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Superseding AMS4993F 

Titanium Alloy, Blended Powder Compacts, Sintered 
6Al - 4V 

(Composition similar to UNS R56400) 

RATIONALE 

AMS4993G result from a Five-Year Review and update of the specification with changes to prohibit unauthorized exceptions 
(see 3.6, 4.5.1, 5.1.1, and 8.4), relocate Definitions (see 2.4), update Applicable Documents (see Section 2, 3.1.4, 
and 3.5.3), Surface Roughness (see 3.5.3), and Ordering Information (see 8.6), and allow use of the immediate prior 
specification revision (see 8.5). 

1. SCOPE  

1.1 Form  

This specification covers a titanium alloy in the form of compacts produced by pressing and sintering a blend of elemental 
titanium powder and aluminum-vanadium alloy powder (see 8.6). 

1.2 Application  

These compacts have been used typically for light weight nuts (B-nuts) used for connecting fluid lines to fittings and to 
equipment, and for other small high-quantity miscellaneous hardware, but usage is not limited to such applications. 

1.2.1 Certain processing procedures and service conditions may cause these products to become subject to 
stress-corrosion cracking; ARP982 recommends practices to minimize such conditions. 

2. APPLICABLE DOCUMENTS  

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the 
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue is 
specified. When the referenced document has been cancelled and no superseding document has been specified, the last 
published issue of that document shall apply. 

2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

AMS2249 Chemical Check Analysis Limits, Titanium and Titanium Alloys 

AMS2644 Inspection Material, Penetrant 
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ARP982 Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy Products 

AS7766  Terms Used in Aerospace Metals Specifications 

2.2 ASTM Publications  

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM B311 Density of Powder Metallurgy (PM) Materials Containing Less Than Two Percent Porosity  

ASTM E8/E8M Tension Testing of Metallic Materials 

ASTM E539  Analysis of Titanium Alloys by Wavelength Dispersive X-Ray Fluorescence Spectrometry 

ASTM E1409 Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys by Insert Gas Fusion. 

ASTM E1417/E1417M  Liquid Penetrant Testing 

ASTM E1447 Determination of Hydrogen in Reactive Metals and Reactive Metal Alloys by Inert Gas Fusion with 
Detection by Thermal Conductivity or Infrared Detection  

ASTM E1742/E1742M Radiographic Examination 

ASTM E1941 Determination of Carbon in Refractory and Reactive Metals and Their Alloys by Combustion 
Analysis 

ASTM E2371 Analysis of Titanium and Titanium Alloys by Direct Current Plasma and Inductively Coupled Atomic 
Emission Plasma Spectrometry (Performance-Base Test Methodology) 

ASTM E2994 Analysis of Titanium and Titanium Alloys by Spark Atomic Emission Spectrometry and Glow 
Discharge Atomic Emission Spectrometry (Performance-Based Method) 

2.3 ASME Publications 

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada), 
001-800-843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org. 

ASME B46.1 Surface Texture (Surface Roughness, Waviness and Lay) 

2.4 Definitions 

Terms used in AMS are defined in AS7766. 

3. TECHNICAL REQUIREMENTS  

3.1 Composition  

Shall be that resulting from blending elemental titanium powder as in 3.1.3 and aluminum-vanadium alloy powder as in 3.1.4 
and shall conform to the percentages by weight shown in Table 1, after pressing and sintering. Carbon shall be determined 
in accordance with ASTM E1941, hydrogen in accordance with ASTM E1447, oxygen and nitrogen in accordance with 
ASTM E1409, and other elements in accordance with ASTM E539, ASTM E2371, or ASTM E2994. Other analytical methods 
may be used if acceptable to the purchaser. 

Full document details: SAE AMS4993G

http://www.astm.org/
http://www.asme.org/
http://www.avadocuments.com/doc/sae-ams4993g
http://www.avadocuments.com/doc/sae-ams4993g


 
SAE INTERNATIONAL AMS4993™G Page 3 of 9 
 
 

Table 1 - Composition 

Element Min Max 
Aluminum (3.1.1) 5.50 6.75  
Vanadium (3.1.1) 3.50 4.50  
Iron -- 0.30  
Oxygen -- 0.30  
Sodium -- 0.15  
Chlorine -- 0.15  
Carbon -- 0.10  
Silicon -- 0.05  
Nitrogen -- 0.05 (500 ppm) 
Hydrogen  -- 0.01 (100 ppm) 
Other Elements, each -- 0.10  
Other Elements, total -- 0.40  
Titanium remainder  

3.1.1 The difference in aluminum concentration and vanadium concentration among three different locations in a lot of 
blended powder shall be not greater than 0.4%. 

3.1.2 Check Analysis 

Compositional variations shall meet the applicable requirements of AMS2249. 

3.1.3 Titanium Powder Composition 

Shall conform to the percentages by weight shown in Table 2, determined as in 3.1. 

Table 2 - Titanium powder composition 

Element Min Max 
Iron -- 0.20  
Oxygen -- 0.20  
Sodium -- 0.20  
Chlorine -- 0.20  
Carbon -- 0.06  
Silicon -- 0.05  
Nitrogen -- 0.03 (300 ppm) 
Hydrogen -- 0.015 (150 ppm) 
Other Elements, each -- 0.10  
Other Elements, total -- 0.40  
Titanium remainder  

3.1.4 Alloying Powder Composition 

Shall conform to the percentages by weight shown in Table 3, determined by analytical methods acceptable to 
the purchaser. 
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