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Diifferences between tube and pipe? P.2

Nominal Pipe Size & Schedule
Nominal Pipe Size (NPS) is a North American set of standard
sizes for pipes used for high or low pressures and
temperatures. It is also known as Nominal Bore (NB).
Nominal pipe size refers to only the outside diameter (OD) of
a pipe making it somewhat vague. For example, when we say
pipe size is NPS 2, it refers to all the pipes having 2.375” (or
60.3mm) as outside diameter irrespective of wall thickness
and thus the inside diameter. Specific pipe is identified by
pipe diameter and another non-dimensional number for wall
thickness referred to as the Schedule (SCH). Pipe schedule
sets the pipe wall thickness. Increasing the wall thickness of
the pipe increases the mechanical strength of the pipe,
allowing it to handle higher design pressures.
Standardization of wrought steel Pipe schedule and pipe sizes
begin with the mass production era. At that time, pipes are
available in only three sizes standard weight (STD), extrastrong (XS), and double extra-strong (XXS), based on the iron
pipe size (IPS) system.
With the modernizing of various industries and the use of
pipes in different pressure and temperature condition, three
sizes are not sufficient to fit all applications. This will result in
the concept of the schedule number that combines wall
thickness and diameter of the pipe.
By adding schedule numbers to the IPS standards, today we
know a range of wall thicknesses, namely:
Standards

Materials

Schedule

ASME B36.10

Carbon Steel
& Wroought
Iron Pipe

5, 10, 20, 30, 40, 60,
80, 100, 120, 140, 160,
STD, XS, XXS

ASME B36.19

Stainless Steel
Pipe

5S, 10S, 40S, 80S

Satisfaction
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Cost of stainless steel pipe is much higher than carbon steel
pipe. Due to corrosion resistance properties of stainless steel,
advancement of high alloy stainless steel and fusion welding
less thickness pipe can be work satisfactorily without fear of
early failure.

The International Standards Organization (ISO) also employs a
system with a SI or Metric designator. Diameter nominal
(DN) also a European equivalent of NPS. It indicates standard
pipe size when followed by the specific size designation
number without a millimeter symbol.
For example, DN 80 is the equivalent designation of NPS 3.
Below a table with equivalents for NPS and DN pipe sizes.
Nominal
Pipe Size
NPS
(inches)
1/8
1/4
3/8
1/2
3/4
1
1¼
1½
2
2½
3
3½
4
5
6
8
10
12
14
16
18
Note:




Diameter
Nominal
DN
(mm)
6
8
10
15
20
25
32
40
50
65
80
90
100
125
150
200
250
300
350
400
450

Nominal
Diameter
Pipe Size
Nominal
NPS
DN
(inches)
(mm)
20
500
22
550
24
600
26
650
28
700
30
750
32
800
36
900
40
1000
42
1050
44
1100
48
1200
52
1300
56
1400
60
1500
64
1600
68
1700
72
1800
76
1900
80
2000
Based on ASME B36.10

From this table, you can see that initially pipe size
increase by ¼ than ½ and then by 1”. From 6” to 42”, it
increases by 2” step and after that in 4”.
For NPS ≥ 4, the related DN = 25 multiplied by the NPS
number.

What are the
differences between
Tube and Pipe?
Tube is generally used for
pressure equipment, for
mechanical applications and
fo instrumentation systems.
Tube size is specified by OD
and wall thickness and the
measured
OD
which
expressed in inches or mm
and
stated
the
true
dimensional value of the
hollow section within very
close tolerance. Tubes can be
cylindrical,
square,
rectangular and of any
shapes. It is usually more
expensive than pipe due to
tigher
manufacturing
tolerances.
The wall thickness of a steel
tube is expressed in inches or
mm. For tubing, the wall
thickness is measured with a
gage nomenclature.

Pipes are round in shape with
tolerances are set but rather
loose. It is categorized as
tubular vessels used in
pipeline and piping systems
and commonly transport
gases or fluids. They are
specified
by
NPS
and
Schedule.
NPS is a size
standard established by ANSI
and should not be confused
with various thread standards
such as NPT and NPSC.

Facts you need to know:
 Schedule number = P/S
o
P is the service pressure in psi
o
S is the allowable stress in psi
 Schedule 40 pipe mean it can withstand a certain
amount of pressure.
 Schedule 80 pipe is thicker than Schedule 40. Look at
the above formula of schedule number, allowable stress
for material at a given temperature is fixed. That means
with an increase in service pressure schedule number
will increase which is a pipe wall thickness designator.
 Schedule Standard (STD) is identical to SCH 40S and 40
for NPS 1/8 to NPS 10, inclusive.
 Schedule Extra Strong (XS) is identical to SCH 80S and 80
for NPS 1/8 to NPS 8, inclusive.
 Schedule Double Extra Strong (XXS) wall is thicker than
schedule 160 from NPS 1/8 to NPS 6 inclusive, and
schedule 160 is thicker than XXS wall for NPS 8 and
larger.
However the Nominal Pipe Size (NPS) and Outside
Diameter (OD) values are not always equal, which can
create confusion.

 For a given NPS, the OD stays fixed and the wall thickness
increases with increase in schedule number.
 For a given schedule number, the OD increases with NPS
while the wall thickness either stays constant or
increases.
 Using equations and rules in ASME B31.3 Process Piping,
it can be shown that pressure rating decreases with
increasing NPS and constant schedule.
Calculation of Pipe Internal Diameter (ID):
For process engineers, the most important information is the
pipe Internal Diameter (ID), as this is used in
line sizing calculations. As discussed above, for a given
Nominal Pipe Size (NPS), the pipe Outside Diameter (OD)
remains constant. As the pipe schedule changes, the ID of
the pipe changes.
The ID of the pipe can be easily calculated, as long as the
pipe NPS and schedule are known. The pipe ID is given
by the pipe NPS minus double the pipe wall thickness (which
can be obtained from the pipe schedule).
For example, for a NPS 12 (DN 300) pipe, schedule 40, the
OD and wall thickness are respectively 12.75” (324 mm) and
0.406” (10.4 mm). Thus:
 Pipe ID (inch) = 12.75 – (2 x 0.406) = 11.938” or
 Pipe ID (mm) = 323.8 – (2 x 10.31) = 303.18 mm.
It is worth bearing in mind that wall thicknesses come within
a specified tolerance, depending on the engineering
standard used. A typical wall thickness tolerance is 12.5%.
This means that the actual internal pipe diameter may vary
slightly from that quoted above.

 For NPS ⅛ to 12 – The NPS and OD values are different.
For example, the OD of a NPS 12 pipe is actually 12.75”
(323.9mm). To find the actual OD for each NPS value,
refer to the reference tables which are based on ASME
standards B36.10M and B36.19M.
 For NPS 14 and above – The NPS and OD values are
equal. In other words, a NPS 14 pipe is actually 14”
(355.6mm) OD.

Tube

Piping

Dimension Tolerance for Carbon Steel & Stainless Steel Pipe
Common dimension tolerances are listed in ASTM A530. However, each product has it own requirements and when given in
that specification that will govern over A530.
Description
Weight

Seamless & Welded Pipe

Size
NPS 12 (DN300) and under
NPS 14 (DN350) and above (Note 1)
Wall Thickness
1/8 to 2-1/2, inclusive all t/D ratios (Note 2)
3 to 18, t/D up to 5% inclusive
3 to 18 include, t/D ratios
20 and larger, welded, all t/D ratios (Note 3)
20 and larger, seamless, t/D up to 5% inclusive
20 and larger, seamless, t/D > 5%

Forged and Bored Pipe
Cast Pipe
Inside Diameter for Cast Pipe
Outside Diameter (Note 4)
1/8 to 1-1/2, inclusive
Over 1-1/2 to 4, inclusive
Over 4 to 8, inclusive
Outside Diameter
Over 8 to 18, inclusive
Over 18 to 26, inclusive
Over 26 to 344, inclusive
Over 34
As per ASTM A530/A530M-12 and ASTM A999/A999M-15

Over
10.0%
10.0%

Under
3.5%
5.0%

20.0%
22.5%
15.0%
17.5%
22.5%
15.0%
1/8” (3.2mm)
1/16” (1.6mm)
NIL

12.5%
12.5%
12.5%
12.5%
12.5%
12.5%
NIL
NIL
1/16” (1.6mm)

1/64” (0.4mm)
1/32” (0.8mm)
1/16” (1.6mm)
3/32” (2.4mm)
1/8” (3.2mm)
5/32” (4.0mm)
3/16” (4.8mm)

1/32” (0.8mm)
1/32” (0.8mm)
1/32” (0.8mm)
1/32” (0.8mm)
1/32” (0.8mm)
1/32” (0.8mm)
1/32” (0.8mm)

Note:
1. Pipe of NPS 4 (DN100) and
smaller may be weighed in lots;
pipe in sizes larger than NPS 4
(DN100)

shall

be

weighed

separately.
2. T = Nominal wall thickness.
D = Outside Diameter.
3. For welded pipe, the weld area
shall not be limited by the over
tolerance.
4. For thin wall pipe, the ovality in
any one cross section shall not
exceed 1.5% of the specified
outside diameter.

