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• Nickel alloy manufacturing capabilities at Haynes 
International, Inc.

• Three alloys are discussed: HAYNES® 233 ®, 282 ®, 
and 230 ® alloys

• Products forms relevant to sCO2 applications

• ASME Code and alloy specification considerations

• Alloy properties and environmental resistance

• Welding and additive manufacturing accomplishments 
and initiatives
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All HAYNES® and HASTELLOY® alloys are double melted 

Air Melt Electric

Arc Furnace

Argon Oxygen 

Decarburization

Electroslag

Remelting

Followed by and then

and then
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Air Melted Alloys • VIM heat capacity = 25k lbs current plus new 50k 
lbs VIM furnace online 2028

• EAF+AOD heat size = 40k lbs

• ESR input = cylindrical or slab electrodes; 

• ESR finished product are slab or round ingots
– 10k lbs to 13k lbs, depending on alloy. 

• Ingots = feedstock for forgings, plate, sheet, billet, 
bar, wire, tubulars, powder 

• Hot working properties + machine strength mostly 
determine the limits of our manufacturing 
capabilities.
– Ingot break down and wrought mfg process control 

are crucial to end product properties

– Highly engineer and can take 5-10 years to develop 
for a new alloy
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New Equipment – target on line date mid 2028
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Alloy Powder
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Plus international sales and service centers
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• Wrought product forms available for the respective 

alloy

– Paper contains lists codes and specifications
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• 282 alloy : Section I and Section VIII 
Division I ASME Code Case 3024 
– maximum use temperature is 1600oF 

(871oC).  

• 230 alloy is covered by Section 1 and 
Section VIII Division I ASME by Code 
Cases 2063 and 2671, respectively
– Maximum use temperature is 1800oF 

(982oC)

• 233 alloy Code Case: finish data 
collection ~ 2028
– Data collection began Q4 2024; effort 

supported by several industry partners

– Sol’n annealed: Likely maximum T 
1800oF (982oC) 

– Precipitation strengthened condition: 
Likely maximum T 1600oF (871oC)
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UNS N06230 UNS N07208

HAYNES® 230® HAYNES® 282® 

T, o F T , o C Code Case 2671 Code Case 3024

1100 593.3 20.9 41.7

1200 648.9 15.6 32.6

1250 676.7 12.9 26.0

1300 704.4 10.6 20.3

1350 732.2 9.5 15.4

1400 760.0 6.7 11.3

1450 787.8 5.3 7.8

1500 815.6 4.1 5.2

1550 843.3 2.9 2.4

1600 871.1 2.1 1.6

1650 898.9 1.5 not permitted

1700 926.7 1.1

1750 954.4 0.7

1800 982.2 0.45
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• aa

1008 hours in air + water vapor at 982oC
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• Yield and ultimate strength of additively manufactured 233® alloy



• The supply chain for wrought nickel alloy products in commercial applications is strong and 

many product forms are available. 

• The tensile strength, creep resistance, and environmental resistance of 282 alloy and 233 

alloy are suitable for sCO2 service.

• Extensive research on 282 alloy is easily found in literature and ASME Code acceptance of 

282 alloy shows that the alloy has been thoroughly vetted by Haynes, national laboratories, 

and industry. 

• 233 alloy is a next-generation alumina forming alloy that will be a candidate for an ASME 

code case once the data has been generated. Code application is expected between 2028-

2030.

• Additive manufacturing of 282 alloy using powder and wire products is widespread in 

academia and industry. 233 alloy additive manufacturing parameters and test data are 

being actively pursued due to its superior oxidation resistance and excellent creep strength. 
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