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0.9OSi - 0.62Mg - 0.25Cr (6151-T6) 

Solution and Precipitation Heat Treated 
UNS A96151 

1 .  SCOPE: 

1 . 1  Form: This specification covers an aluminum alloy in the form of die 
forgings, rolled or forged rings, and stock for forgings and rings. 

1.2 m l i c a t i o n :  Primarily for complex-shaped parts requiring moderate strength 
and good forgeability of the material. 
i s  superior to that of the copper-containing alloys. 

Corrosion resistance of this alloy 

2. APPLICABLE DOCUMENTS: The following publications form a part o f  this 
specification to the extent specified herein. 
publications shall apply. The applicable issue of 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 AerosDace Materlal Specifications: 

AMS 2201 - Tolerances. Aluminum and Aluminurn Allov Bar. Rod. Wire, and 
Forging Stock, Rolled or Cold Finishëd 

MAM 2201 - Tolerances, Metric, Aluminum and Aluminum Alloy Bar, 
and Forging Stock, Rolled, Drawn, or Cold Finished 

AMS 2355 - Quality Assurance Sampling and Testing of Aluminum A 
Magnesium Alloys, Wrought Products (Except Forging 
Flash Welded Rings 

MAM 2355 - Quality Assurance Sampling and Testing of Aluminum A 
Magnesium Alloys’, Wrought Products (Except Forging 
Flash Welded Rings, Metric (SI) units 

AMS 2645 - Fluorescent Penetrant Inspection 
AMS 2808 - Identification, Forgings 

Rod, Wire, 

loys and 
Stock) and 

loys and 
Stock) and 

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 0 written comments and suggestions. 

Copyright 1991 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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AMS 4125H SAE AMS 4125H 

3 . 3 . 1 . 1 . 1  D ie  Forainas: 

3 . 3 . 1 . 1 . 1 . 1  With Gra in  Flow: Specimens, machined from forg ings  n o t  over  4 
inches (102 mm) i n  nominal th ickness  a t  t ime o f  heat  t rea tment  w i t h  
a x i s  o f  specimen i n  area o f  gage leng th  va ry ing  not more than 15 
degrees from p a r a l l e l  t o  the  f o r g i n g  f l o w ' l i n e s ,  s h a l l  meet the  
f o l l o w i n g  requirements:  

. Tensi le.  S t rength ,  minimum 44.0 ks i  (303 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t ,  minimum 37.0 ksi  (255 MPa) 
E longat ion  i n  4D, minimum 1 0% 

i n  5D, minimum 9% 

3 . 3  1.1.1.2 Across Gra in  Flow: Specimens, machined from f o r g i n g s  n o t  over  4 
inches (102 mm) i n  nominal th ickness  a t  t ime o f  heat  t rea tment  w i t h  
a x i s  o f  specimen i n  area o f  gage l e n g t h  v a r y i n g  not more than 15 
degrees from perpend icu la r  t o  the  f o r g i n g  flow l i n e s ,  s h a l l  have the  
f o l  low ing  p r o p e r t i e s :  

Tens i l e  St rength,  minimum 44.0 ksi (303 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t ,  minimum 37.0 ksi (255 MPa) 
E longat ion  i n  4D, minimum 6% 

i n  5D, minimum 5% 

3 . 3 . 1 . 1 . 2  Ro l l ed  or Forded Rinus: 

3 . 3 . 1 . 1 . 2 . 1  Tangent ia l :  Specimens, machined from r i n g s  n o t  over  2.5 inches 
(63.5 mm) i n  nominal th ickness  a t  t i m e  o f  heat  t rea tment  w i t h  a x i s  
o f  specimen t a n g e n t i a l  t o  the  r i n g  c i rcumference (approx imate ly  
p a r a l l e l  t o  the  d i r e c t i o n  o f  r o l l i n g ) ,  s h a l l  have the  f o l l o w i n g  
p r o p e r t i e s :  

Tens i l e  S t rength ,  minimum 44.0 ksi  (303 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t ,  minimum 37.0 ksi  (255 MPa) 
E longat ion  i n  4D, minimum 5% 

i n  5D, minimum 4% 

3 . 3 . 1 . 1 . 2 . 2  A x i a l :  Specimens, machined from r i n g s  n o t  over  2.5 inches (63.5 mm) 
i n  nominal th ickness a t  t i m e  o f  heat  t reatment  w i t h  a x i s  o f  specimen 
p a r a l l e l  t o  a x i s  o f  r i n g  ( t ransverse  t o  d i r e c t i o n  o f  r o l l i n g ) ,  s h a l l  
have the  f o l l o w i n g  p r o p e r t i e s :  

Tens i l e  St rength,  minimum 44.0 ks i  (303 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t ,  minimum 35.0 ksi (241 MPa) 
E longat ion  i n  4D, minimum 4% 

i n  5D, minimum 3% 

3 . 3 . 1 . 1 . 3  Larqe Forqinqs and Rings: Tens i l e  p r o p e r t i e s  o f  d i e  fo rg ings  over  4 
inches (102 mm) or r i n g s  over  2 . 5  inches (63.5 mm) i n  nominal sec t i on  
th ickness  a t  t i m e  o f  heat  t reatment  s h a l l  be as agreed upon by 
purchaser and vendor. 

- 3 -  
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I 
AMS 4125H SAE AMS 4125H 

3.3.1.1.4 Test Specimens: Specimens, machined from separately-forged coupons or 
from forging stock representing the forgings and, in either case, heat 
treated with the forgings or machined from prolongations on heat 
treated die forgings, shall have the following properties: 

Tensile Strength, minimum 44.0 ksi (303 MPa) 
Yield Strength at 0.2% Offset, minimum 37.0 ksi (255 MPa) 
Elongation in 4D, minimum 14% 

in 5D, minimum 12% 

3.3.1.2 Hardness: Should be not lower than 90 HB/10/500 or 96 'HB/10/1000, or 
equivalent, but forgings shall not be rejected on the basis of hardness 
if the applicable tensile property requirements are met. 

3.3.2 
0 

Stock for Forgings or Rinus: 
coupon having a degree of mechanical working not greater than the forging 
and heat treated in the same manner as forgings or rings, specimens taken 
from the heat treated coupon shall conform to the requirements of 
3.3.1.1.4 and 3.3.1.2. If specimens taken from the stock after heat 
treatment i n  the same manner as forgings conform to the requirements of 
3.3.1.1.4 and 3.3.1.2, the tests shall be accepted as equivalent to tests 
of a forged coupon. 

When a sample of stock i s  forged to a test 

3 . 4  Ouality: The product, as received by purchaser, shall be uniform in quality 
and condition, sound, and free from foreign materials and from imperfections 
detrimental to usage of the product. 

3.4.1 Each die forging and when specified, each rolled or forged ring shall be 
0 etched to produce a surface suitable for visual inspection. Surfaces 

shall be evaluated for defects and, if defects can be removed so they do 
not reappear on re-etching and if the required section thickness is 
maintained, the forgings and rings are acceptable. 

3.4.1.1 
0 

3,4.2 When specified, die forgings and rolled or forged rings shall be subjected 
to fluorescent penetrant inspection in accordance with AMS 2645 and/or 
ultrasonic inspection in accordance with ASTM B 594. 
acceptance shall be as agreed upon by purchaser and vendor. 

When approved by purchaser, a sampling plan may be used in lieu of 
etching each die forging and/or ring. 

Standards for 

3.4.3 Grain flow of die forgings, except in areas which contain flash-line end 
grain, shall follow the general contour of the forgings, showing no 
evidence o f  re-entrant grain flow. 

3.5 Tolerances: Forging stock shall conform to all applicable requirements of 
AMS 2201 or MAM 2201. 

- 4 -  
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4. OUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product shall supply all 

Purchaser reserves the right to sample and to perform any 
samples for vendor's tests and shall be responsible for performing all 
required tests. 
confirmatory testing deemed necessary to ensure that the product conforms to 
the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceetance Tests: Tests for the following requirements are acceptance 
tests and shall be performed on each lot: 

4.2.1.1 Composition (3.1). 

4.2.1.2 Tensile properties (3.3.1.1) and, when specified, fluorescent penetrant 
0 and/or ultrasonic inspection (3.4.2) of each lot of forgings or rings. 

4.2.1.3 Visual surface inspection (3.4.1) of each die forging and when specified 
0 each rolled or forged ring. 

4.2.1.4 Tolerances (3.5) of stock for forgings or rings. 

4.2.2 Periodic Tests : Tests for the following requirements are periodic tests 
and shall be performed at a frequency selected by the vendor unless 
frequency of testing i s  specified by purchaser: 

4.2.2.1 Hardness (3.3.1.2) of forgings and rings. 

4.2.2.2 Ability of stock for forging or rings to develop required properties 
(3.3.2). 

4.2.2.3 Grain flow (3.4.3) of die forgings. 
0 

4.3 Sampling and Testing: Shall be in accordance with AMS 2355 or MAM 2355. A 
0 lot shall be all forgings or rings of the same part number, size, or nominal 

cross-section and configuration, heat treated in the same batch-furnace load 
or quenched from a continuous furnace consecutively during an eight-hour 
period. 
shall be 6000 pounds (2722 kg). 

Maximum lot size for forgings heat treated in a continuous furnace 

4.4 Reeorts: 

4.4.1 The vendor of forgings or rings shall furnish with each shipment a report 
stating that the chemical composition conforms to the requirements of this 
specification and showing the results of tests on each lot to determine 
conformance to the other acceptance test requirements. This report shall 
include the purchase order number, lot number, AMS 4125H, size or part 
number, and quantity. 
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