Garantia de
qualidade e seguranca

A Apolo possui solucdes de alta qualidade e complexidade,
visando sempre oferecer toda a seguranca necessaria para
O seu projeto, seja qual for o seu segmento.



Se tem uma coisa gue a experiéncia de mais de oito decadas nos mostrou e que
precisamos estar em movimento para acompanhar as mudancas no mundo.

Para superar novos desafios, a uniao e fundamental. Para oferecer mais
e melhor aos clientes, € necessario integrar nossas potencialidades.

Com uma gestao completa, unida e diversificada, vamos integrar
inteligéncia, tecnologia e estratégia para oferecer mais solucoes,
com a melhor qualidade de atendimento e o maximo de eficiéncia.

As duas empresas que antes caminhavam separadas, hoje passam

a seruma s com uma unica direcao e objetivo.

Dessa forma, seremos capazes de unificar nossos valores e
propositos e vencer os desafios do futuro.

Somos a Apolo de sempre, Prontos para ir cada vez mais longe.
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Evolucdo da empresa

Muito desta trajetoria vitoriosa pode ser atribuido a dedicacdo do elemento
humano, o que proporcionou a formacao de profissionais altamente

Pioneirismo e tradigao qualificados, sempre atentos a satisfacao dos clientes e conscientes das

necessidades de seus fornecedores.

na ’ ’rOdu ao de Enfim, uma atuagao voltada para o sucesso dos parceiros como a forma de
g obter suas proprias vitorias.

t bos de a O A agilidade em definir novos horizontes possibilitou uma precisa adequacao

u g o ao mundo globalizado, sobretudo gracas ao processo de verticalizacdao dos

negocios, dos pesados investimentos em tecnologia, do compromisso com

0 meio ambiente, das parcerias com empresas especializadas, do esforco

A ApOlO cormecou a operarem 1938, primeira empresa continuo pela competitividade internacional, nos traz a certeza de outros

industrial do Grupo Peixoto de Castro e pioneira no Brasil anos a frente.
na fabricacao de tubos de aco ERW.

Unidade Lorena realiza )V Recompra das acoes

da US Steel

Unidade Lorena (SP)

com a Lone Star Steel

Atendimento ao mercado Atendimento ao mercado

Fabricacao de Tubos ERW

Unidade Pavuna (R))

de tubos API Line Pipe de tubos API OCTG




‘ Capacidade instalada

| Pronta para o Brasil,
pronta para o mundo.

Atualmente, a Apolo possui 2 plantas industriais, em Lorena/SP e Rio de Janeiro/R).

No total, tem capacidade instalada para produzir 180 mil toneladas de tubos de aco

a0 ano, voltados a fabricacao de tubos para 0s principais mercados:

Petroleo & Gas

Maquinas e equipamentos industriais
Construcao civil

Energia fotovoltaica

Agronegocio

Com tecnologia, qualificacao de equipe e diversificacao, a Apolo fornece as mais
diversas solucdes tubulares para atender cada necessidade do mercado.

Tecnologia de ponta
e seguranca.

Produtos cada vez melhores
para um mercado exigente.

Os investimentos em tecnologia de ponta e infraestrutura fabril, nos permite oferecer
ao mercado solucdes tubulares de alta qualidade.

Tubos acabados (OCTG) para exploracao e producao (E&P) com conexdes API 5CT,
Premium (JFEBEAR e FOX) e Semipremium (GEOCONN, SUPERMAX e FLUSHMAX).

Tubos para aplicacdes especiais tais como: High Collapse para elevada pressao
externa, grau L80 Cr1% ou revestidos interna e externamente para ambientes
COrrosivos e restrito controle dimensional Special Drift.

Tubos de conducao de petroleo e gas, nos niveis de produto API 5L / PSLT e PSL2,
revestidos interna e externamente para ambientes Corrosivos.

Tubos para aplicacao estrutural, caldeiras, estacas de linha de transmissao e
cilindros hidraulicos de alta resisténcia, alem de tubos industriais, perfis quadrados e
retangulares que permitem processos subseguentes de corte e dobra, entre outros,
garantindo a integridade da solda.

O processo de fabricacao € monitorado e certificado por diferentes tipos de controles
gue conferem aos tubos a garantia da qualidade e a rastreabilidade total do produto,
atraves de inspecdes em linha, tais como: ultrassom, eletromagneético e por particula
magnetica, dimensional com instrumentos sofisticados, além de teste hidrostatico

de alta pressao, ensaios mecanicos e quimicos, todos interligados em um sistema
computadorizado.

As maquinas e equipamentos que compdem o pargue fabril possuem sensores

e sistemas de protecao gue tornam a operacdo segura e promovem o0 bem estar

dos operadores. Com a visao de gue vida € 0 nosso maior patriménio, foram
implementados programas internos de treinamento e conscientizacao focados na
saude e seguranca, continuamente monitorados atraves da Politica de Qualidade Total.



Acreditamos que todos podem evoluir juntos.

A Apolo contribui de forma efetiva na busca por um Brasil mais
sustentavel, desenvolvendo diversos programas ligadas ao meio
ambiente e responsabilidade social como: remanejo de areas verdes,
plantio de espécies nativas, ajuda a vitimas de enchentes, salide da
mulher, saude bucal, Natal das criancas, entre outros.

Acreditamos que a melhor forma de fazer negécios é agindo com
clareza, ética e seguranca.

Nosso codigo de conduta e um conjunto de normas que visam orientar
0 comportamento da empresa. A Politica Anticorrupcao reafirma nosso
compromisso de conduzir 0s negdcios com integridade.

Atendendo a crescente exigéncia do mercado, a Apolo esta
constantemente focada na busca pela exceléncia e em agregar valor
a0s seus produtos atraves do reconhecimento dos principais institutos
e orgdos certificadores internacionais.
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A melhor opcao em

solucoes tubulares
pDara OS principais
segmentos da industria.

Nosso portfolio
de solucoes >

Automotivo Maquinas e Construcaocivili  Redes de

equipamentos industriais incéndic  Maquinas e implmentos

agricolas

Petréleo Captura de carbono Refinaria



-1 , Premium Connection
| X JFEBEAR

£<e
Premium Connection S«‘-

DESIGN ADVANTAGE
JFEBEAR™ has been designed and tested

to meet the needs for critical well loads. R (‘|5°) Ioag flagk Superior bending capability
The design incorporates metal-to-metal CIED @I RS due to hook threads
seals with a 15° internal torque shoulder 25° angle for thread Excellent stabbing performance
to ensure sealing under extreme loads. stabbing flank due to high stabbing flank angle
‘ ‘ 15° torque shoulder Reduced hoop stress
The negative load flank thread form and . . . .
: . . Reduced gap between High compression rating & galling
c?fgpled d$5|gr|11prowd§ 1%0% ter;sﬂe stabbing flanks on pipe esistance due to
efficiency for the standard coupling. and coupling thread optimum gap
Contour metal-to-metal Galling resistance due to point s
seal between pin and coupling eal type

Semi Premium Connection

GEOCONN

Completely interchangeable Internally flush with pin abutment

with API BTC - Prevention of turbulencence flow; Manufactutln;g of GEOCONN
As GEOCONN is perfectly - High over torque resistance; - =
interchangeable with API - Abutment works as metal seal L

Buttress, Casing Accessories  under medium tension loads;

with Buttress Thread may - High fatigue resistance. Mill tightend  Field tight end
be used.

SUPERMAX

- Available size:

SUPERMAX is tubing connection: 1.900" to 4-1/2"
SUPERMAX2 is casing connection: 5" to 13-3/8"
Modified Coupling with Non-metallic sealv

- SUPERMAX-TS: 2-3/8" to 4-1/2" * SUPERMAX-TS2: 5" to 7"
Coupling with internal shoulder provides: Internally flush to prevent turbulence
flow and high torque and compression resistance.

Non-upset tubing: Clearance programs where smaller OD than API EUE is desired
but joint strength must be higher than API EUE.

- Application: Casing or Tubing for deviated hole, low pressure gas well and steam
injection. Tubing for high-pressure fracturing jobs and thermal applications.

FLUSHMAX

- Available size:1.66" - 4"

Tubos de revestimento (casing), tubos de producao Completely flush OD & ID, tension with 38-50% of pipe body yield,
compression with more than 60% of pipe body yield, 80% of pipe body internal
(tubing) e tubos curtos (pup joint) fornecidos com L s S Pl el T el
ou sem u pset (EU/N U), roscadas com conexdes AP|, - Application: Liner or slotted liner, wash pipe for gravel packing and casing repair.
Premium ou Semipremium. MO-EUE-PA

- Available size: 2-3/8"- 4-1/2"

Pin is identical to API EUE, internally flush, coupling is shorter

than EUE to have pin to pin abutment.

Mill end has deeper make up to prevent rotation during field end make up on the rig.
Pin to pin abutment enhances torque resistance.

- Application: High Torque and Progressive cavity pump
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Tolérancias de Comprimento - CASING / TUBING (Joint)

Tubing

----

158 12,80

----

Toleréncias de comprimento - PUP JOINT

2.0 0,61 1.7 0,53 23 0,69
4.0 1,22 37 114 4.3 1,30
6.0 1,83 5.7 1,75 6.3 1,91

2,44 2,36 2,52

Requisitos para propriedades mecdnicas (ensaio de tracéo)

Tensile and hardness requirements

H40 276 40.000 552 80.000 IRTA 60.000
API General
Service J55 379 55.000 552 80.000 517 75.000 =
K55 379 55.000 552 80.000 655 95.000 =
A ety L8O 552 80.000 655 95.000 655 95.000 23
Service
APl High- N8O 552 80.000 758 110.000 689 100.000 =
Strength P110 758 110.000 965 140.000 862 125.000 =

g NOTE: Ensaio Charpy conforme API 5CT.

C omposi(; do Quimica (porcentagem de fracdo em massa)

- 0,030 0,030 -

)55 - - - - - - - 0,030 0,030 -

1 K55 - - - - - - - 0,030 0,030 -

- 0,030 0,030 -
------------

P110 - 0,020 0,010 -

Inspecdes e ensaios aplicdveis

H40 X X - - X X

)55 X X - - X X
1
K55 X X - - X X
N80Q
P110

H40 X X - - X X
)55 X X - - X X
> K55 X X - - X X
N80Q
P110

©
a Requisito aplicavel quando o tubo passa por tratamento térmico.
Nivel de calibracdo da Inspec¢do END sdo definidos conforme API 5CT




Dimensoes e propriedades de desempenho (tubing)

Dimension and performance properties (tubing)

H40

PN

PN

PN
PN

p

Z

U

PNU
PNU
PNU

Z Z

46,300 30,100 5,230 4,920
)55 63,700 41,400 - 7,190 6,770
K55 - - - - -
2 3/8 2375 60,32 2.041 51,84 1947 49,46 0.167 4,24 4.00 -
L8O 92,600 60,200 - 9,980 9,840
N80Q 92,600 60,200 - 9,980 9,840
H40 72,500 52,800 72,500 5,580 5,280
)55 99,700 72,600 99,700 7,680 7,260
K55 - - - - -
27/8 2.875 73,02 2.441 62,00 2347 59,62 0,217 5,51 6,40 6,50
L8o 145,000 105,600 145,000 1,170 10,570
N80Q 145,000 105,600 145,000 1,170 10,570
P110 199,300 145,200 199,300 14,550 14,530
H40 89,100 65,100 - 4,630 4,320
)55 122,500 89,500 - 5,970 5,940
K55 - - - - -
312 3500 88,90 3.968 77,93 2.943 74,75 0,216 5,49 7.70 -
L8O 178,200 130,200 - 7,870 8,640
N80Q 178,200 130,200 - 7,870 8,640
P110 - - - - -



H40 PNU

103,600 79,600 103,600 5,380 5,080
J55 142,500 109,400 142,500 7,400 6,990 PNU
K55 = = = = = =
312 3.500 88,90 2.992 76,00 2.867 72,82 0.254 6,45 9.20 930
L8O 207,200 159,100 207,200 10,540 10,160 PNU
N80Q 207,200 159,100 207,200 10,540 10,160 PNU
P110 284,900 218,800 284,900 13,530 13,970
T T T T
b Sp.C. = Special Clearance
H40 144,000 104,400 144,000¢ 4,490 4,220 PNU . .
c Internal Yield Pressure for pipe
J55 198,000 143,500 198,000¢ 5730 5,800 PNU body and connection are the
same, except for these items
K55 - - = = - - with Special Clearance Coupling,
4 1)2 4500 114,30 3.958 100,54 3.833 9736 0.271 6,88 12.60 12.75 verify API TR 5C3.
L80 288,000 208,700 288,000¢ 7,500 8,430 PNU d These values are applicable for
| ly.
N80Q 288,000 208,700 288,000° 7,500 8,430 PNU £V Regularonly

NU = Non-upset tubing

EU = External upset tubing
connection

P = Plain End

N = Non-upset threaded
and coupled

U = External upset threaded
and coupled.



Dimensoes e propriedades de desempenho (casing)

Dimension and performance properties (Casing)

111,000 77,000 2 760 3,180 PS
)55 152,000 101,000 = = 3,310 4,380 PS
K55 152,000 112,000 = = 3,310 4,380 PS

4 1/2 4.500 14,30 4.090 103,88 3.965 100,70 - - 0.205 5,21 9.50

J55 184,000 154,000 162,000 225000 4,960 5,350 PSLB
K55 184,000 170,000 180,000 277,000 4,960 5,350 PSLB
412 4,500 14,30 4.000 101,60 3.875 98,42 - - 0.250 6,35 11.60
L8O 267,000 - 212,000 291,000 6,350 7,780 PLB
N8OQ 267,000 - 223,000 304,000 6,350 7780 PLB
P110 367,000 - 279,000 385,000 7,580 10,690 PLB
)55 - - - - - - -
K55 - - - - -
412 4.500 114,30 3.826 9718 3.701 94,00 - - 0.337 8,56 15.10 w0
L - - - - - - -
N80Q - - - - - - -
P110 485,000 - 406,000 509,000 14340 14,4200 PLB



161,000 130,000 2 620 3,110 PS
)55 222,000 172,000 - - 3,120 4,270 PS
K55 222,000 189,000 - - 3,120 4,270 PS

51/2 5.500 139,70 5.012 127,30 4.887 124,12 = = 0.244 6,20 14.00

J55 273,000 229,000 247,000 329,000 4,910 53200 PSLB
K55 273,000 252,000 272,000 402,000 4,910 5,320° PSLB
51/2 5.500 139,70 4.892 124,26 4.767 121,08 - - 0304 772 17.00
L80 397,000 5 338,000 428,000 6,290 7,740° PLB
N8OQ 397,000 5 348,000 446,000 6290 7,740° PLB
P110 546,000 5 445,000 568,000 7,480 10,640° PLB
HL40 196,000 122,000 5 5 1420 2,310 PS
)55 5 5 5 5 5 5 5
K55 5 5 5 5 5 5 =
7 7.000 177,80 6.538 166,06 6.413 162,88 5 5 0.231 5,87 17.00
L8O £ 5 5 5 5 5 5
N80Q - - - - - - -
P110 5 5 5 5 5 5 5



230,000 176,000 1k 970 2,720 PS
J55 316,000 234,000 - - 2,270 3,740 PS
K55 316,000 254,000 - - 2,270 3,740 PS

7 7.000 177,80 6.456 163,98 6.331 160,80 - - 0.272 6,91 20.00

J55 415000 334,000 367000 490,000 4330 4,980° PSLB
K55 415000 364,000 401,000 592,000 4,330 4,980° PSLB
7 7.000 177,80 6.276 159,42 6.151 156,24 = = 0.362 9,19 26.00
L80 604,000 5 51,000 641,000 5,410 7,240° PLB
N8OQ 604,000 5 519,000 667,000 5,410 7,240° PLB
P110 830,000 5 693,000 853,000 6,230 9,960° PLB
H40 276,000 212,000 5 5 2,030 2,750 PS
J55 5 5 5 5 5 = 5
K55 = 5 5 5 5 5 5
7 5/8 7.625 193,68 7.025 178,44 6.900 175,26 5 5 0.300 7,62 24.00
L8O 5 5 5 5 5 5 5
N80Q - - - - - - -
P110 5 5 5 5 5 5 5



J55 414,000 315000 346,000 483,000 2,900 4,140 PSLB
K55 414,000 342,000 377000 581,000 2,900 4,140 PSLB
7 5/8 7.625 193,68 6.969 177,02 6.844 173,84 - - 0328 8,33 26.40
L8O 602,000 - 482,000 635,000 3,400 6,020 PLB
N8OQ 602,000 - 490,000 659,000 3,400 6,020 PLB
J55 - - - - - - -
K55 - - - - - - -
7 5/8 7.625 193,68 6.765 171,84 6.640 168,66 - - 0.430 10,92 33.70
L8O 778,000 - 664,000 820,000 6,560 7,900° PLB
N80Q 778,000 - 674,000 852,000 6,560 7,900° PLB
P110 1.069,000 - 901,000 1093000 7870 10,860° PLB
J55 381,000 244,000 - - 1370 2,950 PS
K55 381,000 263,000 - - 1370 2,950 PS
8 5/8 8.625 219,08 8.097 205,66 7972 202,48 - - 0.264 6.7 24.00
L80 - - - - - - -
N80Q - - - - - - -
P110 - - - - - - -



8 5/8

8 5/8

8 5/8

8.625

8.625

8.625

219,08

219,08

219,08

8.017

7.825

7.625

203,64 7.892 200,46 - - 0.304 772 28.00

198,76 7.700 195,58 - - 0.400 10,16 36.00

193,68 7.500 190,50 - - 0.500 12,70 44,00

L8O
N80Q
P110

318,000 233,000 1, 610 2,470

568,000 434,000 486,000 654,000 3,450 4,460°
568,000 468,000 526,000 780,000 3,450 4,460°
827,000 - 678,000 864,000 4,100 6,490°
827,000 - 688,000 895,000 4,100 6,490°

1.021,000 - 874,000 1.066,000 6,950 8,120°
1.021,000 - 887,000  1.105,000 6,950 8,120°
1.404,000 - 1.186,000 1.423,000 8,420 1,160°




9 5/8 9.625 244,48 9.001 228,64 8.845 224,67 - - 0.312 7,92 32.30

9 5/8 9.625 244,48 8.835 224,42 8.679 220,45 8.750 222,25 0.395 10,03 40.00

9 5/8 9.625 244,48 8.681 220,50 8.525 216,53 - - 0.472 11,99 47.00

© NOTE:
a According to API TR 5C3.
b Internal Yield Pressure for pipe body and connection are the same, except for these items with Special Clearance Coupling, verify API TR 5C3.

365,000 254,000 1, 370 2,270

630,000 452,000 520,000 714,000 2,570 3,950°
630,000 486,000 561,000 843,000 2,570 3,950°
916,000 - 727,000 947,000 3,090 5,750°
916,000 - 737,000 979,000 3,090 5,750°

J55 = = 2 = = -
K55 - - - - - -
L8O 1.086,000 - 893,000 1.122,000 4,750 6,870°

N80Q 1.086,000 - 905,000 1.161,000 4,750 6,870°

1.493,000 - 1.213,000 1.500,000 5,300 9,440P
LEGEND:
STC = Short round-thread casing S = Short round-thread
LTC = Long round-thread casing L = Long round-thread
BTC = Buttress round-thread casing B = Buttress-thread
P = Plain End



Revestimentos anticorrosivos - Pocos produtores & injetores

o RS VO e T e

até 60°C Polietileno
(PE)
Produtor BM L ——
até 75°C Polietileno Poliamida
(PE+PA)
até 60°C P°"(‘;t|'5')e"°
. Produtor BCP L R
Petrdleo até 75°C Polietileno Poliamida
(PE+PA)
Fibra de Vidro Reforcada (GRE)
até 120°C ou
Produtor BCS Coating (EPOXI)
. . Coating
até 150°C (EPOXI)
Produtor  SURGENTE até 120°C oz ezl ke
(GRE)
) Fibra de Vidro Reforgada (GRE)
Agua Produzida Injetor - até 120°C
Coatlng (EPOXI)
Vapor Injetor _ >250°C Solugogs e§peC|a|s de Isolamento
Térmico, sob consulta.

LEGENDA:

BM - Bombeio Mecanico / BCP - Bombeio Cavidade Progressiva / BCS - Bombeio Centrifugo Submerso

REVESTIMENTO EXTERNO: Epoxi Reforcado com Polimero (WRAP), pode ser fornecido para pocos Produtores e Injetores,
para protecao de regides abaixo do Packer onde ha contato externo com fluido produzido/injetado, é resistente a Chave
Hidraulica. Consulta prévia sobre as condi¢Oes técnicas.

NOTA: *A temperatura maxima estabelecida pode variar de acordo com as mudancas das condi¢des de servico (pressao,
acidificacdo) ou qualquer outra intervencao.



C omposig: do Qu[mic d (Porcentagem de fracdo em massa)

Chemical composition (mass fraction)

PSL 2

% max

Nb+ Ce Ce
--“---“-“nn-“- (2]

Lzugm OU 022 120 0025 0015 050 030 030 015 Ok 005 005 00 - -
"2)9(22"M°” 022 130¢ 0025 0015 050 030 030 015 04 c 005 005 004 - - 025 o043
L3§22"M°” 022 130¢ 0025 0015 050 030 030 015 04 c 005 005 004 - - 025 043
"35‘5)2:'\”“ 0224 140° 0025 0015 050 030 030 015 045 c - - - o015 - 025 o043
"3322"M°” 022¢ 140° 0025 0015 050 030 030 015 045 - - - o5 - 025 o043
Lt;zzgn“:u 012d" 160d° 0025 0015 050 050 050 050 045f - - - o1 - 025 o043
L“)fgg"Mw 012d" 160d" 0025 0015 050 050 050 050 045f - - - 015 - 025 043
"")%r’g"mw 012d° 170d° 0025 0015 050 050 050 050 O0u45f - - - o - 025 o043
Lsfgg"M“ 012d" 185d° 0025 0015 050 100 050 050 045f - - - 015 - 025 043
PSL1¢
_
Nb+-
V+Ti
L245 ou B 026! 120 0030 0030 050 050 050 015 0I5
1290 ou X42 026¢ 130 0030 0030 050 050 050 015 0I5 -
1320 ou X46 026 140 0030 0030 050 050 050 015 0I5 -
1360 ou X52 026° 140¢ 0030 0030 050 050 050 015 0I5 -
L390 ou X56 026! 140¢ 0030 0030 050 050 050 015 0I5 -
L&415 ou X60 0264 140% 0030 0030 050 050 050 015 0I5 -
L450 ou X65 0264 1454 0030 0030 050 050 050 015 0I5 -
L485 ou X70 026% 165¢ 0030 0030 050 050 050 015 0I5 -
~ . . . ~ d.f d.f -
Tubos de conducao (Line Pipe) para aplicacdes em gasodutos L2 DI WO 2 S 0025 SO I IO SO IOONN TS0l RS0 D
e oleodutos, fornecidos nos niveis de especificacao PSL1 e NOTE: Applicable to PSL1 and PSL2
a For PSL 2 pipe with a product analysis carbon mass fraction equal to or less than 0.12 %, the carbon equivalent, CE(Pcm),
PS Lz' com Oou sem revestimento. shall be determin—ed using the following ﬁquation:
CE[Pcm) = C+ Si Mn Cu Ni Cr Mo V  gp

30 20 20 60 20 15 10
b For PSL 2 pipe with a product analysis carbon mass fraction greater than 0.12 %, the carbon equivalent, CE(IIW),
shall be determined using the following equation:

Mo+V]  [Ni+Cu]
- +

CEllw] =C

-, Mn
T 6

c No deliberate addition of B is permitted and residual B < 0,001%..

d For each reduction of 0.01% below the specified maximum for carbon, an increase of 0.05 % above the specified maximum for
manganese is permissible, up to a maximum of:

- APISL PSLT: 1.65 % for grades > L245 or B, but < L360 or X52; up to a maximum of 1.75 % for grades > L360 or X52, but < L485 or X70;
and up to a maximum of 2.00 % for grade L485 or X70.

- APISL PSL2: 1.65 % for grades > L245 or B, but < L360 or X52; up to a maximum of 1.75 % for grades > L360 or X52, but < L485 or X70;
up to a maximum of 2.00 % for grades > L485 or X70, but < L555 or X80; and up to a maximum of 2.20 % for grades > L555 or X80.

e As agreed between the purchaser and the manufacturer.

f Unless otherwise agreed.

g Others delivery conditions (suffix R, N or Q) by agreement between purchaser and manufacturer.
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Composig:&o Quimica (Porcentagem de fracdo em massa)

Chemical composition (mass fraction)

Sour Service Offshore

% max % max
. Nb+- Ce Ce
HIIIHII!II “ (PS:W (I:\:z)b HIIHIIHII B
L245MO 1. i i
(DUEe _ _ _ 012 125! 0020 0010 035 030 030 010 040 0.0005 0.04 004 004 006 0012 - - - omw -
L2635 010¢ 125¢ 0020 0003 035 030 030 015 040 00005 004 004 004 006 0012 0006 - - 019 - ou BMO
L290MO | . _
012¢ 135¢ 0020 0.010 035 030 030 010 040 00005 004 004 004 006 0012 - - - o1l -
SO 010 125¢ 0020 0,003 035 030 030 015 040 00005 004 004 004 006 0012 0006 - - 019 - ouX42Mo
L320MO 454 135¢ 0,020 0.010 035 030 030 010 045 00005 005 005 0.04 006 0.012 0.20
ouxuemo ©1° 1 ' ' 35 030 030 010 045 O. ' : : : : =| = - : -
0'63;22’55 010¢ 135¢ 0020 0.003" 035 030 030 OJ5% 045 00005 005 005 004 006 0012 0006" - - 020 -
L360MO 1 i i
O 012 165 0020 0010 050 050 050 050 045 00005 005 005 004 006 002 - 015 - 02 -
e 010¢ 145¢ 0020 0003 035 030 030 O 045 00005 005 006 004 006 002 00068 - - 020 -
e, 012 165¢ 0020 0010 050 050 050 050 045 00005 006 008 004 006 002 - 015 - 021 -
N, 010¢ 145¢ 0020 0003 035 030 030 015 045 00005 006 008 004 006 0012 0006" 015 - 02 -
ot‘;:zm’o 012¢ 165¢ 0.020 0010 050 050 050 050 045 00005 008 008 006 006 0012 - 015 - 021 -
NS 010 145¢ 0020 0003*" 035 030 030 Ol 045 00005 008 008 006 006 0012 0006" 015 - 02 -
ot:u;gyw?o 012¢ 165¢ 0.020 0010 050 050 050 050 045 0.0005 010 008 006 006 0012 - 015 - 02 -
N 010¢ 160° 0020 0,003 035 030 030/ 015 045 00005 010 008 006 006 0012 0006" 015 - 022 -
otuh)?;oMN?o 012¢ 175¢ 0.020 0.010 050 050 050 050 045 00005 010 008 006 006 0012 - 015 - 02 -
e 010 160° 0020 0003 035 030 030/ 015 045 00005 010 008 006 006 0012 0006" 015 - 022 -
o aonNG 012¢ 185¢ 0020 0.010 050 050 050 050 045 00005 010 008 006 006 0012 - 015 - 0% -

a For pipe with a product analysis carbon mass fraction equal to or less than 0.12 %, the carbon equivalent, CEPcm,
shall be determined using the following equation:

CE[W] =Cs =L Mo Cu Ni Cr Mo, V

. e o 5y 5
30 20 20 60 20 15 10 7

b For pipe with a product analysis carbon mass fraction greater than 0.12 %, the carbon equivalent, CEIIW,
shall be determined using the following equation:zx

[Cr+Mo+Y]  [Ni+Cu)
5 15

¢S = Sour Service; O = Offshore; Others delivery conditions (suffix N or Q) by agreement between purchaser and manufacturer.

CE[Pcm) =C+ %*—

d For each reduction of 0.01% below the specified maximum concentration for carbon, an increase of 0.05% above the specified maximum
concentration for manganese is permissible, up to a maximum increase of 0.20%.

e As agreed between the purchaser and the manufacturer.

f Not specified.

g If agreed, this limit can be increased to 0.006%, but Ca/S rates shall be reduced.

h If added intentionally, S > 0.0015%, Ca/S = 1.5%.

i The concentration of Al must be higher than or equal to twice the N concentration, except for steels that are titanium-killed or titanium-treated.
j If agreed, this limit can be reduced to 0.10%.

k If agreed, this limit can be increased to 0.35%.

| If agreed, this limit can be increased to 0.45%.

m If agreed, this limit can be increased to 0.50%.
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Requisitos para propriedades mecdnicas (ensaio de traco)

Tensile Requirements

PSL 1/ PSL 2 and Sour Service

Yield strength? Tensile strength

L245 ou B 245 35,500 450¢ 65,300¢ 415 60,200 655
L290 ou X42 290 42,100 495 71,800 415 60,200 655
L320 ou X46 320 46,400 525 76,100 435 63,100 655
L360 ou X52 360 52,200 530 76,900 460 66,700 760
L390 ou X56 390 56,600 545 79,000 490 71,00 760
L415 ou X60 415 60,200 565 81,900 520 75,400 760
L450 ou X65 450 65,300 600 87,000 535 77,600 760
L485 ou X70 485 70,300 635 92,100 570 82,700 760
L555 ou X80¢ 555 80,500 705 102,300 625 90,600 825

Offshore

Yield strength 2 Tensile strength

i e __psi |
L2450u B 245 35,500 450 65,300 415 60,200 655
L290 ou X42 290 42,100 495 71,800 415 60,200 655
L320 ou X46 320 46,400 520 75,000 435 63,100 655
L360 ou X52 360 52,200 525 76,000 460 66,700 760
L390 ou X56 390 56,600 540 78,300 490 71,00 760
L415 ou X60 415 60,200 565 81,900 520 75,400 760
L450 ou X65 450 65,300 570 82,700 535 77,600 760
L485 ou X70 485 70,300 605 87,700 570 82,700 760
L555 ou X80 555 80,500 675 97,900 625 90,600 825

NOTE:

a Applicable for pipe body only.

b Applicable for PSL2 and SOUR SERVICE only. Applicable for PSL2 and SOUR SERVICE only.

c For pipe with D < 219,1 mm (8.625 in), the maximum yield strength shall be equal or smaller than 495 MPa (71,800 psi).
b Applicable for PSL2 only.

95,000
95,000
95,000
110,200
110,200
110,200
110,200
110,200
119,700

95,000
95,000
95,000
110,200
110,200
110,200

110,200
110,200
119,700

Requisitos para ensaio charpy - PSL2
Charpy test requirements - PSL2

Minimum CVN absorbed
Grade energy requirements?®

< L415/X60 27 20

> L415/X60 < L450/X65 27 20

> L450/X65 < L485/X70 27 20

> L485/X70 < L555/X80 40 30
NOTE:

a Individual test values for any test piece shall be equal or greater than 75% of the required minimum average
(of a set of three test pieces) absorbed energy values.

b Full size specimen, at 0°C

Tolerdncia para Line Pipe- Line Pipe°
Tolerances for Randon Length Pipe- Line Pipe?

Random Length Minimum average length
Designation for each order item

12,00 40 4,27 14 10,27 35 13,72

NOTE:
a Maximum standard manufactured length pipe is 12,5 m (41 ft).

b The pipes are provide with Plain-End or Threaded and Coupled Pipe.



Dimensoes e pressoes para
teste hidrostdtico

Dimensions and Hydrostatic test pressure

42

D|ameter WaII thickness For reference only L245 or B

0.110

2 3/8

27/8

312

60,3

73,0

76,2

88,9

0.125

0.141

0.154

0.172
0.188
0.218
0.110
0.125
0.141
0.156
0.172

0.188

0.203

0.216
0.250

0.279

0.300
0.110
0.125
0.141
0.156
0.172
0.188
0.216
0.250
0.281

0.300
0.110
0.125
0.141
0.156

0.172

0.188

0.216

0.250

0.281

0.299
0.299

3,20

3,60

3,90

4,40
4,80

4,80

5,20

5,50
6,40
710
760
2,80
3,220
3,60
4,00
4,40
4,380
5,50
6,40
710
7,60
2,80
3,20
3,60
4,00

4,40

4,80

5,50

6,40
710

7,60

3.66

4,05
440
5.03
3.25
3.67
412
453
497

5.40

5.80

6.14

7.02

1774

8.26
3.40
3.84
4.31
474
5.20
5.65
6.43
7.35
8.17
8.66
Bi99
4.51
5.06
5.58
6.12

6.66

7.58

8.69
9.67

10.23

3,97
4,51
5,03
5,42
6,07
6,57
743
4,85
5,51
616
6,81
744

8,07

8,69

9,16
10,51

1,54

12,26
5,07
5,76
6,45
712
779
8,45
9,59
11,02
12,10
12,86
5,95
6,76
7,57
8,37

917

9,95

n31

13,02
14,32

15,24

SCH 10

SCH 30

2 SCH 40

212 SCH 30

SCH 40

3 SCH 30

SCH 40

SCH 80

2,000
2,300
2,500
2,500

2,500
2,500
2,500
1,700
1,900
2,100
2,400
2,500

2,500

2,500

2,500
2,500

2,500

2,500
1,600
1,800
2,100
2,300
2,500
2,500
2,500
2,500
2,500
2,500
1,400
1,600
1,800
1,900
2,100

2,300

2,500

2,500
2,500

2,500

2,500
2,500
2,500
2,500

2,500
2,500
2,500
2,100
2,400
2,500
2,500
2,500

2,500

2,500

2,500
2,500

2,500

2,500
2,000
2,300
2,500
2,500
2,500
2,500
2,500
2,500
2,500
2,500
1,700
2,000
2,200
2,400
2,500

2,500

2,500

2,500
2,500

2,500

L290 or X42 L320 or X46 L360 or X52 L390 or X56 L415 or X60

2,400
2,700
3,000
3,000

3,000
3,000
3,000
2,000
2,200
2,500
2,800
3,000

3,000

3,000

3,000
3,000

3,000

3,000
1,900
2,200
2,400
2,700
2,900
3,000
3,000
3,000
3,000
3,000
1,600
1,900
2,100
2,300
2,500

2,800

3,000

3,000
3,000

3,000

3,000
3,400
3,800
4,100

4,600
5,000
5,800
2,500
2,800
3,100
3,500
3,800

4,200

4,500

4,800
5,500

6,200

6,600
2,400
2,700
3,000
3,300
3,700
4,000
4,600
5,300
6,000
6,400
2,000
2,300
2,600
2,900
3,200

3,400

3,900

4,600
5,100

5,400

2,600
3,000
3,000
3,000

3,000
3,000
3,000
2,200
2,500
2,800
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
2,100
2,400
2,700
2,900
3,000
3,000
3,000
3,000
3,000
3,000
1,800
2,000
2,300
2,500
2,800

3,000

3,000

3,000
3,000

3,000

3,300
3,700
4,200
4,600

5,100
5,600
6,400
2,700
3,100
3,500
3,800
4,200

4,600

5,000

5,300
6,100

6,800

7,300
2,600
2,900
3,300
3,700
4,000
4,400
5,100
5,800
6,600
7,000
2,200
2,500
2,900
3,200
3,500

3,800

4,300

5,000
5,600

6,000

3,000
3,000
3,000
3,000

3,000
3,000
3,000
2,400
2,800
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
2,300
2,700
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
2,000
2,300
2,600
2,800
3,000

3,000

3,000

3,000
3,000

3,000

3,700
4,200
4,700
5,100

5,700
6,200
7,200
3,000
3,500
3,900
4,300
4,700

5,200

5,600

5,900
6,900

7,300

7,300
2,900
3,300
3,700
4,100
4,500
5,000
5,700
6,600
7,300
7,300
2,500
2,800
3,200
3,500
3,900

4,300

4,900

5,600
6,300

6,700

3,000
3,000
3,000
3,000

3,000
3,000
3,000
2,600
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
2,500
2,900
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
2,200
2,500
2,800
3,000
3,000

3,000

3,000

3,000
3,000

3,000

4,000
4,500
5,100
5,600

6,200
6,800
7,300
3,300
3,700
4,200
4,700
5,100

5,600

6,000

6,400
7,300

7,300

7,300
3,200
3,600
4,000
4,500
4,900
5,400
6,200
7,100
7300
7,300
2,700
3,100
3,500
3,800
4,200

4,600

5,300

6,100
6,900

7300

3,000
3,000
3,000
3,000

3,000
3,000
3,000
2,800
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
2,700
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
2,300
2,600
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

4,200
4,800
5,400
5,900

6,600
7,200
7,300
3,500
4,000
4,500
4,900
5,500

6,000

6,400

6,800
7,300

7,300

7,300
3,400
3,800
4,300
4,700
5,200
5,700
6,600
7,300
7300
7,300
2,900
3,300
3,700
4,100
4,500

4,900

5,600

6,500
7,300

7300

L450 or X65

3,000
3,000
3,000
3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
2,900
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
2,500
2,800
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

4,600
5,200
5,900
6,400

7,100
7,300
7,300
3,800
4,300
4,900
5,400
5,900

6,500

7,000

7300
7,300

7,300

7,300
3,600
4,100
4,700
5,100
5,700
6,200
7,100
7,300
7300
7,300
3,100
3,500
4,000
4,400
4,900

5,300

6,100

7,000
7,300

7300

mmmmmmmmmmmmmmmmmm

3,000
3,000
3,000
3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
2,700
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

4,900
5,600
6,300
6,900

7300
7,300
7300
4,100
4,600
5,200
5,800
6,400

6,900

7,300

7300
7,300

7,300

7,300
3,900
4,400
5,000
5,500
6,100
6,700
7300
7,300
7300
7,300
3,400
3,800
4,300
4,800
5,200

5,700

6,600

7300
7,300

7300

3,000
3,000
3,000
3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000

3,000

3,000

3,000
3,000

3,000

5,600
6,400
7200
7,300

7300
7,300
7300
4,700
5,300
6,000
6,600
7,300

7,300

7,300

7300
7,300

7,300

7,300
4,500
5,100
5,700
6,300
7,000
7,300
7300
7,300
7,300
7,300
3,800
4,400
4,900
5,400
6,000

6,500

7300

7300
7,300

7,300

L



Dlameter Wall thlckness For reference only L245 orB L290 or X42 L320 or X46 L360 or X52 L390 or X56 L415 or X60 L450 or X65 L485 or X70 L555 or X80
Cor [ wr [sor [ wr [ or [ mr [or [ mr [or [ [or [ o o [ o [ | o o |
inch Ib/ft meter | gchedule

0.125 3,20 518 776 - 1,400 1700 1600 2000 1800 2200 2000 2500 2200 2700 2300 2900 2500 3100 2700 3300 3,000 3,800
0.141 3,60 5.82 8,70 - 1,600 1900 1800 2300 2000 2500 2300 2800 2400 3,000 2600 3200 2800 3500 3000 3800 3,000 4300
0.156 4,00 6.41 9,63 - 1,700 2100 2,000 2500 2200 2800 2500 3100 2700 3400 2900 3600 3000 3900 3000 4200 3,000 4800
0.172 4,40 7.04 10,55 - 1,900 2300 2200 2800 2400 3,000 2700 3400 3,000 3700 3000 3900 3000 4300 3000 4600 3,000 5,200

4 1016 0188 4,80 7.66 1,46 31/2 SCH 30 2100 2,600 2400 3,000 2700 3300 3,000 3700 3,000 4,000 3,000 4300 3000 4700 3,000 5000 3,000 5700

0.226 570 9.12 13,48 SCH 40 2500 2,800 2900 3600 3,000 4000 3,000 4500 3,000 4800 3,000 5200 3,000 5600 3000 6,000 3000 6,900
0250 6,40 10.02 15,02 - 2,700 2,800 3,000 4,000 3,000 4400 3,000 4900 3000 5400 3,000 5700 3,000 6200 3000 6,600 3,000 7300
0.281 710 1na7 16,55 - 2800 2800 3,000 4500 3,000 4900 3,000 5600 3,000 6000 3,000 6400 3,000 6500 3,000 7300 3,000 7300
0.318 8,10 12.52 18,68 SCH 30 2800 2800 3,000 5100 3,000 5600 3,000 6,300 3,000 6800 3,000 7200 3,000 7300 3000 7300 3,000 7300
0.125 3,20 5.85 8,77 - 1,200 1500 1500 1800 1600 2,000 1800 2200 1900 2400 2100 2600 2200 2800 2400 3,000 2700 3400
0.141 3,60 6.57 9,83 - 1400 1700 1600 2000 1800 2200 2000 2500 2200 2700 2300 2900 2500 3100 2700 3400 3,000 3,800
0156 4,00 7.24 10,88 - 1,500 1900 1800 2200 2,000 2500 2200 2800 2400 3,000 2600 3200 2800 3400 3,000 3700 3,000 4200
0.172 4,40 7.96 11,92 - 1,700 2100 2,000 2500 2200 2700 2400 3,000 2600 3300 2800 3500 3000 3800 3000 4100 3,000 4,700
0188 4,80 8.67 12,96 SCH 30 1,800 2300 2200 2700 2400 3,000 2700 3300 2900 3600 3000 3800 3000 4100 3,000 4500 3,000 57100
0.203 5,20 9.32 13,99 - 2,000 2500 2300 2900 2600 3200 2900 3600 3,000 3900 3,000 4100 3,000 4500 3,000 4800 3,000 5,500
e s 0.219 560 10.02 15,01 * - 2100 2600 2500 3100 2,800 3400 3,000 3900 3,000 4200 3,000 4400 3,000 4800 3,000 5200 3,000 5,900
0.237 6,00 10.80 16,02 SCH 40 2300 2,800 2700 3400 3,000 3700 3,000 4200 3,000 4500 3,000 4800 3,000 5200 3,000 5600 3000 6400
0.250 6,40 11.36 17,03 - 2,400 2800 2900 3600 3000 3900 3000 4400 3,000 4800 3,000 5100 3,000 5500 3000 5900 3,000 6,800
0.281 710 12.67 18,77 - 2,700 2,800 3,000 4,000 3,000 4400 3,000 49500 3,000 5400 3,000 5700 3,000 6,200 3000 6,600 3000 7300
0.312 790 13.97 20,73 - 2,800 2800 3,000 4400 3,000 4900 3,000 5500 3000 5900 3000 6300 3000 6800 3000 7300 3,000 7300
0337 860 15.00 22,42 SCH 80 2,800 2800 3,000 4800 3000 5300 3000 5900 3000 6400 3,000 6800 3,000 7300 3,000 7300 3,000 7300
0156 4,00 9.02 13,54 - 1,200 1500 1500 1800 1600 2000 1800 2200 2000 2400 2100 2600 2200 2800 2400 3,000 2800 3400
0.188 480 10.80 16,16 - 1,500 1800 1800 2200 1900 2400 2200 2700 2300 29500 2500 3100 2700 3400 29500 3600 3,000 4,100
0.219 5,60 12.51 18,74 - 1,700 2100 2,000 2500 2200 2800 2500 3100 2700 3400 2900 3,600 3000 3900 3000 4200 3,000 4800
59/16 1413 0258 6,60 14.63 21,92 5 SCH 40 2,000 2500 2400 3,000 2600 3300 3000 3700 3000 4000 3000 4200 3,000 4600 3,000 4900 3,000 5,700
0.281 710 15.87 23,50 - 2,200 2,700 2600 3200 2900 3600 3,000 4000 3,000 4300 3,000 4600 3,000 5000 3000 5400 3,000 6,100
0.312 7,90 17.51 25,99 - 2400 2800 2900 3600 3,000 4000 3000 4400 3,000 4800 3000 5100 3,000 5500 3,000 6,000 3,000 6,800
0377 960 20.90 3118 SCH 80 2,800 2,800 3,000 4,300 3,000 4800 3,000 5400 3,000 5800 3,000 6,200 3,000 6,700 3,000 7200 3,000 7300
0156 4,00 10.58 15,89 - 1100 1300 1600 1600 1700 1700 1900 1900 2100 2100 2200 2200 2400 2400 2,600 2600 2900 2900
0.172 4,40 .64 17,44 - 1,200 1500 1700 1700 1900 1900 2100 2100 2300 2300 2400 2400 2600 2600 2800 2800 3,000 3,200
0188 480 12.69 18,97 - 1,300 1600 1900 1900 2100 2100 2300 2300 2500 2500 2700 2700 2900 2900 3,000 3100 3,000 3,500
0.203 5,20 13.66 20,50 - 1400 1700 2,000 2000 2200 2200 2500 2500 2700 2700 2900 2900 3000 3100 3,000 3300 3,000 3,800
0.219 5,60 14.70 22,03 - 1,500 1800 2200 2200 2400 2400 2700 2700 2900 2900 3,000 3100 3,000 3400 3,000 3600 3,000 47100
o2 1654 0.250 6,40 16.70 25,05 : - 1,700 2100 2500 2500 2700 2700 3,000 3100 3,000 3300 3000 3500 3000 3800 3000 4100 3,000 4,700
0.280 710 18.62 27,66 - 1,900 2,300 2800 2800 3000 3000 3000 3400 3,000 3700 3000 3900 3000 4300 3000 4600 3,000 5,300
0.312 790 20.64 30,62 - 2]00 2,600 3,000 3100 3000 3400 3000 3800 3000 4100 3,000 4400 3,000 4800 3,000 5100 3,000 5,800

0344 870  22.64 33,55

2300 2,800 3,000 3400 3,000 3700 3,000 4200 3000 4500 3,000 4800 3,000 5200 3,000 5600 3000 6400
0375 950 2455 36,45 - 2,500 2,800 3,000 3700 3,000 47100 3,000 4600 3,000 4900 3,000 5300 3000 5700 3,000 6,100 3,000 7000

N
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Dlameter

Wall thlckness Nomlnal masses | For reference only L245 or B L290 or X42 L320 or X46 L360 or X52 L390 or X56 L415 or X60 L450 or X65 L485 or X70 L555 or X80
[ sor | ar | sor | wur [ sor | ar [sor | r [ sor [ ar | sor [ wr | sor [ ar | sor | ar | sor | ar |
meter Schedule

inch
o il = e e e e e e R e T
0.156 4,00 10.79 16,21 - 1100 1300 1500 1500 1700 1700 1900 1900 2,000 2000 2200 2200 2400 2400 2500 2500 2900 2900
0.172 4,40 11.87 17,78 - 1,200 1400 1700 1700 1900 1900 2100 2100 2300 2300 2400 2400 2600 2600 2800 2800 3,000 3,200
0.188 4,80 12.94 19,35 - 1,300 1600 1800 1800 2000 2000 2300 2300 2500 2500 2600 2600 2800 2800 3000 3000 3000 3,500
0.203 5,20 13.94 20,91 - 1,400 1700 2000 2000 2200 2200 2400 2400 2700 2700 2800 2800 3000 3,100 3,000 3300 3,000 3,700
0.219 5,60 15.00 22,47 - 1,500 1800 2100 2100 2400 2400 2600 2600 29500 29500 3,000 3,000 3,000 3300 3,000 3500 3,000 4,000
65/8 1683 0.250 6,40 17.04 25,55 6 - 1,700 2100 2400 2400 2700 2700 3,000 3,000 3,000 3300 3000 3500 3000 3700 3000 4000 3,000 4600
0.280 710 18.99 28,22 SCH 40 1,900 2,300 2,700 2,700 3,000 3,000 3,000 3400 3,000 3600 3000 39500 3000 4200 3,000 4500 3,000 5200
0.312 7,90 21.06 31,25 - 2100 2600 3,000 3,000 3,000 3300 3000 3700 3,000 4000 3000 4300 3000 4700 3,000 5000 3,000 5700
0344 8,70 23.10 34,24 - 2300 2,800 3,000 3300 3,000 3700 3,000 4100 3,000 4500 3,000 4,700 3,000 5100 3,000 5500 3,000 6,300
0.375 9,50 25.05 37,20 - 2,500 2800 3,000 3600 3000 4000 3000 4500 3,000 4900 3000 5200 3000 5600 3000 6000 3000 69500
0.432 11,00 28.60 42,67 SCH 80 2800 2800 3,000 4,200 3,000 4600 3,000 5200 3000 5600 3000 5900 3000 6400 3,000 6,500 3,000 7300
0188 480 1696 2537 - 1,000 1200 1400 1400 1600 1600 1800 1800 1900 1900 2000 2000 2200 2200 2300 2300 2700 2700
0203 520 1828 2743 - 1100 1300 1500 1500 1700 1700 1900 1900 2,000 2000 2200 2200 2400 2400 2500 2500 2900 2,900
0219 560 19.68 2948 - 1100 1400 1700 1700 1,800 1800 2,000 2000 2200 2200 2300 2300 2500 2500 2700 2700 3,000 3,00
0250 640 2238 3357 SCH 20 1300 1600 1900 1900 2100 2100 2300 2300 2500 2500 2700 2700 2900 2900 3,000 3100 3,000 3,500
0277 700 2472 36,61 SCH 30 1,400 1,800 2100 2100 2300 2300 2600 2600 2800 2800 3,000 3000 3,000 3200 3,000 3400 3,000 3,900
0312 790 2773 41,14 - 1,600 2,000 2300 2300 2600 2600 2900 2900 3,000 3100 3,000 3300 3,000 3600 3,000 3900 3,000 4400
85/8 2191 6
/ 0322 820 2858 42,65 SCH 40 1,600 2,000 2400 2400 2600 2600 3,000 3,000 3,000 3200 3,000 3400 3,000 3,700 3,000 4,000 3,000 4,600
NOTE:
I 0344 870 30.45 4514 - 1,700 2,200 2600 2600 2800 2800 3,000 3200 3000 3400 3,000 3700 3,000 4000 3,000 4300 3,000 4900
= Standard test pressure
ALT = Alternative test pressure (Applicable if agreed 0.375 9,50 33.07 49,10 - 1900 2400 2,800 2800 3000 3100 3,000 3500 3000 3700 3000 4,000 3000 4300 3000 4600 3,000 5300
between the purchaser and the manufacturer)
0.405 1030 3559 53,03 SCH 60 2100 2,600 3,000 3,000 3,000 3,300 3,000 3700 3,000 4000 3,000 4300 3000 4600 3,000 5000 3,000 5700
0438 110 3833 56,94 - 2200 2,800 3,000 3300 3,000 3600 3000 4000 3000 4400 3,000 4,600 3,000 5000 3,000 5400 3,000 6,200
0.500 12,70 43.43 64,64 SCH 80 2500 2800 3,000 3700 3,000 4100 3,000 4600 3000 5000 3000 5300 3000 5700 3000 6,200 3,000 7000
Revestimentos anticorrosivos - Linhas de conducdo
Conforme condiges do Projeto
Fluido Método de Escoamento . Externo Enterrado Externo Enterrado c
Temperatura Interno g - . Externo Aéreo
(transicao curta distancia) (dutos longa distancia)
Polietileno Tripla Camada (3LPE) Pi -
até 85°C _ _ ou |ntul;as espeiaals
Petréleo NEPIPE i Coating (EPOXI) (Sob Consulta)
(com Protecao Catodica) Pinturas especiais
até 110°C = - Polipropileno (3LPP) (Sob Consulta)
até 85°C Epoxi Liquido _ seliHEme Trlp(I)auCamada (Bl Pinturas especiais
i LINE PIPE (Sob Consulta / Tubos 8") . . (Sob Consulta)
Gas ~ s Coating (EPOXI)
(com Protecao Catddica) e . L
até 110°C Epoxi Liquido _ Polipropileno (3LPP) Pinturas especiais
(Sob Consulta / Tubos 8") (Sob Consulta)
Petroleo LINE PIPE até 75°C Polietileno Poliamida Epoxi Reforcado com Polimero _ Pinturas especiais
(escoamento da Producao) (PE+PA) (WRAP) (Sob Consulta)
Asua Produzida LINE PIPE até 75°C Polietileno Poliamida Epoxi Reforcado com Polimero _ Pinturas especiais
g (escoamento da Producao) (PE+PA) (WRAP) (Sob Consulta)
Agua CONDUGAO INDUSTRIAL ambiente Galvanizado - - Galvanizado
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General Map of manufacturing®

Dimensions NBR 5580 / 5590 / 5597 / 5598 / 6591 / 826
- ASTM A513 / A53 - DIN EN 10305-3

Nominal diameter Wall thickness (mm)

I 0 ) o 5 B s ) e A B

2130 (15 12

26,70/26,90
(20p°

33,40/33,70
(5

42,40 (320 11/4

3/4

1

25,40 1.000
28,57 1125
31,75 1.250
34,92 1375
38,10 1.500
41,27 1.625
47,62 1.875
[ | 50,80 2.000
Estruturats
50,80 -

57,15 -

e Industriais A

7610 (65)° 21/2

73,00 (65)° 212

88,90 (80) 3
101,60 (90)° 31/2

S3ao amplamente utilizados na fabricagdo de maqguinas e 1430 (100) 4

equipamentos industriais devidoa sua versatilidade, resisténcia 127,00 5
mecanica e capacidade de suportar condicdes adversas em 13970 5172
diversos ambientes industriais. 14130 59/16
. ~ 165,10 (150)° 6
Algumas aplicacoes: PR
Sistemas de Ar e Fluidos 17780 7
Troca Térmica e Aquecimento 21910 200 8
Estruturas de Protecao e Seguranca RS RS
Industrias de papel e celulose, petroquimica e refino, energia.
NOTE:
TUbOS de ago—carbono com SOlda IongitUdinal; a Consult our Commercial team to describe details about each product.
. . . . The pi id ith Plain-End b led, Threaded and C led Pi G d and al ith i i i h as:
Podem ser fornecidos Pretos ou Galvanizados, nos perfis Circulares, e e mied o Contg | Caeqenatoplagpeorbroovedand siso wiih anficomosive profection such es
QuadradOS e Retangulares We be able to provide torque tubes with swaged end and holes along of the length for field assembly dedicated to Solar Trackers.

b Standard dimensions according to the Brazilian market.
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Chemical composition (mass fraction) ABNT NBR 5590

Tubos de aco-carbono, com solda longitudinal, pretos ou galvanizados.

e Os tubos podem ser fornecidos Pretos ou Galvanizados.
Specification | Grade
Cu
N LE Outside diameter Wall thickness Nominal masses
ASTM A53 0.25 0.050 0.045 a 0.40°® 0.40°> 015> 0.08° diameter SCH
NBR5590 B 030 120 0050 0045 a  040° 040° OI5° 008 - [NPs | ON | inc 4 gin
0.065 1,65 5 0.54 0,80
NBR 6591 - 0.23 1.00 0.04 0.05 - - - - - -
0.083 21 10 0.67 1,00
0.06- 1/2 15 0.840 21,30
A 018 0.27-0.63 0.035 0.035 - - - - - - 0.095 2,41 30 0.76 112
ASTM A178 C 0.35 0.80 0.035 0.035 - - - - - - 0.109 2,77 40 0.85 1,27
D 0.27 1.00-1.50 0.030 0.015 - - - - - 0.10¢ —— U5 -’ ) (et
3/4 20 1.050 26,70 0.083 21 10 0.86 1,28
0.095 2,41 30 0.97 1,44
NOTE: 0.065 1,65 5 0.87 1,29
a- Maximum value Cu: for ASTM A53 Grade A and B = 0.50 / for NBR 5590 Grade A and B = 0.40 0.109 277 10 1.41 2,09
b- The sum of these elements shall be smaller than 1.00 %. 1 25 1.315 33,40
¢ Minimum value. 0.14 2,90 30 1.46 2,18
0.133 3,38 40 1.68 2,50
0.065 1,65 5 m 1,65
0.109 2,77 10 1.81 2,69
11/4 32 1.660 42,20
T _l d H d . onz 2,97 30 193 2,87
ensitie an araness requirements - 356 - - 339
0.065 1,65 5 1.28 1,90
11/2 40 1.900 48,30
Yield strength Tensile strength 0.109 2,77 10 2.09 31
P on I T 0065 165 5 161 239
tion
ASTM A53 A 30,000 48,000 0.109 2,77 10 2.64 3,93
2 50 2 3/8 60,30
NBR 5590 B 240 35,000 415 60,000 - = 0.125 3,18 30 3.01 4,48
A2 180 26,000 325 47,000 - - 0.154 3,91 40 3.66 5,44
ASTM A178 C 255 37,000 415 60,000 - - 0.218 5,54 80 5.03 748
D 275 40,000 485 70,000 - - 0.083 21 5 2.48 3,69
0.109 2,77 - 3.22 4,80
0.120 3,05 10 3.53 526
NOTE: 0.125 318 - 3.67 5,48
a The values from Grade A must be presented for reference only. 21/2 65 27/8 73,00
0.156 3,96 - 453 6,74
0.188 478 30 5.40 8,04
0.203 516 40 5.80 8,63
0.276 7,01 80 7.66 11,41
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Nominal masses

N_ominal Outside diameter Wall thickness
diameter SCH
I3 0 T R B I I I3 0 T I B I o

l\!omlnal Outside diameter Wall thickness Nominal masses
diameter SCH

0.083 21 5 3.03 4,52 0.156 3,96 9.02 13,41
0.109 2,77 = 3.95 5,88 0.188 4,78 = 10.80 16,09
0.120 3,05 10 4.34 6,46 0.219 5,56 = 12.51 18,61
0.125 3,18 = 4.52 6,72 0.258 6,55 40 14.63 21,77

5 125 5 9/16 141,30
0.156 3,96 = 5.57 8,29 0.281 714 = 15.87 23,62

3 80 31/2

0.188 4,78 = 6.66 9,92 0.312 7,92 = 17.51 26,05
0.216 5,49 40 7.59 1,29 0.344 8,74 = 19.19 28,57
0.250 6,35 = 8.69 12,93 0.375 9,52 80 20.80 30,94
0.281 714 = 9.67 14,40 0.134 3,40 10 9.30 13,83
0.300 7,62 80 10.26 0.156 3,96 = 10.79 16,05
0.083 21 5 3.48 518 0.188 478 = 12.94 19,27
0.109 2,77 = 453 6,75 0.219 5,56 = 15.00 22,31
0.120 3,05 10 498 7,41 0.250 6,35 = 17.04 2536

6 150 6 5/8 168,30
0.125 318 = 5.19 772 0.280 Al 40 18.99 28,26
0.156 3,96 = 6.41 9,53 0.312 792 = 21.06 31,32

3122 90 4

0.188 4,78 = 767 n4 0.344 8,74 = 23.10 34,39
0.226 574 40 9.12 13,57 0.375 9,52 = 25.05 37,28
0.250 6,35 = 10.02 14,92 0.432 10,97 80 28.60 4256
0.281 714 = 118 16,63 0.125 318 = 136 16,93
0.318 8,08 80 12.52 18,63 0.148 3,76 10 13.41 19,97
0.083 2.1 5 3.92 5,84 0.156 3,96 = 14.12 21,01
0.109 2,77 = 512 7,62 0.188 4,78 = 16.96 2526
0.120 3,05 10 5.62 8,37 0.203 5,16 = 18.28 27,22
0.125 318 = 5.86 8,71 0.219 5,56 = 19.67 29,28
0.156 3,96 = 7.24 10,78 0.250 6,35 20 2238 33,31
0.188 4,78 = 8.67 12,91 0.277 7,04 30 24.72 36,31

4 100 412 8 200 8 5/8 219,10
0.219 5,56 = 10.02 14,91 0.289 7,34 = 25.75 38,33
0.237 6,02 40 10.80 16,07 0.312 792 = 2773 41,24
0.250 6,35 = 1.36 16,90 0.322 8,18 40 28.58 42,55
0.281 714 = 12.68 18,87 0.344 8,74 - 30.45 45,34
0312 792 _ 13.96 2078 0.375 9,52 = 33,07 49,20
0337 8,56 = e 2232 0.406 10,31 60 35.67 53,08
0.438 113 = 38.33 57,08
12,70 80 43.43 64,64
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Dimensions ASTM A178 ABNT NBR 5580

Tubos de aco-carbono para uso comum na conducao de fluidos.

- Esta norma contempla os requisitos e substitui a norma DIN2440 (cancelada em 2004)
Wall Thickness

Nominal Diameter Os tubos podem ser fornecidos Pretos ou Galvanizados.
T T e e T [ T :
i i Nominal Outside diameter Wall thickness
| inch | mm | inch | o094 | o104 0,108 0,120 0134 0,148 0,167 Class

| _nch | mm [ inch [ mm |

5 s Gl ak Riag e Sl ) S 15(1/2) 0.840 2130 0.089 2,25 073 1,06
Ib/ft 1.92 21 219 2.41 2.67 2.92 3.28 20 (3/4) 1.059 26,90 0.089 2,25 0.95 1,37

kg/m 3,43 3,77 3,90 4,31 4,77 5,23 5,87 25(1) 1.327 33,70 0.104 2,65 1.40 2,03

2 3/8 60,30 32 (11/4) 1.669 42,40 0.104 2,65 179 2,60
Ib/ft 230 2.53 2.62 2.89 3.21 3.51 3.95 40 (11/2) 1900 R J = ) 531 =

2172 . kg/m 3,62 3,98 412 4,55 5,04 553 6,21 50 (2) 2 3/8 60,30 0.118 3,00 2.93 424
Ib/ft 2.43 2.67 2.77 3.06 3.39 371 4.7 65(21/2) 3 76,10 0.132 335 415 6,01

80 (3) 312 88,90 0.132 3,35 4.88 7,07

kg/m 4,18 4,60 4,76 5,26 5,84 6,40 7,21

2 7/8 73,00 90 (31/2) 4 101,60 0.148 375 6.25 9,05
Ib/ft 2.81 3.09 3.20 3.54 3.92 430 4.84 100 (&) 412 114,30 0148 3,75 7.06 10,22

kg/m 4,37 4,81 4,98 5,50 6,10 6,70 7,54 15 (1/2) 0.840 21,30 0.104 2,65 0.84 1,22

’ 76:20 Ib/ft 2.94 3.23 3.35 3.70 410 450 5.07 20 (3/4) 1059 = 0.10% 2o 109 o
25 (1) 1327 33,70 0.132 3,35 173 2,51

31172 6 kg/m 512 5,64 5,84 6.46 wnr 7.87 8,87 32 (11/4) 1.669 42,40 0.132 3,35 2.23 3,23
Ib/ft 5.07 3.79 3.93 4,34 4.82 5.29 5.96 40 (11/2) 1.900 48,30 0.132 335 2.56 37

kg/m 5,87 6,47 6,70 7.41 8,23 9,05 10,20 >0(2) 2 3/8 60,30 0148 it M 361 2

lh 101,60 65 (21/2) 3 76,10 0.148 3,75 4.62 6,69
Ib/ft 3.95 4.35 4.50 4.98 5.53 6.08 6.86 80 (3) 312 88.90 0157 4,00 578 8,37
kg/m 6,62 7,30 7,56 8,37 9,30 10,22 11,53 90 (31/2) 4 101,60 0.167 4,25 7.04 10,20

s 1430 4.45 4.90 5.08 5.62 6.25 6.87 7.75 100 (%) 4172 650 0.7 450 8.4 12,18
125 (5) 5 1/2 139,70 0.187 4,75 10.92 15,81

150 (6) 61/2 165,10 0.197 5,00 13.63 19,74

15 (1/2) 0.840 21,30 o8 3,00 0.93 1,35

20 (3/4) 1.059 26,90 o8 3,00 122 177

25 (1) 1327 33,70 0.148 3,75 191 2,77

32 (11/4) 1.669 42,40 0.148 3,75 2.46 3,57

40 (11/2) 1.900 4830 0.148 3,75 2.84 4,12

50 (2) 2 3/8 60,30 0.177 4,50 427 619

65 (21/2) 3 76,10 0.177 4,50 P 5.48 7,95

80 (3) 312 88,90 0.177 4,50 6.46 9,37

90 (31/2) 4 101,60 0.197 5,00 8.22 11,91

100 (4) 41/2 114,30 0.220 5,60 10.36 15,01

125 (5) 51/2 139,70 0.220 5,60 12.79 18,52
150 (6) 6 1/2 165,10 0.220 5,60 15.21 22,03

Embalagem: Os tubos sdo fornecidos em feixes com quantidades e pesos que irdo variar de acordo
com a especificacao dimensional do produto ou acordo prévio.

* Pressao de Trabalho: 50% da Pressao de Teste

Comprimento de fabricacao: 6m (Sob consulta, outros comprimentos poderao ser fornecidos)
Extremidades: Lisas (corte reto) / Rosqueadas (BSP-conica ISO7/1) / Biseladas / Ranhuradas
Galvanizacao: Imersao a quente

Massa de zinco por unidade de area: (400g/m2 min.)
Camada: 56 pm

Tolerancias de fabricacao:

- Espessura: -12,5%

- Peso: >10ton. + 10% / lote = 10ton. + 7.5% Produto certificado conforme

- Comprimento: +50mm 0s requisitos da portaria
n° 246/2016 do Inmetro

Rebarba interna removida (RR): >20 (3/4")

54 55



ABNT NBR 6591

Tubos de aco-carbono com solda longitudinal de secdo circular, quadrada,

retangular e especial para fins industriais.
- Os tubos podem ser fornecidos pretos ou galvanizados e em secdo circular,

guadrada ou retangular;

- Para tubos galvanizados, somente mediante consulta.

Grade

1/2

3/4

11/4

112

56

Outside diameter

0.840

1.059

1.327

1.669

1.900

21,30

26,90

33,70

42,70

48,30

Wall thickness

0.059
0.075
0.079
0.089
0.104
0.059
0.075
0.079
0.089
0.104
0.059
0.075
0.079
0.089
0.104
0.118
0.132
0.059
0.075
0.079
0.089
0.104
0.118
0.132
0.059
0.075
0.079
0.089
0.104
0.18
0.132
0.148
0.167

1,50
1,90
2,00
2,25
2,65
1,50
1,90
2,00
2,25
2,65
1,50
1,90
2,00
2,25
2,65
3,00
3,35
1,50
1,90
2,00
2,25
2,65
3,00
3,35
1,50
1,90
2,00
2,25
2,65
3,00
3,35
3,75
4,25

Nominal masses

0.51
0.63
0.66
0.73
0.84
0.65
0.81
0.85
0.94
1.09
0.82
1.03
1.08
1.20
1.40
1.57
1.73
1.04
1.31
1.38
1.54
179
2.01
2.23
1.20
1.50
1.58
1.76
2.06
2.31
2.56
2.84
3.19

I I I N

0,73
0,91
0,95
1,06
1,22
0,94
117
1,23
1,37
1,58
1,19
1,49
1,56
1,75
2,03
2,27
2,51
1,51
1,90
(399
2,23
2,60
2,91
3,23
1,73
2,17
2,28
2,56
2,98
3,35
3,7
412
4,62

Outside diameter

N N T N T

2 23/8
212 27/8
3 312
4 412
5 51/2
6 612
6 65/8

60,30

73,00

88,90

14,30

139,70

165,10

168,30

Wall thickness

0.148
0.167
0.177
0.187
0.148
0.167
0.177
0.187
0.248
0.148
0.167
0.187
0.197
0.248
0.315
0.148
0.167
0.177
0.187
0.248
0.315
0.148
0.167
0.177
0.187
0.248
0.315
0.148
0.167
0.177
0.187
0.248
0.315
0.148
0.167
0.177
0.187
0.248
0.315

3,75
4,25
4,50
4,75
3,75
4,25
4,50
4,75
6,30
3,75
4,25
4,75
5,00
6,30
8,00
3,75
4,25
4,50
4,75
6,30
8,00
3,75a
4,25
4,50
4,75
6,30
8,00
3,75a
4,25
4,50
4,75
6,30
8,00
3,75a
4,25
4,50
4,75
6,30
8,00

Nominal masses

3.61
4.06
4.28
4.49
4.30
4.84

5.1
5.37
6.96
5.29
5.96
6.62
6.95
8.62
10.72
6.87
775
819
8.62
127

14.09

8.45

9.54

10.08
10.62
13.93
17.46
10.03
1.33
1.98
12.62
16.58
20.83
10.22
11.55
1221
12.87
16.91

2125

5,23
5,87
6,19
6,51
6,40
7,20
7,60
k)
10,36
787
8,87
9,85
10,34
12,83
15,95
10,22
1,53
12,19
12,83
16,77
20,97
12,57
14,20
15,00
15,81
20,72
25,98
14,92
16,86
17,82
18,78
24,67
30,99
15,21
1719
18,17
19,15
2517
31,62
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Outside diameter

N N T I T

7 177,8

85/8 219,1

Wall thickness

0.148
0.167
0.187
0.248
0.315
0.148
0.167
0.177
0.187
0.248
0.315

3,752
4,252
4,75
6,30
8,00
3,752
4,252
4,502
4,75
6,30
8,00

Nominal masses

10.81
12.22
13.62
17.90
22.51
13.38
1513
16.00
16.87
22.21
27.98

16,09
18,19
20,27
26,64
33,50
19,91
22,52
23,81
251
33,05
41,64

Tabelas e calculos uteis

EQUIVALENCIA ENTRE DESIGNAGCOES DE BITOLAS E DIAMETROS NOMINAIS - NORMAS DE TUBOS PARA CONDUGAO

SISTEMA INGLES (pol) w38 v %1 % 1wt 2 2%t 3 4" 5" 6"
SISTEMA METRICO (mm) 8 10 15 20 25 32 40 | 50 65 80 100 125 150
Roscas
COMPRIMENTO DE ROSCA UTIL (K)
DIA. ROSCA BSP PASSO iﬁgﬁ:s"w':
NOMINAL (IS0 7.1) (N° DE FIOS) B1.201
1
FECEE
14 150 14 14 14 150
127 | 163 14 14 127 | 163
145 19,1 11 15 145 191
168 | 214 11 15 168 214
211 257 11 15 168 214
232 | 302 11 8 211 | 257 |/
263 333 11 8 232 302 /
23 | 393 11 8 163 333 1
366 436 11 8 323 393 <
36,6 | 436 11 8 | e | e
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Unidade Lorena

Av. Dr. Leo de Affonseca Netto, 750
Jardim Novo Horizonte - Lorena / SP
CEP 12605-720

www.tubosapolo.com.br

Unidade Rio de Janeiro

Av. Chrisostomo Pimentel de Oliveira, 2.651
Pavuna - Rio de Janeiro / R)
CEP 21650-001

Escritorio Comercial

Rua do Passeio, 70 - 3° andar
Centro - Rio de Janeiro / RJ
20021-290



