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邓兰洪、陈雄

Foreword

SAC/TC 243 is in charge of this English translation. In case of any doubt  about the contents of English translation, the Chinese original shall be considered authoritative.

The GB/T 20975 Methods for chemical analysis of aluminium and aluminium alloys consists of the following 26 parts under the general title:

——Part 1: Determination of mercury content

——Part 2: Determination of arsenic content 

——Part 3: Determination of copper content

——Part 4: Determination of iron content

——Part 5: Determination of silicon content

——Part 6: Determination of cadmium content

——Part 7: Determination of manganese content

——Part 8: Determination of zinc content

——Part 9: Determination of lithium content   Flame atomic absorption spectrometry,

——Part 10: Determination of tin content

——Part 11: Determination of lead content

——Part 12: Determination of titanium content,

——Part 13: Determination of vanadium content

——Part 14: Determination of nickel content,

——Part 15: Determination of boron content,

——Part 16: Determination of magnesium content,

——Part 17: Determination of strontium content

——Part 18: Determination of chromium content,

——Part 19: Determination of zirconium content

——Part 20: Determination of gallium content   Butyl rhodamine B spectrophotometry

——Part 21: Determination of calcium content

——Part 22: Determination of beryllium content

——Part 23: Determination of antimony content

——Part 24: Determination of total rare earth content,

——Part 25: Determination of elements content   Inductively coupled plasma atomic emission spectrometric method 

——Part 26: Determination of carbon content   Infrared absorption method

This section is Part 26 of GB/T 20975.

This section is drafted in accordance with the rules given in the GB/T 1.1-2009 .

This standard was proposed by the Nonferrous Industrial Association of China.

This standard was prepared by SAC/TC 243 Chinese Norferrous Metal Technical Standardization Committee.

Methods for chemical analysis of aluminium and aluminium alloys

Part 26：Determination of carbon content

Infrared absorption method

1   Scope

This method specifies a method for determining the carbon content in aluminum and aluminum alloys.

This method is applicable to the determination of carbon content in aluminum and aluminum alloys, and the measurement range is between0.010% to 1.00%.

2   Summary of Test method
The sample is placed in a high-frequency burner, and is burned by high-frequency induction heating under oxygen-enriched conditions. The carbon is oxidized to carbon dioxide, and the excess oxygen is loaded into the measuring cell of the infrared gas analyzer. Carbon dioxide has a strong characteristic absorption band at 4.262μm. This absorption energy is proportional to its concentration, and the carbon content is detected according to the change of energy received by the detector.

3   Reagents and materials           

3.1 Magnesium perchlorate: anhydrous, granular.

3.2 Alkali asbestos: granular.

3.3 Glass wool.

3.4 Metal tungsten particles: ω (C) ≤0.0008%, ω (S) ≤0.0005%, particle size 0.4mm ～0.8mm.

3.5 Metal tin particles: ω (C)≤0.0008%,ω (S)≤0.0005%, particle size 0.8mm ～1.0mm.

3.6 Metal nickel shavings: purity greater than 99.8%,ω (C)≤0.0005%,ω (S)≤0.0005%, particle size 0.8mm～1.68mm.

3.7 Oxygen: purity is greater than 99.95%.

3.8 Power gas source: nitrogen or compressed air, whose content of impurities (water and oil) is less than 0.5%.

3.9 Porcelain crucible: 25mm × 25mm, heated and burned at more than 1200 ℃ for 4h or oxygen-fired until the blank value is the lowest.
3.10 Certified series of national reference materials (carbon content is compatible with the sample).

3.11 Standard calcium carbonate: dry at 105 ℃ for 2h, place in a desiccator to cool, and reserve.

4   Apparatus 

4.1   Carbon and sulfur analyzer: with high-frequency induction furnace, it should meet the requirements of the melting temperature of sample.

4.2   Analytical balance: accurate to 0.0001g.

5   Sample

The sample is processed into chips with a thickness of not more than 0.1 mm.

6   Test procedure

6.1   Test portion
Weigh the sample (5) according to Table 1 to the nearest 0.0001 g.

Table 1

	mass fraction /%
	Sample /g

	0.010～0.050
	0.30

	＞0.050～0.50
	0.200

	＞0.50～1.00
	0.15


6.2   Parallel test
Two experiments shall be done independently and calculate the mean mass concentration 
6.3   Preparation before analysis

Replace the failed reagent tube according to the instrument manual, debug and inspect the instrument to make the instrument in a normal and stable state. The optimal conditions of the instrument are selected, and the standard sample and flux are used for measurement before measurement to confirm that the instrument is normal.

6.4   Calibration test

6.4.1 According to the carbon content in the sample, select the corresponding range or channel, and select 3 standard samples of similar content for calibration. The fluctuation of the measured results should be within the allowable difference range to confirm the linearity of the instrument, otherwise, the instrument manual should be used. Calibrate the instrument to get accurate linear correction coefficients.

6.4.2 For the linearity of different systems, the blank value should be measured and corrected separately. When the analysis conditions change, the blank value should be measured and corrected again.

6.5   Blank test

Weigh 0.80g of metal nickel shavings (3.6) and 0.10g of metal tin particles (3.5) into a magnetic crucible (3.9), cover 1.70g of metal tungsten particles (3.4), place them on the crucible holder of a high-frequency burner. Into oxygen (3.7) gas flow, burning. Repeat enough times. Until a low, more consistent reading is obtained, record at least three readings, and calculate and record the average blank value.

6.6   Determination

According to the carbon content range of the sample, the optimal analysis conditions of the instrument are selected respectively. The weighed sample is evenly placed in a crucible (3.9) containing 0.40g metal nickel shavings (3.6) in advance, peeled, and according to table 1 add the sample, then add 0.10g metal tin particles (3.5), cover 0.40g metal nickel shavings (3.6) and 1.7g metal tungsten particles (3.4), place them on the crucible holder, start the analysis function according to the instructions of the instrument, perform the analysis and read the test results.

7   Expression of results
The integrated signal of the infrared cell voltage of the standard sample is measured to obtain the linear equation of the integrated area and concentration, and the correction coefficient K is obtained. The calibration coefficient is retained in the memory. Calculate the mass fraction of carbon in the sample according to the formula (1) based on the area of the infrared absorption integral signal of the unknown sample.
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 …………………………………………………………(1)

Where
ω——Mass fraction of carbon in the sample;
k——Correction coefficient;
s——Area of the integrated infrared absorption signal of the sample;
m——Weighed sample(mg).
8   Precision

8.1   Repeatability

The measured values of two independent test results obtained under repeatability conditions, within the range of average values given below, The absolute difference between the two test results does not exceed the repeatability limit (r), and the case of exceeding the repeatability limit (r) does not exceed 5%, and the repeatability limit (r) is obtained by linear interpolation based on the following data.

Table 2

	Mass fraction of carbon/%
	0.027
	0.139
	0.406
	1.00

	Repeatability limit /r
	0.003
	0.009
	0.012
	0.03


8.2   Allowable difference
The difference between the analysis results between the laboratories should not be greater than the allowable differences listed in Table 3.

Table 3

	Mass fraction of carbon/%
	Tolerance/%

	＞0.010～0.050
	0.005

	＞0.050～0.100
	0.010

	＞0.100～0.50
	0.015

	＞0.50～1.00
	0.05


9   Test report

The test report shall include the following information:

——Sample;

——The standards used;

——The method used (if several methods are included in the standard);

——The results and expression;

——The differences from the basic analysis steps;

——Any unusual features noted during the determination;

——Test date.
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