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• 
~° AEROSPACE . ~. 	 AMS 5050G ~ 
~ME 	 MATERIAL 	 Superseding AMS 5050F ~ 

Society of Automotive Engineers, Inc. S P EC I F I CATI O N ~••~•a 12-4-39 

400 COMMONWEA~TM DFIVE. WARRENDALE, VA. 160Y! 	 R~vis~d 	7-15-77 

UNS G10100 
STEEL TUBING, SEAMLESS 

Low Carbon 
Annealed 

1. SCOPE: 

1.1 Form; This specification covers a low-carbon steel in the form of seamless tubing. 

1.2 Application; Primarily for oil lines and other parts requiring liigh-qua.lity tubing suitable for 
severe forming and for welding or brazing. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this specification to the 
extent specified herein. The latest issue of Aerospace Material S~ecifications (AMS) shall apply. 
The applicable is"sue of other documents shall be as specified in AMS 2350. 	. 	•' 

2:1 SAE Publications: Available froin Society of Automotive Engineeis, lnc. , 400 Comxnonwealth 
Drive, Warrendale, PA 15096. 	' 	 ~ 

2.1.1 Aerospace Material S~ecifications: 

AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing 
AMS 2259 - Chemical Check Analysis Li.mits, Wrought Low-Alloy and Carbon Steels 
AMS 2350 - Standards and Test Methods 	' 
AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels, Wrought Products 

Except Forgings and Forging Stock 

2.2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race 
Street, Philadelphia, PA 19103. 	 ' 

ASTM E8 - Tension Testing of Meta.11ic Materials 
ASTM E350 - Chemical Ana.lysis of C~arbon Steel, Low-Alloy Steel, Silicon Electrical Steel, 

Tngot Iron, and Wrought Iron 

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

2.3.1 Federal Standards: 

Federal Test Method Standard No. 151 - Metals; Test Methods 

2.3.2 Military Standards: 

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage 
3. TECHNICAL REQUIREMENTS: 	 ~ 	' 	~ 

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical 
~1 methods in accordance with ASTM E350, by spectrographic methods in accordance with Federal 

Test Method Standa.rd No. 151, Method 112, or by other approved analy ,tical methods: 

min max 

Ca.rbon -- 	0.15 	 ' 
Manganese 0.30 - 0.60 
Phosphorus -- 	0.040 
Sulfur -- 	0.05~ 	 ' 

CopyripAt 1977 by Soei~ty of Autonwtiv~ Enpine~n, Inc. 	 Print~d In U.S.A. 
All rights reserved. 
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3.1.1 Check Analysis: Composition variations sha11 meet the applicable requirements of AMS 2259. 

3. 2 Condition; Cold drawn and annealed. 

3. 2.1 Fabrication: Any surface finislung operation applied to remove objectiona.ble pits and surface 
blemishes shall be performed prior to the last annealing. A light polish to improve surface appear- 
ance may be employed after annealing. 

Qf 3.3 Properties; Tubing shall conform to the following requirements: 

3.3.1 Tensile Properties: Shall be as follows, determined in accordance with ASTM E8: 

Elongation in 2 in. (50. 8 mm) 
Nominal OD 	 %Q, min 

?nches 	 (Millimetres) 	 Full Zl~be 	Strip 

	

Up to 0. 50, incl 
	

(Up to 12. 7, incl) 
	

32 

	

Over 0.50 to 5.50, incl 
	

(Over 12. 7 to 139. 7, incl) 
	

35 
	

25 

3.3. 2 Flarability; ~ecunens as in 4.3.1 ahall withatand flaring at room temperature, without formation 
of cra.cks or other visible defecte, by being forced axially with steady presaure over a hardened and 
polished tapered steel pin having a 74 deg included angle to produce a flare having a permanent ex- 
panded OD not less than shown below. After flaring, the inside surface of the tubing shall he smooth 
and sha11 show no evidence of a bead that might prevent the assembly of pressure tight joints. 

Nominal Wa11 Thickness 	 OD Increase 
% of OD 	 % 

Up to 7, incl 	 35 	 I• 

Over 7 	 45 

3.4 	uali : Tubing shall be uniform in quality and condition and shall have a finish conformfng to the 
best practice for high-quality tubing. It shall be smooth and free from heavy scale or oxide, burrs, 
seams, tears, grooves~ laminations, slivers, pits, and other injurious conditione. Surface imper- 
fections such as handling marks, straightening marks, light mandrel and die marks, shallow pits, 
and scale pattern will not be considered injurious if the imperfections are remova.ble within the 
tolerances specified for wa11 thickness but removal of such surface imperfections is not required. 

3. 5 Sizes; Except when exa.et lengths or multiples of exact lengths are ordered, strafght tubing will be 
~ accepta.ble in mfll lengths of 6- 20 ft (1. 8- 6.1 m) but not more than 10°J~ of any ahipment shall be 

supplied in lengths shorter than 10 ft (3 m). 	 ~ 

3.6 Tolerances: Unless otherwfse specified, tolerances shall conform to a11 applicable requirementa of 
AMS 2253. 

4. fy~1UALITY ASSUR.ANCE PROVISIONS: 

4.1 Respons~ility for Tnspection; The vendor of tubing shall supply a11 samples and sha11 be responsible 
~ for performing a11 required tests. Results of such tests shall be reported to the purchaser as re- 

quired by 4.4. Purchaser reserves the right to perform such confirmatory testfng as he deems 
necessary to ensure that the tubing conforms to the requfrements of this specification. 

4.2 Classification of Tests: Tests to determine conformance to all technical requirements of this specifi- 
¢ cation are classified as acceptance tests. 

p1 4.3 Sampling: Shall be in accordance with AMS 2370 and the following: 	 • 

4.3.1 Speci.mens for flarability test sha11 be full tubes or sections cut from tubes. The end of the specimen 
to be flared shall be cut square, with the cut end smooth and free from burrs, but not rounded. The 
nuxnber of specimens sha11 be as agreed upon by purchaser and vendor. 
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4.4 Reports; 

4.4.1 The vendor of tubing shall furnish with each shipment three copies of a report showing the results of 
~ 	tests for chemical composition of each heat and stating that the tubing conforms to the other technical 

requirements of this speciScation. This report shall include the purchase order number~ material 
specification number and its revision letter, size, and quantity. 

4.4. 2 The vendor of $nished or semi-finished parts sha11 furnish with each shipment three copies of a report 
showing the purchase order number, material specification number and ita revision letter, contractor 
or other direct supplier of tubing, part number, and quantity. When tubing for making parts is pro- 
duced or purchased by the parts vendor, tha.t vendor shall inspect each lot of tubing to determine con- 
formance to the requirements of this specification, and sha11 include in the report a sta.tement that 
the tubing conforms, or shall include copies of labora.tory reports showing the results of teats to 
determine conformance. 

~J 4.5 Resampling and Retesting; Shall be in accordance with AMS 2370. 

5. PREPARATION FOR DELNERY: 

5.1 Identification: Tubing shall be ident3fied as follows; 

5.1.1 Stra.ight Tubes 0. 029 ln. (0. 74 mm) and Over in Wall Thickness and 0. 500 ru. (12. 70 mml and Over 
in OD, Mi~r A~ds, or Least Width of F'lat Surface: Shall be marked in a row of characters recurring 
at intervals not greater than 3 ft (914 mm) with AMS 5050G, manufacturer's identiScation, and nomi- 
na1 wa11 thiclaiess. The characters shall be of such size as to be clearly legible, ahall be applied 
using a suitable marking fluid, and shall be removable in hot alkaline cleaning solution without rubbing. 
The markings shall have no deleterious effect on the tubing or its performance and shall be sufficiently 

• 	stable to wfthstand normal ha.ndling. 

5.1. 2 Straight Tubes Under 0. 029 In. (0. 74 mm) in Wall Thickness or Under 0.500 In. (12. 70 mm) in OD, 
Minor Axis, or Least Width of Flat Surface: Shall be securely bundled and identified by a durable 
tag marked with the information of 5.1.1 and the nominal OD and attached to each bundle or shall be 
boxed and the box marked with the same information. 

5.1.~3 Coiled Tubing: Shall be securely bundled and identified by a durable ta.g marked with the purchase 
order number, AMS 5050G, nominal OD and wa11 thickness, and manufacturer's identification and 
attached to each coil or shall be boxed and the box marked with the same information. 

5. 2 Protective Treatment: Tubing shall be coated with a auitable corrosion-preventive compound prior to 
pl shipment. 

5.3 Packaging: 

5. 3.1 Tubing sha11 be prepared for shipment fn accordance with commercial pra.ctice to ensure carrter ac- 
pl 	ceptance and safe transportation to the point of delivery. Packaging sha11 conform to carrier rules and 

regulations applicable to the mode of tranaportation. 

5. 3. 2 For direct U. S. Military procuremettt, packaging shall be in accordance with MIIr-STD-163, Level A 
yl 	or Level C, as specified in the request for procurement. Commercial packaging as in 5.3.1 will be 

acceptable if it meets the requirements of Level C. 

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in a11 
quota.tions and when acknowledging purchase orders. 

7. REJECTIONS: Tubing not conformfng to this specification or, to authorized modifications will be subject 
to rejection. 
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