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Standard Specification for
Nickel-lIron-Chromium-Silicon AIIoYS (UNS N08330 and
N08332) Plate, Sheet, and Strip

This standard is issued under the fixed designation B 536; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope ness and over 10 in. (254 mm) in width.

1.1 This specification covers nickel-iron-chromium silicon ~3:1.2 sheet-material unde®is in. (4.76 mm) in thickness
alloys (UNS N08330 and UNS N08332)* plate, sheet, and strigtnd 24 in. (610 mm) and over in width. o
intended for heat resisting applications and general corrosive 3:1.3 strip—material undesin. (4.76 mm) in thickness
service. and under 24 in. (610 mm) in width.

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

Ordering Information

4.1 Orders for material to this specification shall include the
following information:
2. Referenced Documents 4.1.1 Quantity (weight or number of pieces),

2.1 ASTM Standards: 4.1.2 Alloy (Table 1),

E 8 Test Methods for Tension Testing of Metallic Matedals ~ 4-1.3 Form (plate, sheet, or strip),
E 10 Test Method for Brinell Hardness of Metallic Materi-  4-1.4 ASTM designation and year of issue,

al? 4.1.5 Dimensions—-Thickness, width, and length,
E 18 Test Methods for Rockwell Hardness and Rockwell 4-1.6 Edge (for strip only), _
Superficial Hardness of Metallic Materials 4.1.7 Finish (Appendng) for sheet specify whether one or
E 29 Practice for Using Significant Digits in Test Data to Poth sides are to be polished, .
Determine Conformance with Specificatiéns 4.1.8 Certification—State if certification is required (Sec-
E 38 Methods for Chemical Analysis of Nickel-Chromium tion 15), _
and Nickel-Chromium-Iron Alloy’ 4.1.9 Samples for Product (Check) AnalysiState whether
E 112 Test Methods for Determining the Average Grainsamples for product (check) analysis should be furnished, and
Siz€ 4.1.10 Purchaser Inspectior-If purchaser wishes to wit-

E 140 Hardness Conversion Tables for Metals (Relationshif}€SS t€sts or inspections of material at place of manufacture,
Between Brinell Hardness, Vickers Hardness, Rockwelthe purchase order must so state indicating which tests or
Hardness, Rockwell Superficial Hardness, and KnoophsPections are to be witnessed.

Hardness)

E 353 Test Methods for Chemical Analysis of Stainless,

Heat-Resisting, Maraging, and Other Similar Chromium-

5. Chemical Composition
5.1 The material shall conform to the requirements as to

Nickel-Iron Alloys® chemical composition specified in Table 2.
5.2 If a product (check) analysis is performed by the
3. Terminology purchaser, the material shall conform to the product (check)
3.1 Definitions of Terms Specific to This Standard: analysis variations in Table 2.

3.1.1 plate—material%16 in. (4.76 mm) and over in thick- 6. Mechanical and Other Properties

6.1 The tensile properties of the material at room tempera-

1 This specification is under the jurisdiction of ASTM Committee B-2 on :
Nonferrous Metals and Alloys and is the direct responsibility of Subcommitteeture shall conform to those shown in Table 1.

B02.07 on Refined Nickel and Cobalt, and Alloys Containing Nickel and Cobalt, or 6.2 Grain Size—Annealed aIon UNS NO08332 shall con-

Both, as Principal Constituents. form to an average grain size of ASTM No. 5 or coarser.

Current edition approved Aug. 15, 1995. Published October 1995. Originally g 3 Annealing Temperatu%eAIon UNS NO08330 shall be
published as B 536 — 70. Last previous edition B 536 — 94. ° ° ..

* New designation established in accordance with ASTM E 527 and SAE JlOSG‘,annealed at 1900°F (1040 C) minimum. _A_Iloy UNS N08332
Practice for Numbering Metals and Alloys (UNS). shall be annealed at 2100°F (1150°C) minimum.

2 Annual Book of ASTM Standardgol 03.01.

3 Annual Book of ASTM Standardéol 14.02. 7. Permissible Variations in Dimensions and Weight

4 Discontinuee—see1988 Annual Book of ASTM Standardél 03.05.

5 Annual Book of ASTM Standardéol 03.05. 7.1 Sheet shall conform to the variations in dimensions
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TABLE 1 Mechanical Properties

Elongation
" Tensile Strength, Yield Strength, 0.2 % in 2 in. or 50 A
Alloy Condition min, psi (MPa) offset, min, psi (MPa) mm, or 4D, Hardness
min, %
UNS NO08330 annealed 70 000 (483) 30 000 (207) 30 70 to 90 HRB
UNS N08332 annealed 67 000 (462) 27 000 (186) 30 65 to 88 HRB
“Hardness values are informative only and not to be constructed as the basis for acceptance.
TABLE 2 Chemical Requirements TABLE 4 Permissible Variations in Width and Length for
Product (Check) Hot-Rolled and Cold-Rolled Resquared Sheets (Stretcher
o Analysis Variations, Leveled Standard of Flatness)
Composition Lim- .
Element its. % under min or over Tolerances
max of the specified Specified Dimensions, Over
limit of element in. (mm) Under
c WA 0.01 in. mm
Mn 2.00 max 0.04 For thicknesses under 0.131 (3.33):
P 0.03 max 0.005 Widths up to 48 (1219) excl Yi6 1.6 0
S 0.03 max 0.005 _ Widths 48 (1219) and over Ya 3.2 0
Si 0.75-1.50 0.05 under; Lengths up to 120 (3048) excl Yie 1.6 0
0.10 over Lengths 120 (3048) and over Y 3.2 0
Cr 17.0-20.0 0.25 For thicknesses 0.131 (3.33) and over:
Ni 34.0-37.0 0.30 All widths and lengths Ya 6.4 0
Cu 1.00 max 0.04
Pb 0.005 max
ﬁg ?é?fjnnggg TABLE 5 Width, Length, and Camber Tolerances
for Hot-Rolled and Cold-Rolled Sheets not
# Alloy UNS N08330: 0.08 max Resquared or Stretcher Leveled
Alloy UNS N08332: 0.05-0.10 Width Tolerances

BElement shall be determined arithmetically by difference.

Tolerance for Specified

n ) ) ) Specified Thickness, 410 48 Width, in. (mm) 8
specified in Tables 3-8, inclusive. L in. (mm) (610 to 1220), (1220)

7.2 Cold-Rolled Strip shall conform to the permissible excl and over

variations in dimensions as specified in Tables 9-13, inclusive-ess than %sin. (4.76) Vlso(vle-?) Ve '”(;V(;-Z)
7.3 Plate, shall conform to the permissible variations in 0 under 0 under
dimensions specified in Tables 14-20, inclusive. _ Length Tolerances _

7.4 Sheet, Strip, and PlateMaterial with No. 1 finish may Spec'ge(‘infngmv OverTO'era”°e~ in. (mm)Un —
be ground to remove sqrface defepts, provided such grmdl_ngp to 10 (305), incl V2 (6.4) 00)
does not reduce the thickness, width or length at any poindver 10 to 20 (305 to 610), Y2 (12.7) 0(0)
beyond the permissible variations in dimensions. incl TR e

i L. Specified Width, in. (mm) Tolerance per Unit Length
8. Workmanship, Finish, and Appearance of any 8 ft (244 cm), in. (mm)
. . . . 24 t in. (610 to 914 8 (3.2

8.1 The material shall be uniform in quality and temper,? 9,3 " 01010 914). °(32)
smooth, commercially straight or flat and free of injurious over 36 in. (914) Y2 (2.4)
imperfections. ACamber is the greatest deviation of a side edge from a straight line, and

measurement is taken by placing an 8-ft (2440-mm) straightedge on the concave
side and measuring the greatest distance between the sheet edge and the

TABLE 3 Thickness Tolerances for Hot-Rolled and Cold-Rolled straightedge.
Sheets .
9. Sampling
Tolerance .
Specified Thickness, in. (mm) Over and Un- 9.1 Lot—Definition:
der, in. (mm) 9.1.1 Alot for chemical analysis shall consist of one heat.
Over 0.145 to less than %s (3.68 to less 0.014 (0.36) 9.1.2 A lot for mechanical properties, hardness, and grain
than 4.76) i i i i
Over 0,130 to 0.145 (3,30 to 3.68), inc 0,012 (0.30) size testing shall consist of g_ll material from the same heat,
Over 0.114 to 0.130 (2.90 to 3.30), incl 0.010 (0.25) nominal thickness, and condition.
Over 0.098 to 0.114 (2.49 to 2.90), incl 0.009 (0.23) 9.1.2.1 Where material cannot be identifed by heat, a lot
Over 0.083 to 0.098 (2.11 to 2.49), incl 0.008 (0.20) shall consist of not more than 500 Ib (227 kg) of material in the
Over 0.072 to 0.083 (1.83 to 2.11), incl 0.007 (0.18) , o L
Over 0.058 to 0.072 (1.47 to 1.83), incl 0.006 (0.15) same thickness and condition, except that for plates weighing
Over 0.040 to 0.058 (1.02 to 1.47), incl 0.005 (0.13) over 500 Ib only one specimen shall be taken.
Over 0.026 to 0.040 (0.66 to 1.02), incl 0.004 (0.10) : .
Over 0.016 to 0.026 (0.41 to 0.66), incl 0.003 (0.08) 9.2 Test Ma.tenal Selec_tlon. .
Over 0.007 to 0.016 (0.18 to 0.41), incl 0.002 (0.05) 9.2.1 Chemical Analysis-Representative samples from
Over 0.005 to 0.007 (0.13 to 0.18), incl 0.0015 (0.04) each lot shall be taken during pouring or subsequent process-
0.005 (0.13) 0.001 (0.03) ;

ing.
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TABLE 6 Flatness Tolerances for Hot-Rolled and Cold-Rolled Sheets

Sheets not Specified to Stretcher Leveled Standard of Flatness

Specified Thickness, in.
(mm)

Width, in. (mm)

Flatness Tolerance
(max Deviation from
a Horizontal Flat
Surface), in. (mm)

0.062 (1.57) and over To 60 (1524), incl

Over 60 to 72 (1524 to 1829), incl

Over 72 (1829)
Under 0.062 (1.57) To 36 (914), incl
Over 36 to 60 (914 to 1524), incl
Over 60 (1524)

Y2 (12.7)
¥ (19.1)
1 (25.4)

Y2 (12.7)
¥ (19.1)
1 (25.4)

Sheets Specified to Stretcher Level Standard of Flatness

Flatness tolerance

Specified Thickness in. (mm) Width, in. (mm) Length, in. (mm) in. (mm)
Under %16 (4.76) To 48 (1220), incl To 96 (2440), incl Y8 (3.2)
Under %16 (4.76) To 48 (1220), incl Over 96 (2440) Y4 (6.4)
Under %16 (4.76) Over 48 (1220) To 96 (2440), incl Y4 (6.4)
Under %16 (4.76) Over 48 (1220) Over 96 (2440) Ya (6.4)

TABLE 7 Diameter Tolerances for Hot-Rolled and Cold-
Rolled Sheets, Sheared Circles

Tolerance Over Specified Diameter
(No Tolerance Under) in. (mm)

Specified Thickness, 30 10 48

in. (mm) Undgg 30 (760 to Over 48

(760) 1220), incl (1220)

Over 0.097 (2.46) s (3.2) Y16 (4.8) Ys (6.4)

Over 0.057 to 0.097 (1.45 Y32 (2.4) Y32 (4.0) 732 (5.6)
to 2.46), incl

0.057 (1.45) and under Y16 (1.6) Y8 (3.2) %16 (4.8)

TABLE 8 Weight Tolerances for Hot-Rolled and Cold-
Rolled Sheets

It is not practicable to produce hot-rolled and cold-rolled sheets to exact
theoretical weight. Sheets of any one item of a specified thickness and size in
any finish may be overweight to the following extent:

(1) An item of five sheets or less, or an item estimated to weigh 200 Ib (90
kg) or less, may actually weigh as much as 10 percent over the theoretical
weight.

(2) An item of more than five sheets and estimated to weigh more than 200
Ib (90 kg) may actually weigh as much as 7%2 percent over the theoretical
weight.

(3) The underweight variations for sheets are limited by the under thickness
tolerances shown in Table 3.

For determining theoretical weight the factor, 42 Ib/ft?.in. (0.0008 kg/cm?-mm)
thickness may be used.

9.2.1.1 Product (check) analysis shall be wholly the respon-

sibility of the purchaser.

9.2.2 Mechanical Properties and Grain SizeéSsamples of
the material to provide specimens for mechanical propertie
and grain size shall be taken from such locations in each lot as

to be representative of that lot.

10. Number of Tests

10.1 Chemical Analysis-One test per lot.
10.2 Grain Size—One test per lot.

10.3 Tensile Properties and Hardness Fegbne test per

lot.

11. Specimen Preparation

11.1 Tension test, hardness test, and grain size specimens
shall be taken from material in the final condition (temper).
Tension tests shall be transverse to the direction of rolling,
where width will permit.

11.2 Tension test specimens shall be any of the standard or
subsize specimens shown in Test Methods E 8.

11.3 In the event of disagreement, referee specimens shall
be as follows:

11.3.1 Full thickness of the material, machine to the form
and dimensions shown for the sheet-type specimen in Test
Methods E 8 for material undé£ in. (12.7 mm) in thickness.

11.3.2 The largest possible round specimen shown in Test
Methods E 8 for materia¥2 in. (12.7 mm) and over.

12. Methods of Test

12.1 Chemical Compositioa-In case of disagreement, the
chemical composition shall be determined in accordance with
Test Methods E 353 except, Methods E 38 are to be used for
elements not covered by Test Methods E 353.

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

12.3 Grain Size—The measurement of average grain size
may be carried out by the planimetric method, the comparison
method, or the intercept method described in Test Methods
E 112. In case of dispute, the “referee” method for determining
gverage grain size shall be the planimetric method.

12.4 Rockwell Hardness-Test Methods E 18.

12.5 Brinell Hardness—Test Method E 10.
12.6 Hardness ConversierHardness Conversion Tables
E140.

12.7 Rounding Method-For purposes of determining com-
pliance with the limits in this specification, an observed value
or a calculated value shall be rounded off as indicated below, in
accordance with the rounding-off method of Practice E 29:
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TABLE 9 Thickness Tolerances for Cold-Rolled Strip in Coils and Cut Lengths

Note 1—Thickness measurements are taken at [Bast. (9.5 mm) in from edge of the strip, except that on widths less than 1 in. (25.4 mm) the
tolerances are applicable for measurements at all locations.
Note 2—Above tolerances include crown.

Thickness Tolerances, in. (mm), for the Thicknesses and Widths given, over and under

Specified thickness, in. (mm), incl Width, in. (mm)
Y16 (4.8) t0 6 (152), inc] Over 6 (152) to 12 (305), Over 12 (305) to 24 (610),

incl excl

0.005 (0.13) to 0.010 (0.25) 10 % 10 % 10 %
Over 0.010 (0.25) to 0.011 (0.28) 0.0015 (0.04) 0.0015 (0.04) 0.0015 (0.04)
Over 0.011 (0.28) to 0.013 (0.33) 0.0015 (0.04) 0.0015 (0.04) 0.002 (0.05)
Over 0.013 (0.33) to 0.017 (0.43) 0.0015 (0.04) 0.002 (0.05) 0.002 (0.05)
Over 0.017 (0.43) to 0.020 (0.51) 0.0015 (0.04) 0.002 (0.05) 0.0025 (0.06)
Over 0.020 (0.51) to 0.029 (0.74) 0.002 (0.05) 0.0025 (0.06) 0.0025 (0.06)
Over 0.029 (0.74) to 0.035 (0.89) 0.002 (0.05) 0.003 (0.08) 0.003 (0.08)
Over 0.035 (0.89) to 0.050 (1.27) 0.0025 (0.06) 0.0035 (0.09) 0.0035 (0.09)
Over 0.050 (1.27) to 0.069 (1.75) 0.003 (0.08) 0.0035 (0.09) 0.0035 (0.09)
Over 0.069 (1.75) to 0.100 (2.54) 0.003 (0.08) 0.004 (0.10) 0.005 (0.13)
Over 0.100 (2.54) to 0.125 (3.18) 0.004 (0.10) 0.0045 (0.11) 0.005 (0.13)
Over 0.125 (3.18) to 0.161 (4.09) 0.0045 (0.11) 0.0045 (0.11) 0.005 (0.13)
Over 0.161 (4.09) to %6 (4.76) excl 0.005 (0.13) 0.005 (0.13) 0.006 (0.15)

TABLE 10 Width Tolerances Cold-Rolled Strip in Coils and Cut Lengths, Edge Numbers 1 and 5

Width Tolerance, in.
(mm) for Thickness

Specified Edge

No. Width, in. (mm) Thickness, in. (mm) and Width given over
and under
1and5 Y32 (7.1) and under Y16 (1.6) and under 0.005 (0.13)
1and5 Over 32 (7.1) to ¥4 (19.1) incl Y32 (2.4) and under 0.005 (0.13)
land 5 Over %4 (19.1) to 5 (127) incl ¥s (3.2) and under 0.005 (0.13)
5 Over 5 (127) to 9 (229) incl Ys (3.2) to 0.008 (0.20) incl 0.010 (0.25)
5 Over 9 (229) to 20 (508) incl 0.105 (2.67) to 0.015 (0.38) incl 0.010 (0.25)
5 Over 20 (508) to 24 (610) excl 0.080 (2.03) to 0.023 (0.58) incl 0.015 (0.38)
TABLE 11 Width Tolerances Cold-Rolled Strip in Coils and Cut Lengths Edge Number 3
Width Tolerance, in. (mm) Over and Under, for Thickness and Width Given
Specified Thickness in. Under ¥2 ¥%(12.7) 106 Over 6 (152) Over 9 (229) Over 12 (305) Over 20 (508)
(mm) (12.7) to %6 (152) to 9 (229) to 12 (305) to 20 (508) to 24 (610)
4.8)
0.068 (1.73) and under 0.005 (0.13) 0.005 (0.13) 0.005 (0.13) 0.010 (0.25) 0.016 (0.41) 0.020 (0.51)
Over 0.068 (1.75) to 0.099 0.008 (0.20) 0.008 (0.20) 0.010 (0.25) 0.010 (0.25) 0.016 (0.41) 0.020 (0.51)
(2.51), incl
Over 0.099 (2.51) to 0.160 0.010 (0.25) 0.010 (0.25) 0.016 (0.41) 0.016 (0.41) 0.020 (0.51) 0.020 (0.51)
(4.06), incl
Over 0.160 (4.06) to under 0.016 (0.41) 0.020 (0.51) 0.020 (0.51) 0.031 (0.79) 0.031 (0.79)
%16 (4.76) excl
TABLE 12 Length Tolerances Cold-Rolled Strip in Cut TABLE 13 Camber Tolerances Cold-Rolled Strip in Coils and Cut
Lengths Lengths
Soeciied Lenaih. | To'esranc?}: i:j"L(mmt)h Note 1—Camber is the deviation of a side edge from a straight line,
pecified Length, in. (mm) 0,\\"?1.0");2”'; ui:iger ’ and measurement is taken by placing an 8-ft (24-mm) straight edge on the
. ' concave side and measuring the greatest distance between the strip edge
Up to 60 (1524) incl % (9.5) and the straight edge.
Over 60 (1524) to 120 (3048) incl 1 (12.7) : :
Over 120 (3048) to 240 (6096) incl ¥ (15.9) Tolerance in. (mm) per unit
Specified Width, in. (mm) length of any 8 ft. (2440
mm)
Up to 1% (38.1) incl Y2 (12.7)
Over 1%- (38.1) to 24 (609.6) excl Y4 (6.4)
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