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GENERAL

PURPOSE

The purpose of the present Standard Specification is the determination of the nen all oy carbon
steel wire rad grades intended for subsequent cold drawing or cold rolling operaticns.

SCOPE

The present Stardard Specification is of application in the case of nm al loy carbon steel vira
rad grades & qualities Intended for subsequent cold wire drawing and cold rolling.

The present document is however irrelevant in the case of pralucts for which different Stamiard
Specifications have been provided for, such as :

- Wire rods:for-conrete reinfobeanent (MF A 35-015);

- Wire-rods for concrete reinforcement, prestressed (MF A 35-05%) ;

- Wire-rods for concrete reinforcing mats (NF A 35-052);

- Free machining wire rods (3 A 35-055);

- Wire-rods for subsequent heat treatments (3 A 35-551,0F A 35-552);

- Wire-rcds for coated electrodes (MF A 35-055);

- Wire-rcds for shielded arc gas welding or flux welding (MF A 35-056);

- Wire-rads for the manufacture of high tensile spring wires (0% A 35-057).

RELATED STANDARD SPECIFICATICNS

NF A03-115  General Technical Corditions for the Supply of Steel Products.
N A 35-015 Plain wire rcds for ferro—concrete reinforcement - Grades —.
N A 35052 Nenlallap=tarbairsties]l-vire rods for welded mats .

NF A 35-053 Non alloy carbon steel wire rods for hot & ;:ol",i formed assenblies - Grades

NF A 35-055 Non alloy carbon steel wire rods for coated electrode menufacture — Grades
& Qualities.
NF A 35-056 Alloy & Non alloy carbon steel wire rods for the manufacture of gas shielded

arc welding or flux powder arc welding electrodes - Grades & Qunlities —.
NF A 35-057 Nen alloy carban steel wire rads for the menufacture of cold formed high tensile
spring wires - Crades -.

NF A 35-551 Nen alloy & special Alloy carbon steel wire rods for subsequent heat treatments -
Grades & Qualities -~ I Overall General Specification -.

N A 35-552  Non alloy & special alloy carbon steel wire rods for subsequent heat treatments —
Grades & Qualities - IT Semis - Barg & wire rods -.

N A 35-561 Gereral Purpose free cutting carbon steel bars & wire rods for wire drawing -
Qualities -,
NF A BO-001 Iron & Steel - General Specification re Sections & Sizes.

DEFIRITION

"Wire Rod" is a term applying to a solid cross sectional product, HR & coiled in locse stramds.
Its cross section can either be rourd, square, hexagmal, cctogonal, alf-rawd, rectanmiar
ar of any other type (ref. NF A 50-001).



s e TN

L T AT S e

-

3 GRADES & QUALLTIUES
3.1 STANDAITD QUALTTIES AVAILARLE

The wire rod grades stewn i Tables 1 & 2 are characterized by their chemical compositions.
3.2 CHEMICAL COMPOSITLION

Tn Tables 1 & 2 are listed tie 1001 wirg data

- the ladle chemiczl conpocition; values indicated correspond either to maxine or to rarge limits
-  the permizecible variatloe tram proauct{check) amalysis limits ;

- product(checlanalysis carnon content.

When concerning the steel zeacscs nentloned in Table 1, producl(cheeld) analysis carben vardiationg
(+ & —) mast be kept within the ranges thersin speciried.

-

43 to the steel grades appearirg in Table 2, variation levels shown refer to actual ladle znal
ard not to the ranges ingicated in the said Table.

4 STEELMAKING -~ HANUFACTURIHNG

4.1 STEELMAKING

Steelmelking & pouring practices are lert at Producer's opticn btut tne related information is
be carmunicated to the RPurcracer.

4.2 SUPERIICIAL APPEARANCE - DEFECTS

4.2.1 Wire rods are not to show any intermal defect such &3 cavities, pipes or superficial imperfectis
such as pitz, score mrks, lacs, cracks.......liable to be aetrimental towards subsequent drawd
cperations,

22 Wire rods must not. besides, swhibit defects with depths exceedingg the values hereurder

5.5
10

¢ < 10 im .25 mm
d < 0 mn 0.30 mm
d > 30umm 1% d

I:"\ I/‘n

1s considered a5 satisfactory a supply for which G606 of' the sampled specimens - 2t the rato
10 sampl ings min, per 100 Tennes = show Nl compliance with Lhe abcpe requirements.,

4.2.3 Defect depth is the perpendicular distance from the product swrface to the wltimate penetrati
limit of sane.

The determirncticn of such depth is proceeded to by micrescopic inspection of a perperdicular oro
section, basically under a 100 A megnification.

5 INSPECTIOH

5.1 GENERAL

The subject grades in the present Starrlerd Specification can eventinlly be inopected as to t!

product(check) arnalysis chemical camposition and as to their superricial conditions, under U
strict proviso of an anticipated agreement thereof when cordering. Sald inspection is alwsys
ceeded to at the Purchaser's, under the supervision of Preoducer's Inspectors or, when agresd T‘.E{:E

crdering, of Purchz=or's Representative (ref. MF A 03-115).



;Alf.lr; 1
! C % | P Y max ! S % max ‘
!

GRADES i f o A % o M |
Ladle Product Ladle | Praduct Ladle Product |
B (e - I
FM 5 5 0.06 £+ 008 0.030 0.038 0.030 0.038 0.25-0,45 (1) J

FM 6 < 0.08 <010 0,035 0 Qa4 0.035 0.044 0.25-0,50 (1)
FM 38 006-0,10| <0.12 0.035 0.04a 0.035 0.044 0.25-0.50 [ [

FM 9 <010 < 0,14 0,030 . 0.065 0.050 0.065 0.25-0,60

| FMO10 0.08-0.13| = 0.02 0.035 0 mag 0.035 0.0a4 0.30-0.60 {1 i

i

11) When corcernirg grades surpliad in the fam of non rimming steels (51 0.30 %),decoydizer
contents are to be irdicatad, excepc as to what comcerns th M § Grede. On the other bard the
specified conterts far P ard § for the preduct amlysis are as follaws :

— grale  FM 9 P < 0055 % 5 <0055 %
— grades FM 6, FM 8. FM 10 P < 0.040 % S € 0.040 %
— gz FM 5 P < 0.035 % S < 0.035 %

Table. 2 A — GRADES FM 15, FM 18, FM 20. FM 26

: |
C % P %y omax S % max !
GRADES Mn % | Si% (1} ‘
Lzdle Product Ladle Preduct .Ladle Product |
\
i , i

VI J12.017 12} 22 3s 0 0020 0.935 0038 ! 0.40-0.70 1 9,120 1% .1
FM 18 0.15-0.20 (2) 0.035 0.04a0 0.035 0,040 0.40-0.70 ] 0.10-0.35(3)
' |
| FM 20 0.18-0.23 (2) 0.035 0.040 0.035 0.040 1 0.40-0.70{ 0.10-0.35 i
EM 26 024.0.29 12) 0.035 C 040 0.035 0.040 0.40-0,70 | 0.10-0.35 :

i The mimimal St content nust earead 0.05 % when other decaydizers have been aidad

Plus & minus carbon content variations to the limit of 0.03 when praduct chacking. is to kel

|

|

2 £ : sin |
interpreted as referring to the actual ladle amalysis : 1

TP S C =0.20 % C (Praduct) =0.17-0.23 % i

13: This grade can also be surplied as rimmed: in such case the carbon comtent variation is limiled

+o £ 0.04 in carvelation to the actual ladle amalysis and the P & S content: linits ave 0.044%.
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Table 2 8 — CRAYS FM 32toFM 86
: C % P % ma S ¥y 11 I
GRAD-.E}_S‘.; T - M. Mn % (1} Si % (2}
Ladle Product Ladle Fraduct Ladle Product

) : o : ]
FM 32 |0.30.035| 3) 0035 | 0040 | 0030 | 0035 [050080| 010035 |
FM 36 1033.038| (3) 0035 | 0040 | 0030 | 0035 |050.080| 0.10.035 |
FM 38 |0.35.040| (3) 0035 | 0040 | 0030 | 0035 |050.080| 010035 |
FM 40 |0.38-043| (3 0035 | 0040 | 0030 | 0035 [0.50-080| 0.10:0.25
FM 42 1040045 i 0035 | 0040 | 0030 | 0035 [050080] 010035 |
FM a6 |043.038| (3 0035 | 0080 | 0030 | 0035 050080 010.035 ‘
FM 48 045050 (2) 0035 | 0040 | 0030 | 0035 [050080| 010035 |
FM 50 |048.053] () 0035 | 0040 | 0030 | 0035 |050-0.80| 010035 J
FM 52 [050055] (3) 0035 | 004C | 0030 | 0035 |050-080| 0.10.0.35 |
,
FM 56 |0.53-0.58 (3) 0.035 0.040 0.030 0.035 |0.50080| 0.10.0.35 |

FM 58 1055060 (3) 0035 | 0040 | 0030 | 0035 |050080]| ©.10.035
FM 80 |0.58.063| (3 0035 | 0040 | 0030 | 0035 |0.60090! 0.10-0.35 E

FM 62 |0.60-065]| (3) 0035 | 0040 | 0030 | €035 [C.600.20  0.10.0.35

FM 66 |0.63-0.68| (3) 0035 | 0040 | 0030 | 0035 |080090| 0.10.0735

FM B8 |065-070| 0035 | 0040 | 0030 | 00235 |050090 | 0.10-035
FEM 70 |068-0.73! (3 0035 | 0040 | 0030 | 0035 |060090| 010035 |
=72 (070075 om0 oo3s ) 2040 | 0030 | 2035 1080090 0003 |
FM 76 0.73-0.78 1 i3 0035 | 0040 | 0030 | 6035 |080090( 010035
FM 78 |0.75-080| (3 0035 | 0040 | 0030 | 0035 |060090 | 010035 |
FM 80 10.78-083| (3 0035 | 0040 | 0030 | 0035 |0600%0| 010035 |
FM 32 |0.80.085| (3) 0035 | 0040 | 0030 | 0035 |060050| 010035 |

FM 86 |0.83-.0.88| (3 0035 | 0040 | 0030 | 0035 |060090| 010025
|

(1) On agreement when arderiry, it is posstble to request a different Mn vame fram hereabove, !
rovidad that is maintainad the sane rarge amplitude whose moiml value 15 not to emead 1.7
12) Ihe mintnal Si content is to exceed 0.05 % when other decxydizers have been alied. !
|
13y When praduct(check) analyzing, plus & minus Gmbon cortent worintions muy reach 0.03
up to the MM 78 grade ard % 0.04 far the other grades amd are to be intermweted o5 vefo-
rirg to actual ladle amalysis.

1.8, - r (lalle) = 0.44 % C (mroaduct) = 041047 %
¢ (ladle) | =082 % C (product) = 0.78-0.86 %
() For the follaving elerents the specified murima are es hereurder.

Cr< Q157% N < C.25 % Cu € 0.20 % Cr = Nv = Cir € QA5




5.2 BATCHING

Grade irgpection is rn per heat, creept for FM O mracde abait, wWieh the ingpection tateh 1o L)
ted Lo a 100 Tornes.

5.3 PRODUCT CHEMICAL AHALYSIIS IHSPECTICN
5.3.1 Test specimen sampling

For ;r‘rﬂlzc;l,(cha:}-:) analysls purpeses, specimen sampling is procesded to by surfac
sections of 3 wire rod specimens sampled al rardem {rom 3 difterent. coils aut
to be inspected. Chemical values for the elonents of' each inspected sample are

requirements of Tables 1 & 2.

e Bl Determinaltion of the Luspeclion methods
o

Unless otlerwise agreed determination of the chemical composition is procesded to” in
with the stipulaticns of the valid French Standzrd Specification to apply.

Should no Stardard Svecification be available for the purpose, analysis methods shall then

e

agreed upon when crdering. oam: procedire 15 bo apply in case of dispute.

5.3.3 Inspection Reports

A Mill Inspection Report can be mda cut on request, showirg irdicaticns as to the ladle
composition.

5.4 INSPECTION OF THE SUPERFICIAL APPEARANCE

For the purpose of superticlal appearance inspecticn, specimen sampling ratio is of

per 10 Ternnes, with a minumm quantity of 3 samples for lots een 10 ard 0 Tomes
§ 4.2.2. If this conditions is nct met w.

Fresh specimens are sampled =0 as Lo re wh the fill specified rumber of samples.

these sanplaes are to comply with the roqiicements of




