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q Designation: B 445 - 87

Standard Specification for

NICKEL-CHROMIUM-IRON-COLUMBIUM-MOLYBDENUM-
TUNGSTEN ALLOY (UNS N06102)* SEAMLESS PIPE AND

TUBE'

This standard is issued under the fixed designation B 443; the number immediately following the designation indicates the year of
ariginal adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the veur of last reapprnal.
A supersenipt epsilon (¢) indicates an editorial change singe the last revision or reapproval.

1. Scope

.1 This specification covers cold-worked
nickel-chromium-iron-columbium-maolybde-
num-tungsten alloy (UNS NOSI102Y scamless
pipe and tube in the conditions shown in Table
I

1.2 The values stated in inch-pound are to be
regarded as the standard. The values given in
parentheses are for information only.

2. Referenced Documents

20 ASTM Standareds:

E 8 Methods of Tension Testing of Metallic
Materials’

E 29 Recommended Practice for Indicating
Which Places Are to Be Considered Signifi-
cant in Specified Limiting Values®

E 38 Mcthod for Chemical Analysis of Nickel-
Chromium and  Nickel-Chromium-lron
Altoys?

E 139 Recommended Practice for Conducting
Creep. Creep-Rupture. and Stress-Rupture
Tests of Metallic Materials®

E 354 Methads for Chemical Analysis of High-
Temperature Electrical, Magnetic and Other
Similar Iron, Nickel. and Coball Alloys®

3. Descritions of Terms Specific to This Stan-
dard

3.1 average diameter—average of the maxi-
mum and minimum outside diameters. as deter-
mined at any one cross-section of the pipe or
tube.

3.2 pipe—tube conforming to the particular
dimensions commercially known as pipe sizes
(see Appendix X1).

1.3 seamiess pipe or the—ube or pipe pro-
duced with a continuous periphery in all stages
of the operations,

34 ruhe—holiow product of round or anv
other cross section having a continuous periph-
eV

4. Ordering Information

4.1 Orders for material 1o this specification
shall include information with respect to the
following:

4.1.1 ASTM designation and vear of issue,

+.1.2 Alloy name or UNS number.

4.1.3 Condition (sce Appendix X 2).

4.1.4 Finish {see Appendix X2).

4.1.5 Dimensions,

4151 Tube—Specity outside diameter and
nominal or minimum waltk.

4.1.5.2 Pipe—Specify standard pipe size and
schedule.

4153 Length—Cut o length or random.

4.1.6 Quantity—Feet or number of pieces.

4T Hvdrostatic Pressure Reguirentonis—
Specity test pressure if other than required by
12.4.1. :

4.1.8 Fneds—Plain ends cut and deburred will

! This specification is under the junsdiction of ASTM Com.
mittee B-2 on Nonlerrous Metals and Alloys and is the direct
responsibility of Subcommittee B02.07 on Refined Nickel and
Cobalt and Alloys Comaining Nickel or Cobalt or Both as
Principa) Constituents,
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be furnished. If threaded ends or ends beveled
for welding are desired, give details.

4.1.9 Certification-=State if certification or a .

report of test results is required (Section 15).

4.1.10 Samples for Product (Check) snaly-
siv=-State whether samples for product {check)
analysis shall be furnished (see 5.2).

4,1.11 Purchaser Inspection—If  purchaser
wishes to witness tesis or inspection, of material
at place of manufacture, the purchase order must
so state indicating which tests or inspections are
to be witnessed (Section 13).

5. Chemical Composition

5.1 The material shall conform to the com-
position limits specified in Table 2.

5.2 1T a product {check) analysis is performed
by the purchaser. the material shall conform to

the product (check) analysis variations in Table
]

6. Mechanicat and Qther Properties

6.1 Tensile Propertiey—Annealed and solu-
tion annealed material shall conform to the ten-
sile properties spgeified in Table 1.

6.2 Strosy Rzibmm—Solunon-annealc.d fdte

rial shall conforrivio (he stress Fapture properties:

specified in Table 3.

6.3 Jhdrostatic Test—If any pipe or tube:

shows leaks dunng hydrostatic testing, it shall be
rejected.

7. Dimensions and Permissible Variations

7.1 The permissible variations in the outside
diameter and wall thickness of pipe and tube
shall not exceed those prescrigin Table 4.

7.2 Length—When pipe of 1UBEis ordered
cut-to-length, the length shall conform to the
permissible variations prescribed in Table 5.

7.3 Straighiness—Matenal shall be reasona-
bly straight and free of bends and kinks,

8. Workmanship, Finish, and Appearance

8.1 The material shall be uniform in quality
and temper, smooth, commercially straight, and
free of injurious imperfections.

9. Sampling

9.1 Lot Definition:

9.1.1 A lot for chemical analysis shall consist
of one heat. '

9.1.2 A lot for tension and stress rupture test-
ing shall consist of all material from the same
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heat. nominal size (excepting length). and con-
dition.

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

9.2 Test Matgrial Selection:

9.2.1 Chemical Analvm——Repmsenlauve
samples from ‘each lot shall be taken during
pouring or subsequent processing.

9.2.1.1 Product (check) anmalysis shall be
wholly the responsibility of the purchaser.

9.2.2 Tension and stress rupture testing sam-
ples of the material to provide 1est specimens for
tensile and stress rupture testing shall be taken
from such locations in each lot as to be repre-
seniative of that lot.

10. Number of Tests
10.1 Chemical Analysis—One test per tot.
10.2 Tension—One per lot,
1.3 Stress Rupnire—Qne per {ot.
10.4 /ydrostatic—~Each piece in each lot.

11. Specimen Preparation

* Fi.§ Tensionand stress' rupture dest speci-
mans shall be taken from material in the final
condition and tested in the direction of fahnca—
tion.

11.2 Whenever possible. all pipe and tube
shall be tested in ful} tubular size. When testing
in full tubular size is not possible. longitudinal
strip specimens, or the largest possible round
specimen, shall be used. In the event of disagree-
ment when full tubular testing is not possible, a
longitudinal strip specimen with reduced gage
length as contained in Methods E 8 shall be used.

11.2.1 Stress rupture specimens shalt be ten-
sion specimens modified as necessary for stress
rupture testing in accordance with Recom-
mended Practice E 139.

12. Test Methods

12.1 Chemical Composition—in case of dis-
agreement, the chemical composition shall be
determined in accordance with Methods E 354
or Methods E 38. Methods E 38 is to be used
only for elements not covered by Methods
E 354,

12.2 Tension Test—Tension testing shall be
conducted in accordance with Methods E 8.

12.3 Stress-Rupture——Stress rupture testing
shall be conducted in accordance with Methods



i1

E139.

12.4 Hydrostatic:

12.4.1 Each pipe or tube with an outside di-
ameter '4 in. (3 mm) and larger and tubes with
wall thickness of 0.015 in. (0.38 mm) and over
shall be tested by the manufacturer to an internal
hydrostatic pressure of 1000 psi (6.9 MPa) pro-
vided that the fiber stress calculated in accord-
ance with the following equation does not exceed
the allowable fiber stress, S, indicated below:

P=25/D

where:

P = hydrostatic test pressure, psi (or MPa),

S = allowable fiber stress, for material in the
condition furnished, as follows:

Annealed = 30 000 psi (207 MPa)
Solution annealed = 27 500 psi (190 MPa)

minimum wall thickness, in. (or mm),
equal to the specified nominal wall, minus
the permissible minus wall tolerance, Ta-
ble 4, or the specified minimum wall
thickness, and

D = outside diameter of the tube, in. (or mm).

12.4.2 When so agreed upon between the
manufacturer and purchaser, pipe or tube may
be tested to L'/~ times the allowable fiber stress
given in 12.4.1.

12.5 Rounding Method—For purposes of de-
termining compliance with the specified limits
for requirements of the properties listed in the
following table, an observed value, or a calculated
vatue, shall be rounded as indicated below, in
accordance with the rounding method of Rec-
ommended Practice E 29:

Rounded Unit for Observed
or Calculated Value

! =

Test

Chemical composition and
tolerances (when  ex-
pressed in decimals)

Nearest unil in the last nght.
hand place of figurces of the
spectfied  limit.  If  two
choices are possible, as
when the digits dropped are
exactly a § or a 5 followed
only by zeros, choose the
one ending in an even digit
with zerodefined as an even
digit.
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Rounded Unit for Observed
Test or Calculated Value
Tensile  strength,  vield nearest 1000 psi (6.9 MPa)
stréngth
Elongation nearest | %
Rupture life nearest | h

13. Inspection

13.1 Inspection of the material shall be agreed
upon between the purchaser and the supplier as
part of the purchase contract.

14. Rejection and Rehearing

14.1 Matenal that fails to conform to the re-
quirements 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 re-
hearing.

15. Certification

15,1 When specified in the purchase order or
contract, a manufacturer’s centification 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 spec-
ilication requirements. When specified in the
purchase order or contract. a report of the test
results shall be furnished.

16. Product Marking

16.1 The following information shall be
marked on the matertal or included on the pack-
age, or on a label or tag attached thereto: The
name of the material or UNS number, heat num-
ber, condition (temper). this specification num-
ber. the size. gross. tare, and net weight. con-
signor and consignee address. contract or order
number, or such other information as may be
defined in the contract or order.



