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ANALYSES
Mean of 4 values— mass content in %.

A”Nac')ySt c | s |mn| o [Mo|l Ni | A B | co|nNp| Ti w zZr Fe
1 013410104 | 0.021 | 13.37 | 422 | 705 | 6.04 | 0.011 | 0.345 | 2.12 0.89 0.091 0.080 1.50
2 0.138 0.016 | 13.38 ] 430 | 71.0 | 6.08 | 0.013 | 0.334 | 2.17 0.88 0.093 0.070 1.50
3 0.142 | 0.100 13.44 | 422 | 70.4 | 590 | 0.011 | 0.333 | 2.22 0.88 0.089 0.072 1.49
4 0.138 0.018 | 1346 | 4.34 | 70.8 0.012 | 0.330 1.47
5 0.135] 0.116 | 0.019 | 13.47 | 4.29 593 | 0.013 | 0.340 | 2.18 0.88 0.102 0.071 1.48
6 0.138 | 0.118 | 0.018 | 13.33| 4.24 | 706 | 591 | 0.012 | 0.340 | 2.12 0.85 0.103 0.080 1.53
7 0.142 | 0.128 | 0.019 | 13.37 | 4.27 597 |1 0.014 | 0.346 | 2.18 0.86 0.090 0.060 1.47
8 0.138 0.019 ]| 1350 | 4.36 | 70.9 0.014 | 0.337 | 221 1.55
9 0.136 | 0.108 | 0.020 | 13.50 | 4.40 5.96 | 0.014 2.16 0.85 ... 1.54
10 0.135] 0.097 | 0.019 | 1344 | 428 | 71.1 | 595 | 0.012 | 0.34 | 2.17 0.88 0.092 0.069 1.51

M 0.138 | 0.110 | 0.019 | 1343 | 429 | 70.8 | 597 | 0.013 | 0.338 | 2.17 0.87 0.094 0.072 1.50
Su 0.003 ] 0.011 | 0.002 | 0.06 | 0.06 0.3 | 0.07 | 0.002 | 0.006 | 0.04 0.02 0.006 0.007 0.03
Sw 0.001 | 0.005 | 0.001 | 0.03 | 0.03 0.2 | 0.03 | 0.001 | 0.005 | 0.05 0.01 0.004 0.002 0.02

Mwm: Mean of the intralaboratory means. sy: standard deviation of the intralaboratory means. syy: interlaboratory standard deviation.

The above figur es ar e those which each Analyst has decided upon after careful verification
Additional Information: Ta approximately 0.05%

CERTIFIED VALUES(Cv)
mass content in %

The half width confidence interval C(95%) =

n

C Si Mn Cr Mo Ni Al B Co Nb Ti \W Zr Fe

Cv |0.138(0.110{0.019]| 13.43 | 4.29 | 70.8 | 597 | 0.013 ] 0.338 | 2.17 | 0.87 | 0.094 | 0.072 | 1.50

C(95%) (0.002{0.011/0.001| 0.05 | 0.05 | 0.3 | 0.06 | 0.001 | 0.005| 0.03 | 0.02 | 0.006 | 0.007 | 0.02
tx Sy

where “t” is the appropriate Student’s t value and “n” is the number of acceptable mean values

For further information regarding the confidence interval for the certified value see 1ISO Guide 35:1989 section 4.
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NOTESON METHODS USED

CARBON
Analyst No. 1 determined carbon by combustion and non-agqueous titration. All other Analysts used high frequency combustion and
infrared absorption.

SILICON

Anaysts Nos. 1 and 6 determined silicon gravimetrically after dehydration, No. 1 with sulphuric acid and No. 6 with perchloric acid.
Nos. 3, 5, 7 and 10 determined silicon using Inductively Coupled Plasma — Atomic Emission Spectrometry (ICP-AES) and No. 9 used
Flame Atomic Absorption Spectrometry (FAAS).

MANGANESE
Analyst No. 1 determined manganese photometrically after oxidation with periodate. Nos. 2, 5, 7 and 10 used ICP-AES. Nos. 4, 6, 8
and 9 used FAAS.

CHROMIUM
All Analysts, except Nos. 5 and 10, determined chromium titrimetrically with ammonium ferrous sulphate after oxidation with
persulphate/siver nitrate. Nos. 5 and 10 used ICP-AES.

Analyst No. 10 also used the titrimetric method and obtained a mean value of 13.36%.

MOLYBDENUM
AnaystsNos. 1, 2, 3, 6 and 8 determined molybdenum photometrically as the oxythiocyanate after extraction of the complex. Nos. 4
and 9 used FAAS and Nos. 5, 7 and 10 used ICP-AES.

Analyst No. 10 also used the photometric method without extraction and obtained a mean value of 4.28%.

NICKEL

Analysts Nos. 1, 2, 3, 4, 6 and 8 determined nickel after precipitation with dimethylglyoxime. No. 1 dissolved the precipitate in
dilute sulphuric acid, boiled with excess of ferric sulphate and titrated the ferrous salt formed with dichromate (Anaoid Method No. 62).
Nos. 2, 3, 4 and 6 titrated with EDTA. No. 8 determined nickel gravimetrically. No. 10 used ICP-AES.

ALUMINIUM

Anaysts Nos. 1, 6 and 9 determined aluminium by FAAS, No. 6 after mercury cathode separation. Nos. 2 and 3 aso used mercury
cathode separation, No. 2 titrated with EDTA and No. 3 determined aluminium gravimetrically with oxine after separating titanium with
cupferron. Nos. 5, 7 and 10 used ICP-AES.

BORON
Anaysts Nos. 1, 2, 3, 4, 6, 8, 9 and 10 determined boron photometrically, al used curcumin, except No. 8 who used dianthrimide.
Nos. 5 and 7 used ICP-AES.

COBALT
Analysts Nos. 1 and 3 determined cobalt photometrically with nitroso-R-salt. Nos. 2, 4, 6 and 8 used FAAS. Nos. 5, 7 and 10 used
ICP-AES.

Analyst No. 1 also determined cobalt using FAAS and obtained a mean value of 0.345%.

NIOBIUM
Analysts Nos. 1, 8 and 9 determined niobium photometrically with 4-(2-pyridylazo)-resorcinol (PAR). Nos. 2, 3, 5, 7 and 10 used
ICP-AES. No. 6 determined niobium gravimetrically after magnesia separation and correcting for titanium.

Analyst No. 10 also determined niobium gravimetrically with cupferron after ion-exchange separation and obtained a mean value of
2.16%.

TITANIUM

Anaysts Nos. 1, 2, 3, 6 and 9 determined titanium photometrically. Nos. 1, 2 and 6 with diantipyrylmethane and Nos. 3 and 9 with
peroxide. Nos. 5, 7 and 10 used ICP-AES.

Analyst No. 2 also used ICP-AES and obtained a mean value of 0.87%. Anayst No. 10 also determined titanium photometrically
with dianti pyrylmethane and obtained a mean value of 0.88%.

TUNGSTEN
All analysts, except No. 1, determined tungsten using ICP-AES. No. 1 determined tungsten photometrically with thiocyanate using a
synthetic calibration made by standard tungsten additions to a matched matrix containing mol ybdenum and titanium.

ZIRCONIUM
All analysts except No. 1 determined zirconium using ICP-AES. No. 1 determined zirconium photometrically with arsenazo 111
following a mercury cathode separation.
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NOTESON METHODS USED

IRON
Anayst No. 1 determined iron titrimetrically with dichromate after reduction with stannous chloride. Nos. 2, 4, 6, 8, and 9 used
FAAS and Nos. 5, 7 and 10 used ICP-AES. No. 3 determined iron photometrically with thiocyanate.

Analyst No. 2 also used ICP-AES and obtained a mean value of 1.51%. Analyst No. 10 also determined iron photometrically, after
hydroxide separation, and obtained a mean value of 1.50%.

. DESCRIPTION OF SAMPLE
The BCS material is supplied in bottles of 100g chips graded 1700 — 250um (10 — 60 mesh) for chemical analysis.

"The SS-CRM material isa Spectroscopic Standard and is supplied as discs 50mm diax 13mm thick for spectroscopic analysis.

INTENDED USE & STABILITY
This sample is intended for the verification of analytical methods, such as those used by the participating laboratories, for the
calibration of analytical insruments in cases where the calibration with primary substances (pure metals or stoichiometric compounds) is
not possible and for establishing values for secondary reference materials.
It will remain stable provided that the bottle remains sealed and is stored in a cool, dry atmasphere. When the bottle has been opened
the lid should be secured immediately after use.

TRACEABILITY
The traceability of this CRM is ensured by the use of either stoichiometric analytical techniques or methods which are calibrated
against pure metals or stoichiometric compounds.
This Certified Reference Material has been prepared in accordance with the recommendations specified in 1SO Guides 30 to 35,
available from the International Standards Organisation in Geneva.

NEWHAM HALL, NEWBY, For BUREAU OF ANALYSED SAMPLES LTD.
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