
2595512 0 0 7 ï b 0 2  4T8  

ADOPTION NOTICE 

CAE-AMS5022, "Bars, Forgings, and Tubing, Free Cutting, O. 14- 
0.20C," was adopted on October 3, 1994, for use by the Department 
of Defense (DoD). Proposed changes by DoD activities must be 
submitted to the DoD Adopting Activity: Commander, Defense 
Industrial Supply Center, Attn: DISC-E, Philadelphia, PA 19111- 
5096. DoD activities may obtain copies of this standard from.the 
Standardization Document Order Desk, 700 Robbins Avenue, Building 
4D, Philadelphia, PA 19111-5094. The private sector and other 
Government agencies may purchase copies from the Society of 
Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, 
PA 15096. 

Custodians: 
Army - AR 
Navy - AS 
Air Force - 99 

Adopting Activity 
DLA - IS 

FSC 9510 

DISTRIBUTION STATEMENT A. Approved for public release; 
distribution is unlimited. 
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AMs-5022 

Issued 1940-01-22 

AEROSPACE 
MATERIAL 

Tlie Engineering Society e* =For Advancing Mobility 
-Land Sea Air and Space@ 
I N T E R N A T I O N A L  
400 Commonwealth Drive, Warrendale, PA 15096-0001 s p EC I FI CATI ON 

Revised 1990-10-01 
Submitted for recognition as an American National Standard I Superseding AMs-5022K 

STEEL BARS, FORGINGS, AND TUBING, FREE CUTTING 
0.14 - 0.2OC (SAE 1117) 

UNS (211170 

1. SCOPE: 

1.1 Form: This specification covers a carbon steel in the form of bars, 
forgings, mechanical tubing, and stock for forging or heading. 

1.2 Application: Primarily for parts requiring good machinability and response 
to carburizing heat treatment. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. 
publications shall apply. The applicabie issue o f  other publications shall 
be the issue in effect on the date of the purchase order. 

The latest issue of SAE 

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 
PA 15096-0001 . 

2.1.1 AMs-2231 - Tolerances, Carbon Steel Bars 
MAM-2231 - Tolerances, Metric, Carbon Steel Bars 
AMs-2253 - Tolerances, Carbon and Alloy Steel Tubing 
MAM-2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing 
AMs-2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon 

Steels 
AMs-2370 - Quality Assurance Sampling o f  Carbon and Low-Alloy Steels, 

Wrought Products Except Forgings and Forging Stock 
AMs-2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels, 

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 

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." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1990 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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I SAE AMS*5022L 90 W 8357340 0051973 O W 

~~ 

SAE AMs-5022 Revision L 

2.2 ASTM P u b l i c a t i o n s :  A v a i l a b l e  from ASTM, 1916 Race S t r e e t ,  Ph i l ade lph ia ,  PA 
191 03-1 187, 

ASTM E 10 - B r i n e l l  Hardness o f  M e t a l l i c  M a t e r i a l s  
ASTM E 350 - Chemical Ana lys is  o f  Carbon S tee l ,  Low-Alloy S tee l ,  S i l i c o n  

E l e c t r i c a l  S tee l ,  I n g o t  I r o n ,  and Wrought I r o n  

2.3 U.S. Government P u b l i c a t i o n s :  A v a i l a b l e  from Standard i za t i on  Documents 
Order Desk, B u i l d i n g  4D, 700 Robbins Avenue, Ph i l ade lph ia ,  PA 19111-5094. 

2.3.1 M i  1 i t a r v  Standards : 

MIL-STD-163 - Stee l  M i l l  Products,  P repara t i on  fo r  Shipment and Storage 

3. TECHNICAL REOUIREMENTS: 

3.1 Composition: Sha l l  conform t o  the  f o l l o w i n g  percentages by weight ,  
0 determined by wet chemical methods i n  accordance w i t h  ASTM E 350, by 

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

m in  max 

Car bon 0.14 - 0.20 
Manganese (3.1.1) 1.00 - 1.30 

S u l f u r  0.08 - 0.13 
Phosphorus -- O. 040 

3.1.1 When agreed upon by purchaser and vendor, manganese may be as h i g h  as 1.60. 

3.1.2 Check Ana lvs is :  Composition v a r i a t i o n s  s h a l l  meet the  a p p l i c a b l e  
requi rements o f  AMs-2259. 

3.2 Cond i t i on :  The produc t  s h a l l  be supp l ied  i n  the  f o l l o w i n g  c o n d i t i o n :  

3.2.1 Bars and Mechanical Tubinci 2.50 Inches (63.5 mm) and Under i n  Nominal 
Diameter or Dis tance Between P a r a l l e l  Sides: Cold f i n i s h e d ,  s u i t a b l e  for  
machining on h igh  speed automat ic screw machines. 

3.2.2 Rounds Over 2.50 t o  6.25 Inches (63,5 t o  158.8 mm), I n c l u s i v e ,  i n  Nominal 
Diameter and Hexagons Over 2.50 t o  3.125 Inches (63.5 t o  79.38 mm), 
I n c l u s i v e ,  i n  Nominal Dis tance Between P a r a l l e l  Sides: Cold f i n i s h e d ,  
s u i t a b l e  f o r  machining on h i g h  speed automat ic screw machines o r ,  when 
s p e c i f i e d ,  ho t  f i n i s h e d  and normal ized or o therw ise  heat  t r e a t e d  t o  
produce bes t  machining q u a l i t i e s .  

3.2.3 Rounds Over 6.25 Inches (158.8 mm). Hexacions Over 3.125 Inches (79.38 mm), 
Bars Other Than Rounds and Hexauons Over 2.50 Inches (63.5 mm), and 
Mechanical Tubinq Over 2.50 Inches (63.5 mm> i n  Nominal OD or Dis tance 
Between P a r a l l e l  Sides: Hot f i n i s h e d  and normal ized or o therw ise  heat  
t r e a t e d  t o  produce bes t  machining q u a l i t i e s .  

- 2 -  . .  
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SAE AMs-5022 Revision L 

3.2.4 Forainus: 
qual i ties. 

3.2.5 Stock for Forging or Headinq: 
manufacturer. 

Normalized or otherwise heat treated to produce best machining 

A s  ordered by the forging or heading 

3.3 Properties: The product shall conform to the following requirements: 

3.3.1 Hardness: Shall be as follows, or equivalent, determined in accordance 
with ASTM E 10 on the surface except on rounds where a flat as necessary 
for Brinell accuracy may be made: 

3.3.1.1 Bars: 

3.3.1.1.1 Cold Finished: 

Nominal Diameter or Di stance Brinel 1 
Between Parallel Sides Hardness 

Inches Mil limetres min max 

Up to 1.00, excl Up to 25.4, excl 156 - 207 
1.00 to 6.25, incl 25.4 t o  158.8, incl 143 - 207 

3.3.1.1.2 Hot Finished: 
Nomi na1 Di ameter or Di stance Bri ne1 1 

Between Parallel Sides Hardness 
Inches Millimetres min max 

Over 2.50 Over 63.5 -- 179 

3.3.1.2 Mechanical Tubing: 

Brinel 1 
Nominal OD Hardness 

Inches Mi 1 1  imetres min max 

Up to 1.00, excl Up t o  25.4, excl 156 - 248 
1.00 to 2.50, incl 25.4 to 63.5, incl 143 - 248 

Over 2.50 Over 63.5 -- 179 

3.3.1.3 Forclings: Not higher than 179 HB, or equivalent. 

3.4 Ouality: The product, as received by purchaser, shall be uniform in quality 
and condition, sound, and, consistent with the type of steel involved, free 
from foreign materials and from imperfections detrimental to usage of the 
product. 

3.5 Sizes: Except when exact lengths or multiples of exact lengths are ordered, 
straight bars and tubing will be acceptable in mill lengths of 6 - 20 feet 
(1.8 - 6.1 m> but not more than 10% of any shipment shall be supplied i n  
lengths shorter than 10 feet ( 3  m). 

- 3 -  
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