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Certificate

Certified Reference Material (CRM)

TAZ-010
E355 / 1.0580

Certified Values

Element Mass fraction 1) Uncertainty 2) Unit 3) Element Mass fraction 1) Uncertainty 2) Unit 3)

C 0,190 0,005 % Al 0,0253 0,0019 %
Si 0,224 0,004 % Cu 0,192 0,007 %
Mn 1,047 0,013 % Sn 0,0124 0,0007 %
P 0,0164 0,0014 % S 69 13 µg/g
Cr 0,090 0,004 % Ti 14 3 µg/g
Mo 0,0107 0,0010 % Ca 29 6 µg/g
Ni 0,0675 0,0022 % Zn 29 3 µg/g

1) Unweighted mean values of the accepted data set mean values, whereby the data sets either originate from different
laboratories and were determined using different methods.

2) Expanded uncertainty UCRM corresponding to a confidence level of 95 %.
3) Although widely accepted in the industry, the “mass fraction in %” is neither an SI- nor an IUPAC-supported unit. Multiplying

the certified values and uncertainties by 104 yields the values in μg/g.

Information Values 4)

Element Mass fraction 1) Unit 3) Element Mass fraction 1) Unit 3)

Co <100 µg/g Sb <50 µg/g
Nb <25 µg/g B <10 µg/g
V <20 µg/g N <100 µg/g
W <20 µg/g As 57 µg/g
Zr <20 µg/g

4) The values were not certified, but given for information if the number of accepted data sets was less than five, the uncertainty
of the characterization was significantly larger than expected or there were indications of inhomogeneities.
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Description of the Material
The reference material is available in the form of cylinders with a diameter of 40 mm and a height of approx. 40 mm.

Intended Use
The reference material is intended for establishing and checking calibrations for X-ray fluorescence analysis, glow discharge
and spark optical emission spectrometry for the analysis of samples of similar composition.

Instructions for Use
As significant segregation can occur in the centre of cast disc samples,
an area of 8 mm diameter in the centre of the sample should not be
used. The outer surface up to a depth of 2 mm should also be omitted
from the analysis. The surface of the sample to be analysed should not
be used as delivered, but only after the surface has been prepared so
that any protective layers are removed. Preparation should be carried
out by turning, milling or grinding. At least three individual sparks
should be used for an analysis.

Transport and Storage
The material must be stored in a dry and clean environment at room temperature. Transportation must be carried out under
normal ambient conditions. The sample remains stable as long as it is not exposed to extreme heat (e.g. during surface
treatment).

End of Validity
The material is known to be stable. Therefore, the certificate will remain valid until it is revoked by the manufacturer of the
reference material on the basis of new evidence.

Homogeneity
A homogeneity assessment was carried out by TAZ GmbH using Spark-Optical Emission Spectrometry (OES) to determine the
batch inhomogeneity.

Estimation of Uncertainty
The estimation of uncertainty takes into account the results of the homogeneity assessment and the characterization study.
uhom is obtained from the contributions of the homogeneity assessment between the units ubu and within the units uwu. uchar is
the standard uncertainty of the characterization study, which results from the standard deviation schar and the number n of
accepted data set mean values. uCRM is the combined uncertainty of the homogeneity assessment and the characterisation
study. The coverage factor t(n-1) is the two-sided quantile of the Student t-distribution andUCRM is the expanded uncertainty. The
reported uncertainties and the certified values have been rounded according to DIN 1333:1992.

Laboratories involved in characterisation Accreditation

FEM - Forschungsinstitut Edelmetalle + Metallchemie, Schwäbisch Gmünd, DE DIN EN ISO/IEC 17025:2018-03

TAZ GmbH, Aichach, DE DIN EN ISO/IEC 17025:2018-03

Thyssenkrupp Steel Europe AG, Duisburg, DE DIN EN ISO/IEC 17025:2018-03

act - analytical consulting tilleman, Kalkar, DE -

ChemiLytics GmbH & Co. KG, Goslar, DE DIN EN ISO/IEC 17025:2018-03

Spectro Analytical Instruments GmbH, Kleve, DE ISO 9001:2015

uhom=ටubu
2 +uwu

2 uchar=
schar

√n uCRM=ටuchar
2 +uhom

2 UCRM=t(n-1)⋅uCRM
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Mean values of accepted data sets

C Si Mn P S Cr Mo Ni Al Cu Ti Sn

No. % M % M % M % M µg/g M % M % M % M % M % M µg/g M % M

1 0.186 d 0.218 a --- e 0.0136 c 61 c 0.079 e 0.0095 c --- e 0.0222 b 0.177 e 10 d --- e

2 0.186 d 0.219 c 1.015 e 0.0152 c 62 a 0.086 e 0.0097 a 0.0637 b 0.0224 a 0.182 e 11 a 0.0115 b

3 0.188 a 0.221 c 1.028 c 0.0156 d 64 c 0.087 a 0.0098 c 0.0654 a 0.0248 c 0.185 d 12 a 0.0118 c

4 0.188 c 0.225 c 1.032 e 0.0158 c 66 f 0.087 c 0.0103 e 0.0668 c 0.0251 a 0.186 a 12 c 0.0120 c

5 0.189 f 0.226 a 1.036 a 0.0161 c 67 d 0.089 a 0.0109 b 0.0668 c 0.0261 c 0.190 c 13 c 0.0121 e

6 0.190 c 0.227 c 1.044 c 0.0165 a 70 c 0.089 d 0.0110 d 0.0673 d 0.0262 c 0.192 c 14 c 0.0124 a

7 0.190 f 0.228 d 1.049 c 0.0166 d 72 d 0.090 c 0.0110 c 0.0675 a 0.0265 d 0.192 c 16 c 0.0124 c

8 0.192 c 0.228 a 1.054 c 0.0174 a 75 c 0.091 c 0.0110 a 0.0676 c 0.0266 c 0.193 c 18 b 0.0126 a

9 0.192 c 0.228 c 1.059 c 0.0185 a 76 c 0.091 c 0.0110 d 0.0685 c 0.0277 c 0.198 d 18 c 0.0130 c

10 0.196 c 1.061 a 0.0187 c 82 f 0.092 e 0.0111 c 0.0698 c --- d 0.198 a --- d 0.0136 c

11 1.063 e --- c 0.100 d 0.0126 c 0.0718 e   0.199 c   --- e

12 1.071 e 0.101 c   --- d   0.211 a

M 0.190 0.224 1.047 0.0164 69 0.090 0.0107  0.0675  0.0253  0.192  14  0.0124

sM 0.004 0.005 0.018 0.0016 7 0.006 0.0009  0.0023  0.0019  0.010  4  0.0007

s̅i 0.002 0.003 0.020 0.0007 3 0.003 0.0003  0.0014  0.0006  0.004  4  0.0002

Ca Zn Co Nb V W Zr Sb B N As

No. µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M µg/g M

1 23 d 27.5 b 45 a 5 c 2.7 d 11 b 3.2 a 12 c 1.4 a 29 g --- c

2 26 c 28.1 c 49 c 6 c 6.9 c 11 a 3.6 c 16 c 3.4 c 61 c 52.6 c

3 28 c 28.9 d 63 c 6 c 7.0 c 14 c 5.3 c 20 b 4.8 c 78 c 54.8 a

4 28 c 29.6 a 65 c 13 d 7.4 a 18 c 6.9 d 29 e 5.4 c 85 g 55.3 c

5 29 b 30.0 c 67 a <20 a 9.0 c <20 a <10 e 43 e 9.0 d 99 c 55.8 c

6 31 c 67 c <20 d 9.8 b <20 d 10.2 c 43 c --- b 57.5 c

7 34 c 74 c 21 c <20 a --- d 59.6 a

8 --- a --- a <20 d 60.5 b

9 <20 e --- d

10 --- c

M 29  28.8 61 10 7.1 14 5.8 27 4.8 70 56.6

sM 4  1.1 11 8 2.5 4 2.9 14 2.9 28 2.8

s̅i 2  4.5 1 3 0.9 4 2.8 13 0.9 6 2.3

The laboratory values were analysed statistically in order to eliminate outliers. If “---” appears in the table, this means that an
outlier has been excluded. A data set consists of at least 2 individual values. Figures in italics are non-certified values for
information purposes.

M: mean value of the data set values sM: Standard deviation of the data set mean values
s̅i: averaged standard deviation of repeatability (square root of the mean value of the data set variances)
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Accepted as TAZ CRM (Rev. 0) on 29 June 2023
Date of this Revision 2: 16 April 2026

Moritz Winter, M.Sc.
Head of Reference Materials Production

TAZ Gesellschaft für Analyse und Meßtechnik mbH
Joseph-von-Fraunhofer-Str. 4
86551 Aichach
Germany

Phone: +49 (0)8205 518 40 10
Mail: info@tazgmbh.de
Web: tazgmbh.de - referenzproben.com

- End of the Certificate -

Analytical methods used for certification (M)

a Inductively coupled plasma - optical emission spectrometry
b Inductively coupled plasma - mass spectrometry
c Spark excitation - optical emission spectrometry
d Glow discharge - optical emission spectrometry
e Energy dispersive X-ray fluorescence analysis
f Combustion analysis
g Inert gas fusion analysis


