












































































 
 

29.  A non-magnetic alloy forging comprising: 

a circular cross-section with a diameter greater than 5.25 inches; and 

at least one mechanical property that is substantially uniform throughout a cross-section 

of the forging. 

 

30.  The non-magnetic alloy forging of claim 29, wherein the non-magnetic alloy 

forging comprises one of a non-magnetic stainless steel alloy, a nickel alloy, a cobalt 

alloy, and an iron alloy. 

 

31.  The non-magnetic alloy forging of claim 29, wherein the non-magnetic alloy 

forging comprises a non-magnetic austenitic stainless steel alloy. 

 

32.  The non-magnetic alloy forging of claim 29, wherein the mechanical property is 

at least one of ultimate tensile strength, yield strength, percent elongation, and 

percent reduction in area. 

 

33.  The non-magnetic alloy forging of claim 29, wherein the diameter of the circular 

cross-section is at least 7.25 inches. 

 

34.  The non-magnetic alloy forging of claim 29, wherein the diameter of the circular 

cross-section is in a range of 7.25 inches to 12 inches. 

 

35.  The non-magnetic alloy forging of claim 29, wherein the alloy forging is a 

cylindrical alloy forging. 

 

36.  The non-magnetic alloy forging of claim 29, wherein the alloy is an austenitic 

stainless steel alloy having a composition as set out in UNS N08367. 

 

37.  The non-magnetic alloy forging of claim 29, wherein the alloy is ATI 

Datalloy 2® austenitic stainless steel.  
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38.  The non-magnetic alloy forging of claim 29, wherein a nominal composition of 

the alloy comprises, in weight percentages, 0.03 carbon, 0.30 silicon, 15.1 

manganese, 15.3 chromium, 2.1 molybdenum, 2.3 nickel, 0.4 nitrogen, incidental 

impurities, and balance iron. 

 

39.  The non-magnetic alloy forging of claim 29, wherein the alloy is an austenitic 

alloy comprising chromium, cobalt, copper, iron, manganese, molybdenum, nickel, 

carbon, nitrogen, tungsten, incidental impurities, and, optionally, trace elements. 

 

40.  The non-magnetic alloy forging of claim 39, wherein the alloy further 

comprises at least one of aluminum, silicon, titanium, boron, phosphorus, sulfur, 

niobium, tantalum, ruthenium, vanadium, and zirconium. 

 

41.  The non-magnetic alloy forging of claim 29, wherein the alloy comprises, in 

weight percentages, up to 0.2 carbon, up to 20 manganese, 0.1 to 1.0 silicon, 14.0 

to 28.0 chromium, 15.0 to 38.0 nickel, 2.0 to 9.0 molybdenum, 0.1 to 3.0 copper, 

0.08 to 0.9 nitrogen, 0.1 to 5.0 tungsten, 0.5 to 5.0 cobalt, up to 1.0 titanium, up to 

0.05 boron, up to 0.05 phosphorus, up to 0.05 sulfur, iron, and incidental impurities. 

 

42.  The non-magnetic alloy forging of claim 29, wherein the alloy consists of, in 

weight percentages, up to 0.2 carbon, up to 20 manganese, 0.1 to 1.0 silicon, 14.0 

to 28.0 chromium, 15.0 to 38.0 nickel, 2.0 to 9.0 molybdenum, 0.1 to 3.0 copper, 

0.08 to 0.9 nitrogen, 0.1 to 5.0 tungsten, 0.5 to 5.0 cobalt, up to 1.0 titanium, up to 

0.05 boron, up to 0.05 phosphorus, up to 0.05 sulfur, iron, and incidental impurities. 

 

43.  The non-magnetic alloy forging of claim 29, wherein the alloy comprises, in 

weight percentages, up to 0.05 carbon, 1.0 to 9.0 manganese, 0.1 to 1.0 silicon, 

18.0 to 26.0 chromium, 19.0 to 37.0 nickel, 3.0 to 7.0 molybdenum, 0.4 to 2.5 

copper, 0.1 to 0.55 nitrogen, 0.2 to 3.0 tungsten, 0.8 to 3.5 cobalt, up to 0.6 titanium, 
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a combined weight percentage of columbium and tantalum no greater than 0.3, up to 

0.2 vanadium, up to 0.1 aluminum, up to 0.05 boron, up to 0.05 phosphorus, up to 

0.05 sulfur, iron, and incidental impurities. 

 

44.  The non-magnetic alloy forging of claim 29, wherein the alloy consists of, in 

weight percentages, up to 0.05 carbon, 1.0 to 9.0 manganese, 0.1 to ,1.0 silicon, 

18.0 to 26.0 chromium, 19.0 to 37.0 nickel, 3.0 to 7.0 molybdenum, 0.4 to 2.5 

copper, 0.1 to 0.55 nitrogen, 0.2 to 3.0 tungsten, 0.8 to 3.5 cobalt, up to 0.6 titanium, 

a combined weight percentage of columbium and tantalum no greater than 0.3, up to 

0.2 vanadium, up to 0.1 aluminum, up to 0.05 boron, up to 0.05 phosphorus, up to 

0.05 sulfur, iron, and incidental impurities. 

 

45.  The non-magnetic alloy forging of claim 29, wherein the alloy comprises, in 

weight percentages, up to 0.05 carbon, 2.0 to 8.0 manganese, 0.1 to 0.5 silicon, 

19.0 to 25.0 chromium, 20.0 to 35.0 nickel, 3.0 to 6.5 molybdenum, 0.5 to 2.0 

copper, 0.2 to 0.5 nitrogen, 0.3 to 2.5 tungsten, 1.0 to 3.5 cobalt, up to 0.6 titanium, a 

combined weight percentage of columbium and tantalum no greater than 0.3, up to 

0.2 vanadium, up to 0.1 aluminum, up to 0.05 boron, up to 0.05 phosphorus, up to 

0.05 sulfur, iron, and incidental impurities. 

 

46.  The non-magnetic alloy forging of claim 29, wherein the alloy consists of, in 

weight percentages, up to 0.05 carbon, 2.0 to 8.0 manganese, 0.1 to 0.5 silicon, 

19.0 to 25.0 chromium, 20.0 to 35.0 nickel, 3.0 to 6.5 molybdenum, 0.5 to 2.0 

copper, 0.2 to 0.5 nitrogen, 0.3 to 2.5 tungsten, 1.0 to 3.5 cobalt, up to 0.6 titanium, a 

combined weight percentage of columbium and tantalum no greater than 0.3, up to 

0.2 vanadium, up to 0.1 aluminum, up to 0.05 boron, up to 0.05 phosphorus, up to 

0.05 sulfur, iron, and incidental impurities. 

 

47.  The non-magnetic alloy forging of claim 29, wherein the alloy has a magnetic 

permeability value (µr) less than 1.01.  
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48.  The non-magnetic alloy forging of claim 29, wherein the alloy has a magnetic 

permeability value (µr) less than 1.005. 

 

49.  The non-magnetic alloy forging of claim 29, wherein the alloy has a magnetic 

permeability value (µr) less than 1.001. 

 

50.  The non-magnetic alloy forging of claim 29, wherein the alloy is free from 

ferrite. 

 

51.  A cylindrical non-magnetic alloy forging comprising: 

a circular cross-section with a diameter greater than 5.25 inches; 

wherein at least one of ultimate tensile strength, yield strength, percent 

elongation, and percent reduction in area is uniform throughout a cross-section of the 

forging; and 

wherein the non-magnetic alloy is selected from a stainless steel alloy, a 

nickel alloy, a cobalt alloy, and an iron alloy. 

 

52.  The cylindrical non-magnetic alloy forging of claim 51, wherein the nonmagnetic 

alloy is a non-magnetic austenitic stainless steel alloy, 

 

53.  The cylindrical non-magnetic alloy forging of claim 52, wherein the alloy has a 

magnetic permeability value (µr) less than 1.01. 

 

54.  The cylindrical non-magnetic alloy forging of claim 52, wherein the alloy has a 

magnetic permeability value (µr) less than 1.005. 

 

55.  The cylindrical non-magnetic alloy forging of claim 52, wherein the alloy has a 

magnetic permeability value (µr) less than 1.001.  
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56.  The cylindrical non-magnetic alloy forging of claim 52, wherein the alloy is free 

from ferrite. 

 

57.  The cylindrical non-magnetic alloy forging of claim 51, wherein the alloy is an 

austenitic stainless steel alloy having a composition as set out in UNS N08367, 

 

58.  The cylindrical non-magnetic alloy forging of claim 51, wherein the alloy 

comprises, in weight percentages, up to 0.2 carbon, up to 20 manganese, 0.1 to 1.0 

silicon, 14.0 to 28.0 chromium, 15.0 to 38.0 nickel, 2.0 to 9.0 molybdenum, 0.1 to 3.0 

copper, 0.08 to 0.9 nitrogen, 0.1 to 5.0 tungsten, 0.5 to 5.0 cobalt, up to 1.0 titanium, 

up to 0.05 boron, up to 0.05 phosphorus, up to 0.05 sulfur, iron, and incidental 

impurities. 

 

59.  The cylindrical non-magnetic alloy forging of claim 51, wherein the alloy 

consists of, in weight percentages, up to 0.2 carbon, up to 20 manganese, 0.1 to 1.0 

silicon, 14.0 to 28.0 chromium, 15.0 to 38.0 nickel, 2.0 to 9.0 molybdenum, 0.1 to 3.0 

copper, 0.08 to 0.9 nitrogen, 0.1 to 5.0 tungsten, 0.5 to 5.0 cobalt, up to 1.0 titanium, 

up to 0.05 boron, up to 0.05 phosphorus, up to 0.05 sulfur, iron, and incidental 

impurities.  
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