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Standard Specification for 
Nickel-Chromium-Aluminum Alloys, Nickel-Chromium-Iron 
Alloys, Nickel-Chromium-Cobalt-Molybdenum Alloy, Nickel- 
Iron-Chromium-Tungsten Alloy, and Nickel-Chromium- 
Molybdenum-Copper Alloy Seamless Pipe and Tube1 

This standard is issued under the fixed designation B167; the number immediately following the designation indicates the year of  
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (s) indicates an editorial change since the last revision or reapproval.  

This standard has been approved for use by agencies of the U.S. Department of Defense. 

 

1. Scope* 

1.1 This specification2 covers nickel-chromium-aluminum 
alloys (UNS N06699), nickel-chromium-iron alloys (UNS 
N06600,  N06601,  N06603,  N06690,  N06693,  N06025, 
N06045, and N06696),3 nickel-chromium-cobalt-molybdenum 
alloy (UNS N06617), nickel-iron-chromium-tungsten alloy 
(UNS N06674), and nickel-chromium-molybdenum-copper al- 
loy (UNS N06235) in cold-worked annealed, hot-worked 
annealed, and hot-finished seamless pipe and tube intended for 
general corrosion resistant and heat resistant applications. 

1.2 The values stated in inch-pound units are to be regarded 
as standard. The values given in parentheses are mathematical 
conversions to SI units that are provided for information only 
and are not considered standard. 

1.3 The following safety hazards caveat pertains only to the 
test methods portion, Section 13, of this specification: This 
standard does not purport to address all of the safety concerns, 
if any, associated with its use. It is the responsibility of the user 
of this standard to become familiar with all hazards including 
those identified in the appropriate Safety Data Sheet (SDS) for 
this product/material as provided by the manufacturer, to 
establish appropriate safety, health, and environmental 
practices, and determine the applicability of regulatory limi- 
tations prior to use. 

1.4 This international standard was developed in accor- 
dance with internationally recognized principles on standard- 
ization established in the Decision on Principles for the 
Development of International Standards, Guides and Recom- 

 

1 This specification is under the jurisdiction of ASTM Committee B02 on 
Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee 
B02.07 on Refined Nickel and Cobalt and Their Alloys. 

Current edition approved Nov. 1, 2023. Published November 2023. Originally 
approved in 1941. Last previous edition approved in 2018 as B167 – 18. DOI: 
10.1520/B0167-23. 

2 For ASME Boiler and Pressure Vessel Code applications see related Specifi- 
cation SB-167 in Section II of that Code. 

3 Designation established in accordance with Practice E527 and SAE J 1086, 
Practice for Numbering Metals and Alloys (UNS). 

mendations issued by the World Trade Organization Technical 
Barriers to Trade (TBT) Committee. 

2. Referenced Documents 

2.1 ASTM Standards:4 
B829 Specification for General Requirements for Nickel and 

Nickel Alloys Seamless Pipe and Tube 
B880 Specification for General Requirements for Chemical  

Check Analysis Limits for Nickel, Nickel Alloys and 
Cobalt Alloys 

B899 Terminology Relating to Non-ferrous Metals and Al- 
loys 

E29 Practice for Using Significant Digits in Test Data to 
Determine Conformance with Specifications 

E112 Test Methods for Determining Average Grain Size 
E527 Practice for Numbering Metals and Alloys in the 

Unified Numbering System (UNS) 
2.2 Federal Standards:5 
Fed. Std. No. 102 Preservation, Packaging and Packing 

Levels 
Fed. Std. No. 123 Marking for Shipment (Civil Agencies) 
Fed. Std. No. 182 Continuous Identification Marking of 

Nickel and Nickel-Base Alloys 
2.3 Military Standard:5 
MIL-STD-129 Marking for Shipment and Storage 

3. Terminology 

3.1 Definitions: 
3.1.1 The terms and definitions of Terminology B899 apply. 

4. Ordering Information  

4.1 It is the responsibility of the purchaser to specify all 
requirements that are necessary for the safe and satisfactory 

 

4 For referenced ASTM standards, visit the ASTM website, www.astm.org, or 
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM 
Standards volume information, refer to the standard’s Document Summary page on 
the ASTM website. 

5 Available from DLA Document Services, Building 4/D, 700 Robbins Ave.,  
Philadelphia, PA 19111-5094, http://quicksearch.dla.mil. 

 

 
*A  Summary of Changes section appears at the end of this standard 
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performance of material ordered under this specification. 
Examples of such requirements include, but are not limited to, 
the following: 

4.1.1 Alloy Name or UNS Number—see Table 1, 
4.1.2 ASTM Designation, including year of issue, 
4.1.3 Condition (see Appendix X2), 
4.1.4 Finish (see Appendix X2), 
4.1.5 Dimensions: 
4.1.5.1 Tube—Specify outside diameter and nominal or 

minimum wall, 
4.1.5.2 Pipe—Specify standard pipe size and schedule (see 

Appendix X1), 
4.1.5.3 Length—Cut to length or random, 
4.1.6 Quantity—Feet or number of pieces, 
4.1.7 Hydrostatic Test or Nondestructive Electric Test— 

Specify type of test (see 8.1). 
4.1.8 Hydrostatic Pressure Requirements—Specify test 

pressure if other than required by 8.2.1, 
4.1.9 Samples for Product (Check) Analysis—State whether 

samples for product (check) analysis should be furnished (see 
6.2), 

4.1.10 Purchaser Inspection—If purchaser wishes to wit- 
ness tests or inspection of material at place of manufacture, the 
purchase order must so state indicating which tests or inspec- 
tions are to be witnessed (Section 14), and 

4.1.11 Small-Diameter Tube and Tube with Specified Wall 
Thickness 3 % or Less of the Specified Outside Diameter 
(Converter Sizes)—See A1. 

5. Materials and Manufacture 

5.1 Material furnished under this specification shall con- 
form to the applicable requirements of Specification B829 
unless otherwise provided herein. 

5.2 Heat treatment of N06674 after cold-working or hot- 
working shall be solution annealing by heating to 2150 °F 
(1175 °C) minimum, followed by quenching in water or 
rapidly cooling by other means. 

6. Chemical Composition 

6.1 The material shall conform to the composition limits 
specified in Table 1. 

6.2 If a product (check) analysis is performed by the 
purchaser, the material shall conform to the product (check) 
analysis variations in Specification B880. 

7. Mechanical Properties and Other Requirements 

7.1 Tensile Test—The material shall conform to the tensile 
properties specified in Table 2. 

7.2 Grain Size: 
7.2.1 Grain size for N06674 shall be 7 or coarser, as 

determined in accordance with Test Methods E112. 
7.2.2 Grain size determinations, to demonstrate compliance 

with 7.2.1, shall be made on one end of one finished tube from 
each lot. See 11.1.2. 

8. Nondestructive Testing and Examination 

8.1 Hydrostatic or Nondestructive Electric Test—Each pipe 
or tube shall be subjected to either the hydrostatic test or the 

nondestructive electric test. The type of test to be used shall be 
at the option of the manufacturer, unless otherwise specified in 
the purchase order. 

8.2 Hydrostatic Test—Each pipe or tube with an outside 
diameter 1⁄8 in. (3 mm) and larger and with wall thickness of 
0.015 in. (0.38 mm) and over shall be tested by the manufac- 
turer to an internal hydrostatic pressure of 1000 psi (6.9 MPa) 
provided that the fiber stress calculated in accordance with the 
following equation does not exceed the allowable fiber stress, 
S, indicated as follows: 

P 5 2St⁄D (1) 

where: 

P  = hydrostatic test pressure, psi (or MPa), 
t = minimum wall thickness, in. (or mm), equal to the 

specified nominal wall minus the permissible minus 
wall tolerance, or the specified minimum wall thickness, 

D  = outside diameter of the pipe or tube, in. (or mm), and 
S = allowable fiber stress, for material in the condition 

(temper) furnished as follows: 
 

Hot-worked or hot-worked annealed: — 
UNS N06025 24 000 (165 MPa) 
UNS N06045 22 500 (155 MPa) 
UNS N06600 20 000 (140 MPa) 
UNS N06601 20 000 (140 MPa) 
UNS N06603 24 000 (165 MPa) 
UNS N06617 23 700 (163 MPa) 
UNS N06690 21 200 (146 MPa) 
UNS N06674 21 500 (148 MPa) 
UNS N06693 25 000 (172 MPa) 
UNS N06235 22 500 (155 MPa) 
UNS N06699 22 100 (152 MPa) 

Over 5 in. outside diameter: — 
UNS N06600 16 700 (115 MPa) 

UNS N06690 16 700 (115 MPa) 
Cold-worked annealed—All sizes: — 

UNS N06025 24 500 (169 MPa) 
UNS N06045 22 500 (155 MPa) 
UNS N06600 20 000 (140 MPa) 
UNS N06601 20 000 (140 MPa) 
UNS N06674 21 500 (148 MPa) 
UNS N06690 21 200 (146 MPa) 
UNS N06693 21 200 (146 MPa) 
UNS N06696 21 200 (146 MPa) 
UNS N06235 22 500 (155 MPa) 
UNS N06699 22 100 (152 MPa) 

8.2.1 When so agreed upon between the manufacturer and 
purchaser, pipe or tube may be tested to 11⁄2 times the 
allowable fiber stress given above. 

8.2.2 If any pipe or tube shows leaks during hydrostatic 
testing, it shall be rejected. 

8.3 Nondestructive Electric Test—Each pipe or tube shall be 
examined with a nondestructive electric test in accordance with 
Specification B829. 

9. Dimensions and Permissible Variations 

9.1 Diameter, Wall Thickness, and Length—The permissible 
variations in the outside diameter and wall thickness shall 
conform to the permissible variations prescribed in the Permis- 
sible Variations for Outside Diameter and Wall Thickness of 
Seamless Cold-Worked Pipe and Tube, Permissible Variations 
for Outside Diameter and Wall Thickness of Hot-Finished 
Tube, and Permissible Variations for Outside Diameter and 
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TABLE 1 Chemical RequirementsA

 
Composition

 
Limits,

 
%

 

 

A

 

Maximum,

 

unless

 

a

 

range

 

or

 

minimum

 

is

 

indicated.

 

Where

 

ellipses

 

(...)

 

appear

 

in

 

this

 

table,

 

there

 

is

 

no

 

requirement

 

and

 

the

 

element

 

need

 

neither

 

be

 

analyzed

 

for

 

nor

 

reported.

 

B

 

Element

 

shall

 

be

 

determined

 

arithmetically

 

by

 

difference.

 

C

 

The

 

terms

 

columbium

 

(Cb)

 

and

 

niobium

 

(Nb)

 

both

 

refer

 

to

 

the

 

same

 

element.

 

Element
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

Alloy
 

 
N06025

 
N06045

 
N06600

 
N06601

 
N06603

 
N06617

 
N06674

 
N06690

 
N06693

 
N06696

 
N06699

 
N06235

 Nickel

 

remainderB

 

45.0

 

min

 

72.0

 

min

 

58.0–63.0

 

remainderB

 

44.5

 

min

 

remainderB

 

58.0

 

min

 

remainderB

 

remainderB

 

remainderB

 

remainderB

 Chromium

 

24.0–26.0

 

26.0–29.0

 

14.0–17.0

 

21.0–25.0

 

24.0–26.0

 

20.0-24.0

 

21.5–24.5

 

27.0–31.0

 

27.0–31.0

 

28.0–32.0

 

26.0-30.0

 

30.0-32.5

 Iron

 

8.0–11.0

 

21.0–25.0

 

6.0–10.0

 

remainderB

 

8.0–11.0

 

3.0

 

20.0–27.0

 

7.0–11.0

 

2.5–6.0

 

2.0–6.0

 

2.5

 

1.5

 
Manganese

 

0.15

 

1.0

 

1.0

 

1.5

 

0.15

 

1.0

 

1.50

 

0.5

 

1.0

 

1.0

 

0.50

 

0.3-0.65

 
Molybdenum

 

...

 

...

 

...

 

...

 

...

 

8.0–10.0

 

...

 

...

 

...

 

1.0–3.0

 

...

 

5.0-6.2

 
Cobalt

 

...

 

...

 

...

 

...

 

...

 

10.0–15.0

 

...

 

...

 

...

 

...

 

...

 

1.0

 

Aluminum

 

1.8–2.4

 

...

 

...

 

1.0–1.7

 

2.4-3.0

 

0.8-1.5

 

...

 

...

 

2.5–4.0

 

...

 

1.9-3.0

 

0.2-0.4

 

Carbon

 

0.15–0.25

 

0.05–0.12

 

0.15

 

0.10

 

0.20-0.40

 

0.05-0.15

 

0.10

 

0.05

 

0.15

 

0.15

 

0.005-0.10

 

0.02-0.06

 

Copper

 

0.1

 

0.3

 

0.5

 

1.0

 

0.50

 

0.5

 

...

 

0.5

 

0.5

 

1.5–3.0

 

0.50

 

3.5-4.0

 

Boron

 

...

 

...

 

...

 

...

 

...

 

0.006

 

0.0005–0.006

 

...

 

...

 

...

 

0.008

 

...

 

Silicon

 

0.5

 

2.5–3.0

 

0.5

 

0.5

 

0.50

 

1.0

 

1.0

 

0.5

 

0.5

 

1.0–2.5

 

0.50

 

0.2-0.6

 

Sulfur

 

0.010

 

0.010

 

0.015

 

0.015

 

0.010

 

0.015

 

0.015

 

0.015

 

0.01

 

0.010

 

0.01

 

0.015

 

Titanium

 

0.1–0.2

 

...

 

...

 

...

 

0.1–0.25

 

0.6

 

0.05–0.20

 

...

 

1.0

 

1.0

 

0.60

 

0.5

 

NiobiumC

 

...

 

...

 

...

 

...

 

...

 

...

 

0.10–0.35

 

............................................

 

0.5–2.5

 

...

 

0.50

 

1.0

 

Phosphorous

 

0.020

 

0.020

 

...

 

...

 

0.020

 

...

 

0.030

 

...

 

...

 

...

 

0.02

 

0.03

 

Zirconium

 

0.01–0.10

 

...

 

...

 

...

 

0.01–0.10

 

...

 

...

 

...

 

...

 

...

 

0.10

 

...

 

Yttrium

 

0.05–0.12

 

...

 

...

 

...

 

0.01–0.15

 

...

 

...

 

...

 

...

 

...

 

...

 

...

 

Cerium

 

...

 

0.03–0.09

 

...

 

...

 

...

 

...

 

...

 

...

 

...

 

...

 

...

 

...

 

Nitrogen

 

...

 

...

 

...

 

...

 

...

 

...

 

0.02

 

...

 

...

 

...

 

0.05

 

...

 

Tungsten

 

...

 

...

 

...

 

...

 

...

 

...

 

6.0–8.0

 

...

 

...

 

...

 

...

 

0.60
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Condition and Size 

 

 
Tensile 

Strength, min 
psi (MPa) 

TABLE 2 Mechanical Properties 

Yield Strength (0.2 % offset), 
min, psi (MPa) 

 

 
Elongation in 2 in. or 50 mm 

or 4D min,% 
 

UNS N06025:  

Hot-worked annealed 98 000 (680) 39 000 (270) 30 
or cold worked    

annealed (all sizes)    

UNS N06045:    

Hot-worked annealed 90 000 (620) 35 000 (240) 35 
or cold-worked    

annealed (all sizes)    

UNS N06600:    

Hot-worked or hot-    

worked annealed:    

5 in. (127 mm) in 80 000 (550) 30 000 (205) 35 
outside diameter and    

under    

Over 5 in. (127 75 000 (515) 25 000 (170) 35 
mm) in outside    

diameter    

Cold-worked    

annealed:    

5 in. (127 mm) in 80 000 (550) 35 000 (240) 30 
outside diameter and    

under    

Over 5 in. (127 80 000 (550) 30 000 (205) 35 
mm) in outside    

diameter    

UNS N06601:    

Cold-worked annealed    

or hot-worked    

annealed:    

All sizes 80 000 (550) 30 000 (205) 30 
UNS N06603:    

Hot-worked annealed 94 000 (650) 43 000 (300) 25 
or cold worked    

annealed (all sizes)    

UNS N06617:    

Cold-worked annealed 95 000 (665) 35 000 (240) 35 
or hot-worked    

annealed: All sizes    

UNS N06674:    

Cold-worked annealed 86 000 (590) 34 000 (235) 30 
or hot-worked    

annealed: All sizes    

UNS N06690:    

Hot-worked or hot-    

worked annealed:    

5 in. (127 mm) in 85 000 (586) 30 000 (205) 35 
outside diameter    

and under    

Over 5 in. (127 75 000 (515) 25 000 (170) 35 
mm) in outside    

diameter    

Cold-worked    

annealed:    

5 in. (127 mm) in 85 000 (586) 35 000 (240) 30 
outside diameter and    

under    

Over 5 in. (127 85 000 (586) 30 000 (205) 35 
mm) in outside    

diameter    

UNS N06693:    

Cold-worked annealed 100 000 (690) 50 000 (345) 30 
or hot- worked    

annealed: 5 in. (127    

mm) in outside    

diameter and under    

UNS N06696    

Cold-worked annealed 85 000 (586) 35 000 (240) 30 
(all sizes)    

UNS N06235    

Hot-worked annealed 90 000 (620) 35 000 (240) 35 
or cold worked    

annealed (all sizes)    

UNS N06699    

https://www.xtd-ss.com/
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Condition and Size 

 
 

Tensile 
Strength, min 

psi (MPa) 

TABLE 2 Continued 

Yield Strength (0.2 % offset), 
min, psi (MPa) 

 

 
Elongation in 2 in. or 50 mm 

or 4D min,% 

Hot-worked annealed 
or cold worked 
annealed (all sizes) 

89 000 (610) 35 000 (240) 40 

 
 

 

 

Wall Thickness of Seamless Hot-Worked Pipe tables in Speci- 
fication B829. The permissible variations in the length shall 
conform to the permissible variations prescribed in the Permis- 
sible Variations in Length table in Specification B829. 

10. Workmanship, Finish, and Appearance 

10.1 The material shall be uniform in quality and temper, 
smooth, commercially straight, and free of injurious imperfec- 
tions. 

 
Test 

 
Chemical composition and 
tolerances (when 
expressed in 
decimals) 

 
 

 
Tensile strength, yield 
strength 

Rounded Unit for Observed or 
Calculated Value 

 
nearest unit in the last right-hand 
place of figures of the specified limit. 
If two choices are possible, as when 
the digits dropped are exactly a 5 or a 
5 followed only by zeros, choose the 
one ending in an even digit with zero 
defined as an even digit. 
nearest 1000 psi (6.9 MPa) 

11. Sampling 

11.1 Lot Definition: 
11.1.1 A lot for chemical analysis shall consist of one heat. 
11.1.2 A lot for all other testing shall consist of all material 

from the same heat, nominal size (excepting length), and 
condition. 

11.1.2.1 Where material cannot be identified by heat, a lot 
shall consist of not more than 500 lb (227 kg) of material in the 
same condition and nominal size (excepting length). 

11.2 Test Material Selection: 
11.2.1 Chemical Analysis—Representative samples from 

each lot shall be taken during pouring or subsequent process- 
ing. 

11.2.1.1 Product (check) analysis shall be wholly the re- 
sponsibility of the purchaser. 

11.2.2 Mechanical and Other Properties—Samples of the 
material to provide test specimens for mechanical and other 
properties shall be taken from such locations in each lot as to 
be representative of that lot. Test specimens shall be taken from 
material in the final condition. 

12. Number of Tests 

12.1 Chemical Analysis—One test per lot. 

12.2 Tension—One test per lot. 

13. Test Methods 

13.1 Rounding Method—For purposes of determining com- 
pliance with the specified limits for requirements of the 
properties listed in the following table, an observed value, or a 
calculated value, shall be rounded as indicated below, in 
accordance with the rounding method of Practice E29: 

Elongation nearest 1 % 

14. Inspection 

14.1 Inspection of the material shall be agreed upon be- 
tween the purchaser and the supplier as part of the purchase 
contract. 

15. Rejection and Rehearing 

15.1 Material that fails to conform to the requirements of 
this specification may be rejected. Rejection should be reported 
to the producer or supplier promptly and in writing. In case of 
dissatisfaction with the results of the test, the producer or 
supplier may make claim for a rehearing. 

16. Certification  

16.1 A manufacturer’s certification shall be furnished to the 
purchaser stating that material has been manufactured, tested, 
and inspected in accordance with this specification, and that the 
test results on representative samples meet specification re- 
quirements. A report of the test results shall be furnished. 

17. Product Marking  

17.1 The following information shall be marked on the 
material or included on the package, or on a label or tag 
attached thereto: The name of the material or UNS number, 
heat number, condition (temper), this specification number, the 
size, gross, tare and net weight, consignor and consignee 
address, contract or order number, or such other information as 
may be defined in the contract or order.  

18. Keywords 

18.1 seamless pipe; seamless tube; UNS N06025; UNS 
N06045; UNS N06600; UNS N06601; UNS N06603; UNS 
N06617; UNS N06674; UNS N06690; UNS N06693; UNS 
N06696; UNS N06235; UNS N06699 

https://www.xtd-ss.com/
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SUPPLEMENTARY  REQUIREMENTS  
 

The following supplementary requirements shall apply only when specified by the purchaser in the 
inquiry, contract, or order, for agencies of the U. S. Government. 

 

S1. Referenced Documents 

S1.1 The following documents of the issue in effect on date 
of material purchased form a part of this specification to the 
extent referenced herein: Federal Standards 102, 123, and 182 
and Military Standard MIL-STD-129. 

 
S2. Quality  Assurance 

S2.1 Responsibility for Inspection: 

S2.1.1 Unless otherwise specified in the contract or pur- 
chase order, the manufacturer is responsible for the perfor- 
mance of all inspection and test requirements specified. Except 
as otherwise specified in the contract or purchase order, the 
manufacturer may use his own or any other suitable facilities 
for the performance of the inspection and test requirements 
unless disapproved by the purchaser at the time the order is 
placed. The purchaser shall have the right to perform any of the 
inspections or tests set forth when such inspections and tests 
are deemed necessary to ensure that the material conforms to 
prescribed requirements. 

S3. Identification  Marking  

S3.1 All material shall be properly marked for identification 
in accordance with Fed. Std. No. 182, except that the ASTM 
specification number and the alloy number shall be used.  

S4. Preparation for  Delivery 

S4.1 Preservation, Packaging, Packing: 
S4.1.1 Military Agencies—The material shall be separated 

by size, composition, grade, or class and shall be preserved and 
packaged, level A or C, packed level A, B, or C as specified in 
the contract or purchase order. 

S4.1.2 Civil Agencies—The requirements of Fed. Std. No. 
102 shall be referenced for definitions of the various levels of 
packaging protection. 

S4.2 Marking: 
S4.2.1 Military Agencies—In addition to any special mark- 

ing required by the contract or purchase order, marking for 
shipment shall be in accordance with MIL-STD-129. 

S4.2.2 Civil Agencies—In addition to any special marking 
required by the contract or purchase order, marking for 
shipment shall be in accordance with Fed. Std. No. 123. 

 
 

 
ANNEX 

(Mandatory Information) 

A1. CONVERTER SIZES 

A1.1 Small-diameter tube and tube with specified wall 
thickness 3 % or less of the specified outside diameter in 
outside diameters 11⁄4 in. (31.8 mm) and under may be 
furnished in the conditions listed in Table A1.1 when so 
specified. The material is furnished in a limited range of sizes 

and the manufacturer shall be consulted as to the various 
outside diameters and wall thicknesses that may be furnished. 
Material will have a bright finish. Such material shall conform 
to the applicable requirements in Table A1.1 and Table A1.2. 

https://www.xtd-ss.com/
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TABLE A1.1 Mechanical PropertiesA of Small-Diameter Tube and Tube with Specified Wall Thickness # 3 % of the Specified Outside 
Diameter (Converter Sizes) 

Tensile Strength, 
Yield Strength 

Elongation in 
Condition 

psi (MPa) 
(0.2 % offset) 2 in. or 50 
min, psi (MPa) mm, min, % 

    

UNS N06600:    

AnnealedB,C 80 000 (550) to 35 000 (240) 30 
 110 000 (760)   

Half-hardD 105 000 (725) min 55 000 (380) 13 

Full-hardE 130 000 (895) min 105 000 (725) 4 
UNS N06601:    

AnnealedB,C 80 000 (550) to 30 000 (205) 30 
 110 000 (760)   

UNS N06601:    

UNS N06603:    

AnnealedB,C 94 000 (650) to 43000 (300) 25 
 140 000 (965)   

UNS N06617:    

AnnealedB,C 95 000 (665) to 35 000 (240) 35 
 110 000 (760)   

UNS N06690:    

AnnealedB,C 85 000 (586) to 35 000 (240) 30 
 110 000 (760)   

Half-hardD 105 000 (725) min 55 000 (380) 13 

Full-hardE 130 000 (895) min 105 000 (725) 4 
UNS N06025:    

AnnealedB,C 98 000 (680) to 39 000 (270) 30 
 125 000 (860)   

UNS N06045:    

AnnealedB,C 90 000 (620) to 35 000 (240) 35 
 120 000 (830)   

A Not applicable to outside diameters under 1⁄8 in. (3.2 mm) and wall thicknesses under 0.015 in. (0.38 mm). 
B This condition is sometimes designated as “No. 1 Temper.” 
C The minimum tensile strength value applies only to tubing in straight lengths. 
D This condition is sometimes designated as “No. 2 Temper.” 
E This condition is sometimes designated as “No. 3 Temper.” 

 

 

TABLE A1.2 Permissible Variations for Small-Diameter Tube and Tube with Specified Wall Thickness # 3 % of the Specified Outside 
Diameter (Converter Sizes)A,B,C,D,E,F,G 

Outside Diameter Inside Diameter  
Wall 

thickness, % 
Specified Outside Diameter, 

in. (mm) − 

 + in. 
(mm) 

+ – + – 

Under 3⁄32 (2.4) 0.002 (0.05) 0 0 0.002 (0.05) 10 10 
3⁄32 to 3⁄16 (2.4 to 4.8), excl 0.003 (0.08) 0 0 0.003 (0.08) 10 10 
3⁄16 to 1⁄2 (4.8 to 12.7), excl 0.004 (0.10) 0 0 0.004 (0.10) 10 10 
1⁄2 to 11⁄4 (12.7 to 31.8), incl 0.005 (0.13) 0 0 0.005 (0.13) 10 10 

AOvality, Tube with Specified Wall Thickness >3 % of the Specified Outside Diameter—As-Drawn (No. 2 and 3) Tempers—Ovality will be held within the outside diameter 
tolerances shown in the table. 

Annealed (No. 1) Temper—Ovality will be held within 2 % of the theoretical average outside diameter. 
BOvality, Tube with Specified Wall Thickness #3 % of the Specified Outside Diameter—As-Drawn (No. 2 and 3) Tempers—Up to but not including 11⁄4 in. (31.8 mm) in 
outside diameter, ovality will be held within 2 % of the theoretical average outside diameter. 

Annealed (No. 1) Temper—Ovality will be held within 3 % of the theoretical average outside diameter. 
CWall Tolerances, Tube with Specified Wall Thickness #3 % of the Specified Outside Diameter—The plus and minus wall tolerance shown in the table shall apply down 
to and including 0.005 in. (0.13 mm) in wall thickness. For wall thicknesses less than 0.005 in. (0.13 mm), the tolerance shall be ± 0.005 in. (0.013 mm). 
DRandom Lengths: 

Where nominal random lengths on tubing 1⁄8 in. (3.2 mm) and larger in outside diameter are specified, a length of ± 31⁄2 ft (1.06 m) applies to the nominal length. This 
is a total spread of 7 ft (2.10 m). 

Random lengths in sizes 1⁄8 in. (3.2 mm) and larger in outside diameter shall be subject to a length range of 5 ft to 24 ft (1.50 m to 7.30 m). Long random lengths are 
subject to a range of 15 ft to 22 ft (4.57 m to 6.70 m). 

Random lengths in sizes up to but not including 1⁄8 in. (3.2 mm) in outside diameter, and fragile tubes with specified wall thickness #3 % of the specified outside diameter 
over this outside diameter are subject to the length range of 1 ft to 15 ft (0.30 m to 4.57 m). 
ECut Lengths—Tolerances on cut lengths shall be in accordance with Table A1.3. 
FStraightness—Round tubing is subject to a straightness tolerance of one part in 600 [equivalent to a depth of arc of 0.030 in. (0.76 mm) in any 3 ft (0.91 m) of length]. 
G When specified, the tolerance spreads of this table may be applied as desired. However, when not specified, the tolerances in this table will apply. It should be noted 

that inside diameter tolerances are based upon the outside diameter range. 
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TABLE A1.3 Tolerances on Cut Lengths of Tube with Specified Wall Thickness #3 % of the Specified Outside Diameter 

Permissible Variations, in. (mm) 
Length, ft (m) Tube Size, in. (mm)  

 

Over Under 
 

 

Under 1 (0.30) up to 1.250 (31.8), incl 1⁄32 (0.8) 0 (0) 
1 to 4 (0.30 to 1.22), incl up to 1.250 (31.8), incl 1⁄16 (1.6) 0 (0) 
Over 4 to 10 (1.22 to 3.0), incl up to 1.250 (31.8), incl 3⁄32 (2.4) 0 (0) 
Over 10 (3.0) up to 1.250 (31.8), incl 3⁄16 (4.8) 0 (0) 

 
 
 

APPENDIXES 

X1. PIPE SCHEDULES 

 
(Nonmandatory Information)  

 
X1.1 The schedules of pipe shown in Table X1.1 are 

regularly available. Other schedules may be furnished, and the 
manufacturer should be consulted. Table X1.1 is published for 
information only. 

 
TABLE X1.1 Pipe SchedulesA 

Nominal Wall Thickness, in. (mm) 
Nominal Pipe 

Size, in. 
Outside Diameter Schedule Schedule Schedule Schedule 

 No. 5 No. 10 No. 40 No. 80 

1⁄4 0.540(13.7) ... 0.065 (1.6) 0.088 (2.2) ... 
3⁄8 0.675(17.1) ... 0.065 (1.6) 0.091 (2.3) 0.126 (3.2) 
1⁄2 0.840(21.3) 0.065 (1.6) 0.083 (2.1) 0.109 (2.8) 0.147 (3.7) 
3⁄4 1.050(26.7) 0.065 (1.6) 0.083 (2.1) 0.113 (2.8) 0.154 (3.9) 
1 1.315(33.4) 0.065 (1.6) 0.109 (2.8) 0.133 (3.4) 0.179 (4.5) 
11⁄4 1.660(42.2) 0.065 (1.6) 0.109 (2.8) 0.140 (3.6) 0.191 (4.8) 
11⁄2 1.900(48.3) 0.065 (1.6) 0.109 (2.8) 0.145 (3.7) 0.200 (5.1) 
2 2.375(60.3) 0.065 (1.6) 0.109 (2.8) 0.154 (3.9) 0.218 (5.5) 
21⁄2 2.875(73.0) 0.083 (2.1) 0.120 (3.0) 0.203 (5.2) 0.276 (7.0) 
3 3.500(88.9) 0.083 (2.1) 0.120 (3.0) 0.216 (5.5) 0.300 (7.6) 
31⁄2 4.000(101.6) 0.083 (2.1) 0.120 (3.0) 0.226 (5.7) 0.318 (8.1) 
4 4.500(114.3) 0.083 (2.1) 0.120 (3.0) 0.237 (6.0) 0.337 (8.6) 
5 5.563(141.3) ... ... 0.258 (6.5) ... 
6 6.625(168.3) ... ... 0.280 (7.1) ... 

A The pipe schedules shown above conform with standards adopted by the American National Standards Institute. 
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X2. CONDITIONS  AND FINISHES NORMALLY  SUPPLIED 

 

X2.1 Scope 

X2.1.1 This appendix lists the conditions and finishes in 
which pipe and tube (other than converter sizes) are normally 
supplied. These are subject to change, and the manufacturer 
should be consulted for the latest information available. 

X2.2 Cold-Worked Tube and Pipe 

X2.2.1 Cold-Worked, Annealed, with Ground Outside 
Diameter—The inside diameter may have a bright finish when 
material is annealed in a protective atmosphere; otherwise, the 
inside diameter is supplied descaled as necessary. It is available 
in sizes 1⁄2 to 4 in. (12.7 to 102 mm), inclusive, in outside 
diameter in both normal and heavy-wall tube, and pipe sizes, 
all schedules, of corresponding outside-diameter dimensions. 

X2.2.2 Cold-Worked, Annealed, and Pickled (Not 
Ground)—Outside and inside diameter will have dull, matte 
(pickled) surfaces. It is available in sizes 1⁄2 to 65⁄8 in. (12.7 to 
168 mm), inclusive, in outside diameter in both normal and 

heavy-wall tube, and pipe sizes, all schedules, of correspond- 
ing outside-diameter dimensions. 

X2.3 Hot-Worked Tube 

X2.3.1 Hot-Worked or Hot-Worked-Annealed (Not Pickled) 
Tube—Has an oxide surface resulting from the hot-working 
operation. Intended generally for machined parts where the 
oxide surface will be removed. 

X2.3.2 Hot-Worked or Hot-Worked-Annealed (Pickled) 
Tube—Has the oxide surface removed on both outside and 
inside diameters by pickling. Surface may be spot ground for 
removal of minor surface imperfections at the manufacturer’s 
option. 

X2.3.3 Hot-Worked or Hot-Worked-Annealed (Machined 
Outside and Inside Diameters) Tubes—The outside and inside 
diameter surfaces are machined to specified dimensions. Minor 
surface imperfections may be spot ground for removal, at the 
manufacturer’s option. 

 
 

 
SUMMARY  OF CHANGES 

 
Committee B02 has identified the location of selected changes to this standard since the last issue (B167 – 18) 

that may impact the use of this standard. (Approved November 1, 2023.) 
 

(1) Deleted UNS numbers from title. 
(2) Added B899 to Section 3 and 2.1. 
(3) Revised Footnote A in Table 1 and removed “max” from 
each individual element. 
(4) Added Section 5, relocated Section 6, and added B829 to 
Section 5. 
(5) Moved Appendix X1 to Annex A. 
(6) Deleted Section 12, 13.1, and 13.2. 

(7) Added Nondestructive Examination and Testing section 
and consolidated relevant information within this section. 
(8) Consolidated grain size requirements under Mechanical 
Properties and Other Requirements section. 
(9) Added niobium-columbium equivalency footnote to Table 
1. 
(10) Removed E8, E38, and E1473 from 2.1. 

 
ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned 

in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk 
of infringement of such rights, are entirely their own responsibility. 

 
This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 

if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards 
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the 
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should 
make your views known to the ASTM Committee on Standards, at the address shown below. 

 
This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, 

United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above 
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website 
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222  
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/ 
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