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MAGNESIUM ALLOY EXTRUSIONS 
3.OTh - 1.5Mn (HM31A-F) 

As Extruded 	 UNS M13312 

1. SCOPE: 

1.1 Form: This specification covers a magnesium alloy in the form of extruded 
bars, rods, wire, and shapes. 

1.2 Application: Primarily for components requiring weldability and good 
strength-to-weight ratio up to 600°F (315°C). 

1.3 Precautions: Alloy covered by this specification is radioactive. All 
applicable rules and regulations, including those of the Nuclear Regulatory 
Agency, pertaining to handling of radioactive material and all licensing 
provisions for use of such material should be observed. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 

	

~ 	specification to the extent specified herein. The latest issue of Aerospace 

	

ti 	Material Specifications (AMS) shall apply. The applicable issue of other 
documents shall be as specified in AMS 2350. 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

PA 15096. 

2.1.1 Aerospace Material Specifications: 

AMS 2205 - Tolerances, Aluminum Alloy and Magnesium Alloy Extrusions 
AMS 2350 - Standards and Test Methods 
AMS 2355 - Quality Assurance Sampling and Testing of Aluminum-Base and 

Magnesium-Base Alloys, Wrought Products (Except Forgings 
and Forging Stock) and Flash Welded Rings 

2.2 U.S. Government Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom- 
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies 

	

r-. 	is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com- 
~ J mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the 

Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec- 
tive users of the report are responsible for protecting themselves against liability for infringement of patents." 

Copyr~ght 1983 Society of Automotive Engineers, Inc. 
All rights reserved 	 Printed in U.S.A. 
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2.2.1 Military Standards: 

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment 
and Storage 

3 . TECHNICAL RF,QUIREMENTS : 

3.1 Composition: Shall conform to the following percentages by weight, 
determined in accordance with AMS 2355: 

min max 

Thoritun 	 2.5 - 3.5 

Manganese 	 1•z 	-- 
Residual Elements, each 	 -- 0.10 
Residual Elements, total 	 -- 0.30 
Magnesium 	 remainder 

3.2 Condition: As extruded. 

3.2.1 Fxtrusions shall be supplied with an as-extruded surface finish, unless 
otherwise specified; light polishing to remove minor surface imperfections 
is permissible provided such imperfections can be removed within the 
dimensional tolerances of 3.5. 	 .~ 

3.3 Properties: Extrusions shall confonn to the following requirements: 
	 .J 

3.3.1 Tensile Properties: St~all be as follows, determined in accordance with 
AMS 2355: 

3.3.1.1 Bars, Rods, Wire, and Solid Shapes Under 4 Sq In. (26 cm 2 ) in Cross- 

Sectional Area: 

Te~sile Strength, min 	 37,000 psi (255 MPa) 
Yield Strength at 0.2~ Offset, min 	26,OOo psi (180 MPa) 
Elongation in 4D, min 	 ~$ 

3.3.1.2 Bars, Rods, Wire, and Solid Shapes 4 Sq In. (26 cm 2 j and Over in 

Cross-Sectiona~ Area and Hollow Shapes: Shall be as agreed upon by 
purchaser and vendor. 

3.4 Quality: Extrusions, as received by purchaser, shali be uniform in quality 
~ and condition, sound, and free from segregation and foreign materials and 

~rom internal and external imperfections detrimental to usage of the 
extrusions. 

3.~ Tolerances: Unless otherwise specified, tolerances shall confo~m to all 
applicable requirements of AMS 2205. 	
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~_~~ 	4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of extrusions shall supply all 
samples for vendor's tests and shall be responsible for performing all 

~J required tests. Results of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the extrusions conform 
to the requirements of this specification. 

4.2 Classification of Tests: Tests to determine conformance to all technical 

~1 	requirements of this specification are classified as acceptance tests and 
shall be performed on each lot. 

4.3 Sampling: Shall be in accordance with AMS 2355. 

~ 
4.4 Reports: 

4.4.1 The vendor of extrusions shall furnish with each shipment three copies of 
a report stating that the extrusions conform to the chemical composition 
and other technical requirements of this specification. This report shall 
include the purchase order number, AMS 4388C, size or section identifica- 
tion number, and quantity. 

4.4.2 The vendor of finished or semi-finished parts shall furnish with each 
shipment three copies of a report showing the purchase order number, 
AMS 4388C, contractor or other direct supplier of extrusions, part number, 
and quantity. When extrusions for making parts are produced or purchased 
by the parts vendor, that vendor shall inspect each lot of extrusions to 
determine conformance to the requirements of this specification and shall 
include in the report either a statement that the extrusions conform or 
copies of laboratory reports showing the results of tests to determine 
conformance. 

4.5 Resampling and Retesting: Shall be in accordance with AMS 2355. 

~ 
5. PF2EPARATION FOR DELIVERY: 

5.1 Identification: Extrusions shall be identified as follows: 

5.1.1 Each straight bar and rod D.500 in. (12.50 mm) and over in nominal OD or 
least width of flat surface and each straight shape with configuration 
allowing access to a flat surface at least 0.500 in. (12.50 mm) wide 
recessed not more than 1/8 in. (3 mm) below the outline of the shape shall 
be marked in a row af characters recurring at intervals not greater than 
3 ft {900 mm) with the alloy number and temper, AMS 4388 or applicable 
Military specification designation, and manufacturer's identification. 
The inspection lot number shall be included in the row marking or shall be 
marked near one end. The characters shall be of such size as to be 
legible, shall be applied using a suitable marking fluid, and shali be- 
sufficiently stable to withstand normal handling. The markings shall have 
no deieterious effect`on the extrusions or their performance. 
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5.1.2 All straight extrusions other than those of 5.1.1 shall be securely 

	 _~ 
bundled, boxed, or secured on lifts and identified by two durable tags 
marked with the information of 5.1.1, including the inspection lot number, 
and attached, not farther than 2 ft (600 mm) from each end, to the 
extrusions in each bundle, box, or lift. 

5.1.3 Coiled bar, rod, and wire and spooled wire shall be identified with the 
information af 5.1.1, including the inspection lot number, marked on a 
durable tag attached to each coil or directly on one flange of each spool. 

5.2 Protective Treatment: ~xtrusions shall be coated, prior to shipment, with a 
light corrosion-inhibiting oil, unless otherwise specified. 

5.3 Packaging: 

5.3.1 Extrusions shall be prepared for shipment in accordance with commercial 
practice and in compliance with applicable rules and regulations 

~1 	pertaining to the handling, packaging, and transportation of the 
extrusions to ensure carrier acceptance and safe delivery. Packaging 
shall conform to carrier rules and regulations applicable to the mode of 
transportation. 

5.3.2 For direct U.S. Military procurement, packaging shall be in accordance 
~! 	with MIL-STD-649, Level A or Level C, as specified in the request for 

procurement. Commercial packaging as in 5.3.1 wi11 be acceptable if it 
meets the requirements of Level C. 

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and it~ 
revision letter in all quotations and when acknowledging purchase orders. 

7. REJECTIONS: Extrusions not conforming to this specification or to 
modifications authorized by purchaser will be subject to rejection. 

8. NOTES: 

8.1 Marginai Indicia: The phi (j~) symbol is used to indicate technical 
changes from the previous issue of this specification. 

8.2 Dimensions and properties in inch/pound units are primary; dimensions and 
properties in SI units are shown as the approximate equivalents of the 
inch/pound units and are not to be construed as standard for extrusions 
produced to SI dimensions. 

8.3 For direct U.S. Military procurement, purchase documents should specify not 
iess than the following: 

Title, number, and date of this specification 
Form and size or section identification number of extrusions desired 
Quantity of extrusions desired 
Applicable level of packaging (See 5.3.2) 
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