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Foreword

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

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

This standard replaces YS/T 285-2007 《Prebaked Anode for Aluminium Electrolysis》 in whole. Comparing this standard and YS/T 275-2007, the main changes are as follows:

- the apparent density of TY-1 and TY-2 changed from 1.53g/cm3 and 1.50g/cm3 to 1.55 g/cm3 and 1.52 g/cm3 respectively.
- the real density of TY-2 changed from 2.00g/cm3 to 2.02 g/cm3 .

- the compressive strength of TY-1 changed from 32MPa to 35MPa, and the one of TY-2 changed from 30MPa to 32MPa.
- the CO2 reactivity of TY-1 changed from 80% to 83%, and the one of TY-2 changed from 70% to 73%.
- the specific electrical resistance of TY-1 changed from 55μΩ.m to 57μΩ.m, and the one of TY-2 changed from 60μΩ.m to 62μΩ.m.
- the coefficient of thermal expansion of TY-1 and TY-2 changed from 5.0×10-6/K and 5.5×10-6/K to 4.5×10-6/K and 5.0×10-6/K.
- increased the flexural strength as general analysis index.
This standard was prepared by the National Technical Committee for Standardization of Nonferrous Metals (SAC/TC 243).
The units responsible for drafting this standard: Henan Branch of Aluminum Corporation of China Limited, Shandong Chenyang New Carbon Material Co., Ltd., and Suotong Development Co., Ltd.
The units participating in drafting this standard: Qingtong Gorge Aluminum Co., Ltd. of China Power Investment Ningxia Energy Aluminum Industry, Guangxi Qiangqiang Carbon Co., Ltd., Jiangsu Suling Aluminum Anode Co., Ltd. and Shandong South Mountain Aluminum Co., Ltd.
The main draftsman of this standard: Li Dekun, Wu Hongying, Yu Yiru, Bao Chongai, Luan Hai, Gao Shoulei, Fu Jiapo, Niu Qingren, Zhang Zhiyu, Zhou Qidong, Ma Zhengqing, Hao Yongqin, Luo Mei, Luo Gaoqiang, Li Bing, Zhang Lihe, Mu Xinglu.
The previous versions of the standards replaced by this standard are:

—YS/T 285-1994；

—YS/T 285-1998；

—YS/T 285-2007。
Prebaked Anode for Aluminium Electrolysis

1. Scope
This standard specifies the requirements, test methods, inspection rules, packaging, transport, storage and purchase order (or contract) of prebaked anode for aluminium electrolysis.

This standard is applicable to prebaked anode for aluminium electrolysis (hereinafter referred to as prebaked anode).

2. Normative citation document

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies
GB/T 8170  Rules of rounding off for numerical values & expression and judgement of limiting values

GB/T 26297.3 Sampling of carbonaceous materials used for aluminium production—Part 3: Prebaked blocks

YS/T 63.2 Carbonaceous materials used in the production of aluminium—Part 2: Cathode blocks and prebaked anodes—Determination of electrical resistivity at ambient temperature

YS/T 63.3 Carbonaceous materials used in the production of aluminium—Part 3: Determination of the thermal conductivity using a comparative method 

YS/T 63.4 Carbonaceous materials used in the production of aluminium—Part 4: Determination of the thermal expansion coefficient

YS/T 63.7 Carbonaceous materials used in the production of aluminium—Part 7: Determination of apparent density using a dimensions method

YS/T 63.9 Carbonaceous materials used in the production of aluminium—Part 9: Determination of truth density by helium pyknometry method

YS/T 63.10 Carbonaceous materials used in the production of aluminium—Part 10: Determination of the air permeability

YS/T 63.11 Carbonaceous materials used in the production of aluminium—Part 11: Sidewall blocks and prebaked anodes—Determination of the reactivity to air—Loss in mass method

YS/T 63.12 Carbonaceous materials used in the production of aluminium—Part 12: Prebaked anodes-Determination of the reactivity to carbon dioxide—Loss in mass method

YS/T 63.14 Carbonaceous materials used in the production of aluminium—Part 14: Determination of bending/shear strength by a three-point method

YS/T 63.15 Carbonaceous materials used in the production of aluminium—Part 15: Determination of compressive strength

YS/T 63.16 Carbonaceous materials used in the production of aluminium—Part 16: Analysis using an X-ray fluorescence method

YS/T 63.19 Carbonaceous materials used in the production of aluminium—Part 19

Determination of ash content

YS/T 587.9 Calcined coked for prebaked blocks—Part 9: Determination of real density

3. Requirement 

3.1 Product classification

Prebaked anode is labeled as “TY”. According to physical and chemical properties, prebaked anode is divided into two grades: TY-1, TY-2.

3.2 Physical and chemical properties

3.2.1 The properties of prebaked anode, such as apparent density, real density , compressive strength, CO2 reactivity, flexural strength, specific electrical resistance, coefficient of thermal expansion, ash content and so on, shall comply with the regulations of table 1.

Table 1

	Grades
	apparent density

g/cm3
	real density

g/cm3
	compressive strength

MPa
	CO2 reactivity*

%
	flexural strength

MPa
	specific electrical resistance

μΩ.m
	coefficient of thermal expansion 
10-6/K
	ash content

%

	
	Not less than
	Not more than

	TY-1
	1.55
	2.04
	35.0
	83.0
	8
	57
	4.5
	0.5

	TY-2
	1.52
	2.02
	32.0
	73.0
	
	62
	5.0
	0.8

	* Checked by the residual carbon rate in YS/T 63.12, that is CO2 reactivity residue.


3.2.2 If demanders have any requirements for performance other than those specified in table 1, such as thermal conductivity, air permeability, air reactivity, trace elements contents (S, V, Ni, Si, Fe, Na, Ca) and so on, the supplier and the demander discuss together and give clear indication in the purchase order (or contract). 

3.2.3 The rounding off for values of the prebaked anode performance and the representation and judgement of limit values should be done in accordance with the stipulations in GB/T 8170.

3.2.4 For the prebaked anode made by anode butts, the supplier and the demander may discuss the index requirements and give clear indication in the purchase order (or contract).

3.3 The specification and dimension tolerance of prebaked anode
3.3.1 The specification of prebaked anode should be decided by the supplier and the demander.

3.3.2 The dimension tolerance should be in accordance with the specifications in table 2.

Table 2

	Item
	The dimension tolerance

	Length
	±1.0%

	Width
	±1.5%

	Height
	±3.0%

	Nonstraightness
	≤1% of length


3.4 Appearance quality

3.4.1 Packing material spliced on the surface of prebaked anode shall be cleared.

3.4.2 The oxidation surface area of prebaked anode surface shall not be more than 20% of the surface area, and the depth shall not be more than 20mm.

3.4.3 The broken corners and edges of prebaked anode are showed in figure 1, and the sizes of the broken corners and edges shall be accordance with the stipulations as follows:

a) The approximate circumference (a+b+c) of broken corners section should not be more than 450mm; the number of broken corners with approximate circumference between 100mm~450mm should not be more than two, and the number of broken corners with approximate circumference less than 100mm will be not calculated.

b) The length of broken edges should not be more than 400mm, and the depth should not be more than 60mm; the number of falling edge with length between 100mm~400mm and depth not more than 60mm should not be more than two; the number of broken edges with length not more than 100mm and depth not more than 60mm will be not calculated.
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Figure 1 The  sketch map for the broken corners and edges of prebaked anode

3.4.4 For the prebaked anode, the crack length in anode holes and the one in hole edge connecting anode holes should not be more than 100mm, and the largest width should not be more than 1mm; there should not be any open crack between holes.

3.4.5 For each prebaked anode, the number of broken anode holes should not be more than two. Each broken edge in anode holes should not be more than 1/2 of its surface; the number of broken edge  less than 1/3 of its surface will be not calculated; the number of broken edge for each anode hole should not be more than two.

3.4.6 For prebaked anode, the rise or fall at the bottom of anode holes should not be more than 15mm.

3.4.7 For the bedding surface of prebaked anode, the crack linear length should not be more than 300mm, the largest width should not be more than 1mm, and the number should not be more than three. For end surface, the crack linear length should not be more than 200mm, the largest width should not be more than 1mm, and the number should not be more than two. For the anode surface, if the crack linear length is less than 100mm, and the largest width is less than 1mm, the number will not be calculated.

3.4.8 For the prebaked anode surface, the circumference of surface bloated or missing should not be more than 300mm, the height or depth should not be more than 20mm, and the number should not be more than two.

3.5 Others

When using a prebake anode as a sample, and taking samples from it, if the batch of products is judged to be qualified, this prebaked anode should be used as a finished product.

4 Test method

4.1 Test method for physical and chemical properties of prebaked anode

4.1.1 The inspection of apparent density is carried out in accordance with the regulations of YS/T 63.7.

4.1.2 The inspection of real density is carried out in accordance with the regulations of YS/T 63.9 or YS/T587.9. During the arbitration analysis, the inspection is carried out in accordance with the regulations of YS/T 63.9.

4.1.3 The inspection of compressive strength is carried out in accordance with the regulation of YS/T63.15.

4.1.4 The inspection of CO2 reactivity is carried out in accordance with the regulation of YS/T63.12.

4.1.5 The inspection of flexural strength is carried out in accordance with the regulation of YS/T63.14.

4.1.6 The inspection of special electrical resistance is carried out in accordance with the regulation of YS/T63.2.

4.1.7 The inspection of coefficient of thermal expansion is carried out in accordance with the regulation of YS/T63.4.

4.1.8 The inspection of ash content is carried out in accordance with the regulation of YS/T63.19.

4.1.9 The inspection of thermal conductivity is carried out in accordance with the regulation of YS/T63.3.

4.1.10 The inspection of air permeability is carried out in accordance with the regulation of YS/T63.10.

4.1.11 The inspection of air reactivity is carried out in accordance with the regulation of YS/T63.11.

4.1.12 The inspection of trace elements contents  is carried out in accordance with the regulation of YS/T63.16.

4.2 The measurement methods of dimensions and allowable deviations

The dimensions and allowable deviations of prebaked anode are measured by the measuring tools with corresponding precision.

4.3 The inspection methods of appearance quality

The dimension of surface deficiency of prebaked anode is measured by the measuring tools with corresponding precision, and the other appearance quality shall be measured by naked eyes.

5 Inspection rules
5.1 Inspection and acceptance

5.1.1 The prebaked anode shall be inspected by the supplier ' s technical supervision department. To ensure that the quality of the product complies with the provisions of this standard (or order contract). And the quality certificate should be filled in.

5.1.2 The demander shall inspect the products received in accordance with the 

provisions of this standard (or the purchase contract). If the inspection result is inconsistent with the provisions of this standard (or order contract), it should be submitted to the supplier within 1 month from the date of receipting the product, and shall be settled by consultation between the supplier and the demander.

5.2 Grouping batch

Prebaked anodes shall be submitted for inspection in batches, and each lot shall consist of prebaked anodes with the same grade. Not more than 100 blocks per batch or as contracted.

5.3 Inspection item

Each batch of products shall be inspected for apparent density, real density, compressive strength, CO2 reactivity, flexural strength, special electrical resistance, coefficient of thermal expansion, ash content, dimensions and allowable deviations, and the appearance quality. Other performance ( thermal conductivity , air permeability, air reactivity, trace elements contents and so on) indicators agreed in the contract between the supplier and the demander should also be tested at the same time.

5.4 Sampling
Sampling prebaked anodes is carried out in accordance with table 3.

Table 3

	Inspection item
	Sampling regulation
	Required chapter number
	Inspected chapter number

	Physical and chemical properties
	Sampling method according to regulations of GB/T 26297.3
	3.2
	4.1

	Dimension and allowable deviation
	Inspected one by one
	3.3
	4.2

	Appearance quality
	Inspected one by one
	3.4
	4.3


5.5 Determination of inspection results

5.5.1 If any results of the physical and chemical properties analysis are not up to standard, double the number of samples shall be used for repeated tests of unqualified items. If one of the samples in the repeated test is still unqualified, the product is judged to be unqualified.

5.5.2 If the dimension deviation and appearance quality are unqualified, the product is judged as unqualified.

6 Logo, package, transportation, storage and certificate of quality

6.1 Package

The prebaked anode could not only be simply packaged by plastic sheeting, but also be packaged according to the decisions between supplier and demander.

6.2 Transportation and storage

During the transportation and storage, the prebaked anode shall be kept clean and dry, and be avoided from dampness or breakage. 

6.3 Certificate of quality

Each batch of products shall be accompanied by a certificate of quality, indicating on it:

a) Supplier name;
b) Product name, standard and grade;

c) Batch number;

d) Net weight and block number;

e)Performance analysis results and technical supervision department stamp;

f) This standard number;

g) Out - of - factory date.

7 Purchase order (or contract) contents

The following shall be included in the purchase order (or contract) for the materials listed in this standard:

a)Product name;

b)Standard and grade;

c)Amount;

d) This standard number;

e) Other requirements of this standard that need to be specified in the contract.
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