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ANALYSIS CERTIFICATE

Reference Standards for Spectrometry
and X-Ray Fluorescence

PLAIN CARBON AND LOW AND MEDIUM ALLOY STEELS

CENIM  Designa-
Muestra cion C Mn Si P S Cr Ni Mo V w Cu Nb Ti  Sn  As Al
numero numérica
2331 ’ — 0,03s 0,43 0.0s 0,00 001s 0,01z 0029 0,000 0,000 0,00a 0,048 < 0,005 0.000 0.00s 0.03: <01
22211 —— 0,055 0,1s 0.0; 0,00s 0,01s 0,065 0.07: 0013 0.000 0.000 0,094 <0005 0000 0,000 002, <01
2001 F-1510 0,11 0,3s 0.2; 0,00 0010 0,05: 0069 0,012 0,000 0.000 0,095 < 0.005 0,000 0.012 002 <0.1
2311 F-1110 0,14 0,5 0,1 0,00s 0,01y 0,12 010 0,021 0,00 0.010 0,08 < 0,005 0.000 0,00e 0,022 <0.1
2391 F-1120 0,23 0,66 0,2s 0,006 0,000 0,08 0,70 0,010 0.00 0.00s 0,907 < 0,005 0.000 0,012 0,02: <O0.1
oede | 22371 F-1130 0,34 0,72 0.2: 0,01« 001s 0,17 0.09: 0,015 0.000 0.00s 0,080 <0005 0.000 0,008 0,01s <O.1
—— | 24011 F-1140 0,45 0.5¢ 0.2s 0,00s 0,02: 0,12 0,13 001s 0.00: 0.00 0,08; <0005 0.01s 0,01+ 0.01s <0.1
2241 F.1150 0,60 0.6s 0.3: 0.01s 0,020 0,062 0060 0,00s 0.003 0.00s 0.07s <0005 0.01e 0,000 0,01s <0.1
2281 F.5107 0,7« 0.3: 0.2, 0.01z 001s 0,07¢ 0067 0,01z 0.00: 0.07> 0,082 < 0.005 0.000 0,008 0,020 <0.1
2011 F-5113 0.8s 0,3« 0.2: 0010 0013 0.07¢ 004s 0,005 0,19 0.02s 0.062 < 0.005 0.000 0009 0,01, <01
2291 F.5127 1,32 0.2s 0.2s 0.01y 0.02: 0,70 0.05s 0,00s 0.000 0.00s 0.08¢ <0005 0.000 0.000 0012 <O0.1
2211 (") (F-212) 00982 10s 0.0: 0,060 0.2 0,04s 0.065 0,009 0,00: 0.00c 0.10s < 0.005 0,000 0.01: 0,07s <O0.1
2321 (F-211) 0,13 0.9s 0.2¢ 0.01s 0.2 0,0s 0.0« 0.00s 000z <001 0,0s < 0.005 0.000 0.00s 0,013 <0.1
8511 (F-1141) 0,44 0,70 0.2: 0.02+ 002: 0,07- 0,060 0012 000 0.000 0,25 < 0,005 0,00 0,020 0,02: <01
— | 871 (F-1142) 0.4¢ 0.60 0.30 0.03: 003, 0.1z 0,18 0.03s 0.00: 0.00- 0.5 < 0,005 0.000 0,045 0.02; <01
——tm| 861 (F-1150) 0.50 0.70 0.3c 0.04; 004s 0,030 0.04s 0.00« 0.00: 0.00s 0.1s < 0.005 0.000 0.05s 0.02s < 0.1

Boldface numbers: Certified values
Lightface numbers: Approximate values given for guidance

NOTES

1.—These reference standards are suitable for analy.is by emission spectrometry and X-ray fluorescence technigues of materials with
similar composition, metallurgical history and dimensions.

2.—These samples have been examined spectrometrically at the Centro Nacional de Investigaciones Metal(rgicas. Their homogeneity
was found to be satisfactory in all those elements whose values have been certified.

3.—In all thse materials the elements whose content is certified have also been verified by wet analytical methods (volumetry, gravi-
metry, spectrophotocolorimetry and atomic absorption).

4.—~To establish the spectrometric calibration curves employed to verify the certified elements, use was made of the reference samples
from the National Bureau of Standards, the British Standards Institution, the Brammer and Japanese Standards of Iron and Steel,
as many as are included in the catalogues of both institutions. An equipment provided with an spectrometer able to operate
simultaneously with the so-called "'reflected beam’ and two iron lines 87.30 and 27.14, as internal standard, were employed.

5.—The lightface values correspond to data for orientation and their real value will be given in due time in feasible cases.

6.—The designation given to each one of these standards indicates the type of steel for which they can be used as contrast. Never-
theless, the content of some elements in these samples does not pange wnhm,the maximum and minimum established for clas-

sifying each type of steel. This fact makes it possible to have stéhdams with 1ower or hngher contents as compared to the minima
or maxima established for classifying each material. 3




