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Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closcly with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 9724 was prepared by Technical Committee 
ISO/TC 155, Nickel and nicke/ alloys, Sub-Committee SC 2, Wrought and 
casf nicke/ and nicke/ alloys. 

Annex A forms an integral part of this International Standard. 
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INTERNATIONAL STANDARD ISO 9724:1992(E) 

Nickel and nicke1 alloy wire and drawing stock 

1 Scope 

This International Standard specifies requirements 
for nicke1 and nicke1 alloy wire up to and including 
10 mm and for drawing stock, both for general pur- 
poses. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and Parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the Standards in- 
dicated below. Members of IEC and ISO maintain 
registers of currently valid International Standards. 

ISO 6372-1:1989, Nickel and nicke/ alloys - Terms 
and definifions - Part 1: Materials. 

ISO 6372-3:1989, Nickel and nicke1 alloys - Terms 
and definitions - Parf 3: Wrought products and 
castings. 

ISO 6892:1984, Metallic materials - Tensile testing. 

ISO/TR 7003:1990, Unified formst for fhe designafion 
of metals. 

ISO 7800:1984, Metallic materials - Wire - Simple 
torsion test. 

ISO 7801:1984, Metallic maferials - Wire - Reverse 
bend test- 

ISO 7802:1983, Metallic maferials - Wire - Wrapping 
test. 

ISO 9649:1990, Metallic materials - Wire - Reverse 
torsion test. 

ISO/TR 9721:1992, Nickel and nicke1 alloys - Rules 
for material description based on chemical Symbols. 

ISO 9722:1992, Nickel and nicke1 alloys - Composi- 
tion and forms of wrought products. 

3 Definitions 

For the purposes of 
following definitions 
alloys in ISO 6372-1 
in ISO 6372-3 apply. 

this International Standard, the 
and those for nicke1 and nicke1 
and for wire and drawing stock 

3.1 heat: The product of a furnace melt or a number 
of melts that are mixed Prior to casting. 

3.2 lot: Wire or drawing stock of the Same diameter 
from the Same heat, heat treated together or se- 
quentially heat treated in a continuous furnace, but 
in no case for longer than 16 h of production. 

4 Alloy identification 

For the purposes of this International Standard, the 
principles for alloy identification in ISO/TR 7003 and 
ISO/TR 9721 apply. 

5 Ordering information 

Orders for wire or drawing stock according to this 
International Standard shall include the following 
information. 

5.1 The number of this International Standard, 

5.2 Quantity (mass or number of pieces). 

5.3 Alloy identification (see table 1). 

NOTE 1 For alloy identification, either the number or 
the description may be used. 
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ISO 9724:1992(E) 

5.4 Alloy temper (see table 2). 

5.5 Dimensions: diameter or other cross-sectional 
dimensions and coil dimensions. 

5.6 Tolerantes: for Cross-sections other than 
round. 

5.7 Optional requirements: 

a) samples for product analysis (see 7.1.2); 

b) surface finish (see 6.1.3 and 6.2.2); 

c) technological tests: 

- torsion test (see 9.3.1), 

- reverse bend test (see 9.3.2), 

- wrapping test (see 9.3.3); 

d) purchaser or third-Party inspection (see 
clause 11); 

e) declaration of conformity (see clause 12). 

6 Requirements 

6.1 Requirements for wire 

6.1 .l Composition 

Heat analysis shall 
specified in table 1. 

meet the composition limits 

The composition limits do not preclude the possible 
presence of other elements that are not specified. If 
the purchaser’s requirements necessitate limits for 
any other element that is not specified, these shall 
be agreed between the purchaser and the supplier. 
The percentage content of elements shown as “re- 
mainder” shall be calculated by differente from 
100 Oh. 

6.1.2 Tensile properties 

Wire shall have the tensile properties specified in 
table 2. 

Where tensile proper-Ces are not specified in 
table2, these shall be agreed between the pur- 
chaser and the supplier. 

6.1.3 Surface quality 

Unless otherwise specified, surfaces shall have a 
tightly adherent Oxide or shall be mechanically or 

chemically cleaned at the Option of the supplier. 
Wire shall be clean and free from surface 
imperfections. 

NOTE 2 Where appropriate, the acceptance criteria 
should be agreed between the purchaser and the supplier. 

6.1.4 Dimensional tolerantes 

The diameter of round wire shall not differ from that 
specified by more than the tolerantes specified in 
table 3. Out-of-roundness shall not exceed one-half 
of the total permissible variations specified in 
table 3. Tolerantes for Cross-sections other than 
round shall be agreed between the purchaser and 
the supplier. 

6.2 Requirements for drawing stock 

6.2.1 Composition 

Heat analysis shall meet the composition limits 
specified in table 1. 

The composition limits do not preclude the possible 
presence of other elements that are not specified. If 
the purchaser’s requirements necessitate limits for 
any other element that is not specified, these shall 
be agreed between the purchaser and the supplier. 
The percentage content of elements shown as Ve- 
mainder” shall be calcnlated by differente from 
100 %. 

6.2.2 Surface quality 

Unless otherwise specified, surfaces shall have a 
tightly adherent Oxide or shall be mechanically or 
chemically cleaned at the Option of the supplier. 
Drawing stock shall be clean and free from detri- 
mental surface imperfections. 

NOTE 3 Where appropriate, the acceptance criteria 
should be agreed between the purchaser and the supplier. 

6.2.3 Dimensional tolerantes 

The diameter of round drawing stock shall not differ 
from that specified by more than + 0,4 mm, includ- - 
ing ovality. 

7 Sampling 

7.1 Chemical analysis 

7.1.1 Representative heat analysis samples shall 
be taken during pouring or subsequent processing. 

7.1.2 Product analysis samples shall be taken from 
the finished product. 
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ISO 9724:1992(E) 

7.2 Tensile test for wire 9.3.3 Wrapping test 

7.2.1 Tensile test samples shall be taken from ma- 
terial in the condition supplied, except as noted in 
7.2.2. 

Testing shall be carried out in accordance with 
ISO 7802. 

9.4 Rounding-off 
7.2.2 If precipitation-hardenable alloys are supplied 
not fully heat treated, test samples other than those 
required for technological tests (see 9.3) shall be 
fully heat treated in accordance with table4 Prior to 
tensile testing. 

For the purpose of determining compliance with the 
specified limits of the properties listed below, an 
observed value or calculated value shall be rounded 
as follows. 

8 Number of tests 

8.1 Chemical analysis, one test per heat, for all 

When the figure immediately after the last figure 
to be retained is lower than 5, the last figure to 
be retained remains unchanged. 

products. 

8.2 Tensile test, one test 

8.3 Technological tests, 
only. 

9 Test procedures 

9.1 Chemical analysis 

per lot, for wire only. 

one test per lot, for wire 

9.1.1 The method of Chemical analysis shall be at 
the Option of the supplier, however, in cases of dis- 
pute the method specified in the relevant Inter- 
national Standard shall be used. 

lf no International Standard exists, an analytical 
method that tan be calibrated to a reference stan- 
dard agreed upon by the purchaser and the supplier 
shall be used. 

9.1.2 For a list of ISO analytical Standards, see an- 
nex A. 

9.2 Tensile testing 

Tensile testing shall be carried out in accordance 
with ISO 6892. 

The offset method shall be used for the determi- 
nation of the 0,2 % proof stress (Rp&. 9 

9.3 Technological tests 

9.3.1 Torsion testing 

Simple torsion testing shall be carried out in ac- 
cordante with ISO 7800, reverse torsion testing in 
accordance with ISO 9649. 

9.3.2 Reverse bend testing 

Testing shall be carried out in accordance with 
ISO 7801. 

When the figure immediately after the last Figure 
to be retained is 5 or greater, the last figure to 
be retained is increased by one. 

Composition and di- 
mensions 

Tensile strength (R,) 

Proof stress (R,, *) I 
Elongation (/1) 

Nearest unit to the last 
right-hand place of fig- 
ures of the specified 
limit 

Nearest 10 N/mm 2 

Nearest 5 N/mm 2 
Nearest 1 y0 

9.5 Retests 

If any one of the test pieces first selected fails to 
pass the specified tests, two further samples from 
the Same lot shall be selected for testing, one of 
which shall be from the original product tested, un- 
less that product has been withdrawn by the sup- 
plier. If the test pieces from both these additional 
samples pass the tests, the lot represented by the 
test samples shall be deemed to comply with the 
requirements of this International Standard. If the 
test pieces from either of these additional samples 
fail, the lot represented by these samples shall be 
deemed not to comply with the requirements of this 
International Standard. 

10 Marking 

Esch coil of wire or drawing stock shall be marked 
on a securely attached durable label, with the num- 
ber of this International Standard, the alloy identifi- 
cation (either the number or the description), the 
heat number and the manufacturer’s name. 

11 Purchaser and third Party inspection 

On-site inspection of wire or drawing stock shall be 
in accordance with agreements made between the 
purchaser and the supplier as patt of the purchase 
contract. 
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ISO 9724:1992(E) 

12 Declaration of conformity 

When requested by the purchaser in the contract or 
Order, the supplier shall certify that the wire or 

drawing stock were manufactured and tested in ac- 
cordante with this International Standard. The dec- 
laration of conformity shall detail the results of all 
tests required by this International Standard and the 
Order. 
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Table 2 - Tensile properties 
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ISO 9724:1992(E) 

Table 3 - Tolerantes on diameter of 
cold-drawn wire 

Dimensions in millimetres 

Specified diameter 

up to and over including 
Tolerante on diameter 

011 014 & 0,006 

094 03 f: 0,013 

018 112 * 0902 

112 290 * 0,03 

w 312 * om 

32 418 * 0105 

418 810 zt 0106 

l 810 IO,0 It OP 
I 

Table 4 - Heat-treatment of precipitation-hardenable alloys 
identificationl) 

Description 
Recommended solution or annealing 

treatment2) 

Stabilizing and precipitation heat treatment or 
precipitation heat treatment, applied to test 

Sample4 / ~--- - 
NW7090 / l NiCr2OColaTi13 1 050 “C to 1 100 “C, air cool or faster. Cold-drawn wire: 650 OC, 4 h, air cool. Solution 

treated wire: 750 “C, 4 h, air cool or 700 “C, 16 h, 
air cool. 

NW7750 
I 

NiCrlSFe7Ti2Al 
I 

1 150 “C, air cool or faster. 
l 

730 “C, 16 h, air cool. 
I 

NW771 8 NiCrl9Fel9Nb5Mo3 940 “C to 16 h, 1 060 OC, air cool or faster. 720 OC, 8 h, cool at 55 “C/h to 620 “C, hold at 
620 “C for 8 h, air cool. Alternatively, cool to 
620 “C at any rate and hold at 620 “C to give a total 
precipitation treatment time of 18 h. 

NW7080 NiCr20Ti2Al 1 050 “C to 1 100 “C, air cool or faster. 750 “C, 4 h, air cool. 

NW5500 NiCu30Al3Ti 980 “C minimum, water quench. 590 “C to 610 “C, 8 h to 16 h, furnace cool to 
480 “C at between 8 “C/h and 15 “C/h, air cool. Al- 
ternatively, furnace cool to 535 “C, hold at 535 “C 
for 6 h, furnace cool to 480 “C, hold for 8 h, air 
cool. 

~_- _-_ __ 
1) For alloy identification either the number or the description may be used. 

2) The temperature used for the treatment of the test piece shall be stated on the declaration of conformity. 

9 
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ISO 9724:1992(E) 

Annex A 
(normative) 

List of ISO methods of analysis 

[l] ISO 6351:1985, Nickel - Determination of silver, 
bismuth, cadmium, Cobalt, topper, iron, 
manganese, lead and zinc contents - Flame 
atomic absorption spectrometric method. 

[2] ISO 7523:1985, Nickel - Determination of silver, 
arsenic, bismuth, Cadmium, lead, antimony, 
selenium, tin, tellurium and thallium con ten ts 
- Electrothermal atomic absorption spectro- 
metric method. 

[S] ISO 75241985, Nickel, ferronickel and nicke1 
alloys - Determination of carbon content - 
Infra-red absorption method after induction 
furnace combustion. 

[4] ISO 752511985, Nickel - Determination of Sulfur 
content - Methylene blue molecular absorp- 
tion spectrometric method after generation of 
hydrogen sulfide. 

[S] ISO 752611985, Nickel, ferronickel and nicke1 
alloys - Determination of Sulfur content - 
lnfra-red absorpfion method after induction 
furnace combustion. 

[6] ISO 752711985, Nickel, ferronickel and nicke1 
alloys - Determination of Sulfur content - 
lodimetric titration method after induction fur- 
nace combustion. 

[7] ISO 752811989, Nickel alloys - Determination 
of iron content - Titrimefric method with pot- 
assium dichromate. 

[S] ISO 752911989, Nickel alloys - Determination 
of chromium content - Potentiometric titration 
method with ammonium iron(ll) sulfate. 

[9] ISO 7530-1:1990, Nickel alloys - Flame atomic 
absorption specfrometric analysis - Part 1: 
General requiremenfs and Sample dissolution. 

[IO] ISO 7530.2:1990, Nickel alloys - Flame afomic 
absorption spectrometric analysis - Part 2: 
Determination of Cobalt content. 

[11] ISO 7530.3:1990, Nickel alloys - Flame atomic 
absorption spectrometric analysis - Part 3r 
Determination of chromium content. 

[12] ISO 7530-4:1990, Nickel alloys - Flame atomic 
absorption spectrometric analysis - Part 4: 
Determination of topper content. 

[13] ISO 7530,5:1990, Nickel alloys - Flame atomic 
absorption spectrometric analysis - Part 5: 
Determination of iron content. 

[ 141 ISO 7530.6:1990, Nickel alloys - Flame atomic 
absorption spectrometric analysis - Part 6: 
Determination of manganese content. 

[IS] ISO 7530-7:1992, Nickel alloys - Flame atomic 
absorpfion spectrometric analysis - Part 7: 
Determination of aluminium content. 

[IS] ISO 7530-8:1992, Nickel alloys - Flame atomic 
absorption spectrometric analysis - Part 8: 
Determination of Silicon content. 

[17] ISO 7530-9:-l), Nickel alloys - Flame atomic 
absorption spectromefric analysis - Part 9: 
Determination of vanadium content. 

[IS] ISO 9388:1992, Nickel alloys - Determination 
of phosphorus content - Molybdenum blue 
molecular absorption specfrometric method. 

[19] ISO 9389:1989, Nickel alloys - Determination 
of Cobalt confenf - Potentiometric titration 
method with potassium hexacyanoferrate(lll). 

1) To be published. 

IO 
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