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STEEL CASTINGS, SAND
0.65Cr - 0.75Ni - 0.20Mo (0.25 - 0.33C) (SAE 8630 Modified)

Normalized and Tempered UNS J13050

1 . SCOPE:

1.1 Form:   This  specif ica t ion covers  a  low-al loy s teel  in  the  form of  sand
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  p a r t s  r e q u i r i n g  h i g h e r  s t r e n g t h  t h a n  c a s t  c a r b o n
steels  and which may be heat  t reated or  welded.

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  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
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 - Radiographic  Inspect ion
AMS 2640 - Magnet ic  Par t ic le  Inspect ion
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 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

2.2 ASTM Publications:  Available from American Society for Testing and
Mater ia l s ,  1916 Race  St ree t ,  Phi lade lphia ,  PA 19103.

ASTM A370 - Mechanical  Test ing of  Steel  Products
ASTM E350 - Chemical  Analysis  of  Carbon Steel ,  Low-Alloy Steel ,  Si l icon

E lec t r i c a l  S t ee l ,  I ngo t  I r on ,  and  Wrough t  I r on
ASTM E446 - Reference Radiographs for Steel Castings up to 2 In. (51 mm) in

Thickness

SAE Technical Board Rules provide that:  "This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user."

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1984 Society of Automotive Engineers, Inc. Printed in U.S.A.
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AMS 5335D

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

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

2.3.1 Federa l  S tandards :

2.3.2 Mil i ta ry  Standards :

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3 . TECHNICAL REQUIREMENTS:

3.1 Composition:  Shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E350, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

Carbon
Manganese
S i l i c o n
Phosphorus
Su l fu r
Chromium
Nickel
Molybdenum
Copper

0 .25 - 0.33
0.60 - 0.95
0.50 - 0.90

- - 0.025
- - 0.025

0.40 - 0.90
0.40 - 1.10
0.15 - 0.25
- - 0.35

3.2 Condition:  Normalized and tempered.

3.3 Cast ings:   A mel t  shal l  be  the  metal  poured f rom a  s ingle  furnace charge.  A
l o t  s h a l l  b e  a l l  c a s t i n g s  p o u r e d  f r o m  a  s i n g l e  m e l t ,  h e a t  t r e a t e d  i n  t h e
same furnace load,  and presented for  vendor ' s  inspect ion a t  one t ime.

3.4.1 Chemical  Analysis  Specimens:   Shal l  be  of  any convenient  s ize ,  shape,  and
form for  vendor ' s  tes ts .  When chemical  analys is  specimens are  required by
purchaser , s p e c i m e n s  s h a l l  b e  c a s t  t o  a  s i z e ,
by purchaser and vendor.

shape, and form agreed upon

T e n s i l e  S p e c i m e n s :   S h a l l  b e  a t t a c h e d  t o  c a s t i n g s ,  i f  p r a c t i c a b l e ,  o r
shall be standard keel blocks conforming to ASTM A370, unless purchaser
permi ts  use  of  cas t - to-s ize  specimens . Specimens shal l  be  cas t  wi th  each
mel t  of  metal  for  cas t ings  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 . Keel  b locks  shal l  be  cas t  in  molds  made of  sui table  core  sand,
s h a l l  b e  p o u r e d  d i r e c t l y  a f t e r  p o u r i n g  t h e  c a s t i n g s ,  a n d  s h a l l  b e  k e p t  i n
the  mold unt i l  b lack. Metal  for  the  specimens  shal l  be  par t  of  the  mel t
w h i c h  i s  u s e d  f o r  t h e  c a s t i n g s .

3 . 4 . 2

3 . 4 Test Specimens:

min max

2
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AMS 5335D

3 . 5 Heat  Treatment :   Cas t ings  and representa t ive  tens i le  specimens  shal l  be
normalized by heating to 1700° - 1750°F (925° - 955°C), holding at heat for
not less than 1 hr per inch (25 mm) of maximum cross-section but not less
than  1  hr , and cool ing in  a i r  to  room temperature  and tempered by heat ing to
not  lower  than  1150°F (620°C) ,  hold ing  a t  hea t  for  not  less  than  1  hr ,  and
c o o l i n g  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 ;  hardness
and tensile testing shall be performed in accordance with ASTM A370:

3.6.1 Castings As Normalized and Tempered:

3.6.1.1 Hardness:  183 - 229 HB or equivalent.

3.6.2 After  Hardening and Temper ing:   Cast ings  and representa t ive  tens i le
specimens, normal ized and tempered as  in  3 .5 ,  shal l  meet  the  fol lowing
requirements after being hardened by heating to 1600°F ± 25 (870°C ± 15),
holding a t  heat  for  not  less  than 30 min. ,  and quenching in  o i l  and
tempered by heating to 800°F ± 15 (425°C ± 8),  holding at heat for
2  hr  ±  0 .25,  and cool ing  in  a i r .

3.6.2.1 T e n s i l e  P r o p e r t i e s :

3.6.2.1.1 Separa te ly-Cast  Specimens:   Shal l  be  as  fo l lows:

Tensi le  St rength ,  min 165,000 psi (1140 MPa)
Yield  St rength  a t  0 .2% Offse t ,  min 150,000 psi (1035 MPa)
Elongation in 4D, min 8%

3.6.2.1.2 Specimens Cut from Castings:  When specified on the drawing or when
agreed upon by purchaser and vendor, t e n s i l e  s p e c i m e n s  a s  i n  4 . 3 . 4
conforming to ASTM A370 shall be machined from castings selected at
random from each melt. Proper ty  requirements  shal l  be  as  shown on the
drawing or as agreed upon by purchaser and vendor and may be defined
as specified in AMS 2360.

3.6.2.2 Hardness of Castings:  Shall be not lower than 331 HB or equivalent.

3 . 7 Qual i ty:

3.7.1 Cast ings ,  as  received by purchaser ,  shal l  be  uniform in  qual i ty  and
condi t ion,  sound,  and f ree  f rom foreign mater ia ls  and f rom imperfect ions
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 Cast ings  shal l  have smooth surfaces  and shal l  be  wel l  c leaned.

3
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AMS 5335D

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 .  T h i s  c o n t r o l  s h a l l
consis t  of  radiographic  examinat ion of  cas t ings  in  accordance wi th
AMS 2635 until proper foundry technique, which will produce castings free
from harmful  in ternal  imperfect ions ,  i s  es tabl ished for  each par t  number
and of  product ion cas t ings  as  necessary  to  ensure  maintenance of
s a t i s f a c t o r y  q u a l i t y .

3 .7 .3

3 .7 .4
Ø

3 . 7 . 5

When speci f ied ,  cas t ings  shal l  be  subjected to  magnet ic  par t ic le
inspection in accordance with AMS 2640 or to fluorescent penetrant
inspection in accordance with AMS 2645, or both.

R a d i o g r a p h i c ,  m a g n e t i c  p a r t i c l e ,  f l u o r e s c e n t  p e n e t r a n t ,  a n d  o t h e r  q u a l i t y
standards shall be as agreed upon by purchaser and vendor. ASTM E446 may
be used to  def ine  radiographic  acceptance  s tandards .

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 permitted in writing by purchaser, defects  in  cas t ings  may be
Ø removed and the castings repaired by welding in accordance with AMS 2694.

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 C l a s s i f i c a t i o n  o f  T e s t s :

4.2.1 Acceptance Tests:  Tests to determine conformance to requirements for
Ø composi t ion  (3 .1) ,  hardness  of  cas t ings  as  normal ized and tempered

( 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 on each mel t  or  lo t  as  appl icable .

4.2.2 Per iodic  Tests :   Tes ts  to  determine conformance of  separa te ly-cas t  tens i le
Ø specimens  and of  cas t ings ,  when speci f ied ,  to  proper t ies  af ter  hardening

a n d  t e m p e r i n g  ( 3 . 6 . 2 )  a r e  c l a s s i f i e d  a s  p e r i o d i c  t e s t s  a n d  s h a l l  b e
performed at  a  f requency selected by the  vendor  unless  f requency of
t e s t i n g  i s  s p e c i f i e d  b y  p u r c h a s e r .

4.2.3 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 a n d  s h a l l  b e  p e r f o r m e d  p r i o r  t o  o r  o n  t h e  f i r s t - a r t i c l e  s h i p m e n t  o f  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 conf i rmatory
t e s t i n g  t o  b e  r e q u i r e d .
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4.2.3.1 For  d i rec t  U.S.  Mil i ta ry  procurement ,  subs tant ia t ing  tes t  da ta  and,  when
r e q u e s t e d ,  p r e p r o d u c t i o n  t e s t  m a t e r i a l  s h a l l  b e  s u b m i t t e d  t o  t h e
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:   Shal l  be  in  accordance with  the  fol lowing:

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 .

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

4.3.3 Three tensi le  specimens in  accordance with  3 .4 .2  f rom each lot ,  when
requested .

4.3.4 One cas t ing f rom each lo t  when proper t ies  af ter  hardening and tempering of
specimens machined f rom cast ings  are  required.  Size ,  locat ion,  and number
of  specimens machined f rom cast ings  shal l  be  as  specif ied on the  drawing or
as agreed upon by purchaser and vendor. When size, location, and number of
specimens are  not  speci f ied ,  not  less  than two tensi le  specimens,  one f rom
the th ickest  sect ion and one f rom the  th innest  sect ion,  shal l  be  cut  f rom 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 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
suppl ied ,  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  process  control  fac tors  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  product ion cas t ings .  I f  necessary  to  make any change
in  parameters  for  the  process  contro l  fac tors ,  vendor  shal l  submit  for
reapproval a statement of the proposed changes in processing and, when
r e q u e s t e d ,  t e s t  s p e c i m e n s ,  s a m p l e  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
of  reapproval .

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
Ø t o ,  t he  fo l l owing :

Type of furnace
Furnace atmosphere
Fluxing or  deoxidat ion procedure
G r 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
Metal pouring temperature (variation of ±50°F (±30°C) from the

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 )
Sol idif icat ion and cool ing procedures
Normalizing and tempering cycles
Cleaning operat ions
Methods of inspection
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