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1.1 Fom: This  s p e c i f i c a t i o n  covers q u a l i t y  assurance sampling procedures which 
may be used t o  determi ne conformance t o  appl i cab1 e speci f i  c a t i  on 
requirements o f  carbon and low-al l o y  s tee l  cast ings.  

2. APPLICABLE DOCUMENTS: None. 

3. TECHNICAL REQUIREMENTS: 

3.1 General: 

3.1.1 Omission from t h i s  s p e c i f i c a t i o n  o f  conf i rmatory t e s t s  o f  c e r t a i n  ma te r ia l  
p roper t i es  o r  a t t r i b u t e s  c o n t r o l  l e d  by t h e  app l i cab le  ma te r ia l  
s p e c i f i c a t i o n  does n o t  re1 i eve  the  vendor o f  r e s p o n s i b i l i t y  f o r  f u r n i s h i n g  
cas t ings  which conform i n  a l l  respects  t o  t h e  app l i cab le  s p e c i f i c a t i o n .  

3.1.2 I n  event o f  a c o n f l i c t  between the  requirements s p e c i f i e d  he re in  and 
requirements o f  a p a r t i c u l a r  ma te r ia l  spec i f i ca t i on ,  t h e  f o l l o w i n g  r u l e s  
s h a l l  apply: 

3.1.2.1 When requirements o f  the ma te r ia l  s p e c i f i c a t i o n  are more s t r i ngen t ,  they 
s h a l l  take precedence. 

3.1.2.2 When requirements o f  t h i s  AMs are more s t r i ngen t ,  they s h a l l  take 
precedence. 

3.1.2.3 When i n s t r u c t i o n s  are issued by the  purchaser regard ing q u a l i t y  
assurance sampling procedures, such i n s t r u c t i o n s  s h a l l  take precedence 
over  the  requirements o f  e i t h e r  t h i s  s p e c i f i c a t i o n  o r  t h e  p a r t i c u l a r  
s p e c i f i c a t i o n  i n  which t h i s  s p e c i f i c a t i o n  i s  invoked. 
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3.2 R e s p o n s i b i l i t y  For  Tests: The vendor o f  cas t ings  s h a l l  supply a l l  samples 
f o r  vendor's t e s t s  and s h a l l  be respons ib le  f o r  per forming a l l  requ i red  
tes ts .  

3.3 D e t a i l  Requirements: 

3.3.1 C l a s s i f i c a t i o n :  For  the  purpose o f  c l a r i f y i n g  t e s t  requirements, cas t i ngs  
s h a l l  be c l a s s i f i e d  as fo l lows:  

C1 ass Desc r ip t i on  

I 

II 

Castings fu rn ished i n  t h e  f i n a l  heat  t r e a t e d  c o n d i t i o n  
t o  t h e  mechanical p roper t i es  s p e c i f i e d  f o r  t h e  f i n a l  
product. 

Castings fu rn ished normal i t e d ,  normal i z e d  and tempered, 
normalized and annealed, o r  annealed only ,  e.g., 
c a r b u r i z i n g  grades, and cas t ings  which must e x h i b i t  
capabi l  i t y  o f  meeting s p e c i f i e d  mechanical p roper t i es  
when subsequently heat  t reated.  

Castings fu rn ished hardened and tempered t o  a s p e c i f i e d  
hardness range only. 

III 

3.3.2 Test  Methods: Sha l l  be i n  accordance w i t h  requirements of t h e  app l i cab le  
I f  a t e s t  method i s  n o t  spec i f ied ,  t h e  method o f  m a t e r i a l  s p e c i f i c a t i o n .  

t e s t  s h a l l  be as agreed upon by purchaser and vendor. 

3.3.3 Inspec t ion  Lo t :  
from one hea t  o f  ma te r ia l ,  hea t  t r e a t e d  as a batch o r  sequen t ia l l y  heat  
t r e a t e d  i n  a continuous furnace, and presented f o r  vendor's i nspec t i on  a t  
one time. 

Shal l  c o n s i s t  o f  cas t i ngs  o f  t he  same p a r t  number, made 

3.3.4 Tests: Castings s h a l l  be subjected t o  such t e s t s  and inspec t ions  as 

3.3.4.1 

necessary t o  ensure conformance t o  app l i cab le  speci f i c a t i o n  requirements. 

General: 
m o r  c a s t i n g  such as composition, h a r d e n a b i l i t y ,  c leanl iness,  e tc ,  
need n o t  be conducted on cas t i ngs  from t h a t  heat, prov ided t h a t  these 
t e s t s  have been performed on t h e  heat  and hea t  i d e n t i t y  o f  t h e  cast ings 
i s  maintained. When analyzed o r  tested,  cas t i ngs  s h a l l  conform t o  t h e  
requirements o f  t h e  app l i cab le  ma te r ia l  spec i f i ca t i on .  

from each inspec t i on  l o t .  
r e l a t i o n s h i p  tias been es tab l i shed and accepted by purchaser and vendor 
f o r  a g iven c a s t i n g  and heat  t r e a t  cycle, t h e  frequency o f  d e s t r u c t i v e  
t e s t i n g  may be reduced t o  t h e  l e v e l  permi t ted  by purchaser and hardness 
used as t h e  conformance c r i t e r i a .  

Tests f o r  p r o p e r t i e s  which are c h a r a c t e r i s t i c  o f  a heat  o f  

3.3.4.2 Class I Castings: Sha l l  be tes ted  on t h e  bas is  o f  a t  l e a s t  one cas t i ng  
Once a v a l i d  hardness/ tens i le  p roper ty  

3.3.4.3 Class II and III Castings: Shal l  be nondest ruc t ive ly  tes ted  t o  
determine conformance t o  spec i f ied  hardness, g r a i n  s ize,  and s t r u c t u r a l  
requ i  remen t s  . 
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3.3.5 Sampling: Shal l  be i n  accordance w i t h  t h e  fo l l ow ing :  

3.3.5.1 Preproduction Castings: Sample s h a l l  c o n s i s t  o f  a t  l e a s t  one c a s t i n g  
from each new o r  reworked master p a t t e r n  and s h a l l  be rep resen ta t i ve  o f  
t h e  m a t e r i a l s  and procedures t o  be used i n  producing produc t ion  cast ings.  

3.3.5.2 Product ion Castings: 

3.3.5.2.1 Composition: Shal l  be determined on sample coupons cas t  i n  a mold 
w i t h  p a r t s  or on a c a s t i n g  from each heat  o f  metal i n  t h e  de l i ve red  
l o t  o f  cast ings.  

3.3.5.2.2 Mechanical Proper t ies :  Shal l  be determined on specimens c u t  from a t  
l e a s t  one c a s t i n g  ( i n  s p e c i f i c  areas when requ i red  by purchaser) or ,  
when pe rm i t ted  by purchaser, on a t  l e a s t  two separate ly-cast  specimens 
rep resen ta t i ve  o f  each inspec t i on  l o t .  

3.3.5.2.2.1 When t e s t i n g  o f  specimens c u t  from cas t ings  i s  l i m i t e d  t o  a g iven 
area o f  t h e  cas t ing ,  s ize,  number, and s p e c i f i c  l o c a t i o n  o f  such 
specimens s h a l l  be as agreed upon by purchaser and vendor. 

I n t e g r a l  l y - c a s t  specimens may be used f o r  acceptance t e s t  or 
p e r i o d i c  t e s t i n g  when permi t ted  by purchaser, prov ided t h a t  t he  
vendor o f  cas t ings  submits t e s t  data t o  e s t a b l i s h  a cons is ten t  
r e l a t i o n s h i p  between cas t i ng  and i n t e g r a l  specimen proper t ies .  

3.3.5.2.2.2 

3.3.5.2.3 Decarbur izat ion:  Sha l l  be determined on a t  l e a s t  one sample from each 
inspec t i on  l o t .  

3.3.5.2.4 Grain Size, Macrostructure o r  Mic ros t ruc ture ,  Cleanl iness, and 
I n c l u s i o n  Rating: When requ i red  by purchaser, s h a l l  be determined on 
a t  l e a s t  one cas t i ng  from each inspec t i on  l o t .  

3.3.5.3 When a s t a t i s t i c a l  sampling p l a n  and acceptance q u a l i t y  l e v e l  (AQL) have 
been agreed upon by purchaser and vendor, sampling s h a l l  be i n  
accordance w i t h  such p lan  i n  l i e u  o f  sampling as i n  3.3.5.2 and the  
r e p o r t  o f  conformance s h a l l  s t a t e  t h a t  such p l a n  was used. 

3.3.6 Resampling and Retesting: I f  any specimen used i n  the  above t e s t s  f a i l s  
t o  meet t h e  s p e c i f i e d  requirements, d i s p o s i t i o n  o f  t h e  cas t ings  may be 
based on t h e  r e s u l t s  o f  t e s t i n g  th ree  a d d i t i o n a l  specimens f o r  each 
o r i g i n a l  nonconforming specimen. The r e t e s t  specimens s h a l l  be taken from 
cas t i ng  areas e s s e n t i a l l y  equ iva len t  t o  t h a t  from which the  o r i g i n a l  
nonconforming specimen was taken. 
t he  s p e c i f i e d  requirements s h a l l  be cause f o r  r e j e c t i o n  o f  t h e  cas t ings  
represented and no a d d i t i o n a l  t e s t i n g  s h a l l  be permitted. 
t e s t s  s h a l l  be reported. 

F a i l u r e  o f  any r e t e s t  specimen t o  meet 

Resul ts  o f  a l l  

4. QUALITY ASSURANCE PROVISIONS: Not appl icable.  

5. PREPARATION FOR DELIVERY: Not appl i c a b l  e. 

6. ACKNOWLEDGMENT: Not appl icable.  
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