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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 in the GB/T 1.1-2009(Name of the standard).

This standard replaces the GB/T 22641-2008 Wrought aluminium alloy sheets and plates for  ships in whole.In addition to a number of editorial changes, the following technical deviations have been made with respect to the GB/T 22641-2008。

----Deleted designations 2A12,2024,3A21, 3003, 5005, 5A02, 5A03（see Subclause 3.1.1.2 of 2008 edition）;

Added designations 5A30, 5059, 7A05,and its tensile property at room temperature and bending property.（see Subclause 3.1.1, 3.6, 3.7）;
Modified the dimension of products（see Subclause 3.1.1.2, 3.4 and Subclause 3.1.1.2, 3.5 of 2008 edition）;
Added the requirement of quality assurance（see Subclause 3.2 and Annex A）;
Deleted designations 2A12, 2024, 3A21, 3003, 5005, 5A02, 5A03,and its tensile property at room temperature and bending property （see Subclause 3.5 of 2008 edition）；

Modified the cladding classification and requirements（see Subclause 3.4，and Subclause3.3 of 2008 edition）；

Deleted the related context on the pressure vessel（see Subclause 3.4.1.1,Subclause 3.4.1.2, Annex A of 2008 edition）；

Modified the thickness tolerance (see Subclause 3.5.1，and Subclause 3.4.1 of 2008 edition）； 

Modified the requirement of tensile property at room temperature for designations 5A01, 5A05, 5A06, 5059, 5383in the O temper（see Subclause 3.6，and Subclause 3.5 of 2008 edition）；

Modified the requirement of exfoliation-corrosion resistance of 5XXX series alloys in the H116 or H321 temper（see Subclause 3.8，and Subclause 3.7 of 2008 edition）；

Modified the requirement of intergranular corrosion resistance of 5XXX series alloys in the H116 or H321 temper（see Subclause 3.9，and Subclause 3.8 of 2008 edition）；

Modified the requirement of ultrasonic inspection（see Subclause 3.12，and Subclause 3.11 of 2008 edition）；

Modified inspection items and process assured items（see Subclause 5.5.1，and Subclause 5.3 of 2008 edition）；

Modified the contents of order(or contract)（see Clause 7,and Clause 7 of 2008 edition）.

This standard was proposed by the China Non-ferrous Metals Industry Association.
This standard was prepared by SAC/TC 243 State Administration of China for Standardization of Nonferrous Metals.
The previous edition of this standard is as follows:

GB/T 22641-2008

Wrought  aluminium  alloy  sheets  and  plates  for  ships

1. Scope
This standard specifies the requirements, test methods, conformity with standards, marking, packaging, transportation, storage, quality certificate and the order (or contract) information of wrought aluminium alloy sheets and plates for ships.

This standard is applicable to wrought aluminium alloy sheets and plates for ships
（hereinafter referred to as Sheets and Plates）.
2. Normative references

The following referenced documents are indispensable for the application of this document. For dated references only the e dition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
GB/T 232  Metallic material —— Bending  test methods
GB/T 3190  Wrought aluminium and aluminium alloys – Chemical composition
GB/T 3199  Aluminium and aluminium alloy products – Packing, marking, transporting and storing

GB/T 3246.1  Inspection method for structure of wrought aluminium and aluminium alloy  products---Part 1: Inspection method for microstructure

GB/T 3246.2  Inspection method for structure of wrought aluminium and aluminium alloy products---Part 1: Inspection method for macrostructure
GB/T 3880.1  Wrought aluminium and aluminium alloy plates，sheets and strips  for general engineering━part 1: Technical conditions of delivery
GB/T 3880.3-2012 Wrought aluminium and aluminium alloy plates，sheets and strips  for general engineering━part 3: Dimension Tolerances
GB/T 6519  Ultrasonic inspection of wrought aluminium and magnesium alloy products

GB/T 7999  Optical emission spectrometric analysis method of aluminium and aluminium alloys
GB/T 16865  Test pieces and method for tensile test for wrought aluminium and magnesium alloys products
GB/T 17432  Methods for sampling for analyzing the chemical composition of wrought aluminum and aluminum alloys

GB/T 20975  (All parts) Chemical analysis method of aluminium and aluminium alloys 

GB/T 22639  Test method of exfoliation corrosion for wrought aluminium and aluminium alloys

GB/T 26491  Determination of intergranular corrosion of 5xxx series aluminum alloys by mass loss

YS/T 590 wrought aluminium and aluminium alloys rectangle ingots
YS/T 600  Analysis method of hydrogen in liquid aluminum and aluminum alloys, the method of the closed gas loop circulation

3. Requirements

3.1 Product Classification

3.1.1 Designation, supplied temper and dimension

The designation, supplied temper and thickness of sheets and plates shall be as specified in Table 1 ,and corresponding width and length for different thicknesses shall be as specified in Table 2.

Table 1 Designation, supplied temper and thicknesses
	Designation
	Supplied temper
	Thicknesses
mm

	5A01
	O、H32
	3.00～50.00

	
	H112
	6.00～50.00

	5A05

5A06
	O
	3.00～6.00

	
	H112
	6.00～50.00

	5A30
	H112
	6.00～50.00

	5052
	O、H111
	3.00～50.00

	
	H22、H32
	3.00～6.00

	
	H112
	6.00～50.00

	5454
	O、H111
	3.00～50.00

	
	H112
	6.00～50.00

	
	H22、H32
	3.00～6.00

	5754
	O、H111
	3.00～50.00

	
	H112
	6.00～50.00

	
	H22、H32
	3.00～6.00

	5456
	O、H111
	3.00～50.00

	
	H112
	6.00～50.00

	
	H116、H321 
	3.00～50.00

	5059
	O、H111
	3.00～50.00

	
	H116、H321 
	3.00～50.00

	5083
	O、H111
	3.00～50.00

	
	H22、H32
	3.00～6.00

	
	H116、H321
	3.00～50.00

	
	H112
	6.00～50.00

	5383
	O
	3.00～50.00

	
	H116、H321 
	3.00～50.00

	5086
	O、H111
	3.00～50.00

	
	H22、H32
	3.00～6.00

	
	H112
	6.00～50.00

	
	H116、H321 
	3.00～50.00

	6061
	O
	3.00～50.00

	
	T4、T451
	3.00～50.00

	
	T6、T651
	3.00～50.00

	7A19
	O、T76
	3.00～50.00

	7A05
	T6
	3.00～50.00


 Table 2  Corresponding width and length  for different thicknesses                    Unit:mm
	Thickness
	Width
	Length

	3.00～20.00
	1000～2400
	1000～11000

	＞20.00～50.00
	1000～3500
	1000～20000


3.1.2 Marking of products and examples:

The marking of products shall be expressed in the order of product name, the standard number, designation , temper and dimension.An example of marking is listed as follows: 
Aluminium sheets and plates, which are made of designation 5083, temper H116 with a thickness of 20.00mm,a width of 1500mm and a length of 3000mm , shall be marked as: 

Aluminum sheets and plates GB/T22641-5083H116-20X1500X3000

3.2 Quality Assurance

The requirement of quality assurance，see Annex A. When the purchaser has requirement, the supplier shall provide the relative certificate according to Annex A.
3.3 Chemical composition

The chemical composition shall be in conformity with the requirements specified in GB/T 3190.

3.4 Cladding

7A05 and 7A19 sheets/plates with thicknesses of 3.00mm～10.00mm shall be cladded with 7A01 sheet on both sides, and the alclad thickness on each side shall not be less than 2% of the thickness of the sheet or plate. Special requirements shall be agreed between purchaser and supplier,and specified in the order(or contract).

3.5 Tolerances on dimensions

3.5.1 Thickness:

Tolerances on thickness shall be as specified in the Table 3.

 Table 3 Tolerances on thickness                          Unit:mm
	Thickness
	Allowable tolerance on thickness for the following width a

	
	≤1500
	＞1500～2000
	＞2000

	3.00～4.00
	+0.10
-0.10
	+0.17
-0.15
	+0.23
-0.15

	＞4.00～8.00
	+0.20
-0.20
	+0.23
-0.20
	+0.28
-0.25

	＞8.00～12.00
	+0.38
-0.25
	+0.51
-0.25
	+0.58
-0.25

	＞12.00～20.00
	+0.50
-0.35
	+0.60
-0.40
	+0.65
-0.50

	＞20.00～50.00
	+0.65
-0.45
	+0.75
-0.50
	+0.90
-0.65

	a 要求偏差全为正或全为负时，其偏差值为表中正, 负偏差值的绝对值之和（即公差带等同）。

a When a dimension tolerance is required to be positive or negative only ,the tolerance value shall be the sum of the positive tolerance value and the absolute value of the negative tolerance in the table, which means the tolerance zone shall be the same as that specified in the table.


3.5.2 Other dimensions

Tolerance on other dimensions shall be accordance with precision grade in GB/T 3880.3-2012, otherwise ordinary grade shall apply (when there is no precision grade in GB/T 3880.3-2012).

3.6 Tensile properties at room temperature
The transverse tensile test results at room temperature shall be in conformity with Table 4.
Table 4 Tensile properties at room temperature 

	Designation
	Supplied temper
	Sample temper 


	Thicknessa
mm
	Tensile strengthRm
MPa
	0.2% Proof stress Rp0.2
MPa
	Elongation after fracture
%

	
	
	
	
	
	
	A50mm
	A

	5A01
	O
	O
	3.00～50.00
	325～385
	≥165
	≥16

	
	H32
	H32
	3.00～50.00
	≥365
	≥245
	≥8

	
	H112
	H112
	6.00～50.00
	≥325
	≥165
	≥10

	5A05
	O
	O
	3.00～6.00
	275～350
	≥145
	≥16
	—

	
	H112
	H112
	6.00～10.00
	≥275
	≥125
	≥16
	—

	
	
	
	＞10.00～25.00
	≥265
	≥115
	≥14
	≥14

	
	
	
	＞25.00～50.00
	≥255
	≥105
	—
	≥13

	5A06
	0
	0
	3.00～6.00
	315～375
	≥155
	≥16
	—

	
	H112
	H112
	6.00～10.00 
	≥315
	≥155
	≥16
	—

	
	
	
	＞10.00～25.00
	≥305
	≥145
	≥12
	≥12

	
	
	
	＞25.00～50.00
	≥295
	≥135
	—
	≥6

	5A30
	H112
	H112
	6.00～50.00
	≥310
	≥175
	≥13
	≥13

	5052
	0
	0
	3.00～6.00
	175～215
	≥65
	≥18
	—

	
	
	
	＞6.00～50.00
	170～215
	≥65
	≥19
	≥18

	
	H111
	H111
	3.00～6.00
	175～215
	≥65
	≥18
	—

	
	
	
	＞6.00～50.00
	170～215
	≥65
	≥19
	≥18

	
	H22、H32
	H22、H32
	3.00～6.00
	210～260
	≥130
	≥10
	—

	
	H112
	H112
	6.00～12.50
	≥190
	≥80
	≥7
	—

	
	
	
	＞12.50～50.00
	≥170
	≥70
	—
	≥10

	5454
	O
	O
	3.00～6.00
	215～285
	≥85
	≥17
	—

	
	
	
	＞6.00～12.50
	215～285
	≥85
	≥18
	—

	
	
	
	＞12.50～50.00
	215～285
	≥85
	—
	≥16

	
	H111
	H111
	3.00～6.00
	215～285
	≥85
	≥17
	—

	
	
	
	＞6.00～12.50
	215～285
	≥85
	≥18
	—

	
	
	
	＞12.50～50.00
	215～285
	≥85
	—
	≥16

	
	H22、H32
	H22、H32
	3.00～6.00
	250～305
	≥180
	≥8
	—

	
	H112
	H112
	6.00～50.00
	≥220
	≥125
	≥8
	≥9

	5754
	O
	O
	3.00～50.00
	190～240
	≥80
	≥18
	≥17

	
	H111
	H111
	3.00～50.00
	190～240
	≥80
	≥18
	≥17

	
	H22、H32
	H22、H32
	3.00～6.00
	220～270
	≥130
	≥11
	—

	
	H112
	H112
	6.00～12.50
	≥190
	≥100
	≥12
	—

	
	
	
	＞12.50～25.00
	≥190
	≥90
	—
	≥10

	
	
	
	＞25.00～50.00
	≥190
	≥80
	—
	≥12

	5456
	O
	O
	3.00～6.30
	290～365
	130～205
	≥16
	—

	
	
	
	＞6.30～50.00
	285～360
	125～205
	≥16
	≥14

	
	H111
	H111
	3.00～6.30
	290～365
	130～205
	≥16
	—

	
	
	
	＞6.30～50.00
	285～360
	125～205
	≥16
	≥14

	
	H112
	H112
	6.00～50.00
	≥290
	≥130
	≥12
	≥10

	
	H116
	H116
	3.00～30.00
	≥315
	≥230
	≥10
	≥10

	
	
	
	＞30.00～40.00
	≥305
	≥215
	—
	≥10

	
	
	
	＞40.00～50.00
	≥285
	≥200
	—
	≥10

	
	H321
	H321
	3.00～12.50
	315～405
	230～315
	≥12
	—

	
	
	
	＞12.50～40.00
	305～385
	215～305
	—
	≥10

	
	
	
	＞40.00～50.00
	285～370
	200～295
	—
	≥10

	5059
	O
	O
	3.00～50.00
	330～380
	≥160
	≥24
	≥24

	
	H111
	H111
	3.00～50.00
	330～380
	≥160
	≥24
	≥24

	
	H116
	H116
	3.00～20.00
	≥370
	≥270
	≥10
	≥10

	
	
	
	＞20.00～50.00
	≥360
	≥260
	—
	≥10

	
	H321
	H321
	3.00～20.00
	≥370
	≥270
	≥10
	≥10

	
	
	
	＞20.00～50.00
	≥360
	≥260
	—
	≥10

	5083
	O
	O
	3.00～50.00
	275～350
	≥125
	≥16
	≥14

	
	H111
	H111
	3.00～50.00
	275～350
	≥125
	≥16
	≥14

	
	H22、H32
	H22、H32
	3.00～6.00
	305～380
	≥215
	≥8
	—

	
	H116
	H116
	3.00～50.00
	≥305
	≥215
	≥10
	≥10

	
	H321
	H321
	3.00～50.00
	305～385
	≥215
	≥12
	≥10

	
	H112
	H112
	6.00～50.00
	≥275
	≥125
	≥12
	≥10

	5383
	O
	O
	3.00～50.00
	290～350
	≥145
	≥17
	≥17

	
	H116
	H116
	3.00～50.00
	≥330
	≥230
	≥10
	≥10

	
	H321
	 H321
	3.00～50.00
	≥330
	≥230
	≥10
	≥10

	5086
	O
	O
	3.00～50.00
	240～305
	≥95
	≥16
	≥14

	
	H111
	H111
	3.00～50.00
	240～305
	≥95
	≥16
	≥14

	
	H22、H32
	H22、H32
	3.00～6.00
	275～335
	≥185
	≥8
	—

	
	H116
	H116
	3.00～6.00
	≥275
	≥195
	≥8
	—

	
	
	
	＞6.00～50.00
	≥275
	≥195
	≥10
	≥10

	5086
	H321
	H321
	3.00～6.00
	275～355
	≥195
	≥8
	-

	
	
	
	＞6.00～50.00
	275～355
	≥195
	≥9
	≥9

	
	H112
	H112
	6.00～12.50
	≥250
	≥105
	≥8
	—

	
	
	
	＞12.50～50.00
	≥240
	≥105
	—
	≥12

	6061
	0
	0
	3.00～50.00
	≤150
	≤85
	≥19
	≥16

	
	T4、T451
	T4、T451
	3.00～50.00
	≥205
	≥110
	≥16
	≥17

	
	T6、T651
	T6、T651
	3.00～50.00
	≥290
	≥240
	≥7
	≥9

	7A05
	T6
	T6
	3.00～6.00
	≥400
	≥350
	≥10
	—

	
	
	
	＞6.00～12.50
	≥420
	≥360
	≥10
	—

	
	
	
	＞12.50～50.00
	≥400
	≥350
	—
	≥10

	7A19
	O b
	O
	3.00～50.00
	≤260
	—
	≥11
	≥11

	
	
	T76
	3.00～50.00
	≥360
	≥280
	≥8
	≥8

	
	T76
	T76
	3.00～50.00
	≥370
	≥290
	≥8
	≥8

	a For the thicknesses in excess of those listed in the table, the measured results of mechanical properties shall be attached.The sheets and plates needed relevant Classification Society Certificate shall be agreed between purchaser and supplier, and specified in the order (or contract).

b For sheets and plates ordered in O temper, when the mechanical properties of quench state are required to be tested, it shall be specified in the order (or contract), otherwise the said properties shall not be tested.


3.7 Bending properties
For 5xxx series sheets and plates in the H116 or H321 temper, a 180°bending test shall be conducted and the bending radius shall be 3 times of the thickness of the sheets / plates. After the test, there shall be no visible cracks and lamination defects on the outside of the bending part.
3.8 Stress-corrosion resistance

3.8.1 Exfoliation-corrosion resistance:

3.8.1.1 For 5xxx series sheets and plates in the H116 or H321 temper, the test results of rolling surface shall not be lower than PB level after exfoliation corrosion test.
3.8.1.2 For 7A19 sheets and plates in the T76 temper, the test results of rolling surface shall not be lower than EB level after exfoliation corrosion test.
3.8.2 Intergranular corrosion resistance

For 5xxx series sheets and plates in the H116 and H321 temper,the test results of intergranular corrosion shall be acceptable.
3.9 Macrostructure
For plates not less than 6.50mm in thickness, the lamination in macrostructure is not allowed.

3.10  Microstructure

Over heat in microstructure of quenched sheets and plates is not allowed.
3.11  Ultrasonic inspection 
For plates not less than 6.00mm in thickness, the requirement of ultrasonic inspection, if any, shall be agreed between purchaser and supplier, and specified the ultrasonic inspection and discontinuity class in the order (or the contract).
3.12 Appearance

3.12.1 The surfaces of the sheets and plates shall be flat, smooth, and well processed, and its edge shall be flush and free from burrs.
3.12.2 The surfaces of the sheets and plates shall be free from cracks, folds, nitrate stain, lamination,corrosion, oxide inclusions, peeling, bubbles, serious metallic and nonmetallic roll-in dirt or mechanical damage that affect subsequent processing or proper use.
3.12.3 The surfaces of the sheets and plates shall be allowed to have defects such as slight pit, damage, rub mark, sticky trace and marks that do not affect proper use of the purchaser, but the defect depth shall not exceed half of the allowable negative deviation value of the thickness of the sheets and plates, and shall not cause the thickness deviation to exceed the allowable range.
3.12.4 With the consent of the user or the user's representative, it is allowable to repair the surface defects of the sheets and plates through machining or grinding. The repaired depth shall not exceed the allowable negative deviation of thickness and shall not have any adverse effect on the material.Unless otherwise agreed, all reparation shall be made in the presence of the user or the user's representative.Welding reparation is not permitted.
3.12.5 Other appearance quality requirements shall comply with GB/T 3880.1.
4.Test Methods

4.1 Chemical composition

4.1.1 Analysis of chemical composition shall be carried out in accordance with GB/T 7999 or GB/T 20975.Referee analysis shall be carried out in accordance with GB/T 20975.
4.1.2 The rounding comparison method is used for judgement of analyzed values. The rules of rounding off for numerical values shall be in accordance with GB/T 8170.The rounded off decimal places shall be the same number of limiting places as specified in GB/T 3190
4.2 Hydrogen Content
Hydrogen content shall be carried out in accordance with YS/T 600.

4.3 Cladding

Cladding shall be carried out in accordance with GB/T 3246.1.
4.4 Tolerance on dimensions

Tolerance on dimensions shall be carried out in accordance with GB/T 3880.1.
4.5 Tensile property at room temperature

Tensile property at room temperature shall be carried out in accordance with GB/T 16865.
4.6 Bending property

Bending property shall be carried out in accordance with GB/T 232.
4.7 Exfoliation-corrosion resistance

Exfoliation-corrosion resistance shall be carried out in accordance with GB/T 22639.
4.8 Intergranular corrosion resistance

Intergranular corrosion resistance shall be carried out in accordance with GB/T 26491, and the test results shall be judged as shown in Table 5.
Table 5 Determination of Test Results of Intergranular Corrosion Resistance 

	Designation
	As-supplied temper
	Test results
	Result determination

	
	
	Quality loss index
mg/cm2
	Metallographic examination
	

	5059, 5083, 5086, 5383, 5456
	H116, H321
	≤15
	Not check
	Acceptable

	
	
	＞15～25
	Attacked(etched) or pitting but no evidence of intergranular corrosion 
	Acceptable

	
	
	
	Intergranular corrosion 
	Unacceptable

	
	
	＞25
	Not check
	Unacceptable


4.9 Macrostructure
Macrostructure shall be carried out in accordance with GB/T 3246.2.

4.10 Microstructure
Microstructure shall be carried out in accordance with GB/T 3246.1.
4.11 Ultrasonic Inspection

Ultrasonic inspection shall be carried out in accordance with GB/T 6519.
4.12 Appearance quality

Appearance quality shall be carried out in accordance with GB/T 3880.1.
5. Conformity with standards

5.1 Inspection and acceptance
5.1.1The products shall be inspected by Technology Supervision Department of the Supplier to ensure the products are in conformity with this standard and with the stipulations of the order (or contract).A quality certificate shall be filled out accordingly.
5.1.2 Inspection of the products received shall be carried out by the purchaser.In case of non-conformity with the requirements of this standard or with the stipulations of the contract(or order), the purchaser shall make complaints in writing to the supplier for a solution which shall be discussed and agreed between the two parties.Complaints of non-conformity shall be made within three months after the date of receiving the products. In case of arbitration, sampling shall be carried out by both parties.
5.2 Lots

Inspection and acceptance shall be carried out in lots.Each lot shall consist of sheets and plates from the same designation,  melt No,  temper,  dimensions, dimension grade and the weight of each lot shall be negotiated between purchaser and supplier.

5.3 Weight Calculation

Sheets and plates shall be delivered by net weight (unless otherwise agreed between purchaser and supplier).
5.4 Classification of Inspections
Product inspection is divided into factory inspection and periodical inspection.
5.5 Inspection items and process assured items
5.5.1 Factory inspection items and periodical inspection items  and  process assured items   shall be as specified in conformity with Table 6.
Table 6 Inspection items and process assured items

	Inspection items
	Factory inspection
	Periodical inspection
	Process Assurance

	Chemical Composition
	√
	—
	—

	Hydrogen Content
	—
	√
	√

	Cladding
	—
	√
	√

	Tolerances on Dimensions 
	√
	—
	—

	Tensile Properties at Room Temperature
	√
	—
	—

	Bending Properties
	—
	√
	√

	Exfoliation-Corrosion Resistance
	—a
	—
	—

	Intergranular Corrosion Resistance
	—b
	—
	—

	Macrostructure
	—c
	—
	—

	Mirostructure
	—d
	—
	—

	Ultrasonic Inspection
	—e
	—

	Appearance 
	√
	—
	—

	Note: "√" in the table means  the inspection item or process assured item. 
"-" means a non-inspection item, or a non-process assured item.

	a This item is listed as an inspection item for 5xxx series in H116 or H321,and 7A19 in T76.
b This item is listed as an inspection item for 5xxx series in H116 or H321.
c  This item is listed as an inspection item for sheets and plates with thickness not less than 6.50mm.
d  This item is listed as an inspection item for quenched sheets and plates

e This item is listed as an inspection item if stated in the order (or contract).


5.5.2 The supplier shall check the periodical inspection items at least once a year.
5.6 Sampling

5.6.1 Sampling for the sheets and plates shall be as specified in Table 7.
Table 7 Sampling  Requirements

	Inspection items
	Sampling rules
	Clause of the requirement 
	Clause of the test method

	Chemical composition
	Sampling shall be carried out according to GB/T 17432. Cladding shall be removed for claded sheets and plates 
	3.3
	4.1

	Hydrogen Content
	It shall be in conformity with the requirements specified in YS/T 600. Inline hydrogen is measured in the launder between the outlet of the degassing device and the filtering system在除气装置出口与浇注系统?之间的流槽内在线测氢。(在除气装置和过滤装置之间的引流槽测氢)

	Annex A
	4.2

	Cladding
	At least three pieces shall be taken from each lot.
	3.4
	4.3

	Tolerances on Dimensions 
	At least three pieces shall be taken from each lot.
	3.5
	4.4

	Mechanical Properties
	Transverse samples shall be prepared.Longitudinal samples are prepared if transverse machining size is insufficient. The sampling position is at  longitudinal end of the product, 1/3 of its width. Tensile test samples shall be in conformity with the requirements specified in GB/T 16865. Proportional coefficient is 5.65 for proportional samples.One sample is taken from each 2000kg in each lot of the product. One sample is taken from each sheet or plate if its weight is more than 2000kg.
	3.6
	4.5

	Bending Properties
	Three pieces of the sheet or plate shall be taken from each lot,and two transverse samples are taken from each piece.
	3.7
	4.6

	Exfoliation-Corrosion Resistance
	One sheet or plate shall be taken from each lot (or heat treatment furnace).One sample shall be taken respectively from intermediate width of two longitudinal ends.The vertical axis of sample is perpendicular to the rolling direction.
	3.8
	4.7

	Intergranular Corrosion Resistance
	One sheet or plate shall be taken from each lot (or heat treatment furnace).One sample shall be taken respectively from intermediate width of two longitudinal ends.The vertical axis of sample is parallel to the rolling direction.
	3.8
	4.8

	Macrostructure
	One sample shall be taken respectively from head and tail of each lot.
	3.9
	4.9

	Microstructure
	Two sheets or plates shall be takn from each lot(or heat treatment furnace)and one sample shall be taken from each sheet or plate which has been taken. 
	3.10
	4.10

	Ultrasonic Inspection
	Ultrasonic inspection shall be inspected piece by piece.
	3.11
	4.11

	Appearance 
	Appearance shall be inspected piece by piece.
	3.12
	4.12


5.7 Rejection and retest

5.7.1 If any specimen fails in terms of chemical composition, the sheets and plates from this lot shall be deemed not to comply with the requirements of this standard.
5.7.2 If any specimen fails in terms of cladding, the sheets and paltes from this lot shall be deemed not to comply with the requirements of this standard.
5.7.3 If any sheets and plates fails in terms of tolerlances on dimensions, the sheets and plates from this lot shall be deemed not to comply with the requirements of this standard, The sheets and plates of this lot can be inspected piece by piece by the supplier after purchaser’s permission ,with qualified sheets and plates delivered to the purchaser.
5.7.4 If any specimen fails in terms of mechanical properties , two fold further specimens shall be taken from this lot ( including the original unqualified) for retesting.If all of the retested results meet the requirements for mechanical properties, the sheets and plates from this lot shall be deemed to comply with the requirements of this standard.If the properties of some samples in retested results fail to meet the requirements for mechanical properties, the lot shall be deemed not to comply with the requirements of this standard.It is also allowable that the supplier will perform re-heat treatment and re-sampling for re-inspection. 
5.7.5 If any specimen fails in terms of bending property,two fold further specimens shall be taken from this lot (including the original unqualified) for retesting.If all of the retested results meet the requirements for bending property, the sheets and plates from this lot shall be deemed to comply with the requirements of this standard. If the properties of some samples in retested results fali to  meet the requirements for bending property, the lot shall be deemed not to comply with the requirements of this standard.It is also allowable that the supplier will perform re-heat treatment and re-sampling for re-inspection.
5.7.6 If any specimen fails in terms of exfoliation-corrosion resistance,the sheets and plates from this lot shall be deemed not to comply with the requirements of this standard. It is allowable that the supplier will perform re-heat treatment and re-sampling for re-inspection.
5.7.7 If any specimen fails in terms of intergranular corrosion resistance,the sheets and paltes from this lot shall be deemed not to comply with the requirements of this standard. It is allowable that the supplier will perform re-heat treatment and re-sampling for re-inspection.
6.7.8 If any specimen fails in terms of macrostructure,the sheets and plates from this lot shall be deemed not to comply with the requirements of this standard.
5.7.9 If any specimen fails in terms of microstructure and heat number can be distingushed, the heat number shall be deemed not to comply with the requirements of this standard. This lot shall be deemed not to comply with the requirements of this standard if their heat number. can not be distingushed.
5.7.10 If any specimen fails in terms of ultrasonic inspection,this piece of sheets and plates shall be deemed not to comply with the requirements of this standard
5.7.11 If any specimen fails in terms of appearance quality,this piece of sheets and plates shall be deemed not to comply with the requirements of this standard
5.7.12 Any other defects shall be agreed between supplier and purchaser.
6. Marking, packaging, transportation, storage and quality certificate
6.1 Marking
6.1.1 Sheets and plates inspected and found qualified shall be labeled as following:

Inspection stamp of the supplier’s Technology Supervision Department
Designation
Supplied temper

Dimension

Sheets and plates lot number
Melting number

g) Special logo code for marine aluminum materials
h) "M" shall be marked on each hull plate of sea-going ships or on each of 5xxx series sheets and plates which directly contact with seawater for a long-term.
6.1.2 The marking of the packing box shall be in conformity with the requirements specified in GB/T 3199,and special logo code for marine aluminum materials shall be marked on the tag(sign).
6.2 Packaging, Transportation and storage 

6.2.1 The sheets and plates are not oiled and paper is padded between sheets or plates when packing.It shall be specified in the contract if oilling is needed.Packaging method shall be in conformity with GB/T 3199 or packaging is done according to the method which developed by the supplier or agreed between supplier and purchaser and can ensure the quality of package.
6.2.2 The transportation and storage shall be as specified in GB/T 3199.

6.3 Quality certificate
Each lot shall be provided with a product quality certificate with the following information stated:
Supplier name, address,telephone and fax
Product name

Designation, supplied temper and dimensions
Quantity (pieces or weight) and quantity of parts
Chemical composition
Test results of mechanical properties
Lot number, melting number
Contract number
Ordering unit
This standard number
Date of packaging
l) Signature or stamp of inspector and responsible person from Technology Supervision Department,and signature or stamp of surveyor;
m)Special logo code for marine aluminum materials.
7.  Order (or contract)information

The order(or contract)for the products listed in this standard shall contain the following information.
Product name；

Designation
Supplied temper
Dimension
Weight(or quantity)
Special requirements of the purchaser
Special requirements on dimension tolerances

Measurement requirements of cladding thickness

Test requirements of bending property
Ultrasonic inspection requirements
Special packing requirements if oiled

Other special requirements

 This standard number.
Annex A
(Informative)

Quality Assurance

A.1 Raw material assurance

A.1.1 Hydrogen content in ingot:when measuring hydrogen content in molten aluminum,
the hydrogen content in molten aluminum per 100g shall not be more than 0.18ml.
A.1.2 The tolerances on dimensions, macrostructure, microstructure and appearance quality of the ingots used for the production shall comply with YS/T 590.
A2 Process assurance

A.2.1 Special process guidance documents, process control documents and operation 
guidance documents shall be developed for sheets and plates production.
A.2.2 The control requirements of main process parameters of the sheets and plates 

shall be as specified in Table A. 1.
Table A.1  Control requirements of main process parameters 
	Main operation
	Main process
	Monitoring frequency
	Monitoring record

	Homogenized annealing
	Homogenized metal temperature or temperature of atmosphere in furnace 
	Per furnace
	Computer data or recording paper

	
	Homogenized time
	Per furnace
	Computer data or recording paper

	Ingot machining
	Scalping amount
	Per lot
	Computer data or recording paper

	Hot rolling
	Start temperature of rolling
	lot by lot
	Computer data or recording paper

	
	Finish temperature of rolling
	lot by lot
	Computer data or recording paper

	Cold rolling
	Processing rate
	lot by lot
	Computer data or recording paper

	Stretching
	Tensile deformation amount
	lot by lot
	Computer data or recording paper

	Heat-treatment
	Temperature of metal or atmosphere in furnace
	Real time
	Computer data or recording paper

	
	Holding time
	Per furnace
	Computer data or recording paper


A.3 Equipment assurance
A.3.1 In order to ensure the stability of the sheet and plate properties, the production equipment of each operation shall have certain accuracy requirements and shall be calibrated periodically.
A.3.2 The accuracy and inspection period of the main equipment shall not be lower than the requirements in Table A.2.
Table A.2 The accuracy and inspection period of the main equipment for production
	Main equipment
	Accuracy
	Inspection period

	Melting furnace
	±15℃
	≤12 months

	Ingot homogenizing furnace
	±5℃
	≤12 months

	Ingot pushing furnace
	±5℃
	≤12 months

	Rolling mill for sheets and plates
	—
	12 months

	Stretching machine for sheets and plates
	Synchronized accuracy of hydraulic cylinder

±2.5mm
	≤12 months

	Heat-treatment furnace for sheets and plates
	±5℃
	≤12 months
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