EURONORM -~ CRM No. 482-2 LOW ALLOY CAST IRON

ECISS
EUROPEAN COMMITTEE FOR IRON AND STEEL STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION DU FER ET DE L’ACIER
EUROPAISCHES KOMITEE FUR EISEN-UND STAHLNORMUNG
EUROPEAN CERTIFIED REFERENCE MATERIAL (EURONORM — CRM)
CERTIFICATE OF CHEMICAL ANALYSIS

LABORATORY MEANS (4 Values)

mans contant in %

Line No.

C Si Mn P S Cr Mo Ni Cu
1 2.5688 1.7928 0.7083 0.0025 0.0437 — 0.4342 —_ -—
P 2.5723 1.7945 0.7104 0.0940 0.0439 0.6548 0.4450 2.2508 1.2027
3 2.5752 1.7983 0.7132 0.0949 0.0442 0.6575 0.4478 2.2561 1.2071
4 2.6766 1.8009 0.7186 0.0848 0.0447 0.8604 0.4480 2.2637 1.2165
5 2.5770 1.8035 0.7240 0.0948 0.0488% 0.6653 0.4454 2.2643 1.2213
6 2.5793 1.8048 0.7253 0.0853 0.0470 0.6862 0.4522 2.2729 1.2218
7 2,5823 1.8066 0.7264 0.0858 0.0488 0.6671 0.4525 2.2750 1.2221
8 2.5845 1.8068 0.7280 0.0e80 0.0482 0.6678 0.4527 2.2755 1.2273
g 2.5871 1.8150 0.7296 0.0981 0.0495 0.6688 0.4539 2.2813 1.2280
10 2.5920 1.8163 0.7298 0.0087 0.0497 0.6773 0.4556 2.2817 1,2297
11 2.5938 1.8171 0.7334 0.0e75 0.0489 0.6788 0.4558 2.2823 1.2330
12 2.6025 1.8186 0.7336 C.0g82 0.05608 0.6795 0.4558 2.283¢ 1.2345
13 2.6152 1.8206 0.7340 0.0894 0.0513 0.6812 0.4565 2.2933 1.2365
14 2.6175 1.8268 0.7340 0.C995 0.0518 0.6825 0.45786 2.2897 1.2443
15 2.6220 1.8208 0.7342 0.1008 0.0318 0.6841 0.4605 2.3020 1.2477
16 2.6268 1.8318 0.7343 0.1C10 0.0518 0.6846 0.4622 2.3028 1.2508
17 2.6328 1.8328 0.7375 0.1015 ¢.0519 0.6860 0.4842 2.3085 1.2515
18 2.6402 1.8340 0.7375 0.1048 0.0532 0.8899 0.4722 2.30e€ 1.2537
19 2.8428 1.8361 0.7398 - 0.0534 0.6922 2.3082
Mps 2.5064 1.8151 0.7280 0.0874 0.0491 0.6747 0.4542 2.2837 1.2311
SM ©.0247 0.0144 00093 0.0051 0.0032 0.0114 0.0082 0.0181 0.0182
Sw 0124 0.0078 0.0032 0.00i2 i 0.0010C 0.0043 0.0039 0.0102 0.0078

Majy: Maar: of the intralaboratory maana SM: Standard deviation of the intralaboratory means
Sy: Intralaboratory standard deviation St Interiaboratory standard deviaticn

sM =V Sp’ + w4

The laboratory mean valuss have beer examined statistically to eliminate outsianding valuss. Whers a - appears in the table
it indicates that an outlying value has peen omitted by sither the Coghran or Grubbs Test.

CERTIFIED VALUES

masg con*antin %

For further information ragarding the confidence fiiarval tor tha cerllfied vaius see (SO Guide 35.1883 sectlon 4.

DESCRIPTION OF THE S8AMPLE

9 st Mn T s Cr Mo Ni (=
| Mm 2.589 1.818 0.723 00874 0.0481 0.878 0.454 2,284 1.231
C(85%) 0.012 0.007 0.005 0.001E | 0.0015 0.006 0.004 0.008 0.0c8
The half-width confidence interval S{85%) = t x 3t whers | 15 the agpropniata Student's tvelus and n is the rumber of scosptable mean vaiuas
I
Non

This sample consists of specially pregared matsrlal cassing a 710um. apenure slava from whicn the fines pasaing through a 180um gpeniure sisve
have besn removad. I ia supplled only in botties of 100g.

This reference matarial was prepsred and Isaued by:

BUREAU OF ANALYSED SAMPLES LIMITED
Newham Hall, Middiesbrough, England JULY 1994

On bahalf of:- Tna lron and 3teel Nomenciature Co-ordinating Committes
(COCOR) cf the ECISS, after approval by all the participating
laboratorias and &l the producing organizations. (France~IRSID/CTIF
Germany-iron and Stae! CRM Working Group, UK-BAS Ltd.)
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PARTICIPATING LABORATORIES

Acsrinox SA, Algeciras (Spaln)
AG der Dillinger Huttenwerks, Dilingen {Germany)
Bundesanstalt for Matsrialforschung und-pritfung (BAM),
Berlin (Germany)

Cast Metals Developmsant Ltd. (A BCIRA Group Compary),

Alvechurch (UK)
Gentre Technique des Industries de la Fonderie (CTIF), Savras (France)
Centro Nacional de Investigacionss Mstaliu rgicas (CENIM),

Madrid (Spain)
Cockarill-Sambra, Seraing (Belgium)
Diraction Tachnique de Pont-a Mousson, Pont-a Mousson (Franca)
Heogovens Groep BV, ljmuiden {Netherlands)

Institut de Recherches de la Sidérurgle Frangalse (IRSID),
Malzléres-les-Mstz (France)

Institutet flir Metallforskning, Stockholm (Sweden)

Midland Ressarch Co. Lid., Dudisy (UK}

Rautaruukkl Oy, Raahs (Finland)

Ridedale & Co. Ltd., Middiesbrough (UK)

Sollag-Florangs, Florange (Francs)

Steatliches Materlalspriifungsamt, Nordrheln-Westfaisn (MPA NRW),
Dortmund (Germany)

Stanton ple, Nottingham {UK)

Triplex Willlams Lid., Cardiff (UK)

Voest Alpine Stahl Linz GmbH, Linz (Austrla)

METHODS USED
EURONORM -~ CRM No. 482-2

Element Line Number

Methods

c 1-2-3-4-5-5-?-8-9»10—11-12-13-14-1?
15-18
16
19
Si 1-2-4-5-6-?-8-9-11-12»13-14—15~16-17-18-Tg

10

1-17
2-6-8-10-11-12-18
3-4 -5-7-0-15

18

14-18-1¢

P 1-6-10-12-15-18
2-14-16-17
3-4.7-11
5-8-9-13
S 1-2-3-4-5-6-8-11-12-13-16-18-19
7

9

10

14

15 - 17
2-5-7-9-12-.15-19
3-6

4-8-13-18
10-11-16-17

14

1-11-17
2-4-5-7-8-12-18
3-6-13-14-15-18
2]

i0

NI 2-4-5-13-15
3-8-9-14-17-19
6

7-11-18

10

12

18

Cu 2

Cr

Mo

3
4-6-7-8-9-11-12-13-14- 15
5-16-18

10

17

Combustlon, infrared absorption
Combustion, non-agueous titration
Combustion conductimetry
Combustion, gas volumetric

Gravimetric, dehydration with perchioric acid
XRF

Photometric, molybdenum blue, without extraction

Titration with arsenite, oxidation with persulphate
Ehotgmetric, periodats oxidaticn
AL

XRF

ICP-AES

Photometric as phosphovanadomolybdats, extraction
Acldimetric titration of ammonium phosphomolybdate
Photometric, molytdenum blue, without extraction
ICP-AES

Combustion, Infrared absorption

lodimstric titration; evolution as sulphide in acid medium
Acidimetric titration, absorption in peroxide
Combustion, conductimetry

Combustion, redox titration

Gravimetric as sulphate without separation

FAAS

Titration with Feém' oxidation with perchloric acid
Titration with Fe(]lj, oxidation with persulphate
ICP-AES

XRAF

FAAS

ICP-AES

Eg?:tomstric‘ thiocyanate with Sn(ll), extraction

Photometric, thiocyanate with Sn(ll}, without extraction
ICP-AES

FAAS

Gravimetry with di methylgfiyoxime

Phc;_jomezric with dimethyiglyoxims, without extraction
xR

Titration with Fe {111}, separation with dimethylglyoxime
Photometric with dimathylglyoxims, extraction

XRF

Titration with iodine, separation as sulphids

FAAS

ICP-AES

Photometric with DDTC, extraction

Pnoto?‘netric with biscyclohaxanone-oxalyldihydrazone
extraction

Abbreviations: ICP-AES : Inductively Couplad Plasma - Atomic Emission Spectromelry. XRF: X-Ray Fluorescence Spactromstry - fused

FAAS Flams Alomic Absorptior Spsctrometry

bsad technique with synthatic calibration,

FURTHER iNFORMATION
For information regarding the preparation. certification and supply of thess European Certliied Reference Materials (EURONORM-CRMs) and
the use of the statistical information given on this certificate, pisase refer to Infarmation Circulars No. 1 (ECISS) and No. 5 (ECSC), both of
which are avallable from the national standards body in your country (In the UK this is the BSI, 2 Park Street, London, W1A 2BS).

Des informations complémentalres sur la fabrication, la certification et la distribution des Matériaux de Référence Certiflés Européens
(EURONORM-MRC) ainsi qua sur I'utillsation des informations statistiquas données sur le certificat s& trouvent dans les circulaire

d'infermation No. 1 (ECISS) et No. 5 (CECA). On peut se procurer ces deux cir

(Pour la France: AFNOR, Tour Europe - Cadex 7, 92080 Parls La Défznse).

Angaben (ber Herstellung, Zertifizisrung und Bezugsmaglichkelten dieser Zert)

suigires audrés des organismes nationaux de normallsation.

lziarten Eurnpéischen Referanzmatsriallen (EURONORM-

ZRM) sowis iber die Anwendung dar in diasem Zerifikat enthalisnen statistischen Daten finden sich in den Mitteilung en Nr. 1 (ECISS)
und Nr, 5 (EGKS), beide zu bezishen durch dia nationalen Normanarganisationen. (In Deutschiand bai der Vertriabsatelle des DIN: Beuth-

Verlag GmbH, Burggrafenstrasse 4-10, 1000 Barlin 30).



