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ALLOY 321 IS TITANIUM SETTLED AUSTENITIC STAINLESS STEEL WITH GREATER GENERAL 
CORROSION RESISTANCE. IT HAS PHENOMENAL RESISTANCE TO INTERGRANULAR 
CORROSION AFTER PRESENTATION TO TEMPERATURES IN THE CHROMIUM CARBIDE 
PRECIPITATION SCOPE OF 8001500°F 427816°C. THE ALLOY MAINTAINS OXIDATION TO 
1500°F 816°C AND HAS HIGHER CREEP AND STRESS RUPTURE PROPERTIES THAN ALLOYS 
304 AND 304L. IT ALSO MAINTAINS GOOD LOW
TEMPERATURE TOUGHNESS.

ALLOY 321H IS THE HIGHER CARBON 0.040.10 VERSION OF THE ALLOY. IT WAS PRODUCED 
TO IMPROVE CREEP RESISTANCE AND FOR HIGHER STRENGTH AT TEMPERATURES ABOVE 
1000°F 537°C. IN MOST OCCURRENCES, THE CARBON CONTENT OF THE PLATE ENABLES 
DUAL CERTIFICATION. ALLOY 321 CANNOT BE HARDENED BY HEAT TREATMENT, JUST BY 
COLD WORKING. IT CAN BE EFFECTIVELY WELDED AND PROCESSED BY STANDARD SHOP 
FABRICATION PRACTICES.

APPLICATIONS
• AIRCRAFT PISTON ENGINE MANIFOLDS AND EXHAUST STACKS
• EXPANSION JOINTS
• THERMAL OXIDIZERS
• REFINERY EQUIPMENT
• HIGH TEMPERATURE CHEMICAL PROCESS EQUIPMENT
• FOOD PROCESSING EQUIPMENT AND STORAGE

CHARACTERISTICS
• OXIDATION RESISTANT TO 1600°F
• STABILIZED AGAINST WELD HEAT AFFECTED ZONE HAZ INTERGRANULAR CORROSION
• RESISTS POLYTHIONIC ACID STRESS CORROSION CRACKING
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CORROSION RESISTANCE
ALLOY 321 SHOWS GOOD GENERAL CORROSION RESISTANCE THAT IS SIMILAR TO 304. IT 
WAS CREATED FOR USE IN THE  CHROMIUM CARBIDE PRECIPITATION SCOPE BY 
18001500°F 427816°C WHERE UNSTABILIZED ALLOYS FOR EXAMPLE 304  ARE SUBJECT 
TO INTERGRANULAR ATTACK. THE ALLOY CAN BE UTILIZED IN MOST DILUTED ORGANIC 
ACIDS AT MODERATE TEMPERATURES AND IN PURE PHOSPHORIC ACID AT LOWER 
TEMPERATURES AND UP TO 10% DILUTED SOLUTIONS AT HIGH TEMPERATURES. ALLOY 321 
OPPOSES POLYTHIONIC ACID STRESS CORROSION CRACKING IN HYDROCARBON SERVICE. 
IT CAN ALSO BE USED IN CHLORIDE OR FLUORIDE FREE CAUSTIC SOLUTIONS AT MODERATE 
TEMPERATURES. ALLOY 321 DOES NOT PERFORM WELL IN CHLORIDE SOLUTIONS, EVEN IN 
SMALL CONCENTRATIONS, OR IN SULFURIC ACID SERVICE.

MACHINING
304 STAINLESS ARE NOT TOUGHER THAN 321 STAINLESS, THIS MATERIAL WILL PRODUCE 
THE SAME TOUGH STRINGY CHIPS.  TO WORK HARDEN; SLOW SPEEDS AND HEAVY FEEDS 
WILL MINIMIZE THIS ALLOY’S TENDENCY.

WELDING
321 STAINLESS STEELS IS PROMPTLY WELDED BY ALL COMMON TECHNIQUE, INCLUDING 
SUBMERGED ARC. SUITABLE WELD FILLERS ARE MOST FREQUENTLY SPECIFIED AS AWS E/ER 
347 OR E/ER 321. THIS ALLOY IS MOSTLY CONSIDERED TO HAVE  COMPARABLE 
WELDABILITY TO 304 AND 304L STAINLESS WITH THE PRIME DIFFERENCE BEING THE 
TITANIUM ADDITION WHICH REMOVES OR PREVENTS CARBIDE PRECIPITATION DURING 
WELDING.

HOT WORKING
WORKING TEMPERATURES OF 21002300 F 11491260 C ARE SUGGESTED FOR FORGING, 
UPSETTING AND OTHER HOT WORK PROCESS. DON’T WORK THIS ALLOY AT TEMPERATURES 
BENEATH 1700 F 927 C. MATERIAL MUST BE WATER QUENCHED OR COMPLETELY 
ANNEALED AFTER WORKING TO REATTAIN MAXIMUM CORROSION RESISTANCE.

COLD WORKING
IN SPITE OF THE FACT THAT THIS MATERIAL REQUIRES HIGHER INITIAL FORCES THAN 304 
STAINLESS STEELS, IT IS SLIGHTLY TOUGH AND DUCTILE AND CAN BE EASILY STAMPED, 
BLANKED, SPUN AND DRAWN.

ANNEALING
ANNEALING AT 18002000 F 9281093 C AIR COOL. THIS PROCESS WILL RESULT IN 
MAXIMUM DUCTILITY. FOR MAXIMUM CORROSION RESISTANCE, SEE THE NOTE ON SETTLED 
ANNEAL UNDER CORROSION.
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CHEMICAL PROPERTIES 

Grade C  N  Si  P  S  Cr  Mn  Ni  Fe  Ti 

321 0.08 
max  

 

0.10
max 

 

1.0
max 

 

0.045
max 

 

0.03
max  

 

17.0
19.0  

 

2.0
max  

9.0 12.0 Remainder 5x(C+N)
0.70 

321H 0.04-
0.10  

0.10 
max 

1.0 
max 

0.045 
max 

0.03 
max  

17.0-
19.0  

2.0 
max  

9.0-12.0  Remainder  4x(C+N)-
0.70 

MECHANICAL PROPERTIES

Grade Tensile Strength (ksi) 0.2% Yield Strength 
(ksi)

Elongation% in 2 inches

21 / 321H 75 30 40

 

PHYSICAL PROPERTIES 

Properties Units Temperature in C

Density 7.92 g/cm3 Room

Specific Heat 0.12 Kcal/kg.C 22°

Melting Range 1371 1400 oC -
Modulus of Elasticity 193 KN/mm2 20°

Electrical Resistivity 72 μΩ.cm Room

Coefficient of Expansion 16.6 μm/m °C 20-100°

Thermal Conductivity 16.0 W/m-°K 20°

 

ASTM SPECIFICATIONS 

Pipe / Tube (SMLS) Sheet / Plate Bar Forging Fitting
A 213, A 249 A 167, A 240 A 276 A 182 A 403

 

AVAILABILITY 

MANUFACTURING RAW MATERIALS
Refractory anchors Pipes

Fasteners Tubes

Custom Machining Bars

Custom Fabrication Sheets

Piping / Spools Plates

Stamped Parts -

B/W Fittings -

S/W Fittings -
Flanges -

Compression Fittings -

 

 


	Page 1
	Page 2
	Page 3

