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National foreword

This British Standard is the official English language version of
EN 10270-1:2001. It supersedes BS 5216:1991 which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
ISE/26, Steel wire, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests
informed;

—  monitor related international and European developments and
promulgate them in the UK,
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request to its secretary.
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Foreword

This European Standard has been prepared by Technical Committee ECISS/TC 30, Steel wires, the
Secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical

text or by endorsement, at the latest by October 2001, and conflicting national standards shall be withdrawn
at the latest by October 2001.

This European Standard for steel wire for mechanical springs is composed of the following parts:

Part 1: Patented cold drawn unalloyed spring steel wire.

Part 2: Oil hardened and tempered spring steel wire.

Part 3: Stainless spring steel wire,
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,

Finland, France, Germany, Greece, Iceland, ireland, Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.

© BS| 05-2001

Copyright by the European Committee For Standardization
Mon Jan 12 11:08:14 2004



STD.BSI BS EN 10270-L-ENGL 2001 MM lb24bbk% 0909340 727 MR

Page 4
EN 10270-1:2001

1 Scope

1.4  This part of EN 10270 applies to patented cold drawn unalloyed steel wire of circular cross-section for
the manufacture of mechanical springs for static duty and dynamic duty applications.

1.2 In addition to this part of EN 10270 the general technical delivery requirements of EN 10021 are
applicable.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply
fo this European Standard only when incorporated in it by amendment or revision. For undated references
the latest edition of the publication referred to applies (including amendments).

EN 10002-1, Metallic materials — Tensile test — Part 1: Method of test (at ambient temperature).

EN 10016-1, Non-alloy steel rod for drawing and/or cold rolling — Part 1. General requirements.

EN 10016-2, Non-alloy steel rod for drawing and/or cold rolling — Part 2: Specific requirements for general
purposes.

EN 10016-4, Non-alloy steel rod for drawing and/or cold rolling — Part 4: Specific requirements for rod for
special applications.

EN 10021, General technical delivery requirements for steel and iron products.

EN 10052, Vocabulary of heat treatment terms for ferrous products.

EN 10204, Metallic products — Types of inspection documents.

EN 10218-1:1994, Steel wire and wire products — General — Part 1: Test methods.

EN 10218-2:1996, Steel wire and wire products — General — Part 2: Dimensions and tolerances.

EN 10244-2, Non-ferrous metallic coatings on wire - Part 2: Zinc and zinc alloy coatings for steel wire and
products.

CR 10261, lron and steel — Review of available methods of chemical analysis.

EN ISO 377, Steel and steel products — Location and preparation of samples and test pieces for mechanical
testing.

1SO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition.

EU 104", Determination of the decarburization depth of unalloyed and low alloyed structural steels.

R may be agreed at the time of ordering, until this EURONORM has been adopted as a European Standard, that
either this EURONORM or a corresponding national standard should be applied.

© BSI 05-2001
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3 Terms and definitions

For the purposes of this standard the following terms and definitions apply.

31
patented cold drawn wire

wire drawn to size by cold deformation of a starting material that has been subjected to a thermal treatment
of patenting (see EN 10052)

4 Classification and designation

4.1 Classification

The grade of spring wire used depends on the stress level and the nature of the duty. Where springs are
subjected to static stresses or infrequent dynamic loading, a wire grade for static duty (S) shall be used. In
the other cases with frequent or predominantly dynamic loading and where small coiling ratios or severe
bending radius is required, a wire grade for dynamic duty (D) shall be used. Depending on the stress level,
spring wire is manufactured in three tensile strength grades: low, medium and high.

Table 1 gives an overview of the different grades.

Table 1 — Spring wire grades

Tensile strength * Static Dynamic
Low tensile strength SL -
Medium tensile strength SM DM
High tensile strength SH DH
® For specific applications another tensile strength may be agreed.

4.2 Designation

For products supplied according to this standard the designation shall state in the following order:
— the term: spring wire;

— the number of this European Standard: EN 10270-1;

— the wire grade (see Table 1);

— the required nominal diameter selected from Table 3;

— the coating indicated by its abbreviation (see 6.3).

EXAMPLE: Standard designation of a steel spring wire according to this standard of spring wire grade SM,
with a nominal diameter of 2,50 mm, phosphate coated:

Spring wire EN 10270-1 - SM - 2,50 ph.

© BSI 05-2001

Copyright by the European Committee For Standardization
Mon Jan 12 11:08:17 2004
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5 Information to be supplied by the purchaser

The purchaser shall clearly state in his enquiry or order the product and following information:

a) the desired quantity;

b) the number of this European Standard: EN 10270-1;

c) wire grade, coating and surface finish (see 6.3);

d) the nominal wire diameter;

e) the form of delivery and unit mass (see 6.2);

f) the type of inspection document;

g) any particular agreement made.

EXAMPLE 5 t spring steel wire EN 10270-1 - SM - 2,50 ph
on spools of about 500 kg

inspection document EN 10204-3.1.B

6 Requirements

6.1 Material

6.1.1 General

Steel spring wire shall be made from steel corresponding to EN 10016-1 with in addition:
— for SL, SM and SH:  EN 10016-2;

— for DM and DH: EN 10016-4.

6.1.2 Chemical composition

The chemical composition according to the heat analysis shall comply with the limit values shown in Table 2.
The permissible deviation of the product analysis from the heat analysis shall be in accordance with
EN 10016-2 and EN 10016-4 respectively.

© BSI 05-2001

Copyright by the European Committee For Standardization
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Table 2 — Chemical composition, % by mass

Grade c* Si Mn ® P s Cu
max. max. max.
SL,SM,SH [0,35-1,00 |0,10-0,30 | 0,50-1,20 0,035 0,035 0,20
DM, DH 0,45-1,00 | 0,10-0,30 | 0,50-1,20 0,020 0,025 0,12

3 such a wide range is stipulated to accommodate the whole ranae of sizes. For individual sizes
the carbon range is substantially more restricted.

® The range of manganese content in the table is wide to cope with various processing situations and
the broad size range. The actual figures per size shall be more restricted.

The addition of micro-alloying elements may be agreed between the manufacturer and the purchaser.

NOTE Some diameter ranges require particular attention for residuals. Therefore no figures are mentioned for
chromium, nickel, molybdenum, tin, etc., leaving room for special arrangements between purchaser and supplier,
dependent on their mutual processing conditions. This is also the case for the aluminium content.

6.2 Form of delivery

The wire shall be delivered in unit packages of a coil, individualized or on carriers, or a spool or spoolless
core or as straight lengths.

Unless otherwise agreed at the time of ordering, the form of delivery will be coils; straight lengths shali be
supplied in bundles.

6.3 Coating and surface finish

The spring wire may be supplied phosphate coated (ph) either dry drawn or wet drawn, copper coated (Cu),
zinc (2) or zinc/aluminium (ZA) coated.

Other coatings, considered as special, can be agreed between the purchaser and the supplier
(see annex A).

If no specific surface finish is specified, the type of finish shall be at the manufacturer's discretion.
In addition, the wire can be ordered with an oiled surface for all surface finishes.
6.4 Mechanical properties

For the tensile strength (R.,) and reduction in area after fracture (Z), the wire grades shall satisfy the values
listed in Table 3. Reduction of area shall be measured only for wire diameter 0,80 mm and above.

The range of tensile strength values within a unit package shall not exceed the values of Table 4.

© BS! 05-2001

Copyright by the European Committee For Standardization
Mon Jan 12 11:08:21 2004



'STD.BSI BS EN 10270-1~ENGL 2001 ®M Lb24bbk9 DA09344 372 M

L00Z-G0 IS8 @

8c'0 0682010.GC| 0G8CO10LGC| 09S5COI06C2( 09520106C¢C 0680 8e'0
9g'0 048C01068C| 0/8C0106GC| 08SCOI0LEC| 08SCOI0LET 660 9e'0
$€'0 068C01019¢C| 068C0310L9¢Z| 009C0I0EEC| 009CZOI0EEC €140 0
Z€'0 0C62010v9C| OZ6COIOPIC| 0£9¢C0105€C| 0£9Z2O30GE 2 L£9'0 8000 F 2e0
0€'0 Or6C01099C| OP6COI099C| 0S8C0I0LEC| 0S92010LEC G6G'0 0E'0
8z'0 0/62010892 a8r'o 820
G20 oLoeoozLe Gee'0 S2'0
2z'0 080 £ 0LLC 8620 2e'0
0z'0 eVL 0LL£01008 2 192°0 G000 ¥ 0z'0
810 uj payioads 08L £03008¢ 0020 81’0
gi‘o 8" s-| seiseybuliod 002€90082 8610 910
710 062€010082 LzL'o PLO
21'o 02e€01008¢C 8 880°0 #00'0 ¥ ZL'0
LL'o 0S€€01008¢ 9 v.0'0 11’0
oL'o 08€ €010082 21900 0L0
60'0 oereo1008¢C 6 6¥0'0 600
80'0 08 €010082 S 6€0'0 80°0
20'0 025 €£€010082 Z20€0'0 €000 F 200
200 026010082 22200 90°0
S0°0 025€010082 ¥ GLO'0 S0°0
Wi wwi
ww wiwi wiLu o % edi edin ediN ednN ediN suonelnsp ozIs
Ha HS Wa ns as 9|qIssiuued | [BUlLUON
' HQa pue Wa
HapPue Na| 'HS ‘WSS
HA ‘Na| ‘HS ‘WS 18 sapelt
(oz1s sapelb aim sapelb aim alIMm 20§
[euiwou)| Ha ‘wqg sapeid| o) sjeyep | Joj }se) ucisio) Z eimpoely
4 saum Joj yidep aoeuns ay} ul syswy Jaye eaie
JsjeWelp [ uonezungiessp jo yidap jo Jaqunu uf uoRoNpal sepelb anm 104 kU 000 1763
UM s|qissiuuad| ajgIssiulad winwiuIpy winwiupy opo W YiBUBLS B|ISUB Y SSEN o7 Isjswep anp
£l i L 0l 6 8 [ L | 9 ] 5 v € z |

HQ pue HS ‘WA ‘WS 1S sepeib anm Joj spuswainbai Ayenb pue , , sepuadoud jesjueyssy — ¢ sjqelL

L00Z:1-0.20L N3
g obed

Cdpyright by the European Committee For Standardization

Mon Jan 12 11:08:23 2004



STD-BSI BS EN 10270-1-ENGL 2001 WM 1h24kbd 0909345 209 mm

1002-50 IS8 @

0z'L Jejpwelp Jajawetp 00FZ 0L, 2| 00vcoi0lL 2| 09L201026 L[ 0912 01026 1| 0L6LO10L91L 88's oz'h
oL'l alm jo alm jo o OtPcM00ZZ| 0cPZOI00ZZ| 061 C010G6 1 06L20C10G6 4| Ov6 L 01069 | 'L 0zZ0'0 ¥ oLl
S0°) ‘Xew % Gl Xew % | 0SrZMolce| 0Ssvecoi0lze| 0022010961 | 00229 096 L] 0661 010LL1 089 S0'L
00'} 0LV ZO108C 2| Olvcoi0cee| 0Z22To1086 1| 0222 %% 086 L| 061010241 119 00}
§6'0 o174 06 2052 2| 06VZOI05¢¢| OvZZor0002| OFZZ°1000 r4 65'S G6'0
06°0 0l6Z010/22| 0LGZ00.Z2| 0922010L0Z| 09229 oloe 66'% 06°0
$8°0 0SGZ0)0622| 0EGCZOM06C¢| 08CTO0E0C| 08220 pe0 ¢ St'y G100 ¥ G8°0
08‘0 09520101 2| 09SZO0LEZ| 00€CTO0S0C| 00EZ O 0s0¢ S6'E 080
G0 08520108 2| 0B8SZOO0EEZ| 02€TO0.02| 02ET 0i02 1r'e GL'0
00 0102010082| 0,8C0109€¢| 0SETOI060C| OSECOl060 Z z0'c 0L0'0 F 0.'0
S9'0 0p9Z0108c2| OVOCOI08EZ| 0LETOI0ZLC| OLEZOIOCH 2 09' G9'0
£9°0 0G0ZO0j0BE 2| 0GOCOI06EC| O0BECOIDELZ| 0BETOIOELC S'e €9'0
09°'0 e¥L 0Z9Z010lPZ| 0/9Z0I0LYZ| OOVCOOPLZ| O0FZOIOVLE e 09°0
950 s- ' ut psyioads GOLZO0vv 2| 00LZOI0vPZ| OEPCTOI0ZLE| 0EPCTOIOLLE €6'l 96'0
€50 se 02LZ010072| 02Lco09v 2| 0GPZO108LZ| 0S¥ CO108LE L'l £6°0
05'0 159) Buyioo OvLZc o108V 2| OvZZ o108y 2| 0LrZ01002Z| OLPT00CC S 800'0 ¥ 050
8r'o 00L 20106V 2| 092201067 2| 08yZOI0ZZZ| 08PCTOI0CCT 'l 8¥'0
St'0 0BLZOl0LSZ| 0822010LGZ| 00SZO0L0PZZ| 00SZOI0vZe sZ'l S¥'o
(3] 008201 0652] 008ZOIOESZ| 0ZSZOL0SZZ| 0ZGCO0SZZ Ll £v'o
or'0 0EBZO095 2| 0£820109GC| 0SGZ010LZZ| 0962910L22 G860 or'o
ww i
ww wuw ww » o, BdN ed edi ediN edi suolenap azis
JHa HS wa Ws s ajgissiuued | [BUILION
Ha pue Nd
Hapue WAl ‘HS ‘WSS
Ha ‘Wa ‘HS ‘WS 1S sopelb
(azis sepelh aim sopelb aim 3m 10}
leuiwou)| HA 'Wa sapelb| Jojsosjep| Joj1s8) uo)sioy Z ainyoel}
p| s icy ydep aoepns ay) uj SISy Jo)e ease
ssjpwelp| ucnezungiesap jo \pdap joJaquinu|  upuoxoONpal sapesd aiim Jo4 w 000 /B
BIIM a|qIssiuLdd | ajqissiuuad WInwIiup WINWIUIN epo ¥ YiBuBKS BSUBL SSBW S 1aloweip Sip
€l Z) 117 oL 6 8 L 9 S 14 £ 4 _ b

(panunuos) HA pue HS ‘Nd ‘WS 1S sopeJb esm 104 sjuawaainbas Ayjjenb pue soiuadoud jesiueydsiy — € 3|qel

L00Z:1-04201 N3

6 ebed

Copyright by the European Committee For Standardization

Mon Jan 12 11:08:25 2004



STD.BSI BS EN 10270~-1-ENGL 2003 BN Lk24bk9 090934k 145 WM

100250 1S9 @

08'c 0G6 LOIOSLL| 0S61LQ0G2)L| OPALOI0GSL| OVZLOIQSS L) OvZ L OI0bE ) 068 0g'e
08t 9l 061930441 06100221 0921010451 0921010/GL| 0961905 L 6'6L 09'c
ov'e 066 1L 9106LL| 0661010641 0B21010651 0BZ19065L| 0851 030LE 1L [ or'e
oz'e 0Z0Z01028 L 0Z0OZO10Z8L| OQLBLOIOLAL| OLBLOINLOL] 0091 OI06E L 1'e9 0E0'0 ¥ 0z'e
00’ OPOZOI0PBL| OPOZOIOPRL| OEQLOIOES L OEBLOIOE9L| 029L010LP L 565 00’
08¢ 0/0201008L| 020201098 L] 0G8LO3059 1| 0S8 LO010G9L| OP9LCIOCK L g'ey 08z
09T 00LZO1068L| OCLZOI068L| 088LOI0L9L| 0B81010/9 1| 0991 0I0SF L L'y 09°z
052 OLLZOI006 L[ DLLZOI0D6L) 0681010691 0681010691 089101094 | §'ge 4
ov'e 0ELZ0I0C6L| O0ELZOI0Z6L| OL6LOIO0LL| OL6LOI00LL| 0691 030iF 1L g'se ore
§2T JaBsuep lsjswelp Ob| 0SLZOIOPEL| OSLZCOIOP6E L] 0E61LOI0ZLL| 0€61 030221} OLLZLOIOGY L Z'e GT'T
oLz 8ilm Jo anm jo [44 08LZO10/6L| OBLZOMI0/6L| 096LO010PLL| 0961 QI0PLL| OELLOA0LGL z'Le SZO0F 0.2
00'c Xew ¢, g*1 xew % | 002201086L| 002ZC1086L| 061 C09LL| 0610009L1] 0SZ1030251) 1'v2 002
06'L 0222010002| 0ZZ2Z201000¢C| 066LO0V0LLL| 066L010LZL1| 0921 O10¥51 £'zZe 08'l
os8't 0FZ2 2010202 OPZ22ZO10Z0C| OLOCOI06L L[| OLOZOI06ZL| 08L1 Q108G 1L 0’02 08'L
0L'L 092C010v02| 09ZZ00P0C| OEOCZOI0LE L] OEOZOQLOLBL| 008 LO10LS L 8'Ll oLt
09't 0622010002 06ZZ01090Z| OSOZOI0ES L| 0S0COI0E8 || 0281010854 8'GL 09'L
05°L 0LEZ01060C| OLEZOI060Z| OBOZOI0S8L| 0B0Z2910681LF OF8 L OI0091L 06'clL 0Z0'0 ¥ [
o'l oPEZOI0LLZ| OPEZOIOLLEZ) QOLZOI0Z8L( 00LZ90)0/81| 0981010291 80'Z1 or'L
og’l 14 0eZolopLe| 0lceZ2010vLe| Q€L COI006L| OELZOl006L| 068LO1CHI L Zrol 0€°L
ge'L 08eZ2010GL 2] 0BeZOI0GLZ| OPLZ2O1I0L6L| OVLZOI0L6L| 0061010991 £9'6 STl
ww ww
ww w ww 0 % edA ediN edn BdW ediy suopeinsp 2z1s
Ha HS Wa WS as ajqissiwed | JURMON
HQ pue Ag
Hapue Na| ‘HS WSS
HQa ‘na 'HS ‘NS 18 sopelb
(azis sopeIb sam sopest sum alim 1o}
reujwiou) | HQ ‘Wa sepelb| Joysioajep|  J0j1S8) UOISIO) Z ainjoel)
Pl amm oy yidep soBUNS 8l Ul SISy Joye eale
Jsypwerp| uonezunqiedsp J0 yidsp JoJagunu| U uogonpal sopeJB aim 104 W 000 L/BY
UM 2NISsiulEd | 8[qISSiuLed wnuy wnuwiup aps ¥ WiBUBAS BISUB L ssep P Jajswep sum
£l 43 1 [ 6 8 . [ 9 | s v £ z i

(panujuos) HA PUe HS ‘WA ‘NS “1S sapeib aim Jo} sjusweainbai Lenb pue soladoud [esiueyso — ¢ I|qel

100Z:1-04201 N3

0l ebeg

Cob};right by the Eurb})iéan' Committee For Standardization

Mon Jan 12 11:08:28 2004



STD.BSI BS EN 10270~1-ENGL 2001 ME lk24kk9 0909347 081 W

L002-50 IS8 @

00'cL 00S LOLOSE L| 00GLOI0GEL| O¥E L OI08L L ort L 01081 |} 888 080°0 ¥ 00°CL
00°}L - 0EG L O308EL| OEGLOIOBEL| 0LELQI0ICL 0/€ 101012 ) - ovL 000 % 00'LL
0s°0l 0SG LOYOBE || 0SS LO106E 1| OBELOYOZZ L 08 L A 0ZZ ) 089 0s'0)
000} WS 0/G1LO30LP L| 0G5 L010LPL| OOF LOIOPT L o0r LOIOFZ L| O0EC L OI090 L 119 0S0'0 ¥ 00’01
056 S oc| 06GLOI0EP L| OBS L OI0EP }| OZ¥ L Q09T | 0Zy LOY09Z 4| 0S2 101001 659 0G'6
00'6 9 0/9L0}0G6F L[ OLSLOIOSY L| Ovp 1 OI0LC L ovy LOYO/C L[| 092 1 ©1060 } 66% 00'6
0s'e 9 0E0 L O10ZP L| OS9 LOI0Zy 4| 099 LOIO6Z L| 09y L O1062 1| 08C LO10LL L %1 44 SP0'0 ¥ 058
00’8 o 000 L0l 06F 1| 099 LOIO6Y L} OBY LOIOLE L[| OBy LOIOLE L] OO LeiozL L G6E 008
0S'L ol 083 L O10lGL| 089+ 010G L] O0GLOIOEE L 0051 OVOEE )| 0ZE L OB ovL L LvE 05,
00°2 6 OLLLOIOVS 1| OLLLOIOVG 1| OESLOIOGE L[| 0ES1L 0105 L| OVE | O 0oL L c0e 00°2
059 Jspwelp Jejpwelp 6 OVZL O 00G 1| OVZ1LOI09G L] 08510108 L[ 0G5, 0108€1| 0LE} 0108 L 092 059
0t'9 1M JO AllMm JC 6 052101061 0S.1010/G61] 096 | 0}06E | 096 L 0106E L| 08€ L C106) | sve or0'0 ¥ 0e'9
00’9 XeW % G'L Xew % | ol 0/ 101065 L| 0/210106G1L| 08G1900¥ ) 086 L0100V L| 0BE L OLOLC L 444 00'9
09'c L 008 LC10Z9 L] 00BLOIOZIL| DL OI0EY | 0LaL010er L| OZ¥ L OLOET | €61 09's
0€'s L cel 028 LOIOPOL| 0Z8LOIQPO L[| DE9 L OIOVY L 0£9 LOIOPY L| OER LOVOVE | €Ll oe's
00'S 0v8 L1099 1| Op8 L0099 4| 06910109 | 0S91L0309% L| 0S¥ L 01092 | 1213 00's
Gl'y cl 098 L O}08S9 || 098101089 1| 091 0108¥ | 09103087 )| OlvLOI0LC ) 6l Ge0'0 ¥ Sl'y
0os'y 088 L 01068 1| 088101069 L 089101006 | 089101006 L| 06¥ 1 O¥06C ) jorA” os'y
YA Sl 006+ O} 0LZ L[| O0BLOYOLZL| 0021L010LG L] 00LLOY OLGL| 00GLOI0LE ) Ll Gae'y
00't 0E6LOVOVZ L| OE6LOIOPLL| OELLOIOES ) OELLOIOES L| 026G L O 02€ ) 9'86 000 F oo'y
Wi Wi
wi wiw wiw o % edn edn i edn edw edW SuoneInep 8zIs
Ha HS wa WS IS ajqissiuued | |eulwoN
HQ pue Na
HapPue NAQ| 'HS ‘WSS
HAQ ‘Na| 'HS ‘WS IS sepesb
(ezis sapelb aam sapelb aam aam 104
jeurwou) | HQ ‘WQ sapesb| o) sio9jep| 4O} 1$8) LOISIO) Z ainjoely
p| eum o) ydep aoeuns ay Ul siswy isye ease
Jgjewelp | uonezungiesap jo yydap jolsqunu| Ul uoRINDal sapesb aim Jo4 000 1/B%
BM aqIssiusd | ajqissiuued WNWUIN wnwiupy opo ¥ WiBuBAS B)ISUB ] ssep o Jo1swelp AN
3 Zl L oL € 8 [ L | 9 S v 3 T ]

(penunuo2) HA pue HS ‘Wa ‘WS 1S sapeub anm Joj sjuswalinbai fyjjenb pue sojuedoud jesiueydsiy — ¢ sjqel

1002Z:1-04201 N3

L1 abed

Copyright by the European Committee For Standardization

Mon Jan 12 11:08:31 2004



100Z2-G0 ISE ©

10} palnads St aN[eA WNWIXELW oU *uoseal SIY) 104 AINDILIP UIM IN0 peuied 8q AJU0 UeD UOBBZUNGIEIP JO Ljdep JO $10840p Jo yidep sy} JO JUSWSINSESLL “IS1aLIEIP SIIM [jewWs aU) Jo asnedaq 4
‘peaibe oq Aew abues payoads sy} uluIm ediN 00€ JO sbues LiBuas a|isua) PajoLISal B ‘Wil 810 O} W GO'D Siejelelp 104 |

*a0ue}dedo. 10} AJ0jepUBLL JOU 'SBNeA BUIBPING

‘uolielado Bumna pue BulueyBless syl Aq PaISMO] OSIe 2. SaNJEA UOISIO) “Jemo) 9% 01 0) dn eq Aew sanfeA yibuas ajisue) ayy syyiua) no pue pausiybiens Jof |
'V Ul usAlf aejnuLIoy |eoneLIaYIeW BU) WICJ) PBALIBP 3G [feys yiBuans palinbad sy} ‘psuonuel Jou $ez(s 104 |
~Jap10 pue Ainbua Jo swi 8y 1e sjuawalinbal pue seiuedoid auyy uodn eeibe [eys senied sy ‘PeYIDAdS S| SIM YONS SIBYAA ‘POSN SI JSJISWEID WL OZ BAOJE BZIS B UIM BUIM ,,
(, 93s ybuans ajisua) Joy) Aidde jleys ssjowerp Joybiy 1xau ay) Joy peyeds sen(eA s ‘JejoweIp SJIM JO SBNJBA 2)eIpAULBIUL 10 ,

‘obues Jejewelp siy}

JWUW/N L =BdW L,

00'02 00E L 0109L L7 O00ELOV09L L[ OGL LO¥OZOL| 0SL 1010201 99 ¢ o0oL'0F 00'0e
0o0'sl 02101081 L[ 02€1L0108L L[| 024 LOIOEOL| OZLLOIOQEO L T4 A 00'61
00'8} OrELOI00Z 1| OPELOIO0Z L| 061 LOIOGO L[| 061 L 010SO | 866 | 0081
00'ZLL Jejowelp Jsjsuweip 00€ 1010221 09ELOCI0ZZL| OLELOI0L0L| OLEZ1OI0L01 28l 1 0600 F 00°L}
00’9l alm jo alm jo - 06E LOIOVZ L{ 06ELO10VZ | 0EC1LO1060L( OEZ 1010601 - 8iG | 00°91
00’61 Xew % 5L Xew % | 82| O LCIOLZL| Ol LOI0LZ L] 0921 0100L L[| 09ZLCI09L b 18€ 1 00’61
00'vL Opr LOIO6Z L| Ov LOI06ZL| 0SZLOI0ELL| 082 LOI0EL L 80z | 00'vl
oo’cl 0P LOIOZE L] OlP LOIOZEL| OLELOIOOL L[| OLE LOIO9L L Zvo L 0800 ¥ 00'cl
0s5'z1 0y Lol0ee )| 08P LOI0OEEL| OZELOIOLLL| OCELOIOLL L £96 052l
wi ww
wuw ww wiwl o % ediN edW edin ediN ediN SUORBIAD azis
Ha HS wa WS s alqissjuuad | [eunoN
Ha pue Na
HapPUE WA| ‘HS'WS S
Ha ‘ad 'HS ‘WS 1S sape.b
sopelb sam sapeib anm 24M 10}
(oz1s| HQ '‘WQ sepeib| Jojspsgep| 10)158) UOISIO) Z aanjpoel
[eulwou) | 8w 1oy Yidap aoeuNs BY) Ui S)SiM] iaye eale
Jajpweip| uopezungiesap 10 yydap 0 Jaquinu ul uogonpal sapelt aim JoJ 000 1/6%
M s(qIssiuued | s|gissiuuad WNWIUIw wnuauw opo " YiBuUBLS BySUB) ssej 7 J8jsuwep sl
el Z 1 [ 6 8 i L _ 9 S 4 € z [

STD.BSI BS EN 10270-1-ENGL 2001 MR 1lL2utkLY 0909348 Tl H

(penunuos) HA Pue HS ‘WA ‘WS 1S sepeib aaim oy sjuswaainbal Ayijenb pue solpadoud jesjueyssiy — ¢ 3|qeL

L002:1L-0£201L N3
Z) abed

Copyright by the European Comﬁﬁttee For Standardization

Mon Jan 12 11:08:34 2004



STD.BSI BS EN 10270-1-ENGL 2001 WM lb24bbk® 0909349 954 mm

Page 13
EN 10270-1:2001

Table 4 — Permissible tensile strength range within a single unit package in MPa

Diameter range (mm) SL, SM, SH DM, DH
d <0,80 150 150
0,80<d<1,60 120 100
160<d 120 70

The requirements apply to unit packages the mass of which in kilograms does not exceed the value of
250 x d (d = wire diameter in mm) or a maximum value of 1 000 kg.

In cases of coils of greater mass, appropriate agreements shall be made.
6.5 Technological properties
6.5.1 Coiling test

In order to assess the uniformity of the wire in the coiling deformation and its surface condition, the coiling
test shall be carried out on wire with a diameter up to 0,70 mm for the grades DM, SH and DH.

In the test, as described further in 7.4.3, the test piece shall exhibit a defect-free surface without splits or
fracture, a uniform pitch of the turns after coiling and a fair dimensional regularity of its diameter.

NOTE Although the usefulness of the coiling test is not generally recognized, it has been retained since it offers the
possibility of revealing intemnal stresses. If doubtful test results are obtained, the wire concerned should not be rejected
immediately but efforts should be made by the parties concerned to elucidate the cause.

6.5.2 Torsion test

For assessing the deformability, fracture behaviour and surface condition, the torsion test shall be carried out
for all wire grades on wires in the nominal diameter range of 0,70 mm to 10 mm. The minimum number of

turns specified in Table 3 for diameters up to 7,00 mm is mandatory. For wires exceeding this size they shall
be taken only as indicative values.

In executing the test according to 7.4.5 the required number of turns shall be achieved before the test piece

fractures. The fracture of the torsion test piece shall be perpendicular to the wire axis (see EN 10218-1:1994,
types 1a, 2a or 3a).

Spring back resilience cracks or spring back fractures (“spoon” or “secondary” fractures) are not considered
in the evaluation. In each case, a uniform distortion of both fragments shall be present although the pitch of
the turns need not be the same in the two parts. In the case of grade DH no surface cracks visible to the
naked eye shall be present after the torsion test (only type “1a” fracture is acceptable).

6.5.3 Wrapping test

The wrapping test (see 7.4.4) may be applied to wire with a diameter equal or less than 3,00 mm. The wire

shall not show sign of fracture when close wrapped eight turns around a mandrel of a diameter equal to that
of the wire.

© BSI1 05-2001
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6.5.4 Bend test

Where requested, the bend test may be applied to wire with a diameter greater than 3,00 mm. The wire shall
withstand the test without any sign of failure.

NOTE In some applications the material is severely deformed by bending. Such is the case for extension springs

with tight hooks, springs with bend on legs, spring wire forms, etc. In such cases the bend test provides for a wire test
very close to the actual use.

6.6 Supply conditions of wire on coils/reels and spools

6.6.1 General

The wire of a unit package shall consist of one single length of wire originating from only one heat. For
grades DM and DH only the welds prior to the last patenting operation are allowed; all other welds shall be
removed, or, if so agreed upon, properly marked.

For the wire grades SL/SM/SH welds are allowed at the size of the last patenting treatment. For other welds,

the treatment of the welds shall be subject to an arrangement between the parties involved, depending on
wire diameter and application.

6.6.2 Coil size

The coil internal diameter of coils shall at least satisfy the values given in Table 5, unless otherwise agreed.

Table 5 — Wire diameter and associated minimum coil internal diameter

Wire diameter * (mm) Minimum internal diameter (mm)
0,25 <d <0,28 100
0,28 <d < 0,50 150
0,50<d<0,70 180
0,70<d < 1,60 250
1,60<d <4,50 400
450<d 500
2 For wire diameter below 0,25 mm specific agreements shall be made between the parties.

© BSI 05-2001
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6.6.3 Cast of wire

The wire shall be uniformly cast. Unless otherwise specified, the wap diameter of wire supplied in coils/reels
may expand when the binding wires are removed, but should usually not retract to an internal diameter
smaller than the original cast diameter other than by agreement between supplier and purchaser. The
expansion shall be approximately even within a single package and within all the units in a production batch.

6.6.4 Helix cast of wire

The wire shall be dead cast. The requirement shall be considered fulfilled in the case of wire finer than
5,00 mm in diameter if the following condition is satisfied.

An individual wap taken from a coil/reel or bobbin and freely hung on hook may show an axial displacement
“f at the ends of the wap (see Figure 1); this displacement "f" shall not exceed a value given by the following

equation:
r< 02D
Yd
where:
f is the axial displacement in mm,;

D is the diameter of a free wap in mm;

d is the diameter of the wire in mm.
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Figure 1 — Helix cast of wire

6.6.5 Other tests for cast of wire

Where appropriate, other methods for testing the cast, as specified in EN 10218-1, may be agreed at the
time of enquiry and order.

© BSI 05-2001

Copyright by the European Committee For Standardization
Mon Jan 12 11:08:44 2004



STD.BSI BS EN 10270-1-ENGL 2001 BB lk24kbY 0909353 385 mm

Page 17
EN 10270-1:2001

6.7 Surface quality

6.7.1 The surface of the wire shall be smooth and as free as possible from grooves, tears, rust and other
surface defects which have a noticeable adverse effect on the application of the wire.

6.7.2 Surface quality tests (see 7.4.7 and 7.4.8) shall be applied to wires intended for use in dynamic duty
springs only (DM and DH).

— The radial depth of the seams or other surface defects shall be not greater than 1 % of the nominal
diameter of the wire.

— The cross-section of spring wire grades DM and DH shall show no completely decarburized layer.
Partial decarburization as indicated by grain boundary ferrite of an amount in excess of that present in

the main portion or “core” of the section, shall not have a radial depth greater than 1,5 % of the nominal
diameter of the wire.

6.7.3 In the case of zinc or zinc/aluminium coated spring wire the amount of zinc or zinc/aluminium on the
wire surface shall satisfy the minimum values specified in Table 6.

Other levels may be agreed between supplier and purchaser. The adherence of the coating shall be tested
by a wrapping test (see 7.4.11) according to EN 10244-2.

NOTE The usual coating processes may alter the properties of the steel wire. The ductility and endurance of the
wire may thereby be reduced so that one cannot guarantee for zinc coated spring steel wire the same torsion values or
expect the same dynamic performance (DM and DH) as for the respective uncoated material.

Table 6 — Minimum required zinc or zinc/aluminium coating mass

Diameter (mm) Coating mass (g/m?)*

0,20<d<0,25 20

0,25<d<0,40 25

0,40 <4<0,50 30

0,50<d<0,60 35

0,60<d<0,70 40

0,70<d<0,80 45

0,80<d<090 50

0,90<d<1,00 55

1,00<d<1,20 60

1,20<d < 1,40 65

140<d< 1,65 70

165<d<1,85 75

1,856<d<2,15 80

215<d <250 85

2,50<d <280 95

2,80<d<3,20 100

3,20 <d <3,80 105

3,80<d<10,00 110

® The requirements for the zinc coating correspond to class C of EN 10244-2.
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6.8 Dimenslons and dimensional tolerances

6.8.1 Dimensional tolerances

— Coiled wire.

The tolerances on the diameter are specified in Table 3.

This is based on EN 10218-2:1996.

— T5 for diameters below 0,80 mm;

— T4 for diameters from 0,80 mm up to 10,00 mm;

—— T3 for diameters over 10,00 mm.

Where the required tolerance level is different from that mentioned in Table 3, it shall be specified at the time

of order.

- Wire in straightened and cut lengths.

The requirements for length tolerances and straightness are as in EN 10218-2:1996. The tolerance on the
nominal length shall only be in plus, keeping the same tolerance range (Table 7).

Table 7 — Tolerances on the length of cut lengths

Nominal length L (mm) Tolerance
Class 1 Class 2 Class 3
L <300 +1,0 mm
0Omm

300 <L <1000 +2,0 mm +1% +2 %
0 mm 0% C%

1000<L- +0.2 %

0%

The tolerance for the diameter of the wire after straightening needs to be wider to cope with the increase of
the section as a result of some straightening process. The acceptable level is shown in Table 8.

6.8.2 Out of roundness

The difference between the maximum and minimum diameter of the wire at the same cross-section shall not
be more than 50 % of the total permissible deviation specified in Table 3.

Copyright by the European Committee For Standardization
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Table 8 — Diameter tolerance for straightened and cut lengths

Nominal diameter (mm) Tolerance {(mm)
Lower tolerance Upper
tolerance

0,05<d<0,12 -0,005 +0,007
0,12<d<0,22 -0,005 +0,008
0,22<d<0,26 -0,005 +0,009
0,26 <d <037 -0,006 +0,012
0,37 <d <047 -0,008 +0,015
0,47 <d< 0,65 -0,008 +0,018
065<d<0,80 -0,010 +0,022
0,80<4<1,01 -0,015 +0,030
1,01<d <135 -0,020 +0,040
1,36<d<1,78 -0,020 +0,045
1,78<d<2,01 -0,025 +0,055
201<d<235 -0,025 +0,060
235<d<278 -0,025 +0,065
2,78 <d<3,01 -0,030 +0,075
3.01<d<3,35 -0,030 +0,080
3,35<d<4,01 -0,030 40,090
4,01<d<435 -0,035 +0,100
4,35 <d < 5,01 -0,035 +0,110
501<d<545 -0,035 +0,120
5,45 <d <6,01 -0,040 +0,130
6,01<d<7,12 -0,040 +0,150
712<d<7,67 -0,045 +0,160
7,67 <d<9,01 -0,045 +0,180
9,01 £d < 10,01 -0,050 +0,200
10,01 <d< 11,12 -0,070 +0,240
11,12<d < 12,01 -0,080 +0,260
12,01 <d < 14,52 -0,080 +0,300
14,52 <d<17,34 -0,090 +0,350
17,34 <d < 18,37 -0,090 +0,370
18,37 <d < 20,01 -0,100 +0,400

7 Testing and inspection

7.1 Inspection and inspection documents

Products conforming to this standard shall be delivered with specific testing (see EN 10021) and the relevant
inspection document (see EN 10204) agreed at the time of enquiry and order.

© BS| 05-2001
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The inspection document shall include the following information:
— heat analysis;

— result of the tensile test (R, and Z);

— result of the torsion test (M),

— actual wire diameter,;

— coating mass (where applicable);

— results of optional tests agreed.

7.2 Extent of testing for specific inspection

The extent of testing shall be in accordance with Table 10.

7.3 Sampling

Sampling and testing preparation shall be in accordance with EN ISO 377 and ISO 14284. Samples shall be
taken at the end of the units. Table 10, column 8 gives further details.

7.4 Test methods

7.41 Chemical composition

Unless otherwise agreed at the time of ordering, the choice of a suitable physical or chemical method of
analysis for the determination of product analysis shali be at the discretion of the supplier.

in cases of dispute, the analysis shall be carried out by a laboratory approved by the two parties. The
method of analysis to be applied shall be agreed upon, where possible in accordance with CR 10261.

7.4.2 Tensile test

The tensile test shall be carried out according to EN 10002-1, on samples with the full cross-section of the
wire. For the calculation of the tensile strength the actual cross-section based on the actual wire diameter is
applied.

7.4.3 Coiling test

The coiling test shall be carried out in the following manner: A test piece, approximately 500 mm in length,
shall be closely wound, under slight but reasonably uniform tension on a mandrel three to three and a half
times the nominal diameter. The mandrel diameter shall however be at least 1,00 mm. The close coil shall be
stretched so that after releasing the stress it sets to approximately three times its original length.

The surface condition of the wire and the regularity of the spring pitch and individual windings shall be
inspected with the test piece in this condition.

© BSI 05-2001
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7.4.4 Wrapping test

The wrapping test shall be carried out according to EN 10218-1; the wire shall be wrapped 8 turns around a
mandrel with a diameter equal to the wire diameter.

7.4.5 Torsion test

For the torsion test, the test piece shall be clamped into the device in such manner that its longitudinal axis is
aligned to the axis of the clamping heads and the test piece remains straight during the test. One clamping
head shall be turned at as uniform a speed of rotation as possible (not exceeding one rotation per second)
until the test piece fractures. The number of complete rotations of the turning clamping head is counted. The

free length between grips shall be uniformly 100 x d (d = nominal diameter of the wire) with a maximum of
300 mm.

7.4.6 Bending test

For the bending test, a wire sample of sufficient length shall be bent in U form around a mandret with a
diameter equal to twice the wire diameter for sizes above 3,00 mm to 6,50 mm and equal to three times the
wire diameter for sizes above 6,50 mm. For practical reasons the wire shall be deemed to have met the
requirements of this standard if it withstands bending around a mandre! smaller than the one specified. In
carrying out the test the wire shall be free to move longitudinally in the forming device.

7.4.7 Surface defects

Testing for surface defects shall be carried out on test pieces from the ends of the wire units after deep
etching or on microsections. It may be agreed for wire diameters below 2,00 mm at the time of order, that
microscopic testing be carried out immediately after the last heat treatment.

The deep etch test shall be carried out according to EN 10218-1.

In cases where the sensitivity of eddy current testing is adequate, this method may be used by agreement.

In cases of dispute the result of measurement on the microsection applies.
7.4.8 Decarburization

Decarburization shall be inspected by microscope in accordance with EU 104 on a transverse metallographic
test piece, suitably etched with a magnification of x 200. The depth of decarburization is considered as being
the mean of 8 measurements at the ends of four diameters located at 45° to each other, starting from the
zone of maximum decarburization and avoiding starting from a defective zone. In the calculation of the above

mean value, any measuring point of the seven remaining situated in a local surface defect, shall not be taken
into account in the calculation.

It may be agreed for wire diameters less than 2,00 mm at the time of ordering that testing be carried out
immediately after the last heat treatment.
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7.4.9 Diameter
The diameter shall be measured using limit gauges, a micrometer or any other appropriate method. The
out of roundness shall be determined as the difference between the maximum and minimum diameters at

any one cross-section. Below 0,65 mm the relative value of individual measurement (see A.3) shall be taken
into consideration because the measurements are situated at the limit of the technical capability for the

instruments.

7.4.10 Zinc and zinc/aluminium coating

The zinc or zinc/aluminium coating shall be measured according to EN 10244-2 by the volumetric method or
the gravimetric method.

7.4.11 Adherence of coating

Adherence of zinc or zinc/aluminium coating shall be tested for wire diameters up to 5 mm in accordance
with EN 10244-2 by a wrapping test on a mandrel of 3 x 4.

7.5 Retests

Retests shall be performed according to EN 10021,

8 Marking and packaging

Each unit shall be properly marked and identified so as to permit traceability and reference to the inspection
documents.

The labels shall withstand normal handling and contact with oil; they shall show the information according to
Table 9. Other information shall be the subject of an arrangement between the parties.

Wire shipments shall be suitably protected against mechanical damage and/or contamination during

transport.
Table 9 — Information on the labels *
Designation +
Manufacturer +
Nominal diameter +
Spring wire grade +
Surface finish (+)
Cast number +)
Identification number +
Coating (+)
* The symbols in the table mean:
-+ The information shalf be mentioned on the labels;
(+) The information shall be mentioned on the labels if so agreed.
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Annex A
(informative)

Additional information

A.1 Definition of surface condition of the wire

A.1.1 Drawing condition

All cold drawn spring wire is commonly shaped by drawing. A distinction as to the method of drawing can be
made between:

—— dry drawn (d): drawn through pulverized lubricants such as soap, stearates or similar substances;

— paste drawn (ps): drawn through very viscous greases of mineral oil base, tallow, synthetic waxes or
similar substances;

— grey bright (gr): drawn through rape oil, thin-bodied mineral oils or similar substances;
— wet drawn (w): drawn through aqueous emulsions of greases or oil emulsions;

— liquor finished (1): drawn through aqueous solutions with or without addition of metal salts.

A.1.2 Surface treatment

The surface for spring wire generally has a coating for facilitating wire drawing and spring forming.
Exceptionally the material will be uncoated. Common surface coatings are:

— bright (b): without any special coating: standard borax coating or lime-coating may be applied;

— phosphate coated (ph): the wire has been treated in a solution to form a metal-phosphate layer on the
surface;

— reddish (rd): the surface is covered with a thin copper, generally a conversion coating;
— copper plated (Cu): the surface is covered with a (uniformy) thick copper coating;

— galvanized (Z): the surface is covered with a zinc coating;

— zinc/aluminium coated (ZA): the surface is covered with a Zn 95/Al 5 coating;

— yellow coated (y): this applies only to liquor finished products whereby a mixture of tin salts and copper
salts are added at the liquor finishing;

— white (liquor finished) (wh): this applies to liquor finished products whereby tin salts are added for liquor
finishing.
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A.1.3 Abbreviations

— When no particular drawing condition is required, abbreviations for the surface coating only shall be
used (see A.1.2) by adding it to the wire size.

EXAMPLE: 2,5 mm phosphate coated spring wire: 2,5 ph.

Depending on the size the wire will be in the dry drawn (d) or wet drawn (w) condition.

— For other drawing conditions or when the purchaser explicitly wishes to obtain a wet drawn or a dry

drawn surface condition it shall be indicated by a combination of the abbreviation of the coating followed
by the abbreviation for the drawing condition.

EXAMPLE: 3,0 mm grey bright phosphate coated spring wire: 3,0 ph gr.

1,5 mm wet drawn reddish spring wire: 1,5 rd w.

A.2 Physical characteristics at room temperature

A.2.1 Modulus of elasticity and shear modulus

The modulus of elasticity is assumed to be 206 GPa and the shear modulus 81,5 GPa .

A.2.2 Density

Unless specifically measured the density of the steel wire is assumed to be 7,85 kg/dm?®.

A.3 Accuracy of measuring instruments

In order to guarantee the accuracy of the values measured, the accuracy of the measuring instrument should
be 10 times higher than the allowable tolerance for the measured values.

For diameters below 0,65 mm such instruments are not industrially available. Nevertheless, because of the
impact of the real diameter on the spring characteristics, tolerances of 3,6 and 8um are specified. This
means that everything possible should be done to keep all parameters which can influence the accuracy

constant - such as temperature, dust, etc. Also each value can only be attributed a relative value. However,
practice shows that by taking several measurements one gets a fair indication of the exact value.

A.4 Tensile strength formula

Where smaller wire diameters than those mentioned in Table 3 appear to be necessary for static grades, the
tensile strength shall be calculated from the following formulae:

— For grade SL: R, = 1845 - 700 log 4.
— For grade SM: R,, = 2105 — 780 log 4.
where:

d is diameters in mm;

R,, is the average tensile strength in MPa.

The range shall be the same as specified in Table 3 for wire grade DH for the same wire diameter.
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DM grade shall have the tensile strength as SM; for SH the values of DH apply.

A.5 Indication for the use of cold drawn spring steel wire

Table A.1 gives indicative information for the use of the various spring steel wire grades:

Table A1
Spring wire grades To be used for

SL Tension, compression or torsion springs which are predominantly subjected to low
static stress.

SM Tension, compression or torsion springs which are subjected to medium high
static stresses or rarely to dynamic stresses.

DM Tension compression or torsion springs which are subjected to medium high
dynamic stresses. Also for wire forms which require severe bending.

SH Tension, compression or torsion springs which are subjected to high static
stresses or slightly dynamic stresses.

DH Tension, compression or torsion springs or wire forms which are subjected to high
static stresses or medium level dynamic stresses
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