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means is strictly prohibited without the written consent of the publisher. 

I AMS 5632F 
-L A D The Engineering Societv A F R 0s P A C  F 

- 
400 Commonwealth Dr., Warrendale, PA 15096-0001 SPECIFICATION I Issued 6-1-42 Revised 4-1-89 

Submitted for recognition as an American National Standard I Superseding AMs 5632E 

STEEL BARS AND FORGINGS, CORROSION RESISTANT 
17Cr - 0.50Mo (0.95 - 1.2OC) (SAE 51440F) 

Free-Machi ni ng UNS S44020 (Type I> 
UNS S44023 (Type II> 

1. ~ SCOPE: 

1.1 Form: This specification covers two types of corrosion-resistant steel in 
the form of bars, wire, forgings, and forging stock. 

1.2 Application: Primarily for parts requiring resistance to both corrosion and 
wear with hardness up to 58 HRC, where the amount of machining warrants use 
of a free-machining steel. 

1.3 Classification: The steel compositions covered by this specification are 
classified as follows: 

Type I - 17Cr - 0.50Mo - 0.22s (0.95 - 1 .200  
Type II - 17Cr - 0.50Mo - 0.20Se (0.95 - 1.2OC) 

1.3.1 Unless a specific type is ordered, either Type I or Type II may be 
supplied. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. 
publications shall apply. 
as specified in AMS 2350. 

The latest issue of SAE 
The applicable issue of other documents shall be 

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

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 particular infringement 
arising therefrom, is the sole responsibility of the user.” 

Copyright 1 989 Society of Automotive Engineers, Inc. 
All rights reserved. 

F - Printed in U.S.A. 
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2.1.1 Aerospace Material Specifications: 

AMS 2241 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy, 
Titanium, and Titanium Alloy Bars and Wire 

MAM 2241 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron 
Alloy, Titanium and Titanium Alloy Bars and Wire 

AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat 
Resistant Steels and Alloys, Maraging and Other 
Highly-Alloyed Steels, and Iron Alloys 

AMS 2350 - Standards and Test Methods 
AMS 2371 - Quality Assurance Sampling o f  Corrosion and Heat Resistant 

Steels and Alloys, Wrought Products Except Forgings and 
Forging Stock 

AMS 2374 - Quality Assurance Sampling of Corrosion and Heat Resistant 
Steels and Alloys, Forgings and Forging Stock 

AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions, 
Carbon and Alloy Steels and Corrosion and Heat Resistant 
Steels and Alloys 

AMS 2808 - Identification, Forgings 

2.1.2 Aerospace Standards: 

AS1182 - Standard Machining Allowance, Aircraft Quality and Premium 

2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philadelphia, PA 

Qual i ty Steel Products 

19103. 

ASTM A370 - Mechanical Testing of Steel Products 
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and 

Other Similar Chromium-Nickel-Iron Alloys 
ASTM E381 - Macroetch Testing, Inspection, and Rating Steel Products 

Comprising Bars, Billets, Blooms, and Forgings 

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

2.3,l Militarv Standards: 

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage 

                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

63
2f

https://saenorm.com/api/?name=31742703168bd9b149aef7e7f4af064c


SAE AMS*5632F ä î  m 83573qO 0020789  O m 

O 

% 

O 

O 

I AMS 5632F E A E  
Page 3 -@o 

~ ~~ 

3 .  TECHNICAL REOUIREMENTS: 

3.1 Cornpositon: Sha l l  conform t o  the f o l l o w i n g  percentages by weight, 
0 determined by w e t  chemical methods i n  accordance w i t h  ASTM E353, by 

spectrochemical methods, o r  by o t h e r  a n a l y t i c a l  methods acceptable t o  
purchaser: 

Type 1 Type II 

min max m i  n max 

Carbon 
Manganese 
S i l i c o n  
Phosphorus 
S u l f u r  
Chromium 
Molybdenum 
Selenium 
N i c k e l  
N i  t rogen 
Copper 
T i  II 

0.95 - 1.20 
-- 1.25 
-- 1 .o0 
-- O.  040 

0.10 - 0.35 
16.00 - 18.00 
0.40 - 0.60 
-- -- 
-- 0.75 
-- 0.08 
-- 0.75 
-- 0.05 

0.95 - 1.20 
-- 1.25 
-- 1 .o0 

O. 040 
O. 030 

-- 
-- 

16.00 - 18.00 
0.40 - 0.60 
0.15 - 0.25 
-- o. 75 
-- 0.08 
-- 0.75 
-- 0.05 

3.1.1 Check Ana lys is :  Composition v a r i a t i o n s  s h a l l  m e e t  the requirements o f  
AMS 2248. 

3.2 Cond i t ion :  The product  s h a l l  be supp l ied  i n  the f o l l o w i n g  cond i t i on ;  
hardness and t e n s i l e  s t reng th  s h a l l  be determined i n  accordance w i t h  
ASTM A370: 

3.2.1 Bars: Annealed having hardness no t  h igher  than 285 HB, o r  equ iva len t .  

3.2.1.1 Bars 2.750 Inches (69.85 mm) and Under i n  Nominal D i a m e t e r  o r  Distance 
Between P a r a l l e l  Sides and A l l  Hexauons: Cold f i n i s h e d .  Round bars may 
be cen te r less  ground. 

3.2.1.2 Bars. Other Than Hexagons, O v e r  2.750 Inches (69.85 mm) i n  Nominal 
Diameter o r  Distance Between P a r a l l e l  Sides: Hot f i n i s h e d .  

3.2.2 Wi re :  Annealed and c o l d  f i n i s h e d  having t e n s i l e  s t reng th  no t  h igher  than 
140,000 p s i  (965 MPa). 

3 .2 .3  Foruinus: A s  ordered. 

3 .2 .4  Fors inu  Stock: A s  ordered by the f o r g i n g  manufacturer. 
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3.3 Properties: The product shall conform t o  the following requirements; 
hardness testing shall be performed in accordance with ASTM A370: 

3.3.1 Macrostructure: Visual examination of transverse sections as in 4.3.3 
from bars, billets, and forging stock, etched in accordance with 
ASTM E381, shall show no pipe or cracks. Porosity, segregation, 
inclusions, and other imperfections shall be no worse than the macrographs 
of ASTM E381 agreed upon by purchaser and vendor. 

3.3.2 Decarburization: 

3.3.2.1 Bars and wire ordered ground, turned, or polished shall be free from 
decarburization on the ground, turned, or polished surfaces. 

3.3.2.2 Allowable decarburization of bars, wire, and billets ordered for forging 
or to specified microstructural requirements shall be as agreed upon by 
purchaser and vendor. 

applicable shall be not greater than shown in Table I. 
3.3.2.3 Decarburization of bars and wire to which 3.3.2.1 or 3.3.2.2 is not 

TABLE I 

Nominal Diameter or Distance Depth o f  
Between Parallel Sides Decarbur i zati on 

Inches Inch 

Up to 0.500, incl 0.015 

Over 1,000 to 1.500, incl O. 025 
Over 1.500 to 2.000, incl O. 030 
Over 2.000 to 2.500, incl O. 035 
Over 2,500 to 3.000, incl O. 040 

Over 0.500 to 1.000, incl o. O20 

TABLE II (SI) 

Nomi na1 Di ameter or Di stance Depth o f  
Between Parallel Sides Decarbur i zati on 

Mi 1 1  imetres Millimetres 

Up to 12.70, incl 0.38 
Over 12.70 to 25.40, incl 0.51 
Over 25.40 to 38.10, incl 0.64 
Over 38.10 to 50.80, incl 0.76 
Over 50.80 to 63.50, incl 0.89 
Over 63.50 to 76.20, incl 1 .o2 

3.3.2.3.1 Limits for depth of decarburization of bars over 3.000 inches 
(76.20 mm) in nominal diameter or distance between parallel sides 
shall be as agreed upon by purchaser and vendor. 
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3.3.2.4 Decarbu r i za t i on  s h a l l  be measured by the microscopic method or by 
Rockwell S u p e r f i c i a l  30-N scale or equ iva len t  hardness t e s t i n g  method on 
hardened b u t  untempered specimens p r o t e c t e d  d u r i n g  heat t reatment  t o  
prevent  changes i n  sur face carbon content .  Depth o f  deca rbu r i za t i on ,  
when measured by a hardness method, i s  de f i ned  as the  perpendicu lar  
d i s tance  from the  sur face t o  the  depth under t h a t  sur face below which 
the re  i s  no f u r t h e r  increase i n  hardness. Such measurements s h a l l  be 
f a r  enough away from any adjacent  sur face t o  be uninf luenced by any 
deca rbu r i za t i on  or l a c k  o f  deca rbu r i za t i on  thereon. 

3.3.2.4.1 When determin ing the  depth o f  deca rbu r i za t i on ,  i t  i s  pe rm iss ib le  t o  
d i s regard  l o c a l  areas prov ided the deca rbu r i za t i on  o f  such areas does 
n o t  exceed the  above l i m i t s  by more than 0.005 i n c h  (0.13 mm) and the 
w id th  i s  0.065 i n c h  (1.65 mm) or l e s s .  

3.3.3 m o n s e  t o  Heat Treatment: Product 0.375 i n c h  (9.52 mm) and under i n  
nominal cross-sect ion and 0.375 i n c h  k 0.015 (9.52 mm k 0 . 3 8 )  t h i c k  
specimens c u t  from l a r g e r  product  s h a l l  have hardness n o t  lower than 58 
HRC or e q u i v a l e n t  a f t e r  be ing heated t o  1875°F r 10 (1024°C rr 61, h e l d  a t  
heat for  30 minutes 3, and cooled i n  s t i l l  a i r .  

3.4 Q u a l i t y :  The product ,  as received by purchaser, s h a l l  be un i fo rm i n  q u a l i t y  
and cond i t i on ,  sound, and f r e e  from f o r e i g n  m a t e r i a l  and, c o n s i s t e n t  w i t h  
the type o f  s t e e l  i nvo l ved ,  from imper fect ions de t r imen ta l  t o  usage o f  the 
product .  

3.4.1 Bars and w i r e  ordered ground, turned, or p o l i s h e d  s h a l l  be f r e e  from 
seams, laps,  t e a r s ,  and cracks open t o  the  ground, turned, or  po l i shed  
sur faces.  

3.4.2 Product ordered t o  sur face cond i t i ons  o t h e r  than ground, turned, or 
p o l i s h e d  s h a l l ,  a f t e r  removal o f  the standard machining al lowance, be f r e e  
from seams, laps,  t ea rs ,  cracks,  and o t h e r  de fec ts  exposed t o  the machined 
surfaces. Standard machining al lowance s h a l l  be i n  accordance w i t h  AS1182 

3.4.3 Forgings s h a l l  have s u b s t a n t i a l l y  un i fo rm macrost ructure.  Standards f o r  
0 acceptance s h a l l  be as agreed upon by purchaser and vendor. 

3.4.4 Gra in  f low o f  d i e  f o r g i n g s ,  except i n  areas which con ta in  f l a s h - l i n e  end 
0 g ra in ,  s h a l l  fol low the  general contour o f  the f o r g i n g s  showing no 

evidence o f  re -en t ran t  g r a i n  f low. 

3 .5  Sizes:  Except when exact lengths or m u l t i p l e s  o f  exact lengths are ordered, 
s t r a i g h t  bars and w i r e  w i l l  be acceptable i n  m i l l  lengths o f  6 - 20 f e e t  
( 1 . 8  - 6.1 m) b u t  n o t  more than 10% o f  any shipment s h a l l  be suppl ied i n  
lengths sho r te r  than 10 f e e t  ( 3  m ) .  

3.6 Tolerances: Bars and w i r e  s h a l l  conform t o  a l l  a p p l i c a b l e  requirements of 
AMS 2241 or MAM 2241. 
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4, OUALITY ASSURANCE PROVISIONS: 

4.1 R e s p o n s i b i l i t y  f o r  Inspec t i on :  The vendor o f  the  product  s h a l l  supply a l l  
samples fo 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  
r e q u i r e d  t e s t s .  Resul ts  o f  such t e s t s  s h a l l  be r e p o r t e d  t o  t h e  purchaser as 
r e q u i r e d  by 4.4. Purchaser reserves the  r i g h t  t o  sample and t o  pe r fo rm any 
con f i rma to ry  t e s t i n g  deemed necessary t o  ensure t h a t  t he  product  conforms t o  
the  requirements of  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  Tests: 

4.2.1 Acceptance Tests:  Tests t o  determine conformance t o  requirements for  
composi t ion (3.1>,  macrost ructure (3.3.11, and response t o  heat t reatment  
(3.3.3) are c l a s s i f i e d  as acceptance t e s t s  and s h a l l  be performed on each 
heat  or l o t  as app l i cab le .  

4.2.2 P e r i o d i c  Tests:  Tests t o  determine conformance t o  requirements fo r  
d e c a r b u r i z a t i o n  (3.3.2) are c l a s s i f i e d  as p e r i o d i c  t e s t s  and s h a l l  be 
performed a t  a f requency se lec ted  by the vendor unless f requency o f  
t e s t i n g  i s  s p e c i f i e d  by purchaser. 

4.3 Sampling: S h a l l  be i n  accordance w i t h  the  f o l l o w i n g :  

4.3.1 Bars and Wire: AMS 2371. 

4.3.2 Forgings and Forq inu Stock: AMS 2374. 

4.3.3 Samples fo r  macrost ructure r a t i n g  (3.3.1) s h a l l  be f u l l  c ross-sect ional  
specimens obta ined from the  f i n i s h e d  b i l l e t  or s u i t a b l e  r e r o l l e d  product  
rep resen t ing  the  t o p  and bottom o f  a t  l e a s t  t h e  f i r s t ,  middle,  and l a s t  
usable i n g o t  o f  each heat .  

4.4 Reports: 

4.4.1 

4.4.2 
0 

The vendor of bars, w i re ,  and f o r g i n g s  s h a l l  f u r n i s h  w i t h  each shipment a 
r e p o r t  showing the  r e s u l t s  o f  t e s t s  f o r  chemical composi t ion o f  each heat 
and t h e  r e s u l t s  o f  t e s t s  on each l o t  t o  determine conformance to  the  o t h e r  
acceptance t e s t  requirements and, when performed, t o  the  p e r i o d i c  t e s t  
requirements o f  t h i s  s p e c i f i c a t i o n .  This  r e p o r t  s h a l l  i n c l u d e  the  
purchase o rde r  number, l o t  number, AMS 5632F, s i ze ,  and q u a n t i t y .  I f  
f o r g i n g s  are suppl ied,  t he  p a r t  number and the  s i z e  and m e l t  source o f  
stock used t o  make the  f o r g i n g s  s h a l l  a l s o  be inc luded.  

The vendor o f  f o r g i n g  stock s h a l l  f u r n i s h  w i t h  each shipment a r e p o r t  
showing the  r e s u l t s  o f  t e s t s  for  chemical composi t ion o f  each hea t .  
r e p o r t  s h a l l  i n c l u d e  the purchase o rde r  number, heat number, AMS 5632F, 
s i ze ,  and q u a n t i t y .  

This 
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