-iron. General requirements to 3.11
methods of analysis.
GOST 22536.1-88 Carbon steel and unalloyed cast-iron. Total carbon and graphite 3.11

test methods.
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1 2

GOST 22536.2-87 Carbon steel and unalloyed cast-iron. Sulfur test methods. 3.11
GOST 22536.3-88 Carbon steel and unalloyed cast-iron. Phosphorus test methods. 3.11
GOST 22536.4-88 Carbon steel and unalloyed cast-iron. Silicon test methods. 3.11
GOST 22536.5-87 Carbon steel and unalloyed cast-iron. Manganese test methods. 3.11
GOST 22536.7-88 Carbon steel and unalloyed cast-iron. Chromium test methods. 3.11
GOST 22536.8-87 Carbon steel and unalloyed cast-iron. Copper test methods. 3.11
GOST 22536.9-88 Carbon steel and unalloyed cast-iron. Nickel test methods. 3.11
GOST 22536.10-88 Carbon steel and unalloyed cast-iron. Aluminium test methods. 3.11
GOST 22536.11-87 Carbon steel and unalloyed cast-iron. Titanium test methods. 3.11
GOST 22536.12-88 Carbon steel and unalloyed cast-iron. Vanadium test methods. 3.11
GOST 24851-81 Plain gauges for cylindrical openings and shafts. Types. 3.9;3.10
GOST 24853-81 Plain gauges for sizes up to 500 mm. Tolerances. 3.9;3.10
GOST 27809-95 Cast-iron and steel. Spectrographic analysis methods. 3.11
OST 108.885.01-96 Tubes for power equipment. Ultrasonic inspection methods. 3.20
OST 108.901.102-78 Long-term strength check. Boilers, turbines and piping. High- 3.16
temperature resistance test.

OST 14-82-82 Sectoral ferrous metallurgy product quality management system and 3.18
departmental product quality control. Seamless rolled steel pipes. Surface defects.

Terms and definitions.

OST 14-3-123-83 Product-quality index system. Steel, cast-iron pressure pipes and 3.7
alloy pipes.

TU 14-1-1045-74 Round billets of high-alloyed thermostable corrosion-resistant steel 1.4
grade 08X16HOM2

TU 14-1-1529-93 Rolled and forged round billets for boiler tubes. 1.4
TU 14-1-1787-76 High-quality rolled and forged round billets for boiler tubes. 1.4
TU 14-1-2560-78 Forged round billets for boiler tubes. 1.4
TU 14-1-4607-89 Round billets of corrosion-resistant steel grade 10X9M®b-1II (A1 1.4

82-111) over 180 mm in diameter
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1 2
TU 14-1-4616-89 Round billets of corrosion-resistant steel grade 10X9M®Db-II (A1 1.4
82-111) 80-180 mm in diameter
TU 14-1-5185-93 Round billets of steel 20-I1B melted from direct reduction iron, for 1.4
boiler tubes.
TU 14-1-5271-94 Round billets of steel grade 12X1M®-I1B, melted from direct re- 1.4
duction iron, for boiler tubes.
TU 14-1-5319-96 Continuous-cast billets for boiler tubes. 1.4
TU 14-131-871-92 Round billets of corrosion-resistant steel grade 1.4
10X13I'12bC2H2/12 (A159) u 10X131'12BC2H212-111 (A1 59-110).
TU 14-134-319-93 Round billets of corrosion-resistant steel grade 10X9M®Db-111 1.4
(AW 82-110).
TU 2-034-02241.97-011.97 Feelers. Models 82003, 82103, 82203, 83203 3.7
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Explanatory Note

To technical Specification TU 14-3P-55-2001
«Seamless steel pipes for steam generators and pipe-lines»

1. Presently seamless steel pipes for steam generators and pipelines are produced by domes-
tic pipe plants according to numerous technical specifications, based on conditions of centralized
pipes supply subject to restricted technical potentialities of pipe mills of the former USSR. Stand-
ard-technical base currently in use on territory of RF for that kind of have been developed more
than 20 years ago and reflects both level of technical state of processes and product quality meeting
demand of consumers of that time. Besides, technical specifications currently in force do not reflect
the latest achievements of scientific-and-technological advance and legislative instruments of RF
as to generating of up-to-date requirements to guaranteed reliability control and safety.

2. This technical specification is drawn up for the purpose of introduction of enhanced re-
quirements to pipe surface quality, metal continuity, ultrasonic non-destructive inspection of pipes,
diversification of steel grades with enhanced service parameters of reliability and service life.
Long-term experience of pipe production and their operation in different enterprises is summarized.
Results of theoretical and experimental studies carried out over the last years by various scientific
organizations of the country are taken into account. A system of characteristics of this Technical
specification exceeds quality and reliability of pipes produced according to existing TU 14-3-460,
TU 14-3-796, TU 14-3-917, etc.

3. TU «Seamless steel pipes for steam generators and pipe-lines» are agreed with manufac-
turers and users of this product.

4. Sources of information:

TU 14-3-460-75 «Seamless steel pipes for steam generators and pipe-lines»,

TU 14- 3-796-79 «Seamless cold-formed corrosion-resistant steel pipes for steam generators and
pipe-linesy;

TU 14-3-917-80 «Cold-formed corrosion-resistant pipes of steel grades 12X131M2AC2M2 CIU

5CT’) and 10X13I12BC2H2/12(JIN59); «Rules of arrangement and safe operation of steam and hot-
water boilers”;

«Rules of arrangement and safe operation of steam and hot-water pipe-lines».

Standardization Group Manager -
RosNITI OJSC —

A.A. Kayatkina
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