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AN AMERICAN NATIONAL STANDARD

The Engineering Society
For Advancing Mobility
Land Sea Air and Space ®

I N T E R N A T I O N A L SPECIFICATION

AEROSPACE
MATERIAL

AMS 4231E
Superseding AMS 4231D

Issued 8 - 1 - 4 2

Revised 7 - 1 - 8 3

ALUMINUM ALLOY CASTINGS, SAND
4 . 5 C u  -  1 . 1 S i  ( 2 9 5 . 0 - T 6 )

S o l u t i o n  a n d  P r e c i p i t a t i o n  H e a t  T r e a t e d UNS A02950

1 . SCOPE:

1.1 F o r m :  T h i s  s p e c i f i c a t i o n  c o v e r s  a n  a l u m i n u m  a l l o y  i n  t h e  f o r m  o f  s a n d
c a s t i n g s .

1.2 A p p l i c a t i o n :   P r i m a r i l y  f o r  c o m p o n e n t s  w h e r e  a  c o m b i n a t i o n  o f  m o d e r a t e
s t r e n g t h ,  g o o d  d u c t i l i t y , a n d  r e s i s t a n c e  t o  s h o c k  i s  d e s i r e d .

2 . APPLICABLE DOCUMENTS:  The following publications form a part  of this
s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n . T h e  l a t e s t  i s s u e  o f  A e r o s p a c e
M a t e r i a l  S p e c i f i c a t i o n s  ( A M S )  s h a l l  a p p l y . T h e  a p p l i c a b l e  i s s u e  o f  o t h e r
d o c u m e n t s  s h a l l  b e  a s  s p e c i f i e d  i n  A M S  2 3 5 0 .

2.1 SAE Publ ica t ions :   Ava i l ab le  f rom SAE,  400  Commonwea l th  Dr ive ,  War renda le ,
P A  1 5 0 9 6 .

2.1.1 A e r o s p a c e  M a t e r i a l  S p e c i f i c a t i o n s :

AMS 2350 -  S t a n d a r d s  a n d  T e s t  M e t h o d s
AMS 2360 - R o o m  T e m p e r a t u r e  T e n s i l e  P r o p e r t i e s  o f  C a s t i n g s
AMS 2635 - R a d i o g r a p h i c  I n s p e c t i o n
AMS 2645 - F l u o r e s c e n t  P e n e t r a n t  I n s p e c t i o n
AMS 2646 - C o n t r a s t  D y e  P e n e t r a n t  I n s p e c t i o n
AMS 2694 - Repa i r  Weld ing  of  Aerospace  Cas t ings
AMS 2804 - Identification, Castings

2.2 A S T M  P u b l i c a t i o n s :   A v a i l a b l e  f r o m  A m e r i c a n  S o c i e t y  f o r  T e s t i n g  a n d
M a t e r i a l s ,  1 9 1 6  R a c e  S t r e e t ,  P h i l a d e l p h i a ,  P A  1 9 1 0 3 .

ASTM B557 - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
P r o d u c t s

ASTM E10 - Brinell Hardness of Metallic Materials
ASTM E34 - Chemical Analysis of Aluminum and Aluminum Alloys
ASTM E155 - Reference Radiographs for Inspection of Aluminum and Magnesium

C a s t i n g s ,  S e r i e s  I I I

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirety voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible or protecting themselves against liability for infringement of patents.‘*
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AMS 4231E

2 . 3 U . S .  G o v e r n m e n t  P u b l i c a t i o n s :   A v a i l a b l e  f r o m  C o m m a n d i n g  O f f i c e r ,  N a v a l
P u b l i c a t i o n s  a n d  F o r m s  C e n t e r ,  5 8 0 1  T a b o r  A v e n u e ,  P h i l a d e l p h i a ,  P A 19120.

2 . 3 . 1 F e d e r a l  S t a n d a r d s :

F e d e r a l  T e s t  M e t h o d  S t a n d a r d  N o .  1 5 1  -  M e t a l s ;  T e s t  M e t h o d s

2 . 3 . 2 M i l i t a r y  S t a n d a r d s :

MIL-STD-649  -  Aluminum and  Magnes ium Produc t s ,  P repara t ion  fo r  Sh ipment
a n d  S t o r a g e

3 . TECHNICAL REQUIREMENTS:

3 . 1 C o m p o s i t i o n :   S h a l l  c o n f o r m  t o  t h e  f o l l o w i n g  p e r c e n t a g e s  b y  w e i g h t ,
de te rmined  by  wet  chemica l  methods  in  accordance  wi th  ASTM E34 ,  by
s p e c t r o g r a p h i c  m e t h o d s  i n  a c c o r d a n c e  w i t h  F e d e r a l  T e s t  M e t h o d  S t a n d a r d
N o .  1 5 1 ,  M e t h o d  1 1 2 ,  o r  b y  o t h e r  a n a l y t i c a l  m e t h o d s  a p p r o v e d  b y  p u r c h a s e r :

Copper
S i l i c o n
I r o n
Manganese
Zinc
T i t a n i u m
Magnesium
O t h e r  I m p u r i t i e s ,  e a c h
O t h e r  I m p u r i t i e s ,  t o t a l
Aluminum

4 . 0 - 5 . 0
0 . 7 - 1 . 5

- - 1 . 0
- - 0 . 3 5
- - 0 . 3 5
- - 0 . 2 5
- - 0 . 0 3
- - 0 . 0 5
- - 0 . 1 5

remainder

3 . 2 C o n d i t i o n :   S o l u t i o n  a n d  p r e c i p i t a t i o n  h e a t  t r e a t e d .

3 . 3 C a s t i n g s :   C a s t i n g s  s h a l l  b e  p r o d u c e d  i n  l o t s  f r o m  m e t a l  c o n f o r m i n g  t o  3 . 1 .
M e t a l  r e m e l t e d  f r o m  p r e v i o u s l y  a n a l y z e d  i n g o t  m a y  b e  p o u r e d  d i r e c t l y  i n t o
c a s t i n g s .   F u r n a c e  o r  l a d l e  a d d i t i o n s  o f  g r a i n - r e f i n i n g  e l e m e n t s  o r  a l l o y s
a r e  p e r m i s s i b l e .   U n l e s s  o t h e r w i s e  a g r e e d  u p o n  b y  p u r c h a s e r  a n d  v e n d o r ,
m o l t e n  m e t a l  t a k e n  f r o m  a l l o y i n g  f u r n a c e s ,  w i t h  o r  w i t h o u t  a d d i t i o n s  o f
f o u n d r y  o p e r a t i n g  s c r a p  ( g a t e s ,  s p r u e s ,  r i s e r s ,  a n d  r e j e c t e d  c a s t i n g s ) ,
s h a l l  n o t  b e  p o u r e d  i n t o  c a s t i n g s  u n l e s s  f i r s t  c o n v e r t e d  t o  i n g o t ,  a n a l y z e d ,
a n d  r e m e l t e d  o r  u n l e s s  t h e  c o m p o s i t i o n  o f  a  s a m p l e  t a k e n  a f t e r  t h e  l a s t
a d d i t i o n  t o  t h e  m e l t  h a s  b e e n  f o u n d  t o  c o n f o r m  t o  3 . 1 .

3.3.1 A  m e l t  s h a l l  b e  t h e  m e t a l  w i t h d r a w n  f r o m  a  b a t c h - f u r n a c e  c h a r g e  o f  2 0 0 0  l b
( 9 0 0  k g )  o r  l e s s  a s  m e l t e d  f o r  p o u r i n g  c a s t i n g s  o r ,  w h e n  p e r m i t t e d  b y
p u r c h a s e r ,  a  m e l t  s h a l l  b e  4 0 0 0  l b  ( 1 8 0 0  k g )  o r  l e s s  o f  m e t a l  w i t h d r a w n
f r o m  o n e  c o n t i n u o u s  f u r n a c e  i n  n o t  m o r e  t h a n  8  c o n s e c u t i v e  h o u r s .
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AMS 4231E

3.3.2 A lot  shal l  be  a l l  cas t ings  poured f rom a  s ingle  mel t  in  not  more  than 8
Ø consecut ive  hours  and solut ion and precipi ta t ion heat  t rea ted in  the  same

heat  t rea tment  ba tch .

3.4 Cast Test Specimens:  Chemical analysis specimens and tensile specimens
s h a l l  b e  c a s t  a s  f o l l o w s :

3.4.1 Chemical Analysis Specimens:  Shall be cast from each melt and shall be of
a size and shape agreed upon by purchaser and vendor.

3.4.2 Tensi le  Specimens:   Shal l  be  cas t  wi th  each lo t  of  cas t ings ,  shal l  be  of
standard proportions conforming to ASTM B557 with 0.500 in. (12.50 mm)
d i a m e t e r  a t  t h e  r e d u c e d  p a r a l l e l  g a g e  s e c t i o n ,  a n d  s h a l l  b e  c a s t  t o  s i z e
in  molds  made with  the  regular  foundry mix of  sand,  wi thout  us ing chi l ls .
Meta l  for  the  specimens  shal l  be  par t  of  the  mel t  which is  used for  the
c a s t i n g s .   I f  t h e  m e t a l  f o r  c a s t i n g s  i s  g i v e n  a n y  t r e a t m e n t ,  s u c h  a s
f luxing or  cool ing and reheat ing,  the  metal  for  the  specimens shal l  be  a
por t ion  of  the  meta l  so  t rea ted  and,  dur ing such t rea tment ,  shal l  be
heated to the same maximum temperature and held for approximately the same
t ime as  the  mol ten  meta l  for  the  cas t ings .   The temperature  of  the  meta l
dur ing pour ing of  the  specimens shal l  be  not  lower  than that  dur ing
pour ing  of  the  cas t ings .

3.5 Heat  Treatment :   No speci f ic  heat  t rea t ing ins t ruct ions  are  speci f ied  but
cas t ings  and representa t ive  tens i le  specimens  shal l  be  solut ion and
p r e c i p i t a t i o n  h e a t  t r e a t e d  t o  p r o d u c e  t h e  p r o p e r t i e s  s p e c i f i e d  i n  3 . 6 . 1  a n d

Ø 3.6 .2 .   Recommended heat  t rea tment  i s  presented  in  3 .5 .1  and 3 .5 .2 .  At
l e a s t  o n e  s e t  o f  t e n s i l e  s p e c i m e n s  s h a l l ,  d u r i n g  e a c h  s t a g e  o f  h e a t
t rea tment ,  be  put  in to  a  batch- type furnace  wi th  each load of  cas t ings  or
in to  a  cont inuous  furnace  a t  in tervals  of  not  longer  than 3  hours .

3.5.1 Solu t ion  Heat  Trea tment :   Heat  to  960°F ±  10  (515°C ± 5) ,  ho ld  a t  hea t  for
Ø 12 hr ±0.25, and quench in hot (150° -  212°F (65° -  100°C)) water.

3.5.2 Prec ip i ta t ion  Heat  Trea tment :   Heat  to  31O°F ±10 (155°C ±  5) ,  ho ld  a t
Ø h e a t  f o r  3 -  6  h r ,  a n d  c o o l  i n  a i r .

3.6 Proper t ies :   Cast ings  and representa t ive  tens i le  specimens  produced in
accordance wi th  3 .4 .2  shal l  conform to  the  fol lowing requirements :

3.6.1 T e n s i l e  P r o p e r t i e s :   S h a l l  b e  a s  f o l l o w s , determined in accordance with
Ø ASTM B557; conformance to the requirements of 3.6.1.1 shall be used as

bas is  for  acceptance  of  cas t ings  except  when purchaser  speci f ies  tha t  the
requirements  of  3 .6 .1 .2  apply:

3.6.1.1 Separately-Cast Specimens:

Tensi le  St rength ,  min 32,000 psi (220 MPa)
Yield Strength at 0.2% Offset,  min 20,000 psi (140 MPa)
Elongation in 2 in. (50 mm) or 4D, min 3 %
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AMS 4231E
3 . 6 . 1 . 2 S p e c i m e n s  C u t  F r o m  C a s t i n g s :   W h e n  t e n s i l e  p r o p e r t i e s  o f  c a s t i n g s  a r e

d e t e r m i n e d ,  t h e  a v e r a g e  o f  n o t  l e s s  t h a n  f o u r ,  a n d  p r e f e r a b l y  1 0 ,
s p e c i m e n s  c u t  f r o m  t h i c k  a n d  t h i n  s e c t i o n s  s h a l l  b e  a s  f o l l o w s :

T e n s i l e  S t r e n g t h ,  m i n 24,000 psi  (165 MPa)
Y i e l d  S t r e n g t h  a t  0 . 2 %  O f f s e t ,  m i n 15,000 psi  (105 MPa)
E l o n g a t i o n  i n  2  i n .  ( 5 0  m m )  o r  4 D ,  m i n 0.7%

3 . 6 . 1 . 2 . 1 W h e n  p r o p e r t i e s  o t h e r  t h a n  t h o s e  o f  3 . 6 . 1 . 2  a r e  r e q u i r e d ,  t e n s i l e
s p e c i m e n s  a s  i n  4 . 3 . 4  t a k e n  i n  l o c a t i o n s  i n d i c a t e d  o n  t h e  d r a w i n g ,
f r o m  a  c a s t i n g  c h o s e n  a t  r a n d o m  t o  r e p r e s e n t  t h e  l o t ,  s h a l l  h a v e  t h e
p r o p e r t i e s  i n d i c a t e d  o n  t h e  d r a w i n g  f o r  s u c h  s p e c i m e n s . P r o p e r t y
requ i rements  may  be  des igna ted  in  accordance  wi th  AMS 2360 .

3 . 6 . 2 H a r d n e s s :   C a s t i n g s ,  e x c e p t  a t  s p r u e  a n d  r i s e r  l o c a t i o n s ,  s h o u l d  h a v e
Ø ha rdness  o f  65  -  95  HB/10 /500  o r  70  -  100  HB/10 /1000 ,  de t e rmined  in

a c c o r d a n c e  w i t h  A S T M  E 1 0 ,  b u t  c a s t i n g s  s h a l l  n o t  b e  r e j e c t e d  o n  t h e  b a s i s
o f  h a r d n e s s  i f  t h e  t e n s i l e  p r o p e r t y  r e q u i r e m e n t s  o f  3 . 6 . 1 . 2  a r e  m e t .

3.7 Quality:

3 . 7 . 1 C a s t i n g s ,  a s  r e c e i v e d  b y  p u r c h a s e r ,  s h a l l  b e  u n i f o r m  i n  q u a l i t y  a n d
c o n d i t i o n ,  s o u n d ,  a n d  f r e e  f r o m  f o r e i g n  m a t e r i a l s  a n d  f r o m  i n t e r n a l  a n d
e x t e r n a l  i m p e r f e c t i o n s  d e t r i m e n t a l  t o  u s a g e  o f  t h e  c a s t i n g s .

3 . 7 . 1 . 1 C a s t i n g s  s h a l l  h a v e  s m o o t h  s u r f a c e s  a n d  s h a l l  b e  w e l l  c l e a n e d .

3 . 7 . 2 C a s t i n g s  s h a l l  b e  p r o d u c e d  u n d e r  r a d i o g r a p h i c  c o n t r o l ,  u n l e s s  o t h e r w i s e
s p e c i f i e d .   T h i s  c o n t r o l  s h a l l  c o n s i s t  o f  r a d i o g r a p h i c  e x a m i n a t i o n  o f
c a s t i n g s  i n  a c c o r d a n c e  w i t h  A M S  2 6 3 5  u n t i l  p r o p e r  f o u n d r y  t e c h n i q u e ,  w h i c h
w i l l  p r o d u c e  c a s t i n g s  f r e e  f r o m  h a r m f u l  i n t e r n a l  i m p e r f e c t i o n s ,  i s
e s t a b l i s h e d  f o r  e a c h  p a r t  n u m b e r  a n d  o f  p r o d u c t i o n  c a s t i n g s  a s  n e c e s s a r y
t o  e n s u r e  m a i n t e n a n c e  o f  s a t i s f a c t o r y  q u a l i t y .

3 . 7 . 3 W h e n  s p e c i f i e d ,  c a s t i n g s  s h a l l  b e  s u b j e c t e d  t o  f l u o r e s c e n t  p e n e t r a n t
i n s p e c t i o n  i n  a c c o r d a n c e  w i t h  A M S  2 6 4 5  o r  t o  c o n t r a s t  d y e  p e n e t r a n t
inspec t ion  in  accordance  wi th  AMS 2646 .

3 . 7 . 4 R a d i o g r a p h i c ,  f l u o r e s c e n t  p e n e t r a n t ,  c o n t r a s t  d y e  p e n e t r a n t ,  a n d  o t h e r
q u a l i t y  s t a n d a r d s  s h a l l  b e  a s  a g r e e d  u p o n  b y  p u r c h a s e r  a n d  v e n d o r .
ASTM E155  may  be  used  to  de f ine  rad iograph ic  accep tance  s t andards .

3 . 7 . 5 C a s t i n g s  s h a l l  n o t  b e  r e p a i r e d  b y  p e e n i n g ,  p l u g g i n g  w e l d i n g ,  o r  o t h e r
methods without written permission from purchaser.

3 . 7 . 5 . 1 W h e n  p e r m i t t e d  i n  w r i t i n g  b y  p u r c h a s e r ,  d e f e c t s  i n  c a s t i n g s  m a y  b e
Ø removed  and  the  cas t ings  repa i red  by  we ld ing  in  accordance  wi th  AMS 2694 .

3 . 7 . 6 C a s t i n g s  s h a l l  n o t  b e  i m p r e g n a t e d ,  c h e m i c a l l y  t r e a t e d ,  o r  c o a t e d  t o
p r e v e n t  l e a k a g e ,  u n l e s s  s p e c i f i e d  o r  a l l o w e d  b y  w r i t t e n  p e r m i s s i o n  o f
p u r c h a s e r ,  d e s i g n a t i n g  t h e  m e t h o d  t o  b e  u s e d .
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AMS 4231E

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibi l i ty  for  Inspect ion:   The vendor  of  cas t ings  shal l  supply  a l l
samples  for  vendor ' s  tes ts  and shal l  be  responsib le  for  per forming a l l

Ø requi red  tes t s .   Resul t s  of  such  tes ts  sha l l  be  repor ted  to  the  purchaser  as
required  by 4 .5 .   Purchaser  reserves  the  r ight  to  sample  and to  perform any
conf i rmatory tes t ing deemed necessary  to  ensure  that  the  cas t ings  conform to
t h e  r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n .

4.2 Class i f ica t ion  of  Tes ts :

4.2.1 Acceptance  Tes ts :   Except  as  speci f ied  in  4 .2 .1 .1 ,  tes ts  to  de termine
conformance to  requirements  for  composi t ion (3 .1) ,  tens i le  proper t ies  of

Ø separa te ly-cas t  spec imens  (3 .6 .1 .1) ,  hardness  (3 .6 .2) ,  and  qual i ty  (3 .7)
are  c lass i f ied  as  acceptance tes ts  and shal l  be  performed on each mel t  or
l o t  a s  a p p l i c a b l e .

4.2.1.1 Tensi le  proper t ies  of  specimens  cut  f rom cas t ings  shal l  be  determined
Ø only when specified by purchaser or when separately-cast specimens are

not  avai lable .   Tensi le  proper t ies  of  separa te ly-cas t  specimens  need not
be determined when tensile properties of specimens cut from castings are
determined.

4.2.2 Preproduct ion Tests :   Tes ts  to  determine conformance to  a l l  technical
r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n  a r e  c l a s s i f i e d  a s  p r e p r o d u c t i o n  t e s t s

Ø and shal l  be  performed pr ior  to  or  on  the  f i rs t -ar t ic le  sh ipment  of  a
cas t ing to  a  purchaser ,  when a  change in  mater ia l  or  process ing,  or  both ,
requires reapproval as in 4.4.2, and when purchaser deems confirmatory
t e s t i n g  t o  b e  r e q u i r e d .

4.2.2.1 For  d i rec t  U.S.  Mil i ta ry  procurement ,  subs tant ia t ing  tes t  da ta  and,  when
reques ted ,  preproduct ion  tes t  mater ia l  shal l  be  submit ted  to  the
cognizant  agency as  di rected by the  procur ing act iv i ty ,  the  contract ing
o f f i c e r , or  the  reques t  for  procurement .

4.3 Sampling:  Shall be in accordance with the following:

4.3.1 Two chemical analysis specimens in accordance with 3.4.1 from each melt or
a  cas t ing f rom each lo t ,  or  both .

4.3.2 Three tensile specimens in accordance with 3.4.2 from each lot.

4.3.3 Two preproduction castings in accordance with 4.4.1 of each part number.

4.3.4 One or more castings from each lot when properties are required from
specimens machined from castings.  Specimens shall conform to ASTM B557
and shal l  be  e i ther  0 .500 in .  (12 .50 mm) diameter  a t  the  reduced para l le l
gage  sec t ion ,  subs ize  specimens  propor t ional  to  the  s tandard ,  or  s tandard
sheet-type specimens.  For determining conformance to the requirements of
3 .6 .1 .2 .1 ,  i f  specimen locat ions  are  not  shown on the  drawing,  not  less
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AMS 4231E

4 . 3 . 4 ( C o n t i n u e d ) :

t h a n  f o u r  t e n s i l e  s p e c i m e n s ,  t w o  f r o m  t h e  t h i c k e s t  s e c t i o n  a n d  t w o  f r o m
t h e  t h i n n e s t  s e c t i o n ,  s h a l l  b e  c u t  f r o m  a  c a s t i n g  o r  c a s t i n g s  f r o m  e a c h
l o t .

4 . 4 Approva l :

4 . 4 . 1 S a m p l e  c a s t i n g s  f r o m  n e w  o r  r e w o r k e d  p a t t e r n s  a n d  t h e  c a s t i n g  p r o c e d u r e
s h a l l  b e  a p p r o v e d  b y  p u r c h a s e r  b e f o r e  c a s t i n g s  f o r  p r o d u c t i o n  u s e  a r e
s u p p l i e d ,  u n l e s s  s u c h  a p p r o v a l  b e  w a i v e d  b y  p u r c h a s e r .

4 . 4 . 2 V e n d o r  s h a l l  e s t a b l i s h  f o r  p r o d u c t i o n  o f  s a m p l e  c a s t i n g s  o f  e a c h  p a r t
n u m b e r  p a r a m e t e r s  f o r  t h e  p r o c e s s  c o n t r o l  f a c t o r s  w h i c h  w i l l  p r o d u c e
a c c e p t a b l e  c a s t i n g s ;  t h e s e  s h a l l  c o n s t i t u t e  t h e  a p p r o v e d  c a s t i n g  p r o c e d u r e
a n d  s h a l l  b e  u s e d  f o r  p r o d u c i n g  p r o d u c t i o n  c a s t i n g s .   I f  n e c e s s a r y  t o  m a k e
a n y  c h a n g e  i n  p a r a m e t e r s  f o r  t h e  p r o c e s s  c o n t r o l  f a c t o r s ,  v e n d o r  s h a l l
s u b m i t  f o r  r e a p p r o v a l  a  s t a t e m e n t  o f  t h e  p r o p o s e d  c h a n g e s  i n  p r o c e s s i n g
a n d ,  w h e n  r e q u e s t e d ,  s a m p l e  t e s t  s p e c i m e n s ,  c a s t i n g s ,  o r  b o t h . P r o d u c t i o n
c a s t i n g s  i n c o r p o r a t i n g  t h e  r e v i s e d  o p e r a t i o n s  s h a l l  n o t  b e  s h i p p e d  p r i o r
t o  r e c e i p t  o f  r e a p p r o v a l .

4 . 4 . 2 . 1 C o n t r o l  f a c t o r s  f o r  p r o d u c i n g  c a s t i n g s  i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,
t h e  f o l l o w i n g :

T y p e  o f  f u r n a c e
Furnace  a tmosphere
G a t i n g  a n d  r i s e r i n g  p r a c t i c e s
F l u x i n g  o r  o x i d e  r e m o v a l  p r o c e d u r e
P o u r i n g  t e m p e r a t u r e  ( v a r i a t i o n  o f  ± 5 0 ° F  ( ± 3 0 ° C )  f r o m  t h e  e s t a b l i s h e d

l i m i t  i s  p e r m i s s i b l e )
S o l i d i f i c a t i o n  a n d  c o o l i n g  p r o c e d u r e s
S o l u t i o n  a n d  p r e c i p i t a t i o n  h e a t  t r e a t m e n t  c y c l e s
C l e a n i n g  o p e r a t i o n s
M e t h o d s  o f  i n s p e c t i o n

4 . 4 . 2 . 1 . 1 A n y  o f  t h e  a b o v e  p r o c e s s  c o n t r o l  f a c t o r s  f o r  w h i c h  p a r a m e t e r s  a r e
c o n s i d e r e d  p r o p r i e t a r y  b y  t h e  v e n d o r  m a y  b e  a s s i g n e d  a  c o d e
d e s i g n a t i o n .   E a c h  v a r i a t i o n  i n  s u c h  p a r a m e t e r s  s h a l l  b e  a s s i g n e d  a
m o d i f i e d  c o d e  d e s i g n a t i o n .

4 . 5 R e p o r t s :

4 . 5 . 1 T h e  v e n d o r  o f  c a s t i n g s  s h a l l  f u r n i s h  w i t h  e a c h  s h i p m e n t  t h r e e  c o p i e s  o f  a
Ø r e p o r t  s h o w i n g  t h e  r e s u l t s  o f  t e s t s  f o r  c h e m i c a l  c o m p o s i t i o n  o f  a t  l e a s t

o n e  c a s t i n g  o r  o f  s e p a r a t e l y - c a s t  s p e c i m e n s  f r o m  e a c h  m e l t  a n d  t h e  r e s u l t s
o f  t e s t s  f o r  t e n s i l e  p r o p e r t i e s  o f  s e p a r a t e l y - c a s t  s p e c i m e n s  r e p r e s e n t i n g
e a c h  l o t  o r  o f  s p e c i m e n s  c u t  f r o m  c a s t i n g s  f r o m  e a c h  l o t  a n d  f o r  h a r d n e s s
o f  c a s t i n g s  f r o m  e a c h  l o t .   T h i s  r e p o r t  s h a l l  i n c l u d e  t h e  p u r c h a s e  o r d e r
n u m b e r ,  A M S  4 2 3 1 3 ,  s o l u t i o n  a n d  p r e c i p i t a t i o n  h e a t  t r e a t m e n t  u s e d ,  p a r t
n u m b e r ,  a n d  q u a n t i t y .
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