SEAMLESS MECHANICAL TUBING
Outside Diameter Tolerances for Round Hot-Finished Tubing * ¢

Qutzide Diameter Qutzide Diarmeter Tolerance,
Size Range, in. {rarm)
in. {rnm) Cher Under

Up to 2.999 (76.17) 0.020 (0.51 0.020 (0.51

3.000-4 499 (76 .20-114 27) 0.025 (064 0.025 (0.64

4 .500-5.999 (114.20-152.37) 0.031 (0.79) 0.031 (0.79)

6.000-7.499 (152.40-190.47) 0.037 (0.24) 0.037 (0.94)

7.500-8.999 (190.50-228.57) 0.045 (1.14) 0.045 (1.14)

2.000-10.780 (228.60-273.05) 0.060 (1.27) 0.060 (1.27)
& Diameter tolerances are not applicable to normalized and tempered or quenched and tempered conditions.
b The common ranga of sizez of hot finished tubos is 1-142 in. (321 mm)to 10-34 in. (272.0 mm) outside

diameter, with wall thickness at least 3% or more of outzide diameter, but not less than 0.095 in. (2.41 mm).

C Larger size= ara available; consult manufacturer for sizes and tolerances.

Wall Thickness Tolerances for Round Hot-Finished Tubing

Wall Thickness Tolerance,® percent Over and Under Mominal

Wall Thickness

Hange as Qutside Diameter Qutside Diameter Outside Diameter
Percent of 2999 in. (76.19 mm) 3000 in. (76.20 mm) to 6.000 in. (15240 mm) to
Qutside Diameter and smaller £.999 in. (15237 mm) 10.750 in. (273.05 mm)
Lnder 15 12.5 10,0 10.0
15 and cwer 100 ThA 10.0

2 Wall thickress talerances rray not be spplicable to walls 0199 in. (5.05 ror) and less; consult ranetscturer or wall tolerances on such wbe sizes.



Stralghtness Tolerances for Seamless Round Mechanical Tubing

MCTE 1 — Tha straightness variation for ary 2 ft. (0.09 m) of length is measured with a 2-ft. straight-edge and the use of a al
ar gage. The total varation, that iz the maximum curvature at any point in the total length of the tube, is determined by rolling the
tuba on a surfaca plate and measunng the concavity with a fealar gage.

MCOTE 2 The tolerances apply generally to unannealed, finizh-annealed, and medium-annealed cold-finished or hot-finished
tubas. When straightaning stresses would interfere with the use of the end product, the stmightness tolerances shown do not
apply whan tubing is spacified "not to be straightenad after furnace treatment” These straightness tolerances do not apply to

soft-annealed or quenched and tempered tubes,

Maximum Curvature
in Total Lengths
in. (mm)

Maximum Curvature

for Lengths Under
3ft.or1m

Maxirnum
Curvature
in any 3 ft.
Size Limits in. {rm)
0.0 5in. (127.0 mm)
and smaller. Wall thickneszs, 0.030 (0.83)
owver 3% of O.D.
QD over 5to 8in.
(127.0 to 203.2 mm), incl. 0.045 (1.25)
Wall thickness,
cwver 4% of O.0.
0.0 over & to 12-3/4 in. 0.080 (1.67)

(203.2 to 322.8 mm),
incl. Wall thickness,
ower 4% of 0.0,

0.030 x (no.of ft. of length/3)
(0.83 x no. of m of length)

0.045 x (no.of ft. of length/3)
(1.25 x no. of m of length)

0.060 x (no. of ft. of length/3)
(1.67 x no. of m of length)

ratio of 0.010 in.J/f.
or 0.83 mm/m

ratio of 0.015 in.J/ft.
or 1.25 mm'm

ratio of 0.020 in./ft
or 16.7 mm'm




Length Tolerances for Round Hot-Finished or Cold-Finished Tubing

MOTE — The producar should be consulted for length tolerances for tubes produced by liquid- or air-quanching heat treatment.

Taolerance, in. {mm)

Length, ft. (m) Outside Diameter, in. (mm) Ower Under
4 (1.2) and under up to 2 (50.8), incl. 1/16 (1.6) 0
4 (1.2) and under over 2 to 4 (50.8 to 101.6),
inel. 332 (2.4) 0
4 (1.2) and under over 4 (101.8) 1/8 (3.2) 0
Cwer 4 to10 (1.2 to 3.0), incl. up to 2 (B0.8), incl. 332 (2.4) 0
Owver 4 to10 (1.2 to 3.0), incl. Owver 2 (50.8) 1/8 (3.2) 0
Over 10 to 24 (3.0 to 7.3),
incl. all sizes 3M6E (4.8) 0]
Cher 24 (7.3) all sizes 316 +1/2 9]
(4.8 +12.7)
for each 10 ft.
(3.0 m)or

fraction over
24 ft. (7.3 m)




ASTM A-519 TABLE 1 Chemlcal Requirements of Low-Carbon Steels
Chemizal Compastion Limits, 36

M Limits 3 to beat and prod uct
E;?;uaﬁ:n Carbon® hlanganessE F‘hnsﬁ_ll';irUE,E' EI.I|_|I_Ifau;£, B anakzis a3k F
AT 1040 0.05-0.15 0.30-0.60 0040 0050 ® Limits apply 1o heat ara sis; excep
T 4045 0.40-0.20 0.30-0.60 0.040 0,050 as required by 5.4, productanalysis
T % 4045 0.40-1.20 0.60-0.90 0.040 0.050 are subject © the applicable
T 020 0.15-0.25 0.20-0.60 0.040 0.050 additional tolerances given in
MT X 4020 0.15-0.25 0.70-1.00 0.040 0.050 Table &

TABLE 2 Chemlcal Requirements of Other Low-Carbon Steels
GE"?'E _ Chemical Composition Limits, A
EesLaten Carbon Manganese Phospharus, Sulfur,
Max Maxs

100& 090 mao 0.30-0.50 0.040 0.050 5 T
1040 0.08-0.4% 020060 0040 0.080 E;E E"-'IQED ar';':mm dien G
1042 0.40-0.15 020060 0,040 0.050 TR ara bysis; except
1045 0.42-0.18 0.20-0.50 0.040 0.050 as required by £.4, product anabsis
10416 0132018 0.60-0.90 0.040 0.050 are subject 10 the applicable
1047 0.15-0.20 0.20-0.60 0.040 0.050 additiora | ok mnces.
104a 0.15-0.20 0.60-0.00 0.040 0.050
1049 0.15-0.20 0.70-1.00 0.040 0.050
1020 0.18-0.23 0.20-0.60 0.040 0.050
1024 0.18-0.23 0.60-0.00 0.040 0.050
1022 0.18-0.23 0.70-1.00 0.040 0.050
1025 0.22.0.28 0.20-0.60 0.040 0.050
1026 0.22.0.28 0.60-0.00 0.040 0.050
10320 0.28-0.34 0.60-0.00 0.040 0.050
10325 0.32-0.38 0.60-0.00 0.040 0.050
1040 0.37-0.44 0.60-0.90 0.040 0.050
1045 0.43-0.50 0.60-0.90 0.040 0.050
1080 0.48-0.55 0.60-0.90 0.040 0.050
1518 0.15-0.21 1.10-1.40 0.040 0.050
1524 0.19-0.25 1.35-1.65 0.040 0.050
1544 0.36-0.44 1.35.-1.65 0.040 0.050




ASTM A 519

TABLE 3

CHEMICAL HREQUIREMENTS FOR ALLOY STEELS

Motz 1 — The mnges and limits in this table apply 1o steel not exeeeding 200 0.2 (1290 =m2) in czross-sectional aea.
Motz 2 — Small quantities of certain elements are presznt in alloy steels which are not specified or required.
The=s= elements are monsidered as incidental and may be present to the follkbwing maximum amounts:
copper, 0.35%; nickel, 0.25%; chmomiom, 0.20%; molybdenum, 0.10%.
Motz 3 — The mnges and limits given in this tablke apply 1o heat analysis; except a5 required by 6.1, product analvses
are subject to the applizcable additional tolerances gven in Table 5.

Chemical Composttion Limts, %

Gla-;ha ﬂ'?’ Carban Manganese Phosphorus®  Sulfur,©.D Silican Micde| Chmomium o hbdenum
Designation e kel

13220 0-280.33 1.60-1.90 0.040 0.040 0.45-0.324 - - -

1335 0.232-0.38 i.60-1.90 0.040 0.040 0.15-0.345 - - -

1240 0.238-0.43 1.60-1.90 0.040 0.040 0.45-0.324 - - -

1245 0.43-0.48 1.60-1.90 0.040 0.040 0.45-0.324 - - -

2140 0.238-0.432 0. Fo-0.90 0.040 0.040 0A45-0325  1.40-1.40 0.55-0745 -

Ezz10 0.0&-0.12 0.45-0.60 0.025 0.025 0A45-023456 3225-2.75 1.40-1.75 -

4012 0.09-0.14 0. F5-4.00 0.040 0.040 0.45-0.34 - - 0.45-0.245
4023 0.20-0.24 0. Fo-0.90 0.040 0.040 0.45-0.324 - - 0.20-0.20
4024 0.20-0.24 0. Fo-0.90 0.040 0.0325-0050 0A45-025 - - 0.20-0.20
4027 0.25-0.20 0. Fo-0.90 0.040 0.040 0.45-0.324 - - 0.20-0.20
4028 0.25-0.20 0. yo-0.90 0.040 0.025-0.050 045-0.25 - - 0.20-0.20
40237 0.25-0.40 0. Fo-0.90 0.040 0.040 0.45-0.24 - - 0.20-0.20
4042 0.40-0.45 0.70-0.90 0.040 0.040 0.15-0.345 - - 0.20-0.30
4047 0.45-0.4580 0. Fo-0.90 0.040 0.040 0.45-0.324 - - 0.20-0.20
4063 0.60-0.67 0. 5-4.00 0.040 0.040 0.45-0.324 - — 0.20-0.20
4148 0.4&8-0.22 0. o0-0.90 0.040 0.040 0.45-0.24 - 0.40-0.60 0.0&8-0.145
44320 0.28-0.33 0.40-0.60 0.040 0.040 0.15-0.35 - 0.80-1.40 0.45-0.25
4135 0.33-0.348 0. Fo-0.90 0.040 0.040 0.45-0.324 - 0.80-4.40 0.45-0.245
4137 0.25-0.40 0. Fo-0.90 0.040 0.040 0.45-0.324 - 0.80-4.40 0.45-0.24
4140 0.2&8-0.42 0. 5-4.00 0.040 0.040 0.45-0.24 - 0.g0-4.40 0.45-0.24
4142 0.40-0.45 0. Fa-41.00 0.040 0.040 0.45-0.34 - 0.80-4.40 0.45-0.24
4145 0.43-0.48 0.F5-41.00 0.040 0.040 0.45-0.34 - 0.80-4.40 0.A45-0.25
4147 0.45-0.580 0. y5-41.00 0.040 0.040 0.45-0.324 - 0.80-4.40 0.45-0.24
4450 0.48-0.52 0. 5-4.00 0.040 0.040 0.45-0.24 - 0.20-4.40 0.45-0.24
4320 0.47-0.22 0.45-0.65 0.040 0.040 0.45-0.356 4.685-2.00 0.40-0.60 0.20-0.30



ASTM A 19 TABLE 3 continued
CHEMICAL REQUIREMENTS FOR ALLOY STEELS

Chemiczal Composition Limits, 96

Girade 4B 2 . .
Desigration Carbon Manganese Phosphorus© Sulfur=P Silizon Miczhe | Z hromiurm Malybde num
riaes e
4337 0.25-0.40 0.60-0.20 o.a40 0.040 0.15-025 4.65-2.00 0.70-0.90 0.20-0.20
E4237 0.25-0.40 0.65-0.95 Q.25 0.025 0.15-025 1.65-2.00 0.70-0.90 0.20-0.20
4340 0.38-0432 0.60-0.80 0.040 0.040 0.45-025 4.65-Z.00 0.70-0.90 0.20-0.20
E4z40 0.38-043 0.65-0.85 o.az25 0.025 0.15-0.25 4.65-2.00 0.70-0.90 0.20-0.20
4422 0.20-0.25 0.70-0.90 o.a40 0.040 0.15-0.35 - - 0.25-0.45
G427 0.24-0.29 0.70-0.90 Q.40 0.040 0.15-0.35 - - 0.25-0.45
5420  0.18-023 045065 0.040 0.040 0.15-0.35 - - 0.45.0.60
4645 0.43-0.4& 0.45-0.65 0.040 0.040 0.45-025 4.65-Z.00 — 0.20-0.20
4547 0.15-0.20 0.45-0.65 o.a40 0.040 0.15-0235 4.65-2.00 - 0.20-0.20
4520 o.47-0.22 0.45-0.65 o.a40 0.040 0.15-03235 41.65-2.00 - 0.20-0.20
462 1 0.48-023  0.70-0.90 0.040 0.040 0.45-035 1.65-2.00 - 0.20-0.30
4718 0.16-0.24 0.70-0.90 Q.40 0.040 0.15-0.25 0.90-1.20 0.25-0.55 0.20-0.40
4720 o.417-0.22 0.50-0.70 Q.40 0040 0.15-0.25 0.90-1.20 0.25-0.55 0.15-0.25
4815 0.1z2-0.1& 0.40-0.60 0.a40 0.040 0.15-035 32.25-3.75 - 0.20-0.20
4547 0.15-0.20 0.40-0.60 o400 0.040 0.15-0.35 325375 - Q20-0.30
4820 0.18-0.23 0.50-0.70 o.a40 0.040 0.15-035 3225375 - 0.20-0.20
G045 0.42-0.47 0.20-0.50 o.a40 0.040 0.15-0.35 - 0.20-0.50 -
G046 0.432-0.50 0.75-1.00 o.a40 0.040 0.15-0.35 - 0.20-0.35 -
5115 0.13-0.18 0.70-0.90 Q.40 0.040 0.15-0.25 - 0.70-0.90 -
5420 o.417-0.22 0.70-0.90 Q.40 0.040 0.15-0.25 - 0.70-0.90 —
5430 0.25.0.33 0.70-0.90 0.a40 0.040 0.15-0.35 - 0.g0-41.410 -
G432 0.20-0.25 0.60-0.20 Q.40 0.040 0.15-0.25 - 0.75-1.00 -
5440 0.28-0.4:2 0.70-0.90 o.a40 0.040 0.15-0.25 - 0.70-0.90 -
51445 0.43-048 0.70-0.90 0.040 0.040 0.45-0.35 - 0.70-0.90 -
5447 0.45.0.52 0.70-0.95 Q.40 0040 0.15-0.35 - 0.85-1.15 -
5450 0.458-0.52 0.70-0.90 o.a40 0.040 0.15-0.35 - 0.70-0.90 -
51545 0.50-0.60 0.70-0.90 .40 0.040 0.15-0.35 - 0.70-0.90 -
5160 0.455-0.65 0.75-1.00 0.a40 0.040 0.15-0.35 - 0.70-0.90 -
ES0400 095-1 .40 0.25-0.45 o.az25 0.025 0.15-0.35 - 0.40-0.60 -
ES14100 095-1 .40 0.25-0.45 Q.25 0.0245 0.15-0.35 - 0.90-1.15 -



ASTM A 19 TABLE 3 continued

CHEMICAL REQUIREMENTS FOR ALLOY STEELS

Chemiczal Composition Limits, 96

Girade 4B 2 . .
Desigration Carbon Manganese Phosphorus© Sulfur=P Silizon Miczhe | Z hromiurm Malybde num
riaes e
ES2100 005110 025045 0,025 0.025 0.15-0.35 = 1.20-1.60 2
Wanzadium
5118  0.16-021  0.50-0.70 0,040 0,040 0.15-0.35 = 0.50-0.70 0.40-0.15
5120 047-0.22  0.70-0.90 0.040 0,040 0.15-0.35 2 0.70-0.90 0.40 min.
5150 048053  0.70-0.90 0.040 0.040 0.15-0.35 : 0.80-1.40 0.45 min.
Alurminum Mo by bde num
E7{40 038043 050070 0.025 0.025 0.45-040 085130 140180 0.30-0.40
iz ha |
g115 043048  0.70-0.90 0.040 0.040 0.45-035 020.040  0.30-0.50 0.08-0.15
SE15 0.4z-04& 0. Fo-0.90 0.040 0.040 0A45-035 040-0.70 0.40-0.60 0.A45-0.24
aei7r 0.45-0.20 0. Fo-0.90 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.A45-0.24
aEz20 04&-0.22 0. yo-0.90 0.040 0.040 0A45-0325 0.50-0.70 0.40-0.60 0A45-0.24
aEzE 0.20-0.25 0. yo-0.90 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.45-0.24
Se25 0.23-0.28 0.70-0.90 0.040 0.040 0.45-0.35 040-0.70 0.40-0.60 0.45-0.245
sEzr 0.25-0.20 0. Fo-0.90 0.040 0.040 045025 040-0.70 0.40-0.60 0.45-0.24
aE20 0.2&8-0.32 0. Fo-0.90 0.040 0.040 0A45-0325 040-0.70 0.40-0.60 0.45-0.24
=1 0.25-0.40 0. r5-4.00 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.45-0.24
ae40 0.2&-042 0. y5-4.00 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.45-0.24
SEd 2 0.40-0.45 0. y5-4.00 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.A45-0.245
SE45 0.43-0.48 0. y5-4.00 0.040 0.040 0A45-0325 040-0.70 0.40-0.60 0.45-0.24
aes0 0.48-0452 0. r5-4.00 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.45-0.24
=] atartal 0.50-0.60 0.75-4.00 0.040 0.040 0.45-0.35 040-0.70 0.40-0.60 0.45-0.245
SEE0 0.585-0.65 0.y5-4.00 0.040 0.040 0A45-035 040-0.70 0.40-0.60 0.A45-0.24
arTaen 0.4&-0.23 0. Fo-0.90 0.040 0.040 045025 040-0.70 0.40-0.60 0.20-0.20
8735 0.32-0.38 0. y5-4.00 0.040 0.040 0A45-0325 040-0.70 0.40-0.60 0.20-0.20
a740 0.2&-042 0. 75-4.00 0.040 0.040 0A45-025 040-0.70 0.40-0.60 0.20-0.20
8742 0.40-0.580 0.y5-4.00 0.040 0.040 0A4S5-035 040-0.70 0.40-0.60 0.20-0.320
gLzz 0.20-0.25 0.y5-4.00 0.040 0.040 0A45-035 040-0.70 0.40-0.60 0.30-0.40



ASTM A 19 TABLE 3 continued

CHEMICAL REQUIREMENTS FOR ALLOY STEELS

Chemiczal Composition Limits, 96

Girade 4B 2 . .
Desigration Carbon Manganese Phosphorus© Sulfur=P Silizon Miczhe | Z hromiurm Malybde num
riae riae
Oz54 0.50-0.60 0.70-0.945 Q.40 0.040 1.60-2.20 - - -
Qza0 0.455-0.65 0.70-1.00 0.a40 0.040 1.60-2.20 - - -
QZe2 0.55-0.65 0.75-1.00 .40 0.040 1.80-2.20 - 0.25.0.40 -
EQz10 0.ng-0.432 0.45-0.65 025 0.0245 0.15-0.25 2.00-2.50 1.00-1 .40 0.0g-0.15
Q840 0.28-0.432 0.70-0.90 o.a40 0.040 0.15-035 0.85-1.45 0.70-0.90 0.20-0.20
Q850 0.458-0.52 0.70-0.90 o.a40 0.040 0.15-035 0.85-1.15 0.70-0.90 0.20-0.20
S0E40 0.28-042 0.75-1.00 o.a40 0.040 0.15-0.35 - 0.40-0.60 -
S0B44 0.432-0.48 0.75-1.00 o.a40 0.040 0.15-0.35 - 0.40-0.60 -
S0E46 0.432-0.50 0.75-1.00 .40 0.040 0.15-0.35 - 0.20-0.35 -
S0ES0 0.458.-0.53 0.74-1.00 o.a40 0.040 0.15-0.35 - 0.40-0.60 -
SOE&0 0.55-0.65 0.75-1.00 o.a40 0.040 0.15-0.35 - 0.40-0.60 -
54E60 0.55-0.65 0.75-1.00 o.a40 0.040 0.15-0.35 - 0.70-0.90 -
S41B45 0.43-0.48 0.75-1.00 o.a40 0.040 0.15-0.35 0.20-0.40 0.25-0.55 0.0g-0.15
SEE45 0.43-0.48 0.75-1.00 o.a40 0.040 0.15-035 040-0.70 0.40-0.60 0.15-0.25
o4E45 0.13-0.18 0.75-1.00 Q.40 0.040 0.15-0.25 0.20-0.60 0.20-0.50 0.0g-0.15
Q4 BT 0.45-0.20 0.75-1.00 0.040 0.040 0.45-0325 0.30-060 0.20-0.50 0.08-045
o4 B30 0.258.-0.33 0.75-1.00 o400 0.040 0.15-0.25 0.20-0.60 0.20-0.50 0.0ag8-0.15
o4 B40 0.28-0432 0.75-1.00 o.a40 0.040 0.15-0.25 0.320-0.60 0.20-0.50 0.0g-0.15

& Grades shown nthis ble with prefic letter E generlly are manufactured by the basicelectric-fumace process. All cthers are nomalky

rnanufactured by the ba sic-open- beath process but may be manufactued by the ba sicelectnc fumacee pocess with adjustments inphospho-
ru= and sulfur.

B Grades shown inothis whble with the eter By such as S0B40, can be expecied to have 0,000 5% minmum bonon cortmol

C The phosphones sulfur limitatiors foreach pmocess aeas follows:
Basic electric fumace 0025 maz % Acid electnc fumace 0050 max %

Bz =iz open hearth 0040 i3 x Acid open hea rth 0050 max #
L Minimumn and maxinurn sulfur comtert ndicates resulfurced stesls.



