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Solution Heat Treated 	 UNS J92001 

1. SCOPE: 

1.1 Form: This specification covers a corrosion and heat resistant steel in the 
orm of sand castings. 

1.2 A lication: Pri~marily for parts requiring corrosion resistance, high 
strengt , and oxildation resistance up to 850°F (450°C), and especially where 
parts require weliding during fabrication. 

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

speci icat on to 	e extent specified herein. The latest issue of Aerospace 
Material Specificaltions shall apply. The applicable issue of other documents 
shall be as speci~ied in AMS 2350. 

2.1 SAE Publications: Available from SAE~ 400 Cortmonwealth Drive, Warrendale, 

2.1.1 Aerospace Materi'al Specifications: 

AMS 2350 - Standards and Test Methods 
AMS 2635 - Radiqgraphic Inspection 
AMS 2640 - Magn~tic Particle Inspection 
AMS 2645 - Fluor~escent Pene~trant Inspection 
AMS 2694 - Repai;r Welding of Aerospace Castings 
AMS 2804 - Iden~ification, Castings 

SAE Technical Board Rules provide that: "This repoA is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitabiliry for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and internation~l copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent of the publisher. , 
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2.2 ASTM Publications: Available from American Society for Testing and 
ateria s, 	ar.e Street, Philadelphia, PA 19103. 

ASTM A370 - Mechan~ical Testing of Steel Products 
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and 

Othei~ Similar Chromium-Nickel-Iron Alloys 
ASTM E446 - Reference Radiographs for Steel Castings up to 2 in. (51 mm) in 

Thicicness 

2.3 U.S. Government Publications: Available from Commanding Officer, Naval 

Publications and Fc~rms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Federal Standards: 

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of 

3. TECHNICAL REQUIREMENTS: 

3.1 Composition: Shall conform to the following percentages by weight, 
~ 	determined by wet r.hemical methods in accordance with ASTM E353 or by 

spectrographic or other analytical methods approved by purchaser: 

~ 

min max 

Carbon 0.08 - 0.15 
Manganese 0.40 - 1.10 
Silicon -- 	- 0.75 
Phosphorus -- 	- 0.04 

Sulfur -- 	- 0.03 
Chromium 14.50 - 15.50 
Nickel 3.50 - 4.50 
Molybdenum 2.00 - 2.60 
Nitrogen 0.05 - 0.11 
Carbon + Nitrogen 0.15 	- 0.25 

3.2 Condition: Solutiun heat treated except as specified in 3.5.2. 

3.3 Casting: A melt shall be the metal poured from a single furnace charge of 
~1T,66~1b (6800 kg) or less. A lot shall be all castings of the same part 

~ 	number poured from a single melt in not more than eight consecutive hours 
and heat treated t~~gether as a batch. 

3.4 Test Specimens: 

3.4.1 Chemical Analysis Specimens: Shall be of any convenient size, shape, and 
orm or ven or s tests. 	hen chemical analysis specimens are required by 

purchaser, specimens shall be cast to a size, shape, and form agreed upon 
by purchaser and vendor. 

~ 
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3.4.2 Tensile Specimens: Shall be attached to the castings, if practicable, or 

s a 	e stan ar keel blocks conforming to ASTM A370, unless purchaser 
permits use of cast-to-size specimens. Specimens shall be cast with each 
melt of inetal for castings and, when requested, shall be supplied with the 
castings. Keel blocks shall be cast in molds made of suitable core sand, 
shall be poured directly after pouring the castings, and shall be kept in 
the mold until black. Metal for the specimens shall be part of the melt 

which is used for the castings. 

3.5 Heat Treatment: All castings and separately-cast tensile specimens shall be 

eat treate as follows: 

3.5.1 Solution Heat Treatment: Heat to 2000°F + 50 (1095°C + 30), hold at heat 

or not ess t an 	r per inch (25 mm) o~ maximum section thickness and 
cool rapidly in air for castings with all cross-sections 1 in. (25 mm) and 
under in nominal thickness and in water or oil for castings with any 
cross-section greater than 1 in. (25 mm). 

3.5.2 Equalized and Overt~em_ ~e_~red: When specified by purchaser, castings, after 
eat treatment as in ~.~.T, shall be heated to 1400°F + 50 (760°C + 30), 

held at heat for not less than 3 hr, cooled in air to room temperature or 
below, reheated to 1050°F + 25 (565°C + 15), held at heat for not less 
than 3 hr, and cooled in air. 

3.6 Properties: Castings and separately-cast tensile specimens shall conform to 
t e o owing requirements; hardness and tensile testing shall be performed 

in accordance with ASTM A370: 

3.6.1 As Solution Heat Treated or As Solution Treated, Equalized, and Over 

iemperea: 

3.6.1.1 Hardness: Castings shall have hardness not higher than 39 HRC, or 

equ—  aTent. 

3.6.2 After Austenite Conditioning, Sub-Zero Cooling, and Tempering: Tensile 

specimens a~ specimens cut~rom astings s ai~ cvnrorm Lv i►e 

requirements of 3.6.2.1 and 3.6.2.2 after being austenite conditioned by 
heating to 1725° - 1850°F (940° - 1010°C), holding at heat for not less 
than 1 hr per inch (25 mm) of cross-section, and quenching in water or 
cooling as rapidly as possible to room temperature, sub-zero cooled by 
cooling to -100°F (-75°C) or colder, holding at that temperature for not 
less than 3 hr, and warming in air to room temperature, and tempered by 
heating to 1000°F + 25 (540°C + 15), holding at heat for not less than 3 

hr, and cooling in air: 

3.6.2.1 Tensile Properties: 

Tensile Strength, min 	 165,000 psi (1140 MPa) 

Yield Strength at 0.2% Offset, min 	 140,000 psi ( 965 MPa) 

Elongation in 4D, min 	 8% 
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