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

This standard replaces YS/T 665 - 2009 (refined aluminum ingot for remelting) in whole.

In addition to a number of editorial changes, the following technical deviations have been made with respect to the 665 - 2009:

Revised product scope of application（See 1 in the 2009 edition);

——The normative application files have been modified（See 2 in the 2009 edition);

——Five brands such as Al99.996, Al99.990, Al99.97, Al99.92 and Al99.90 have been added（See 3.1);

——Two brands of Al99.993A and Al99.99A have been reduced（See 3.1 in the 2009 edition);

——The chemical composition of five brands of Al99.995, Al99.993, Al99.99, Al99.98 and Al99.95 has been revised（See 3.2 of table 1 in the 2009 edition);

——The requirements for Cr, Ni, Zr and B elements in the chemical composition above Al99.99 are increased（See 3.2 of table 1);

——The chemical composition of all brands increases the requirement of V element.（See 3.2 of table 1);

——Revised chemical composition(See the notes in Table 1 of the 3.2 2009 edition);

——Revised the requirement of spindle shape（See 3.4, The 2009 edition of 3.3）；

——Revised the appearance quality requirement（See 3.3, The 2009 edition of 3.4）；

——Added additional requirements（See 3.5）；

——Revised chemical composition analysis method（See 4.1, The 2009 edition of 4.1）；

——Revised inspection and acceptance requirements（See 5.1, The 2009 edition of 5.1）；

——Revised sampling and sample preparation requirements（See 5.5.1.1, The 2009 edition of 5.4.1.1）；

——Revised arbitration sampling requirements（See 5.5.1.2, The 2009 edition of 5.4.1.2）；

——Revised the judgement of test results（See 5.6, The 2009 edition of 5.5）；

——Revised the requirements for marking, packaging, transportation, storage and quality certificates（See 6, The 2009 edition of 6）;

——Revised order（or contract）contents（See 7, The 2009 edition of 7）；

This standard was proposed and prepared by national nonferrous metals Standardization Technical Committee(SAC/TC 243).
This standard is issued by: Xinjiang joinworld Co.,Ltd.  

The main translators of this standard are: Ma Lin, Feng Wei, Li Yongqi, Ma Xiaohong,Song Yuping.

The previous editions of YS/T 275-2008 are as follows:
——YS/T 665—2009.

Refined aluminium ingot for remelting

1. Scope 

This standard specifies the requirements, test methods, inspection rules, packaging, marking, transportation, storage and quality certificates, orders (or contracts) for refining aluminium ingots. 

This standard is applicable to refining aluminium ingots (hereinafter referred to as refining aluminium ingots) produced by primary electrolysis method, three-layer electrolysis and segregation method. 

2. Normative references

 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 3199 Wrought aluminium and aluminium alloy products-Packing, marking, transporting and storing
GB/T 7999 Optical emission spectrometric analysis method of aluminum and aluminum alloys
GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values
GB/T 20975 Methods for chemical analysis of aluminium and aluminium alloys(all parts)

GB/T 25820 Steel strips for packing           

GB/T 33912 Wrought aluminum and aluminum alloy ingots made of high pure materials
QB/T 3811 Plastic packing belt
3. Requirement

3.1 Product classification

According to chemical composition, aluminium ingot divided into ten designation: Al99.996, Al99.995, Al99.993, Al99.990, Al99.99, Al99.98, Al99.97, Al99.95, Al99.92, Al99.90.

3.2 Chemical composition 

The chemical composition of refined aluminum ingots should meet the requirements of Table 1.Refined aluminum ingots should be controlled:w（Cd+Hg+Pb）≤0.0095%，w（As）≤0.0090%。If the purchaser has other impurities requests, shall be determined and indicated in the order (or contract) by the both parties. 

Table 1
	Designation
	Purity code
	Chemical composition
	Al content≥，%

	
	
	≤，μg/g
	

	
	
	Si
	Fe
	Cu
	Mn
	Mg
	Cr
	Ni
	Zn
	Ga
	V
	B
	Ti
	Zr
	Others each
	

	Al99.996
	4N6
	10
	5
	3
	7
	2
	3
	1
	5
	10
	3
	2
	3
	3
	10
	99.996b

	Al99.995
	4N5
	8
	10
	15
	3
	15
	2
	1
	3
	3
	3
	2
	3
	3
	10
	99.995b

	Al99.993
	4N3
	15
	10
	5
	10
	5
	3
	2
	10
	15
	5
	3
	5
	3
	10
	99.993b

	Al99.990
	4N0
	30
	30
	5
	15
	10
	4
	3
	10
	15
	5
	4
	5
	4
	10
	99.990b

	Al99.99
	4N
	30
	30
	50
	10
	20
	4
	3
	10
	15
	5
	4
	5
	4
	10
	99.99c

	Al99.98
	3N8
	70
	70
	50
	20
	20
	—
	—
	40
	30
	10
	—
	10
	—
	30
	99.98c

	Al99.97
	3N7
	80
	80
	50
	30
	20
	—
	—
	50
	40
	10
	—
	20
	—
	30
	99.97c

	Al99.95
	3N5
	200
	200
	50
	50
	50
	—
	—
	50
	100
	80
	—
	50
	—
	100
	99.95c

	Al99.92
	3N2
	400
	400
	50
	—
	—
	—
	—
	120
	120
	100
	—
	—
	—
	100
	99.92c

	Al99.90
	3N
	400
	600
	50
	—
	—
	—
	—
	150
	150
	100
	—
	—
	—
	100
	99.90c


3.3 Appearance quality

The surface of the fine aluminum ingot should be clean, without severe flash, allowing slight slag inclusions.

3.4 Ingot weight and ingot type

3.4.1 The weight of each batch or each refined aluminum ingot is determined by the supplier and the purchaser.

3.4.2 Ingots should be suitable for packaging, transportation and storage needs.

3.5 Other requirements

When the purchaser has special requirements for the quality of the product, the supplier and the purchaser shall decide through consultation and indicate them in the order or contract.

4. Test method

4.1 Chemical composition 

4.1.1 Conventional chemical analysis is performed only for elements with numerical values except the "Al" and "other individual" columns in Table 1.

4.1.2 Chemical composition analysis of refined aluminum ingot is accordance with the regulations of GB/T 20975 or GB/T 7999. The arbitration analysis method is in accordance with the provisions of GB/T 20975. The negotiation limits for elements exceeding GB/T 20975 are negotiated by both parties.

4.1.3 The analysis value is determined by the method of reduction comparison. The numerical reduction rules are accordance with the relevant provisions of GB / T 8170. The reductions are consistent with the limit digits in Table 1.

4.2 Appearance quality

Visual quality inspection is used for the appearance quality of refined aluminum ingot.

5. Inspection rules

5.1 Inspection and acceptance

5.1.1 The product shall be inspected by the supplier to ensure that the quality of the product meets the requirements of this standard and the order (or contract), and to fill it in the quality certificate.

5.1.2 The purchaser shall inspect the received products in according to the requirements of this standard. If the inspection result is not in conformity with this standard and the provisions of the order (or contract), it shall be submitted to the supplier in written form and settled through consultation between the supplier and the purchaser. Objections of chemical composition and other properties shall be raised within one month from the date of receipt of the product, and objections of other properties shall be raised within three months from the date of receipt of the product. If arbitration is required, the organization authorized by the supplier and the purchaser shall be entrusted to do so and sampled together by both parties.

5.2 Batches

The products should be submitted for acceptance in batches, and each batch should be made up of the same furnace.

5.3 Weight counting

The product should be weighed.

5.4 Inspection project

Each batch of refined aluminum ingots should be inspected for chemical composition and appearance quality.

5.5 Sampling and sample preparation

5.5.1 Chemical composition

5.5.1.1 Melt sampling and sample preparation

The melt sampling should be carried out in the ingot flow groove, the sampling mold should be pre-heated and impurities are not available. Sampling should be taken out in the beginning of the casting and the end of the casting. Samples can also be cut off from the refined ingots, each sample should be at least three specimens. The specimens should have no porosity, slag, loose and crack.

5.5.1.2 Sampling arbitral 

A piece of refined aluminium ingot is taken from any batch, in the position of upper, middle and bottom. If the upper, middle and bottom position is not clear, at least three pieces of samples should be prepared. Sampling by drilling method, drilling with a diameter of 12 mm to 20 mm drill bit (without lubricant, pure ethanol can be used as lubricant) along the sample’s two diagonal lines, drill 4 holes with100 mm distance from the ingot top angles; and drill one hole in the center of ingot. As shown in Figure 1.


Figure. 1 Schematic diagram of sampling for refined aluminium ingot (the unit is millimeter).

Before drilling, clean the sample surface, and the layer thickness should be not less than 2mm. The hole’s depth is not less than 2/3 of the sample thickness, and the thickness of the sample scrap is less than 1mm. The aluminium scrap drilled should be mixed evenly. After being treated with magnets, the aluminium scrap should be quartered divided, weighing no less than 100g, and used as samples for chemical analysis.

5.5.2 Appearance quality

The appearance quality should be checked by each ingot.

5.6 Judgement of inspection

5.6.1 If the chemical composition of any sample is not qualified, the batch shall be rejected.

5.6.2 When the appearance quality of any refined aluminum ingot is not qualified, it is judged this ingot is not qualified.

6 Marking, packaging, transportation, storage and certificate of quality

6.1 Marking

6.1.1 Product marking

Each batch of aluminum ingots should be cast or printed with the factory sign and melting number.

6.1.2 Package marking

Each bundle of aluminium ingots shall be stuck at least two labels (or certificate) with vibrant, waterproof and not easy to fall off. The follow content should be indicated in the label:

a）product name;

b) designation;

c) smelting number;

d) net weight;

e) number of blocks;

f) date of production;

g）the seal of the supplier's quality inspection department. (or the signature or seal of the quality inspector).

6.2 Packaging 

6.2.1 Refined aluminium ingot should be baled as "#" or other forms.

6.2.2 Aluminum ingots can be bundled with steel strips, high strength plastic wrapping strips or other materials, but it should be guaranteed the aluminum ingots stable.

6.2.3 Steel strips for bundling shall be rust-proof and in conformity with GB/T 25820. Plastic wrapping strips for bundling shall be in accordance with QB/T 3811 or be negotiated between suppliers and purchasers.

6.3 Transportation and storage

The transportation and storage sites of refined aluminum ingot should be clean, in accordance with the requirements of GB/T 3199 or negotiated between suppliers and purchasers.

6.4 Certificate of quality

Product quality certificate should be attached on each batch of products and state:

a) supplier name;

b) product name;

c) the designation name;

d) batch number;

e) net weight and pieces;

f) test result and the seal of the supplier's quality inspection department. .

g) the standard number;

h) packaging date (or ex-factory date).

7 Purchase order (or contract) content

The purchase order (or contract) that orders products listed in this standard should include the following items::

a) product name;

b) the designation name;

c) ingots type and ingots weight;

d) quality;

e) any other requirement not list in this standard should negotiated by supplier and purchaser (including chemical composition, ingot weight and ingot type, test method, marking, packaging, transportation and storage) .

f) this standard number.
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