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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. Each 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, governmental and non-governmental, in
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Commission (IEC) on all matters of electrotechnical standardization.

Internatiopal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3

The main

by the technical committees are circulated to the member bodies for voting. Publication as an
Standard requires approval by at least 75 % of the member bodies casting a vote.
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rights. ISQ shall not be held responsible for identifying any or all such patent fights.

ISO 8458
products.

This secopd edition cancels and replaces the first edition (ISO 8458-3:1992), which has been technical

ISO 8458

— Part {: General requirements
— Part 2: Patented cold-drawn non-alloy steel.wire

— Part 8: Oil-hardened and tempered wire
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task of technical committees is to prepare International Standards. Draft International Stand3

s drawn to the possibility that some of the elements of this part of ISO'8458 may be the subj

3 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 17, Steel wire

consists of the following parts, under the generaltitle Steel wire for mechanical springs:

cted version of ISO 8458<3 has been necessitated by the omission of paragraph 6 above.
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Steel wire for mechanical springs —

Part 3

Oil-hardened and tempered wire

1 Sco

This part

be

bf ISO 8458 specifies requirements for oil-hardened and tempered carbon and\lew alloy steel wire, for the

manufactyire of mechanical springs for static duty and dynamic duty applications,(¢omplying with|the general

requirems
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ISO 4967
standard

ISO 8458

nts of ISO 8458-1.

mative references
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3 Clagsification and designation

The vario

1, Steel wire for mechanical springs — Part 1. General requirements

s spring wire grades and the relevant diameters are shown in Table 1.

Table 1 — Spring wire grades and diameter ranges

ing normative documents contain provisions which, through reference in this text, constitute provisions of
f 1ISO 8458. For dated references, subsequent amendments to, or revisions of, any of these|publications
ply. However, parties to agreements based on this part of ISO 8458 are encouraged to inyestigate the

of applying the most recent editions of the normative documents indicated below. For undated
5, the latest edition of the normative document.referred to applies. Members of ISO and IEC maintain
bf currently valid International Standards.

1998, Steel — Determination of content” of non-metallic inclusions — Micrographic method using

©1S0 2002

Tensile strength Static Medium fatigue High fatigue
Low tensile strength FDC TDC vDC
Medium tensile strength FDCrV(A.B) TDCrV(A.B) VDCrV(A.B)
High tensile strength FDSiCr TDSiCr VDSIiCr
Diameter range (mm) 0,50 to 17,00 0,50 to 10,00 0,50 to 10,00

TD grade is intended for medium fatigue levels.

FD grade is intended for static applications, required for normal springs.

VD grade is intended for use under severe dynamic duty such as for valve springs.
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4 Dimensional tolerances

The permissible dimensional tolerances on wire in coils and cut lengths shall be in accordance with those specified
in ISO 8458-1.

When the required tolerance level is different from those mentioned above, it shall be agreed at the time of

ordering.

5 Requirements

5.1 Chenlical composition

The steel is
permissible

Table 2 — Chemical composition, mass fraction

characterized by the heat analysis, which shall be in accordance with the values listed/in Ta
Jeviation of the product analysis from the heat analysis shall be in accordance with Fable 3.

ble 2. The

Valueg in percent
Grade Cc Si Mn P S Cr Vv Cu
max. max. max.
FDC 0,60 to 0,75 | 0,10t0 0,35 | 0,50 to 1,20 0,030 0,080 — — 0,20
TDC 0,60t0 0,75 | 0,10t0 0,35 | 0,50 to 1,20 0,020 0,025 — — 0,12
VDC 0,60 to 0,75 | 0,15t0 0,30 | 0,50 to 1,00 0,020 0,025 — — 0,12
FDCrV-A 0,030 0,030 0,20
TDCrV-A 0,47t0 0,55 | 0,10t0 0,40 | 0,60 to 1,20 0,025 0,025 0,80to 1,10 | 0,15t0 0,25 0,12
VDCrV-A 0,025 0,025 0,12
FDCrV-B 0,030 0,030 0,20
TDCrV-B 0,62t0 0,72 | 0,15t0 0,30 | 0,50 to-0,90 0,025 0,025 0,40 to 0,60 | 0,150 0,25 0,12
VDCrV-B 0,025 0,025 0,12
FDSiCr 0,030 0,030 0,20
TDSiCr 0,50t0 0,60 | 1,20 t0'1,60 | 0,50 to 0,90 0,025 0,025 0,50 to 0,80 — 0,12
VDSiCr 0,025 0,025 0,12
Table 3 + Permissible deviation of the product analysis from the limiting values for the heat analysis
Chemical element Wire grade Permissible deviation, % by mass
C All +0.03
SiCr +0,05
Si

other grades +0,03

Mn All +0,04

All + 0,005

S All + 0,005

Cu All +0,02

Cr All +0,05

\Y All +0,02
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5.2 Su

5.21

ISO 845

rface quality

measured on samples as defined in ISO 8458-1 shall be in accordance with Table 4.

Table 4 — Permissible maximum depth of surface discontinuities

Dimensions in millimetres

8-3:2002(E)

The surface of the wire shall be smooth. The permissible maximum depth of surface discontinuities

vD TD FD
Wire diameter, d
Class 1 Class 22
2,00 <d < 6,00 0,005d 0,0084 0,013d 0,014°
6,00 <d < 10,00 0,007d 0,01d 0,013d 0,0144
@  Only for SiCr grades.
b For SiCr grades, 1,4 %.
5.2.2 Eddy current inline testing shall be performed for VD grades and is optionalfor TD grades. The method of
testing and the evaluation of test results shall be agreed upon between the parties! Eddy current testing is normally
applied for sizes 2,50 mm to 6,00 mm.
5.2.3 The cross-section of wire of VD and TD shall be free from~complete decarburization. The| permissible
maximum| average depths of partial decarburized layer are shown in.Table 5.
Table 5 — Permissible maximum average déepth of surface decarburization
Dimensions in millimetres
Diameter, d
Wire grade
d <4,00 d>4,00
VD 0,04 0,01d
TD 0,05 0,013d
FD 0,0154
5.3 Non-metallic inclusions
The VD grades shall be.¢hecked for maximum size of inclusion in accordance with ISO 4967. The permissible level
of inclusigns shall be agréed upon between the parties at the inquiry and order.
5.4 Meghanical properties
For tensilg¢ strength and reduction in area after rupture, the wire grades shall satisfy the values listed in| Table 6 and

Table 7. Reduction of area shall be measured only for sizes 1,00 mm and above. The range of tensile strength

values within a coil/reel shall not exceed 50 N/mm? for the grades VD, 60 N/mm? for the grades TD and 70 N/mm?
for the grades FD.

5.5 Technological properties

551 W
5.5.1.1

5.5.1.2

©1S0 2002

rapping test

The wrapping test may be applied to wires with nominal diameter less than 3,00 mm.

The wire shall not show any sign of fracture when closely coiled for at least four turns around a
mandrel of diameter equal to that of the wire.
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Table 6 — Mechanical properties for oil-hardened and tempered spring steel wire of static duty

Diameter range

mm

Tensile strength, N/mm?2

FDCab

FDCrV-A°¢

FDCrv-B de

FDSICr 9

Reduction
in area

min. %

d < 0,50

1800to 2 100

1800to 2 100

1900 to 2 200

2 000 to 2 250

0,50

<d <0,80

1800to 2 100

1800to 2 100

1900 to 2 200

2 000 to 2 250

0,80

<d<1,00

1800 to 2 060

1780 to 2080

1860 to 2 160

2000 to 2 250

1,00

<d<1,30

1800to0 2010

1750t0 2010

1850to0 2100

2000 to 2 250

45

1,30

<d < 1,40

1750 to 1950

1750to 1990

1840to0 2070

2 000 to 2 250

45

1,40

<d < 1,60

1740to 1890

1710to 1950

1820 to 2030

2 000 to 2 250

45

1,60

<d < 2,00

1720 to 1890

1710to 1890

1790to0 1970

2000 to 2 250

45

2,00

<d <250

1670to 1820

1670to 1830

1750 to 1900

1970to 2 140

45

2,50

<d < 2,70

1640to 1790

1660to 1820

1720to 1870

1 95040 2120

45

2,70

<d < 3,00

1620to 1770

1630to 1780

1700 to 1850

1930'to 2 100

45

3,00

<d < 3,20

1600to 1750

1610to 1760

1680to 1830

17910 to 2 080

40

3,20

<d < 3,50

1580to0 1730

1600to 1750

1660 to 1 810

1900 to 2 060

40

3,50

<d < 4,00

1550to 1700

1560to 1710

1620 tonh770

1870 to 2030

40

4,00

<d < 4,20

1540 to 1690

1540 to 1690

1610to 1760

1860 to 2 020

40

4,20

<d < 4,50

1520to 1670

1520to 1670

1690 to 1 740

1850 to 2 000

40

4,50

<d <4,70

1510 to 1660

1510 to 1 660

1580to 1730

1840 to 1990

40

4,70

<d < 5,00

1500 to 1650

1500 to 4650

1560to 1710

1830 to 1980

40

5,00

<d < 5,60

1470to 1620

146001 610

1540 to 1690

1800 to 1950

35

5,60

<d < 6,00

1460to 1610

1440 to 1 590

1520to 1670

1780to 1930

35

6,00

< d < 6,50

1440 to 1590

1420to 1570

1510 to 1660

1760to 1910

35

6,50

<d < 7,00

1430to 1580

1400 to 1 550

1500 to 1650

1740to 1890

35

7,00

<d < 8,00

1400104550

1380to 1530

1480to 1630

1710to 1860

35

8,00

<d < 8,50

1.380 to 1 530

1370to 1520

1470to 1620

1700 to 1850

30

8,50

d < 10,00

1360to 1510

1350 to 1 500

1450 to 1600

1660to 1810

30

10,00

<d < 12,00

1320to 1470

1320to 1470

1430to 1580

1620to 1770

30

12,00

< d < 14,00

1280to 1430

1300 to 1450

1420to 1570

1580to0 1730

30

14,00

<d< 15,00

1270to 1420

1290 to 1440

1410to 1560

1570to 1720

15,00

<d < 17,00

1250to 1400

1270to 1420

1400 to 1 550

1550to 1700

1 N/mm? = 1 MPa.

a

b

C

For diameters < 2,00 mm, a tensile strength range of 1 720 to 1 920 N/mm?may be agreed.

A lower limit value of 1 900 N/mm? may be agreed for diameter < 1,00 mm.

For diameters < 3,00 mm, a tensile strength range of 1 620 to 1 820 N/mm?may be agreed.

For diameters < 3,00 mm, a tensile strength range of 1 660 to 1 860 N/mm? may be agreed.

A lower limit value of 2 000 N/mm? may be agreed for diameter < 1,00 mm.

A lower limit value of 2060 N/mm? may be agreed for diameter < 2,00 mm.

For diameter above 2 mm, the lower limit for tensile strength may be reduced by 30 N/mm? if agreed upon.
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Table 7 — Mechanical properties for oil-hardened and tempered spring steel wire of dynamic duty @

Diameter range Tensile strength, N/mm? R(_eduction
TDC TDCrV-A TDCrV-B TDSiCr n area
mm vDC VDCrVv-Ab VDCrV-B°© VDSiCr min. %
d<0,50 1700 to 2000 1750 to 1950 1910t0 2060 | 1960 to 2230 —
0,50 <d < 0,80 1700 to 2 000 1750 to 1950 1910t0 2060 | 1960 to 2230 —
0,80 <d < 1,00 1700 to 1950 1750 to 1950 1910t0 2060 | 1960 to 2230 —
,00 <d < 1,30 1700 to 1850 1700 to 1 900 1860t0 2010 | 1960 to 2230 45
30 <d < 1,40 1700 to 1850 1670 to 1860 1820t0 1970 | 1960 to 2230 45
40 <d < 1,60 1700 to 1850 1670 to 1860 1820t0 1970 | 1960to 2210 45
,60 <d < 2,00 1650 to 1 800 1620 to 1 800 1770t0 1920 | 1960 to2.160 45
2,00<d <250 1600 to 1750 1620to 1770 1720to 1860 | 1900yto 2 060 45
250<d <270 1600to 1750 1620to 1770 1660to 1810 | ™N860to 2010 45
2,70 <d < 3,00 1600 to 1750 1620to 1770 1660to 1810 | 1860to 2010 45
3,00 <d < 3,20 1570to 1720 1570to 1720 1620tod 770 | 1860to 2010 45
3,20 <d < 3,50 1550to 1700 1570to 1720 1620t0 1770 | 1860to 2010 45
,50 <d < 4,00 1500 to 1 650 1520to 1670 1570to 1720 | 1810to 1960 45
4,00 <d <4,20 1500 to 1 650 1520to 1670 1520t0 1670 | 1810to 1960 45
4,20 <d < 4,50 1500 to 1 650 1520401 670 1520t0 1670 | 1810to 1960 45
450 <d <470 1490 to 1640 1470 to 1620 1520t0 1670 | 1760to 1910 45
4,70 <d < 5,00 1490 to 1 640 1470 to 1620 1520t0 1670 | 1760to 1910 45
$,00 <d < 5,60 1470 to 1620 1470to 1620 1470t0 1620 | 1760to 1910 40
$,60 <d <6,00 1 470+t0 1620 1470to 1620 1470t0 1620 | 1710to 1860 40
$,00 <d < 6,50 1420 to 1 570 1420to 1570 1420t0o 1570 | 1710to 1 860 40
%,50 <d < 7,00 1420to 1570 1420to 1570 1420t0 1570 | 1660to 1810 40
7,00 <d <8500 1370to 1520 1370to 1520 1370t0 1520 | 1660to 1810 40
,00 <'@< 9,00 1340to 1490 1370to 1520 1340t0 1490 | 1620to 1770 35
900« d < 10,00 1340 to 1490 1370 to 1520 1340t0 1490 | 1620to 1770 35
1 N/mm? = 1 MPa.
a8 A restricted tensile strength range may be specified as follows:
Grade 150 N/mm? 100 N/mm?
VDC,TDC d<1,00mm d>1,00mm
VDCrV-A,TDCrV-A d < 3,00 mm d> 3,00 mm
VDCrV-B,TDCrV-B  d < 3,00 mm d> 3,00 mm
VDSICr, TDSiCr d < 2,00mm d> 2,00 mm
b Alower value of 1 620 N/mm? may be specified for diameter < 1,60 mm.
¢ Alower value of 1 660 N/mm? may be specified for diameter < 2,50 mm.
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