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Foreword

This British Standard is one of a series for nickel and nickel
alloys invarious wrought forms intended for general engin-
cering purposes, Others in the series are:

BS 3071  Nickel copper alloy castings

. BS 3072  Nickel and nicke! alloys: sheet and plate
BS 3073 . Nickel and nickel alloys: strip ;
BS 3074  Nickel and nickel alloys: tube
BS 3075  Nickel and nickel alloys: wire

AII the alloys included in the previous edition have been
retained although details for the specific requirements have
been revised where necessary. Two additional alloys have

1

been introduced, 16 which new designations have been |
assigned. As previously, the same designations are used
throughout Lhe series for wrought nickel and nickel alloys.

To meet requests from industry, provision is made for
testing material to alternative proof stress criieria. Also,
values for minimum proof stress at elevated temperature
are now given for thase alloys for which this property is
generally used as a design criterion. This information is for
the purposes of cesign but there i is no prowsmn for 1he use

of these data for acceptance 105t purposes.
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Bntlsh Standard Specnfacatmn f()l

‘Nlekel and nlckel al'oys bar

Section one. General requirements

‘1. Scohe

This British Standard cpecrfles requirements fox nickel and
nn:kel atloys in the form of:

dmg 300 mm diameter,

{b) cold-worked round bar over 8 mm up to and inclu-
cing 5% mm diameter, and

{c) cold-worked square, rectangalar and hexagonal bar.|

‘2. References . " ,
The titles of the standards publications referred to in this
standard are listed on the inside back cover.

- 3. Definitions _
For the nurposes of this British Standard the following
deflnltlons apply..-

2.1 bar A solid product of round, sguare, rectangular or.
hexagonal Cross section. '
3.2 cast. The product of a furnace melt, or of a number of
melts that are mixed prior to casting.
. 3.3 batch. Bars of the same cross section from the same

. cast, produced in the same way and heat treated together.
3.4 armealmg. A heat treatment of alloys for the purpose
of softening.
3.5 solution treatment. The heat treatment of alloysat a h
suitable temperature for sufficient time to ensure adequate
solution of a certain phase {or phases) followed by cooling
at a su1table rate to ensure retention.of the phase {or
phases: II‘I solution, The term is aiso associated with
material in the softest condition, ' :
3.6 precipitation treatment. The heat treatment of alloys
to promote precipitation in order to. produce. optlmum

he arcornpanled by a change in harclness - '

major, portion of the 1r.terna1 stresses resultmg from cold
work. - v SO C

4. Informat:on to be, supplied hy the pu rchaser

“SY 0 enquiry and orders . . : -

© 7 . tion of the material reqmred las gwen for fhe relevant
. materlal in sectlon two) : :

' (@) hot-worked round bar over l" mm up to and inclu-

over 6 mm up to and including 55 mm wide across flats.

-harmful defects. Hot-worked bars shall be smooth and free

6. Samples for chemical analysis
" The ¢chemical composition ot cat.h cast of material shall be

“or cold-worked round bar shall not differ from the specn‘led

creep, or ‘stress rupture and/or tensile chararterlsllcs It may

ce 3.7 stress ralief. The heat treatment of alloys to relleve the

" dressed toa depth_ not exceedlng 3 % of the dlameter of
the bar. .

e ..7.2 Width across flats lfor square, rectangular and hex- ‘
‘agonal bar). The width across flats shall not differ from that
specified by more than the approprlate tolerance spec:ﬁed ‘

"{a) the aumber of this Brltush otandard and the des:gna-""-’; in table 3. - i

“The purchaser shall state the followmg at the time of the “ ;

Jl
ll

{b}.the se_cﬂon required (round, square, rectangular or

hexagonal); .

{c) dimef‘llsioné, inciuding appropriate lengths;r

{d} the flhisli required (see section two),

lel the c"andition of the material {see section twa);
s whet 1e: cut lengths or random lengths are required;

(g) whu| required, whether 1.0 % proof stress values are
to be uetermmed in place of 0.2 % proof stress values
see clause 9);

| (h)} whether a test certificate is required (see clause 10); -

{i} whether the purchaser desires 1o witness testyor..
inspections and, if so, which tests and/or inspections
are to be witnessed {see clause 11};

(i}‘ the nature and delzils of aty special requirements,
including the method ‘m marking {see clause 12},

o

b. Freedom from defects .
Cold- worked bars shall be clean smooth and free from

from harmful defects.

Surface defects ocourring an hot- rotled or forged material
may be removed by machining, if agreed between supplier
and purchaser (see 7.1

-

determmed on a sample that shall be representatlve of the
Cast "

7. Dlmen5|onal tolerances
7.1 Diameter (for round bar). The diameter of hot-worked

diameter at any point by mare than the approprlate
tolerance 5pec1f|ed in tables 1 or 2.

The tolerance on the drameter of machlned round bdl’ shaII
be+08mm —Omm . -

if necessary localized minor surface defects shall be
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* 7.4 Straightness. The depth of arc (deviation from straight-
ness) shall not exceed the appropriate tolcrance specified in
table 5. : i

7.5 Owvality. For round bars, excluding those intm’ided for
subsequent forging, measurements of two diameters at right
angles of any cross section shall not differ by more than
half the total appropriate tolerance specified in tables 1 and
2 {see also 7.1).

8. Seiection of samples for mechanical tests

8.1 Selection of samples. All bars other than those
intended for forging shall be grouped into batches. One
test sample shall be cut from a bar selected from each
batch

Before test samples are cut they shall be marked to |denT|fy
them with the batch they represent. Test samples shall be
taker from the material as supplied and, except for material
ordered in the hot-worked condition and in certain cases

for alloys NA T8 and NAZ20, shall be tested in that condition.
: Test samples from hot-worked material shall be appropri-

ately heat treated before testing. No tests are required on
bar intenderi for further forging, '

Samples for mechanical test from alioys NA18 and NA20
stpplied in other than the finally heat-treated condition
shall be precipitation treated or solution treated and
precipitation treated, as appropriate, using the conditions
recommendpd by the suppher which shall be within the
ranges gwen in appendix A.

Table 1, Tolerances on diameter of hot-worked

round bar

. Diameter Talerance’

Up to and Plus
including

mm . mm mm
25 0.4 0.4
50 o8 0.4
100 12 |08

100|110 32 “l1e .

. NOTE. For tolerances on machined round bar of all dinmeiers

see 7.1,

-

Table 3. Tolerances on width across flats of
square, rectanguiar or hexagonal bar

Width across fiats Tolerance

Over Uptoand  |Plus
including

mm mm . mm

5 25 0.08
25 38 0.10
38 .50 0.13
50 56 0.15

Tabie 4. Tolerances on length of bar

ize ' Tolerance

Over Up to and Plus .
including

mm mm mm’ mm

- 200 4 0
200 300 7 ' 0

Table 5. Tolerances on straightness of bar

Size Depth of arc -
mm in any 500 mm

Cold-worked ] )
round bar © | Al sizes

Square, rectangular Al sizes 1.6
and hexagoral bar.; '

B

Hot-worked bar 1 Allsizes | 3

i R
8.2 Location of te-.t pte..e For bar up 10 and including
30 mm diameter orl\wmth across flats, the test piece shall
he machined coaxldfly frum the test sample :

For bars over 33 mm: up t0 and |nclud|ng 75 mm diameter
or ‘width across flats, the longitudinal axis of the test piece

shall bhe taken not !ec" than 15 mm from the surface of the
, test sample. _\

For bars over /a mm ci:ampter the test piece shall be taken -
longitudinally with the: 'ms not [ess than 15 mm from the
surface of the test sample or, at the option of the supplier,

shall be taken ':‘J the transverse direction, '

Table 2. Tolerances on diameter of cold-worked round bar

" Diametor Alloys NA¥1, " | Alloys NA14, |Alloy NA2D

NA12 and I\IA‘IS(H}\
NA13 NA 16 NA 17,

Alloy NAZO
{heat treated

and descaled)
.l

'NA, 18 and
- —1NA'21—
"|Up to and " | Plus-| Minus * | Plds .| Minus

inctuding

-

Minus

rnm : mm
12.5L o 0.08 0
o *
R
55 |

(o
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9. Mechanical tests

9.1 Tens:le test. For the tensile test, test pieces shail be
- prepared and the test carried out in aceordance WIth the
requirements of BS 18 : Part 1.

Values of 0.2 % proof stress are normally determined for
acceptance purpoeses, but 1.0 % proof stress values may be
determined if required by the purchaser and agreed at the
time of the enquiry and order.

9.2 Stress-rupture test. When a stress-rupture test is
required the test piece shall be prepared and the test carried
out in accordance with the requirements of BS 3500 :

Part 5.

9.3 Impact test. When a Charpy V-notch impact test is
required the test piece shali be prepared and the test carried
out in accordance with the requirements of BS 131

. 9.4 Retests. [f any one of the test pieces first selected fails
to pass the mechanical tests, two further samples from the
same batch shalil be selected for testing, one of which shall
be from the bar from which the original test sample was
taken, unless that har has been w1thdrawn by the supplier.

If the test pieces from both these addnmwal samples pass,
the batch represented by the test samples shall be deemed
to comply with the requirements of this standard. I the
test pieces from either of these additional samples fail, the
batch represented by these samples shall be decmed not to
comply with the requirements of this standard.

‘insppctlon of the material by 1he purchaser, if required,
. shall os as agreed between the purchaser and the supplier

:Part 2.

i | BS 3076 : 1976

. 4"-"
10. Test certificate °

I requiredpby the order, the supplier shall furnish with the
material a certificate detailing the results of the chemical

. analysis and mechanical tests.

11. Inspection

v

at the time of the enquiry and order. .

12. Marking v
12,1 Except as specified in 12.2 and at the option of the
supplier, each bar shall be identifiec and the following
information shall be legibly and indelility marked either
along the full length at intervals of not greater than 750 mm
or at one end:

{a) the number of this British Standard, i.e, BS 3076;
{b) the desigration of the material {see section lwo)
(c) the supplier's name or trade mark;

{d) the batch or cast number.

12.2 For small bars that are bundled the information may -
be stamped on metal or other durable tags, one or more of
which shall be securely attached to each bundle.

Any special requirements for marking shall be agreec!
between the purchaser and the manufacturer.

12.3 Any material used for marking shall be frep from
elements deleterious to the metal,
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Section two. Specific requnrements

13 NA11 nickel

131 General Matenal shail comnply Wlth the general
requirements given in section one and shall comply with
the following requirements for chemical composition,
condition, finish and mechanical properties.

13.2 Chemical composition, The chemical compomtuon ot
the material shall be as folléws:'

Element Min.. Max,
A % %
Nicke! (including not more than 2 %
coball)\\l , ‘ 986 | —
Copper " - ‘ ' - 0.25
iron - . : - 0.40
Sarbon . t= 4 1045
Silicon - - 0.35.
' Manganese - ¢ 1035
Magnesium - 0.20
Titanium . : - 0.10
Sulphur : L - om

The percentage nickel content shall be determined as the
difference between 100 and the sum of the contents of the

© other elements,

13.3 Condition. Materlal shall be supphed in one of the
following conditions as specified by the purchaser.

. appendix B. They are not subject to verlftr:dtlon

13.4 Finish. Unless otherwise specitied, material in the
cold-warked condition shali be supplied with a smooth
bright surface,

Material in the cold-worked and annealed condition shail
be supplied with a dul matt or smooth bright surface.
Hot-waorked material may be supplied with one of the
following surface finishes:

12 mm up to and including 110 mm diameter. Tightly
adherent oxide,

12 mm up to and including 300 mm diameter. Rough
turned or ground.

13.E Mechanical properties. lhe tensile properttes at room
temperaturet obtained from est pieces. “and pre-
pared as specified in clauses 8and 9 sha v the
tabie below, ! ]

13.6 Mechanizal properties at elevated tei. .t
Values of proof stress are given for design pm Sh

ance tests, RN

Round bar Square, rectangular and
‘ " hexagonal bar
Cold worked - Cold worked
- Cold worked and annealed  Cold worked and anngaled
.- Hot worked ‘
Hot worked and annealed . A '
" Bar intended for further o
forging™ :
Conditign éize , 02 % 1.0% Tens‘}ie Elongatlon Lo
Iy - proof proof strength | on gauge Iength of
Over |Uptoand |stress |stress . 5.65+/5, 4
- including min, [ min. min."'.‘ min. ’
mm | mm N/mm? [N/mm? N/mm?® | % ) ﬁ[
‘}“ (-_—Mpa, (:Mpa) (=MP3, ) Lt , "il\
© Coldworked |- |25 a1 |- .|ss0. {16 . e
A , 25 |55 345 - 520 (14 ’ ' :
Col_d Workgd ‘ l_: o ' .t o Z . A 0y
and annealed ‘ All 108 130 380 35
Hot worked sizes : ’ o
and annealed ! v

1

:,' "Mechamcai properﬂes not applncable .
:" tin case of dusputa room tempemture I: takan as 20 "C..

) NOTE Values uf 0.2% proof stress are normdlly dmermme,d for accf'ptarlce purposes Isu: 9 1!
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