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Submitted for recognition as an American National Standard 
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Revi sed 4-1 -87 

Superseding AMs 6292E 

STEEL BARS AND FORGINGS, CARBURIZING 
1.8Ni - 0.25Mo (0.15 - 0.2OC) (SAE 4617) 

UNS 646170 

1. SCOPE: 

1.1 Form: Th is  s p e c i f i c a t i o n  covers an a i r c r a f t - q u a l i t y ,  low-a l loy  s tee l  i n  t h e  
form o f  bars, forg ings,  and f o r g i n g  stock. 

1.2 App l ica t ion :  P r i m a r i l y  fo r  carbur ized  p a r t s  which r e q u i r e  in te rmed ia te  
minimum core  hardness and a l l o w  wide hardness range i n  sec t ions  0.25 i n .  
( 6  mm) and under i n  nominal thickness. 
machinable a f t e r  hardening. 

The core may o r  may n o t  be 

2. APPLICABLE DOCUMENTS: The f o l l o w i n g  p u b l i c a t i o n s  form a p a r t  o f  t h i s  
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  herein. 
Mater i  al Spec i f i ca t i ons  and Aerospace Standards s h a l l  apply. 
i ssue o f  o the r  documents s h a l l  be as s p e c i f i e d  i n  AMS 2350. 

The l a t e s t  i ssue o f  Aerospace 
The app l i cab le  

2.1 SAE Pub l ica t ions :  Ava i l ab le  from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096. 

2.1.1 Aerospace Ma te r ia l  Spec i f i ca t i ons :  

AMS 2251 - Tolerances, Low-Alloy Steel  Bars 
MAM 2251 - Tolerances, Met r ic ,  Low-Alloy Steel  Bars 
AMS 2259 - Chemical Check Analys is  L im i t s ,  Wrought Low-Alloy and Carbon 

Steel  s 
AMS 2301 - A i r c r a f t  Q u a l i t y  Steel  Cleanl iness, Magnetic P a r t i c l e  

Inspec t ion  Procedure 
AMS 2350 - Standards and Test Methods 
AMS 2370 - Q u a l i t y  Assurance Sampling o f  Carbon and Low-Alloy Steels, 

Wrought Products Except Forgings and Forg ing Stock 
AMS 2372 - Q u a l i t y  Assurance Sampling o f  Carbon and Low-Alloy Steels, 

Forgings and Forg ing Stock 
AMS 2375 - Contro l  o f  Forgings Requ i r ing  F i r s t  A r t i c l e  Approval 

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. 
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2.1 . 1 Aerospace Ma te r ia l  Spec i f i ca t i ons  : (Continued) 

AMS 2806 - I d e n t i f i c a t i o n ,  Bars, Wire, Mechanical Tubing, and Ext rus ions,  

AMS 2808 - I d e n t i f i c a t i o n ,  Forgings 

Carbon and A l l o y  S tee ls  and Heat and Corrosion Res is tan t  
S tee ls  and A l l o y s  

2.1.2 Aerospace Standards: 

AS 1182 - Standard Machining Allowance, A i r c r a f t  Q u a l i t y  and Premium 
Qual i ty Steel  Products 

2.2 ASTM Pub l ica t ions :  Ava i l ab le  from American Society  f o r  Tes t ing  and 
Ma te r ia l s ,  1916 Race S t ree t ,  Ph i lade lph ia ,  PA 19103. 

ASTM A255 - End-Quench Test f o r  Hardenabil i ty o f  Steel 
ASTM A370 - Mechanical Tes t ing  o f  S tee l  Products 
ASTM E112 - Determining Average Gra in S ize  
ASTM E350 - Chemical Analys is  o f  Carbon Steel, Low-Alloy Steel ,  S i l i c o n  

ASTM E381 - Macroetch Tes t ing  Inspect ion,  and Ra t ing  Stee l  Products, 
E l e c t r i c a l  Steel ,  I n g o t  I ron ,  and Wrought I r o n  

Comprising Bars, B i l l e t s ,  Blooms, and Forgings 

2.3 U.S. Government Pub1 i c a t i o n s :  Ava i l ab le  from Commanding O f f i c e r ,  Naval 
Pub l i ca t i ons  and Forms Center, 5801 Tabor Avenue, Phi ladelph ia,  PA 19120. 

2.3.1 M i l i t a r y  Standards: 

MIL-STD-163 - Steel  M i l l  Products, Preparat ion f o r  Shipment and Storage 

3. TECHNICAL REQUIREMENTS: 

3.1 

Ø 

Com o s i t i o n :  
&by wet chemical methods i n  accordance w i t h  ASTM E350 o r  by 
spect rographic  o r  o ther  a n a l y t i c a l  methods approved by purchaser: 

Sha l l  conform t o  t h e  fo l l ow ing  percentages by weight, 

min max 

Carbon 
Manganese 
S i  1 i c o n  
Phosphorus 
Sul f u r  
N icke l  
Molybdenum 
Chromium 
Copper 

0.15 - 0.20 
0.45 - 0.65 
0.15 - 0.35 -- 0.025 -- 0.025 
1.65 - 2.00 
0.20 - 0.30 -- o. 20 -- 0.35 

3.1.1 Check Analys is :  Composition v a r i a t i o n s  s h a l l  meet the  app l i cab le  
requirements o f  AMS 2259. 
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3.2 Condit ion: 
hardness and t e n s i l e  s t rength  s h a l l  be determined i n  accordance w i t h  
ASTM A370: 

The product  s h a l l  be supp l ied  i n  t h e  f o l l o w i n g  cond i t ion ;  

3.2.1 Bars: 

3.2.1.1 Bars 0.500 In .  (12.50 mm) and Under i n  Nominal Diameter o r  Distance 
between P a r a l l e l  Sides: 
h i g h e r  than 125,000 p s i  (860 MPa) o r  equ iva len t  hardness. 

Cold f i n i s h e d  having t e n s i l e  s t rength  n o t  

3.2.1.2 Bars Over 0.500 In. (12.50 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  having hardness n o t  h igher  than 229 HB, o r  
equiva lent ,  except t h a t  bars ordered c o l d  f i n i s h e d  may have hardness as  
h i g h  as 241 HB, o r  equiva lent .  

3.2.2 Forgings: As ordered. 

3.2.3 Forg ing  Stock: As ordered by the  f o r g i n g  manufacturer. 

3.3 Proper t ies :  The product  s h a l l  conform t o  t h e  f o l l o w i n g  requirements; 
hardness t e s t i n g  s h a l l  be performed i n  accordance w i t h  ASTM A370: 

3.3.1 Macrostructure: Visual examination o f  t ransverse sec t ions  as i n  4.3.3 
from bars, b i l l e t s ,  and f o r g i n g  stock, etched i n  accordance w i t h  ASTM E381 
i n  h o t  hydroch lo r ic  a c i d  ( 1 : l )  a t  160" - 180°F (70" - 80°C) f o r  s u f f i c i e n t  
t ime t o  develop a we l l -de f ined macrostructure, s h a l l  show no p ipe o r  
cracks. Poros i ty ,  segregation, i nc lus ions ,  and o the r  imper fec t ions  s h a l l  
be no worse than the  f o l l o w i n g  macrographs o f  ASTM E381 : 

Sect ion Size 
Square Inches Square Centimetres Macrographs 

Up t o  36, i n c l  Up t o  230, i n c l  S2 - R1 - C2 
Over 36 t o  100, i n c l  Over 230 t o  645, i n c l  S2 - R2 - C3 
Over 100 . Over 645 As agreed upon 

3.3.2 Gra in Size: Predominantly 5 o r  f i n e r  w i t h  occasional g ra ins  as l a r g e  as 3 

3.3.3 Hardenab i l i t y :  Sha l l  be J46=1 max and J30=2 min, determined on t h e  

permiss ib le ,  determined i n  accordance w i t h  ASTM E112. 

standard end-quench t e s t  specimen i n  accordance w i t h  ASTM A255 except t h a t  
t h e  s t e e l  s h a l l  be normalized a t  1700°F + 10 (925°C + 5 )  and the  t e s t  
specimen aus ten i t i zed  a t  1700°F + 10 (925°C t 5). TFe ha rdenab i l i t y  t e s t  
i s  n o t  requ i red  on a product  which w i l l  n o t  y i e l d  a s u i t a b l e  specimen b u t  
t he  s t e e l  from which the  product  i s  made s h a l l  conform t o  the  
hardenabil  i t y  spec i f ied .  

3.4 Q u a l i t y :  

3.4.1 Steel s h a l l  be a i r c r a f t  q u a l i t y  conforming t o  AMS 2301. 
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3.4.2 The product, a s  received by purchaser, shall be uniform in quality and 
condi tion, sound, and free from foreign materials and from imperfections 
detrimental t o  usage of the product, 

3.4.2.1 Bars ordered ground, turned, o r  polished shall be free from seams, laps, 
tears, and cracks open to  the ground, turned, o r  polished surfaces. 

3.4.2.2 Product ordered t o  surface conditions other t h a n  ground, turned, o r  
polished shall, after removal of the standard machining allowance, be 
free from seams, laps, tears, cracks, and other defects exposed t o  the 
machined surfaces. Standard machining allowance shall be i n  accordance 
w i t h  AS 1182. 

3.4.2.3 Grain flow o f  die forgings, except i n  areas which  contain flash-line end 
Ø grain,  shall follow the general contour of the forgings, showing no 

evidence of re-entrant flow. 

3.5 Sizes: Except when exact lengths or  multiples of exact lengths are ordered, 
straight bars will  be acceptable in mill lengths of  6 - 20 f t  ( 2  - 6 m )  b u t  
not more than 10% of any shipment shall be supplied i n  lengths shorter than 
10 f t  ( 3  m). 

3.6 Tolerances: Bars shall conform t o  all applicable requirements of AMS 2251 
or MAM 225 1. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: 
samDles for vendor’s tests and shall be responsible for performing al 1 

The vendor o f  the product shall supply all 

reqhred tests. . Results of such tests shalj be reported’ t o  the purchaser as 
required by 4.5. 
confirmatory testing deemed necessary t o  ensure t h a t  the product conforms t o  
the requirements of  this specification. 

Purchaser reserves the r i g h t  t o  sample and t o  perform any 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests t o  determine conformance t o  all technical 
Ø requirements of this specification are classified as acceptance tests and 

shall be performed on each heat or l o t  as applicable. 

Tests of forgings t o  determine conformance t o  a l l  
applicable technical requirements of this specification when AMS 2375 i s  
specified are classified as  preproduction tests and shall be performed 
prior t o  o r  on the first-art icle shipment of a forging t o  a purchaser, 
when a change i n  material, processing, or both  requires reapproval as  i n  
4.4, and when purchaser deems confirmatory testing t o  be required. 

For direct U.S. Military procurement of forgings, subs tan t ia t ing  tes t  
da t a  and,  when requested, preproduction forgings shall be submitted t o  
the cognizant agency as directed by the procuring activity, the 
contracting officer, or the request for  procurement. 

4.2.2 Preproduction Tests: 

Ø 

4.2.2.1 
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