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LOW ALI-Ol'STEEL lbr solid sample spectrometrv, comhustion and *et-llay methods

SPL CM-28

CERTIFIED VALUES - mass content in 7orvt.

Element
Vdue

lV;owt.l

Uncertainty

IYowt.l

0.247 0.004

0.894 0.007

Si 1.950 0.040

P 0.082 0.002

S 0.01r4 0.0007

Cu 0.994 0.01 9

Cr 1.538 0.015

Ni 1.205 0.014

AI 0.001 r

Mo 0.332 0.011

w 0.013

P,\ItI'ICIPATI\G LABORAT0ITI I,S:

ARCELORMITTAL, Ostrova. ('zech Republic
DUNAFERR LABOR NONPROFIT. Dunatjv6ros, Hungary

ENVIFORM, Tiinec, Czech Republic
GO STEEL, Frydek-Mistek, Czech Republic
INSTITUTE FOR CRM (ICRM), Yekaterinburg, Russia

SES,INSPEI(I Tlmaie, Slovakia
Sfooe,qufo, Mladd Boleslav, Czech Republic

U. S. STEEL KOSICE _LABORTEST, Koiice, SlovaKia

viTKqVICE TESTING CENTER. ostrava, Czech Republic

VOESTALPINE STAHL DONAWITZ, Leoben- Donawitz' Attstria
Zb,q.s. Za'a, nad Sdzavou, Czech Republic

Element
Volue

Iohwt.l

Uncerlainty

l%wt.l
0.109 0.005

0.342 0.008

0.4s4 0.022

As 0.01 7

Sn 0.091 0.003

B 0.0010 0.0001

Nb 0.58

Pb 0.087 0.008

Sb 0.020 0.004

0.0r3 0.002

0.0062
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C

Mn

0.0461

0.223

v
Ti
Co

0.120

Zr
N 0.0007



CM.2B . ANALYTICAL DATA:
c Si S Cu Ct Ni

c Si S Cu Cr Ni
0,247 0 894 1950 0,082 0,0114 0,994 1,538 1,205 0,0464

Ti Co Sn B Nb

Ti Co Sn B Nb
0,332 4,223 0,109 0,342 0,454 0,'120 0,091 0,0010 458

sb Zt N

Sb Zt N

0,087 0,020 0,013 0,0062

Value - reference value
snr - standard deviation of intralaboratory means (* - result excluded as outlier)

U Uncertainty ofthe reterence value U = t!P sr., in the sense ofthe lSo cuide to the Expression ofthe
,ln

Unceftainty ofMeasurement (1993), dependent on the standard deviation ofthe laboratory results.



Certified fully compliant with the ISO Guide 35 definition of Reference Material with the

characterization for determining the property values and their associated uncertainties.

Intended for calibration, matrix-match verihcation and statistical process control of low alloy
steel spectrometric analysis from a plane of solid sample. They may not substitute CRM in
a statement of metrological traceability, method validation. A single analysis area of at

least 4 mm in diameter defines the minimum sample intake. They may be used for
combustion and wet-way methods too.

Manufactured by casting to a special ingot with discarding of the parts. which have been

suspected inhomogenous and the rest has been machined to the samples of the ultimate
size.

Supplied as discs 37 mm in diameter and 25 mm of standard height.

Homogeneity (random and trend, within- and between- samples) was tested by various

analyical techniques of adequate repeatability. Its uncertainty col.rtribution. when

statistically significant, was combined to the ultimate uncertainty statement. The RM are

stable by a nature of material.

Characterised by inter-laboratory study of the expert laboratories listed below by

spectrometric methods and alternative methods (combustion, thermoevolution, wet-way)

standard methods, with measurements metrological traceabled to adequate CRMs.

Certified values in oh n/m, tabulated below in bold, are robust means of a minimum five
accepted laboratory means. They are rounded to the same digit as their uncertainty

statement.

Uncertainty is expressed as a + half width interval combined from the standard uncertainty,

expanded by the coverage factor k = 2 (corresponding to 950% level of confidence). It does

not exceed 1,5 multiple olthe typical uncertainty of the matching CRM.

Non-certified values in regular without the uncertainty statement do not meet the

requirements for certification and are intended for the matrir information.

User instruction: the surface of the specimens and RM should be prepared in a similar

manner in accordance with manulacturer's instructions of spectrometers. It iS

recommended to storage of RM in dry and non-corrosive conditions.
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