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CERTIFICATE OF ANALYSIS
Reference Materials CH021- CH026
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Reference Materials CH021 - CHO026 are intended for calibration of analytical instruments at spectral

analysis high-chromium cast iron by OES and XRF methods

CERTIFIED VALUES AND UNCERTAINTIES (mass fraction in %)

CHO21

CHO022

CHO023

CHO024

CHO025

CHO026

Uncertainties C(95%) estimated as the half-width confidence interval of Student's t-distribution: C(95%) =t - s(M) / vn

S(M) - standard deviation of the mean values of laboratories, n - number of means values of participated laboratories

SPECIFICATION

TRACEABILITY

METHODS USED

XRF

CERTIFICATE VALIDITY

Cc

3.93
0.06
2.90
0.06
2.33
0.04
2.01
0.03
1.80
0.05
1.62
0.04

Si
0.52
0.02
0.43
0.02
0.98
0.06
2.18
0.06
2.70
0.06
1.14
0.06

Mn P
3.66 0.064
0.09  0.003
1.76 0.033
0.05  0.002
0.43 0.023
0.02  0.004
1.22 0.102
0.04 0011
0.387 0.030
0.021  0.004
0.305 0.050

0.018 0.003

S

0.009
0.001
0.018
0.001
0.073
0.005
0.037
0.004
0.026
0.002
0.032
0.004

Cr

9.07
0.18
14.85
0.17
23.45
0.24
27.84
0.36
35.14
0.32
35.87
0.31

Ni
5.86
0.13
2.19
0.07
0.715
0.017
0.222
0.009
1.77
0.07
3.63
0.11

Ti
0.093
0.007
0.078
0.005
0.38
0.02
0.099
0.009
0.117
0.020
0.013
0.002

Cu

0.369
0.017
2.53

0.05

0.054
0.002
0.88

0.03
1.23
0.03

0.288

0.019

Al

0.168
0.029
0.053
0.015
0.255
0.037
0.096
0.036
0.351
0.028
0.059
0.018

0.61
0.03
0.45
0.03
0.288
0.015
0.164
0.009
0.044
0.004
0.067
0.007

Mo

4.42
0.12
2.65
0.06
1.46
0.08
3.86
0.22
0.302
0.015
0.96
0.06

Reference materials was made as fast-crystallized cast blocks of 35 x 35 mm,
thickness of 15 - 18 mm

The characterization of material has been achieved by means interlaboratory
experiment in which laboratories used standardized analysis methods and certified
reference materials of their choice

C, S - Infrared absorption, Coulometric, OES; Si - Gravimetric, Photometric, ICP
OES, OES, XRF; Cr - Titrimetric, ICP OES, OES, XRF; Ti - Photometric, ICP OES, OES, XRF; V -
Potentiometric, ICP OES, OES, XRF; Mn - Photometric, FAAS, ICP OES, OES, XRF; Al - Photometric,
FAAS, ICP OES, OES; Ni - Photometric, FAAS, ICP OES, OES, XRF; P - Extraction-photometric,
Colorimetric, ICP OES, OES, XRF; Mo - Photometric, ICP OES, OES, XRF; Cu - FAAS, ICP OES, OES,

PARTICIPATING LABORATORIES
Asovstal Iron & Steel Works, Ukraine
Dneprospetsstal (DSS) PJSC, Ukraine

llyich Iron and Steel Works OJSC, Ukraine
Institute for Ferrous Metallurgy (IMZ), Poland
Krivoy Rog Mechanical Repair Plant OJSC, Ukraine
Nasosenergomash Sumy JSC, Ukraine
Ukrainian Special Steels Institute (USSI) SE
Zaporozhye Steel Works LLC, Ukraine
Zaporozhye Titanium & Magnesium Combine LLC, Ukraine
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Analysis Results

CHO21
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Average 3.928
S(M) 0.083

CHO022
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Average 2.901
S(M) 0.089

CHO023
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Average 2.329
S(M) 0.062

CHO024
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Average 2.007
S(M) 0.049

CHO025
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Average 1.802
S(M) 0.065

CHO026
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Average 1.617
S(M) 0.052

CONTACTS

0.98
0.07

2.05
2.15
2.16

2.17
2.20
221
2.33

2.18
0.08

2.55

2.70
2.71
271

2.75
2.79

2.70
0.07

1.02
1.05
1.10
1.13

1.16
1.20
1.22
1.23

1.14
0.07

3.48
3.50
3.52
3.58

3.68
3.71
3.71

3.83
3.90
3.66
0.14

1.68

P S
0.058 0.0070
0.059 0.0078
0.061 0.0082
0.061  0.0083
0.064  0.0090
0.065 0.0106
0.066 0.0110
0.066 0.0110
0.070
0.070
0.064 0.0091
0.004 0.0016
0.029  0.0150
0.030 0.0160
0.030 0.0170
0.030 0.0174
0.031 0.0180
0.033 0.0180
0.033  0.0190
0.033  0.0196
0.037  0.0200
0.040
0.033 0.0178
0.003 0.0016

0.0175 0.068
0.0180 0.069
0.0180 0.071
0.0190 0.073

0.0244 0.078
0.0260 0.080
0.0280
0.0290
0.0308

0.0234 0.0733
0.0053 0.005

0.076  0.0280
0.089  0.0300
0.092  0.0330
0.100  0.0350
0.107  0.0370
0.107  0.0370
0.115 0.0383
0.117  0.0400
0.118 0.0430
0.0463
0.102 0.0368
0.014  0.0056
0.023  0.0220
0.024  0.0240
0.030 0.0240
0.031  0.0242
0.033  0.0250
0.033  0.0260
0.034  0.0270
0.036  0.0290
0.0320
0.030  0.0259
0.005  0.0030
0.043  0.0260
0.045 0.0280
0.046  0.0280
0.047  0.0304
0.051  0.0330
0.051  0.0340
0.052  0.0350
0.052  0.0420
0.054
0.055
0.050 0.0321
0.004 0.0051

22.90
23.14
23.18
23.45
23.50
23.51
23.67
23.75
23.92
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5.63
5.64
5.70
5.90

5.94
5.95
5.97
6.14

5.86
0.17

2.03
2.10

2.15
2.17
2.19

2.25
231
2.36

2.19
0.10

0.69
0.69
0.70
0.70
0.71
0.72
0.73
0.74
0.75

0.71
0.02

0.209
0.215
0.215
0.220
0.224
0.230
0.240

0.222
0.011

1.70

3.63
0.11

0.053
0.018

0.188
0.190
0.250
0.250
0.271
0.280
0.300
0.310

0.255
0.046

0.047
0.062
0.087
0.120
0.129
0.130

0.059
0.018

Mo

4.19
4.20
4.43
4.44

4.50
4.53
4.60

4.42
0.15

2.55
2.58

2.59
2.65
2.70

271
2.80

2.65
0.08

1.31
1.32
1.35
1.50

151
151
1.55
1.59

1.46
0.11

3.33
3.61
3.61
3.84
3.93
3.99
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