GB6892 —××××

GB6892 —××××


[image: image1.png]


06



Foreword
This standard is drafted in accordance with GB/T 1.1-2009.

This standard is proposed by China Nonferrous Metals Industry Association.

This standard is centrally administered by the National Technical Committee for Standardization of Nonferrous Metals (SAC/TC243).

Drafting units include Northeast Light Alloy Co., Ltd., Nonferrous Metal Technical and Economic Research Institute, Aluminum Corporation Of China Ltd., Shanxi Yinguang Huasheng Magnesium Industry Co., Ltd., Shanghai Jiao Tong University, and Southwest Aluminum (Group) Co., Ltd.

Drafspersons mainly include Gang Jianwei, Xi Huan, Song Jianghong, Lu Xinyu, Gao Xinyu, Wang Zhiyong, Dong Jie, Xu Tao, Wang Guojun, Wang Qiang, Sun Jingyu, Wu Xiwei, Jia Ning, Tong Youzhi, and Lin Sen.

Magnesium Alloy Forgings for Aerospace

Scope

This standard specifies the requirements, test methods, inspection rules and marking, packaging, transportation, storage and quality certificates and order forms (or contracts) for magnesium alloy forgings for aerospace.

This standard covers magnesium alloys for aerospace in the form of die forgings and hand forgings (hereinafter referred to as forgings).

Normative references 

The following referenced documents are indispensable for the application of this document.For dated references,only the edition clted applies.For undated references,the latest edition of the referenced document(including any amendments)applies.

GB/T 231.1 Metallic materials - Brinell hardness test - part 1 test method

GB/T 4297 Inspection method for macrostructure of wrought magnesium alloy products
GB/T 5153 Designation and composition of wrought magnesium and magnesium alloys

GB/T 6519 Ultrasonic inspection of wrought aluminium and magnesium alloy products

GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values 

GB/T 13748 Chemical analysis methods of magnesium and magnesium alloys (all parts) 
GB/T 16865 Test pieces and method for tensile test for wrought aluminium and magnesium alloys products 

GB/T 32792 Packing, marking, transporting and storing of magnesium alloy wrought products

Requirements

Product Classification

Designation, temper, specification, class and code

The designation, temper, specification and class of forgings shall conform with Table 1. The forging code shall be determined by the supplier and the buyer through negotiation. Other designations or tempers needed shall be determined by both parties through negotiation and indicated in the order form (or contract).

Table 1 Designation, temper, specification and class
	Designation
	Temper
	Specification a
	Class b

	AZ40M、AZ41M、ME20M
	H112
	—
	ClassⅡ,ClassⅢ

	AZ61M
	O
	—
	ClassⅡ,ClassⅢ

	AZ80M
	T4
	—
	ClassⅡ,ClassⅢ

	ZK61M
	T5
	Piece Weight≤30 Kg

and

Max.thickness≤100 mm
	ClassⅡ,ClassⅢ

	VW83M
	T6
	—
	ClassⅡ

	aThe shape and size of forgings shall be determined by drawing or contract signed by both parties.

b Forgings are classified into ClassⅡ and Class Ⅲ. They have different requirements on metal compound segregation of forgings. The user shall specify the specific class in the contract according to the usage requirements.


Marking and example
The marking of proudcts be expressed in the order of product designation, standard number, grade, temper, code (size) and class. Examples are as followings:

Example 1：

The ClassⅡ die forging of grade AZ40M, temper H112, and code K12 is marked as:

Die Forging GB/T XXXX-AZ40MH112-K12-ClassⅡ

Example 2：

The ClassⅡ hand forging of grade ZK61M, temper T5, and Φ 650 mm × 80 mm (height) is marked as:

Hand Forging GB/T XXXX-ZK61MT5-Φ650×80-ClassⅢ

Chemical Composition
Chemical composition of forgings shall be in accordance with GB/T 5153.
Dimensional Deviation
Dimensional deviation of forgings shall meet the requirements of drawings or contracts signed by both parties.

Mechanical properties

Tensile properties at room temperature shall be as specified Table 2.

Table 2 Tensile properties at room temperature and Brinell Hardness

	Alloy
	Temper
	Die Forging or Hand Forging
	Longitudinal
	Transversal
	Brinell

hardness

HBW

	
	
	
	Tensile Strength

Rm
MPa
	Elongation After Fracture

A
%
	Tensile Strength

Rm
MPa
	Elongation After Fracture

A
%
	

	
	
	
	No Less Than

	AZ40M
	H112
	All
	235
	5.0
	-
	-
	45

	AZ41M
	H112
	All
	235
	5.0
	-
	-
	45

	AZ61Mc
	O
	All
	255
	8.0
	-
	-
	50

	AZ80M
	T4
	All
	265
	6.0
	-
	-
	55

	ME20M
	H112
	All
	215
	8.0
	-
	-
	45

	ZK61Ma
	T5
	Die Forging
	295
	8.0
	265
	6.0
	60

	
	
	Hand Forging
	275
	6.0
	255
	5.0
	

	VW83M
	T6
	Die Forging
	390
	6.0
	-
	-
	-

	
	
	Hand Forging
	370
	5.0
	-
	-
	

	a Mechanical properties of ZK61M alloy die forgings and free forgings with a piece weight of more than 30 Kg and a quenching thickness of more than 100 mm shall be separately agreed by both parties.


Brinell Hardness
Brinell hardness of forgings shall be as specified Table 2.
Macrostructure

Defects such as porosity, crack, non - metallic inclusion and flux slag inclusion are not allowed in macrostructure of forgings.
The flow direction of forgings shall conform to the requirements indicated in the drawing. When not indicated in the drawing, the flow direction shall be distributed along the direction of the maximum external dimension, and no obvious cutting is allowed. Passage and severe eddy are not allowed in die forgings.
Defects of oxide film in macrostructure shall conform with Table 3.
The segregation of manganese compounds in the AZ40M, AZ41M, AZ61M, AZ80M and ME20M alloys shall conform with Table 4.
The segregation of metal compounds in ZK61M and VW83M alloys shall conform with Table 5.
Table 3 Oxide film
	Class
	Macrostructure
	Fracture

	
	Area Testedc
mm2
	Oxide filma
	Area Testedc
mm2
	Oxide filmb

	
	
	Points
	Length Per Point mm
	
	Total Area

mm2
	Area Per Point

mm2

	Ⅱ、Ⅲ
	1×105
	≤5
	≤2
	1×104
	≤9
	≤3

	aThe length of the oxide film on the macrostructure test coupon shall not be less than 0.3 mm.

bThe stripe-like defect of the oxide film on the fracture test coupon shall be counted in terms of length. The allowable value of the oxide film shall be in accordance with the provisions of the macrostructure test coupon.

cThe area tested refers to the sum of all tested areas of the same forging. The tested area smaller than the specified area shall also be calculated based on the latter one. If the tested area is larger, then the points of defects shall be calculated proportionally and the length per point shall not change.


Table 4 Segregation of manganese compounds
	Class
	Segregation of Manganese Compounds

	
	Macrostructure
	Fracture

	
	Area Testeda 
mm2
	Total Area

mm2
	Area Per Point

mm2
	Area Testeda 

mm2
	Total Area

mm2
	Area Per Point

mm2

	Ⅱ
	1×105
	≤10
	≤4
	1×104
	≤10
	≤4

	Ⅲ
	
	≤13
	≤5
	
	≤13
	≤5

	aThe area tested refers to the sum of all tested areas of the same forging. The tested area smaller than the specified area shall also be calculated based on the latter one. If the tested area is larger, then the points of defects shall be calculated proportionally and the length per point shall not change.


Table 5 Segregation of metal compounds

	Class
	Segregation of Metal Compounds

	
	Macrostructure
	Fracture

	
	Area Testeda 

mm2
	Total Area

mm2
	Area Per Point

mm2
	Area Testeda 
mm2
	Total Area

mm2
	Area Per Point

mm2

	Ⅱ
	1×105
	≤6
	≤2
	1×104
	≤6
	≤2

	Ⅲ
	
	≤9
	≤3
	
	≤9
	≤3

	aThe area tested refers to the sum of all tested areas of the same forging. The tested area smaller than the specified area shall also be calculated based on the latter one. If the tested area is larger, then the points of defects shall be calculated proportionally and the length per point shall not change.


Fracture Structure
The oxide film on the fracture structure of forgings shall conform with Table 3.
The fluxed slag inclusion or the chemical segregation defect beyond those specified in Table 4 and Table 5 shall not be allowed in the fracture structure of forgings.
Ultrasonic Inspection

If the ultrasonic inspection is required for forgings, it shall be determined by both parties through negotiation and indicated in the order form (or contract).
Appearance Quality

The forging surface shall be smooth and clean. The finished forging surface shall be oxidized to an intact oxidation layer, neither exposing the base metal nor exfoliating. Oil shall be coated after oxidation.
Crack and folding on the forging surface to be machined shall be removed. Peeling, bubbling, bruising, pressing and other defects permit inspection and cleaning to determine depth. Where defects are removed or not removed, one half of the nominal machining allowance shall be guaranteed for forgings.
Folding, peeling, bruising, rough scar and other defects are not allowed on the non-processed surface of die forgings, but the supplier is allowed to remove the existing defects. The removal part shall be rounded off and the one-side limit size shall be ensured for die forgings.
TEST METHODS

Chemical Composition

Arbitration analysis of chemical composition of forgings shall be conducted in accordance with GB/T 13748.
The analysis value shall be determined by the modification comparison method, and the value shall be modified in accordance with the relevant provisions of GB/T 8170, and the modified digit shall be consistent with the limit digit specified in GB/T 5153.
Dimensional Deviation

The external dimensions of hand forgings shall be measured by calipers, steel gauge, tape measure or measuring tools of corresponding accuracy.
The dimension and deviation of die forgings shall be measured by the marking method, special sample gauge or measuring instrument with corresponding accuracy.
Mechanical Properties

The tensile test at room temperature shall be conducted in accordance with GB/T 16865.

Brinell Hardness

Brinell Hardness test shall be conducted in accordance with GB/T 231.1.

Macrostructure

Macrostructure test shall be conducted in accordance with GB/T 4297.

Fracture Structure
Fracture test shall be conducted in accordance with GB/T 4297.

Ultrasonic Inspection
Ultrasonic inspection shall be conducted in accordance with GB/T 6519.

Appearance Quality

Appearance quality shall be inspected visually. When the defect depth is not determined, it can be measured by the grinding method.

INSPECTION RULES

Check and Acceptance

The products shall be inspected by the supplier to ensure that the product quality of the products complies with the requirements of this standard and the order form (or contract), and the quality certificate shall be filled in.

The buyer shall inspect the products received in accordance with the provisions of this standard. If the inspection results are not in conformity with the provisions of this standard and the order form (or contract), they shall be submitted to the supplier in writing and settled by both parties through negotiation. Objections to surface quality and dimensional deviation shall be raised within one month after receipt of the product, and objections to other performance shall be raised within three months after receipt of the product. If arbitration is needed, it can be conducted by a unit approved by both parties, and samples shall be taken by both parties.

Batch

The products shall be submitted in batches for acceptance. Each batch shall consist of products of the same grade, melting, temper, specification and category. The weight of each batch is not limited.

If the forgings are of large volume and the same melting product cannot be batched, the way of batching shall be determined by both parties through negotiation and indicated in the order form (or contract).
Inspection Items

Chemical composition, dimensional deviation, mechanical properties, brinell hardness, macrostructure, fracture structure and appearance quality inspections shall be carried out on each batch of forgings.

If the forging product requires ultrasonic inspection, inspection rules shall be negotiated by both parties.
Sampling

The sampling of the inspection items shall conform with Table 6.

Table 6 Sampling

	Inspection Items
	Sampling Rules
	Requirement Clauses
	Inspection

Clauses

	Chemical Composition
	1 Sample per Melting or Batch
	3.2
	4.1

	Dimensional Deviation
	1 Sample per Piece
	3.3
	4.2

	Mechanical Properties at Room Temperature
	2 Samples per Piece

1 Piece per Batch (Heat Treatment Furnace)


	3.4
	4.3

	Brinell Hardness
	2 Samples per Piece

1 Piece per Batch (Heat Treatment Furnace)
	3.5
	4.4

	Macrostructure
	1 Piece per Batch
	3.6
	4.5

	Fracture Structure
	1 Piece per Batch
	3.7
	4.6

	Ultrosonic Inspection
	1 Sample per Piece
	3.8
	4.7

	Appearance Quality
	1 Sample per Piece
	3.9
	4.8


Determination of Inspection Results

If chemical composition of any sample is unqualified, the batch (or melting) shall be determined disqualified.

If dimensional deviation of any forging is unqualified, the forging shall be determined disqualified.

If tensile properties at room temperature of any sample are unqualified, it is allowed to cut double quantity of samples from adjacent parts of the sample or from another forging for reinspection. If the reinspection results are all qualified, the batch (holding) of products are determined qualified. If certain sample is still unqualified, the batch (holding) of products are determined disqualified. The qualified pieces can be delivered to the buyer if each piece is inspected by the supplier as agreed upon by both parties. 

If Brinell Hardness of any sample is unqualified, it is allowed to cut double quantity of samples from adjacent parts of the sample or from another forging for reinspection. If the reinspection results are all qualified, the batch (holding) of products are determined qualified. If certain sample is still unqualified, the batch (holding) of products are determined disqualified. The qualified pieces can be delivered to the buyer if each piece is inspected by the supplier as agreed upon by both parties.

If macrostructure of any sample is unqualified , it shall be determined as follows:

The batch shall be determined scrapped due to porosity, crack, non-metallic inclusion, flux inclusion slag, oxide film and metal compound segregation.

If the macrostructure streamline is different from that of the standard sample, or if the eddy current and the cross current exist, the supplier is allowed to take double quantity of samples in the same batch for reinspection. The batch is determined qualified if the sample is qualified after reinspection. The batch is determined disqualified even if only one sample is unqualified.

If fracture structure of any sample is unqualified, the batch (or melting) shall be determined disqualified.

If any forging is unqualified in ultrasonic inspection, the forging shall be determined disqualified.

If appearance quality of any forging is unqualified, the forging shall be determined disqualified.

MARKING, PACKAGING, TRANSPORTATION, STORAGE AND QUALITY CERTIFICATE

The container marking of forgings shall conform with GB/T 32792.

Each accepted forging shall be stamped at the specified position with the following mark:

Inspection marking by the supplier's technical supervision department;

alloy grade;

supply temper;

forging code;

melting number;

batch number.

The packaging, transportation and storage of forgings shall conform with GB/T 32792.
Quality Certificate

Quality certificate shall be issued for each batch of forging, on which shall be indicated:

supplier discription;

product designation;

alloy grade;

supply temper;

specification;

class;

melting number;

batch number;

net weight or piece(s);

inspection result of each item;

packaging date;

serial number of this agreement;

inspection marking by the supplier's technical supervision department.

CONTENT OF CONTRACT (OR ORDER)

The contract (or order) for ordering the materials in this agreement shall include the following:

product designation;

alloy grade;

supply temper;

specification;

class;

weight or piece(s);

serial number of this agreement;

requirement for ultrasonic inspection;

other requirements.


Issued by


General Administration of Quality Supervision, Inspection and Quarantine of the People's Republic of China


Standardization Administration of the People’s Republic of China 
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