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MATERIAL CERTIFICATION TRAINING 
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REFERENCES 
 

 Federal Specification QQ-N-286 
 Monel K500® 

Federal Specification QQ-N-281 
 Monel 400® 

American Society for Testing and Materials   
  (ASTM) B150 
World-Wide Web for definitions   
  and terminology 
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OBJECTIVES 
 

 Definitions & Terminology 
 Super Alloys 

 Monel® K500 
 Alloy 400 

 Material Certification requirements   
    specialty metals 
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DEFINITIONS & TERMINOLOGY 
 

 Abbreviations 
 AGE HD = Aged Hardened 
 ANN = Annealed 
 CD = Cold Drawn 
 HF = Hot Finished 
 HR = Hot Rolled 
 SR = Stress Relieved 
 SSRT = Slow Strain Rate Tensile Test 
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DEFINITIONS & TERMINOLOGY 
  Age Hardening 
 The term applied to soft or low carbon steels, 
relates to slow, gradual changes that take place in 
properties of steel after the final treatment.   
 These changes, which bring about a condition of 
increased hardness, elastic limit, and tensile strength 
with a consequent loss in ductility, occur during the 
period in which the steel is at normal temperatures. 
 Used to increase the mechanical properties of the 
base metal, to increase the yield strength and tensile 
strength.  
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DEFINITIONS & TERMINOLOGY 
  Annealing 
 A heating and cooling operation implying usually a 
relatively slow cooling.  Annealing is a comprehensive 
term.  The process of such a heat treatment may be: to 
remove stresses; to induce softness; to alter ductility; 
toughness; electrical magnetic, or other physical 
properties; to refine the crystalline structure; to 
remove gases; to produce a definite micro-structure.   
 In annealing, the temperature of the operation and 
the rate of cooling depend upon the material being 
heat treated and the purpose of the treatment. 
 This is 100 percent wiping the slate:  stresses are 
removed because the crystalline structure has relaxed 
and/or realigned itself.  Done as a final step after all of 
the drawing or forming.  
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DEFINITIONS & TERMINOLOGY 
  Cold Drawn 
 Drawing material at a temperature below the 
softening point of the metal. This reduces thickness 
and increases hardness (cold work).  Lower cost 
because heat is not added, but high residual stresses 
are added. 

  Stress Relieved 
 Heating to a suitable temperature, holding long 
enough to reduce residual stresses and then cooling 
slowly enough to minimize developing new residual 
stresses.  Quicker and cheaper than annealing albeit 
have not relaxed crystal structures.  Done as a final 
step after all of the drawing or forming.   
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DEFINITIONS & TERMINOLOGY 
 Hot Finished 

 Performing a secondary operation on a metal post 
drawing:  swaging, tapers, curves, etc.  Heat helps 
reduce residual stress and allow for more flexibility. 

 Hot Rolled 
 Rolling material at a temperature above the 
softening point of the metal. This reduces thickness 
and keeps hardness.  Allows for less residual stress 
than cold working, however, some stresses will still be 
present. 
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DEFINITIONS & TERMINOLOGY 
  Slow Strain Rate Tensile Test (SSRT) 
 Determines if a lot of metal is susceptible to 
intergrannular cracking.  The SSRT specimens shall be 
heat treated using the final heat treatment procedure 
used on the lot before being placed into service.  Any 
lot that has been rejected shall not be submitted for 
acceptance. 
 Lots of material that are aged or re-solution 
annealed and aged with a heat treating procedure that 
is not equivalent, shall be re-tested using specimens 
taken from the material after the final heat treatment. 
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SUPER ALLOYS 
 Monel K500® - UNS N05500 
 Monel K500® is a nickel-copper alloy with the same 
corrosion resistance and characteristics as  
Monel 400®. Monel K500® has greater strength and 
hardness than 400, as a result of added aluminum 
and titanium.  
 This is the aged hardened version of Monel 400®.  
As such, it has increased strength with excellent 
resistance to sea water corrosion. 

Chemical Analysis of Monel K500® (UNS N05500) 
C 

Co 
MN 
P 

Fe 
Pb 

S 
Sn 

Si 
Zn 

Cu Ni Al Ti 

0.18 
0.25 

1.5 
0.02 

2.0 
0.006 

0.006 
0.006 

0.50 
0.02 

27.0-33.0 63.0 Min 2.30 – 3.15 0.35-0.85 
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SUPER ALLOYS 
 Alloy 400 – UNS N04400 

 Common Trade Names: Monel 400®, Nickelvac® 400, 
Nicorros® 400, Silverin® 400 
 Monel 400® is a nickel-copper alloy that is hardened 
by cold working only. Monel 400® has low corrosion 
rate in flowing sea water, therefore, it is widely used 
in marine applications. Monel 400® can be used in 
temperatures up to 1000°F. The alloy has great 
mechanical properties at subzero temperatures. 

Chemical Analysis of Alloy 400 (UNS N04400) 
Class C MN Fe S Si Cu Ni Al Pb Sn Zn P 

A 
 

0.2 2.0 2.50 0.015 0.5 R 63-70 0.5 0.006 0.006 0.02 0.02 

B 0.3 2.0 2.50 
0.025- 
0.060 

0.5 R 63-70 0.5 0.006 0.006 0.02 0.02 
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REQUIREMENTS OF THE QQ-N-286 
MATERIAL CERTIFICATION 
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HUNTINGTON ALLOYS K500 MATERIAL 
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HUNTINGTON ALLOYS K500 MATERIAL 
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FOR TRAINING USE ONLY 

HUNTINGTON ALLOYS K500 MATERIAL 
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HUNTINGTON ALLOYS K500 MATERIAL 
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HUNTINGTON ALLOYS K500 MATERIAL 
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HUNTINGTON ALLOYS K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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ELECTRALLOY K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 



37 TM-0006   02/19/16 

SCOT FORGE K500 MATERIAL 



38 TM-0006   02/19/16 

SCOT FORGE K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 
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SCOT FORGE K500 MATERIAL 
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REQUIREMENTS OF THE QQ-N-281 
MATERIAL CERTIFICATION 
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DEUTSCHE NICKEL MONEL 400 MATERIAL 
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REQUIREMENTS OF THE ASTM B150 
MATERIAL CERTIFICATION FOR  

Al-Ni-Br UNS Nos. C63000 & C63200 
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GENERAL REQUIREMENTS FOR 
RECEIPT INSPECTION OF C63XXX 

 TDGO Policy - Material shall be lotted in by 
Heat and Batch (Lot No.) [in this order] 

 Mercury-free statement is mandatory 
 When C63000 is specified, standard strength or 

high strength temper  shall be specified also 
(paragraph 4.1.3.1) 

 C63200 shall be heat-treated per paragraph 5.2 
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CHEMICAL REQUIREMENTS 
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MECHANICAL REQUIREMENTS FOR C63000 
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BOLTON AEROSPACE C63000 MATERIAL 
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MECHANICAL REQUIREMENTS FOR C63200 
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AMPCO METAL C63200 MATERIAL 
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SUMMARY 
 

 Annealed versus Age Hardened 
 Monel® K500 versus Alloy 400 
 Aluminum Bronze Rod C63000 versus C63200 
 Material Certification requirements 
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QUESTIONS & ANSWERS 
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