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UNS A05200
ALUMINUM ALLOY CASTINGS, SAND

10Mg (520.0-T4)
Solution Heat Treated and Naturally Aged

1 . SCOPE:

1.1 Form:   This  specif icat ion covers  an a luminum al loy in  the  form of  sand
c a s t i n g s .

1.2 Application:  Primarily for components requiring a combination of maximum
s t r e n g t h , e longa t i on , and resistance to shock and where optimum resistance
t o  s t r e s s - c o r r o s i o n  c r a c k i n g  i s  n o t  r e q u i r e d .  S p e c i a l  f o u n d r y  p r a c t i c e s  a r e
necessary.

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
Mater ia l  Speci f ica t ions  (AMS) shal l  apply .  The appl icable  i ssue  of  o ther
documents shall be as specified in AMS 2350.

2.1 SAE Publications:  Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerospace  Mater ia l  Speci f ica t ions :

AMS 2350 - Standards and Test Methods
AMS 2360  - Room Temperature Tensile Properties of Castings
AMS 2635  -
AMS 2645

Radiographic  Inspect ion
- Fluorescent  Penetrant  Inspect ion

AMS 2646  - Contras t  Dye Penetrant  Inspect ion
AMS 2694  - Repair Welding of Aerospace Castings
AMS 2804  - I d e n t i f i c a t i o n ,  C a s t i n g s

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 entirely 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 for protecting themselves against liability for infringement of patents.”

Copyright 1982 Society of Automotive Engineers, Inc.
All rights reserved Printed in U.S.A.
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AMS 4240E
2.2 ASTM Publications:  Available from American Society for Testing and

Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B557  - Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products

ASTM E34 - Chemical Analysis of Aluminum and Aluminum Alloys
ASTM E155  - Reference Radiographs for Inspection of Aluminum and Magnesium

Castings, Series III

2.3 U.S. Government Publications:  Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Specifications:

MIL-H-6088 - Heat Treatment of Aluminum Alloys

2.3.3 Military Standards:

MIL-STD-649 - Aluminum and Magnesium Products, Preparation for Shipment
and Storage

3 . TECHNICAL REQUIREMENTS:

3.1 Composition:  Shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E34, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, or by other analytical methods approved by purchaser:

min max

Magnesium
Iron
Titanium
Copper
Silicon
Manganese
Zinc
Other Impurities, each
Other Impurities, total
Aluminum

9.5 - 10 .6
- - 0.30
- - 0.25
- - 0.25
-- 0.25
-- 0.15
- - 0.15
-- 0.05
- - 0.15

remainder

3 . 2  C o n d i t i o n :   S o l u t i o n  h e a t  t r e a t e d  a n d  n a t u r a l l y  a g e d .
Ø
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AMS 4240E

3.3 Cast ings :   Cas t ings  shal l  be  produced in  lo ts  f rom meta l  conforming to  3 .1 .
Metal  remel ted f rom previously  analyzed ingot  may be poured direct ly  in to
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 . Unless otherwise agreed upon by purchaser and vendor,
mol ten metal  taken f rom al loying furnaces ,  wi th  or  wi thout  addi t ions  of
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 ,
and remel ted  or  unless  the  composi t ion of  a  sample  taken af ter  the  las t
addi t ion  to  the  mel t  has  been found to  conform to  3 .1 .

3.3.1 A melt shall be the metal withdrawn from a batch-furnace charge of 2000 lb
(900 kg)  or  less  as  mel ted  for  pour ing cas t ings ,  or ,  when permit ted  by
purchaser ,  a  mel t  sha l l  be  4000 lb  (1800 kg)  or  less  of  meta l  wi thdrawn
from one continuous furnace in not more than 8 consecutive hours.

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
c o n s e c u t i v e  h o u r s .

I
3.4 Cast  Test  Specimens:  Chemical  analys is  specimens and tens i le  tes t  specimens

shal l  be  cas t  as  fo l lows and,  when requested, s h a l l  b e  s u p p l i e d  w i t h  t h e
c a s t i n g s :

3.4.1 Chemical  Analysis  Specimens:  Shal l  be  cas t  f rom each mel t  and shal l  be  of
a size and shape agreed upon by purchaser and vendor.

3.4.2 T e n s i l e  S p e c i m e n s :  S h a l l  b e  c a s t  w i t h  e a c h  l o t  o f  c a s t i n g s ,  s h a l l  b e  o f
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 of the regular foundry mix of green sand without using
c h i l l s .  M e t a l  f o r  t h e  s p e c i m e n s  s h a l l  b e  p a r t  o f  t h e  m e l t  w h i c h  i s  u s e d

Ø f o r  t h e  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
as  f luxing or  cool ing and reheat ing,  the  metal  for  the  specimens shal l  be
a  p o r t i o n  o f  t h e  m e t a l  s o  t r e a t e d  a n d ,  d u r i n g  s u c h  t r e a t m e n t ,  s h a l l  b e
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
p o u r i n g  o f  t h e  c a s t i n g s .

3.5 H e a t  T r e a t m e n t :  A l l  c a s t i n g s  a n d  r e p r e s e n t a t i v e  t e n s i l e  s p e c i m e n s  s h a l l  b e
solut ion heat  t rea ted and natural ly  aged in  accordance wi th

Ø MIL-H-6088;  a t  leas t  one  se t  of  spec imens  sha l l  be  put  in to  a  ba tch- type
f u r n a c e  w i t h  e a c h  l o a d  o f  c a s t i n g s  o r  i n t o  a  c o n t i n u o u s  f u r n a c e  a t  i n t e r v a l s
of  not  longer  than  3  hours .

3.6 P r o p e r t i e s :  C a s t i n g s  a n d  r e p r e s e n t a t i v e  t e n s i l e  s p e c i m e n s  p r o d u c e d  i n
accordance wi th  3 .4 .2  shal l  conform to  the  fol lowing requirements :
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AMS 4240E
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 the

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 42,000 psi (290 MPa)
Yield Strength at 0.2% Offset,  min 22,000 psi (150 MPa)
Elongation in 4D, min 12%

3.6.1.2 Specimens Cut From Castings:

3.6.1.2.1 When tensi le  proper t ies  of  ac tual  cas t ings  are  determined for
acceptance ,  the  average of  not  less  than four ,  and preferably  10,
specimens  cut  f rom thick  and th in  sect ions  shal l  be  as  fo l lows:

Tensi le  St rength ,  min
Yield Strength at 0.2% Offset,  min
Elongation in 4D, min

31,500 psi (215 MPa)
16,500 psi (115 MPa)

3%

3.6.1.2.2 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 . 1  a r e  r e q u i r e d ,  t e n s i l e
specimens as  in  4 .3 .4  taken in  locat ions  indicated on the  drawing,

Ø f rom a  cas t ing chosen a t  random to  represent  the  lo t ,  shal l  have the
proper t ies  indicated on the  drawing for  such specimens. Proper ty
requirements may be designated in accordance with AMS 2360.

3.7 Qual i ty:

3.7.1 Cast ings ,  as  received by purchaser , shal l  be  uniform in  qual i ty  and
Ø condi t ion,  sound,  and f ree  f rom foreign mater ia ls  and f rom internal  and

external  imperfect ions  det r imenta l  to  usage of  the  cas t ings .

3.7.1.1 Cast ings  shal l  have smooth surfaces  and shal l  be  wel l  c leaned.

3 .7 .2 Cast ings  shal l  be  produced under  radiographic  control ,  unless  o therwise
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

Ø castings in accordance with AMS 2635 until proper foundry technique, which
wil l  produce cas t ings  f ree  f rom harmful  in ternal  imperfect ions ,  i s
es tabl ished for  each par t  number  and of  product ion  cas t ings  as  necessary
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
Ø inspection in accordance with AMS 2645 or to contrast dye penetrant

inspection in accordance with 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
Ø qual i ty  s tandards  shal l  be  as  agreed upon by purchaser  and vendor .

ASTM E155 may be used to define radiographic acceptance standards.
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AMS 4240E

3.7.5 Cast ings  shal l  not  be  repaired by peening,  p lugging,  welding,  or  o ther
methods without written permission from purchaser.

3.7.5.1 When permit ted  in  wri t ing by purchaser ,  defects  in  cas t ings  may be
removed and the castings repaired by welding in accordance with AMS 2694.

3.7.6 Cast ings  shal l  not  be  impregnated,  chemical ly  t rea ted,  or  coated to
prevent  leakage,  unless  specif ied or  a l lowed by wri t ten permiss ion of
purchaser ,  des ignat ing the  method to  be  used.

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  performing a l l

Ø r e q u i r e d  t e s t s .  R e s u l t s  o f  s u c h  t e s t s  s h a l l  b e  r e p o r t e d  t o  t h e  p u r c h a s e r  a s
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 Tests:  Tests to determine conformance to requirements for
c o m p o s i t i o n  ( 3 . 1 ) ,  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
( 3 . 6 . 1 . 1 ) ,  a n d  q u a l i t y  ( 3 . 7 )  a r e  c l a s s i f i e d  a s  a c c e p t a n c e  t e s t s  a n d  s h a l l
be  performed to  represent  each mel t  or  lo t  as  appl icable .

4.2.1.1 Tensi le  proper t ies  of  specimens  cut  f rom cas t ings  shal l  be  determined
only when specif ied by purchaser  or  when separate ly-cast  specimens are
n o t  a v a i l a b l e .  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  n e e d  n o t
be  determined when tensi le  proper t ies  of  specimens cut  f rom cas t ings  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
and shal l  be  performed 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  and/or  process ing requires  reapproval
as  in  4 .4 .2 ,  and when purchaser  deems conf i rmatory  tes t ing to  be  required.

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
cogn i zan t  agency  a s  d i r ec t ed  by  t he  p rocu r ing  ac t i v i t y ,  t he  con t r ac t i ng
o f f i c e r ,  o r  t h e  r e q u e s t  f o r  p r o c u r e m e n t .

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
and/or  a  cas t ing  f rom each lo t .

4.3.2 Three  tensi le  specimens in  accordance wi th  3 .4 .2  f rom each lo t .
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AMS 4240E

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 .2 ,  i f  specimen locat ions  are  not  shown on the  drawing,  not  less
than four  tens i le  specimens , two from the thickest section and two from
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
lot.

4 .4 Approval:

4 . 4 . 1 Sample castings from new or reworked patterns and the casting procedure
shal l  be  approved by purchaser  before  cas t ings  for  product ion  use  are
supplied, unless such approval be waived by purchaser.

4.4.2 Vendor  shal l  es tabl i sh  for  product ion  of  sample  cas t ings  of  each par t
number  parameters  for  the  control  fac tors  of  process ing which wi l l  produce
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
and shal l  be  used for  producing product ion cas t ings .  I f  necessary  to  make
any change in  parameters  for  the  control  fac tors  of  process ing,  vendor
shal l  submit  for  reapproval  a  s ta tement  of  the  proposed changes  in
process ing and,  when reques ted ,  sample  tes t  specimens ,  cas t ings ,  or  both .
Product ion cas t ings  incorpora t ing  the  revised  opera t ions  shal l  not  be
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 ,
the following:

Type of furnace
Furnace atmosphere
Fluxing or oxide removal procedures
Gating and risering practices
Pouring temperature (variation of ±50°F (±30°C) from the

established limit is permissible)
Solidification and cooling procedures
Solution heat treatment cycle
Cleaning operations
Methods of inspection

4.4.2.1.1 Parameters  for  any of  the  above control  fac tors  of  process ing
considered proprietary by the vendor may be assigned a code
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
modif ied code designat ion.

4.5 Reports:
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