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1 .  SCOPE: 

1 .1  Form: 

This  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 ty ,  low-al loy s t e e l  i n  the  form 
of sheet, s t r i p ,  and p l a t e .  

1.2 A p p l i c a t i o n :  

This  p roduc t  has been used t y p i c a l l y  for  components r e q u i r i n g  
moderate t e n s i l e  p r o p e r t i e s ,  b u t  usage i s  n o t  l i m i t e d  t o  such 

1 . 2 . 1  Product 0.125 i n c h  (3.18 mm) and under i n  nominal th ickness  
through-hardened to  
g rea te r  th ickness  w 

2. APPLICABLE DOCUMENTS: 

The f o l l o w i n g  p u b l i c a t  
sDec i f i ed  here in .  The 

a minimum t e n s i l e  s t r e n g t h  o f  180 k s i  ( 

weld ing and 
appl  i c a t  i ons . 
may be 
241 MPa); 

11 present  p r o p o r t i o n a t ë l y  lower  s t reng  h. 

ons form a p a r t  of  t h i s  s p e c i f i c a t i o n  t o  the  e x t e n t  
l a t e s t  i ssue o f  SAE p u b l i c a t i o n s  s h a l l  apply .  

a p p l i c a b l e  i ssue o f  o t h e r  p u b l i c a t i o n s  s h a l l  be the  issue i n  e f f e c t  on the  
date o f  the  purchase o rde r .  

The 

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 1991 Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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SAE 
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AMS 63576 

2.1 

2.2 

2.3 

SAE Publications: 

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

AMS 2252 Tolerances, Low-Alloy Steel Sheet, Strip, and Plate 
MAM 2252 Tolerances, Metric, Low-Alloy Steel Sheet, Strip, and Plate 
AMS 2259 Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon 

AMS 2301 Aircraft Quality Steel Cleanliness, Magnetic Particle Inspection 

AMS 2370 Quality Assurance Sampling and Testing, Carbon and Low Alloy-Steel 

AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat 

Steel s 

Procedure 

Wrought Products and Forging Stock 

Resistant Steels and Alloys, Sheet, Strip, Plate, and Aircraft 
Tubing 

ASTM Pub1 ications: 

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187. 

ASTM A 370 Mechanical Testing of Steel Products 
ASTM E 112 Determining Average Grain Size 
ASTM E 350 Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon 

ASTM E 384 Microhardness of Materials 
Electrical Steel, Ingot Iron, and Wrought Iron 

U.S.  Government Publications: 

Available from Standardization Documents Order Desk, Building 4D, 700 
Robblns Avenue, Philadelphia, PA 19111-5094. 

MIL-STD-163 Steel Mi11 Products, Preparation for Shipment and Storage 
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3. TECHNICAL REQUIREMENTS: 

3.1 Composition: 
( R I  

Shall conform to the percentages by weight shown in Table 1 ,  determined by 
wet chemical methods in accordance with ASTM E 350, by spectrochemical 
methods, or by other analytical methods acceptable to purchaser. 

TABLE 1 - Composition 

El ement min max 

Car bon 
Manganese 
Si 1 i con 
Phosphorus 
Sulfur 
Chromium 
Nickel 
Molybdenum 
Copper 

0.33 
0.75 
O, 15 -- 
-- 
0.40 
0.40 
0.20 -- 

0.38 
1 .o0 
O. 35 
O. 025 
O. 025 
0.60 
0.70 
0.30 
0.35 

3.1.1 Check Analysis: Composition variations shall meet the applicable 

3.2 Condition: 

requirements of AMS 2259. 

The product shall be supplied in the following condition; hardness shall be 
determined in accordance with ASTM A 370: 

3.2.1 Sheet and Strip: Cold finished, bright or atmosphere annealed, and 
descaled if necessary; or hot rolled; annealed if necessary, and descaled; 
having hardness not higher than 98 HRB, or equivalent. 

not higher than 24 HRC, or equivalent. 
3.2.2 Plate: Hot rolled, annealed i f  necessary, and descaled, having hardness 

3.3 Properties: 

The product shall conform to the following requirements; hardness and bend 
testing shall be performed in accordance with ASTM A 370: 

3.3.1 Grain Size: Predominantly 5 or finer with occasional grains as large as 3 
permissible, determined in accordance with ASTM E 112, 

- 3 -  
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3.3.2 Response t o  Heat Treatment: Product 0.499 i n c h  (12.67 mm) and under i n  
nominal th ickness  s h a l l  have t e n s i l e  s t reng th  n o t  lower than 125 ksi 
(862 MPa) or hardness n o t  lower than 26 HRC, or equ iva len t ,  a f t e r  be ing 
heated t o  1525 O F  f 10 (829 O C  f 61, h e l d  a t  heat  for  15 - 30 minutes,  
quenched i n  o i l ,  tempered by hea t ing  t o  1000 O F  f 10 (538 O C  f 61, h o l d i n g  
a t  heat  for  no t  l ess  than 30 minutes, and c o o l i n g  i n  a i r .  

3.3.3 Decarbur iza t ion :  

3.3.3.1 Product Under 0.025 I n c h  (0.64 mm) i n  Nominal Thickness: The method of  
( R I  

3.3.3.2 Product 0.025 to  0.375 I n c h  (0.64 t o  9.52 mm), Exc lus ive ,  i n  Nominal 

t e s t  and the  deca rbu r i za t i on  al lowance s h a l l  be as agreed upon by 
purchaser and vendor. 

Thickness: 

3.3.3.2.1 Specimens: Sha l l  be the  f u l l  th ickness  o f  the  produc t  except t h a t  
specimens from p l a t e  0.250 i n c h  (6.35 mm) and over  i n  nominal 
th ickness  s h a l l  be s l i c e s  approx imate ly  0.250 i n c h  (6.35 mm) t h i c k  c u t  
p a r a l l e l  to  and preserv ing  one o r i g i n a l  sur face  of  t h e  p l a t e .  
Recommended specimen s i z e  i s  1 x 4 inches (25 x 102 mm). 

3.3.3.3 Procedure: Specimens s h a l l  be hardened by a u s t e n i t i z i n g  and quenching; 
p re fe rab ly ,  they s h a l l  n o t  be tempered bu t ,  i f  tempered, t he  tempering 
temperature s h a l l  be no t  h igher  than 300 O F  (149 O C ) .  

t reatment ,  specimens s h a l l  be p ro tec ted  by su i  t a b l e  atmosphere or medi um 
or by s u i t a b l e  p l a t i n g  t o  prevent  c a r b u r i z a t i o n  or f u r t h e r  
decarbur iza t ion .  

Dur ing  heat  

3.3.3.3.1 P r o t e c t i v e  p l a t i n g ,  i f  used, s h a l l  be removed from specimens of  
( R I  produc t  0.025 t o  0.250 i n c h  (0.64 t o  6.35 mm), exc lus i ve ,  i n  nominal 

th ickness  and a p o r t i o n  o f  the  specimen s h a l l  be ground t o  a depth o f  
0.050 i n c h  (1.27 mm) or one-hal f  th ickness ,  whichever i s  l ess .  
Specimens from product  0.250 t o  0.375 i n c h  (6.35 to  9.52 mm),  
exc lus ive ,  i n  nominal th ickness  s h a l l  be ground to remove 0.010 i n c h  
(0.25 mm) of  metal  from the  o r i g i n a l  sur face  o f  the  p l a t e  and a 
p o r t i o n  o f  the  specimen s h a l l  be f u r t h e r  ground to  a depth o f  a t  l e a s t  
one - th i rd  the  o r i g i n a l  th ickness o f  the  specimen. A t  l e a s t  t h ree  
Rockwell hardness readings s h a l l  be taken on each prepared s tep  and 
each group o f  readings averaged. 

3.3.3.3.2' A l t e r n a t i v e l y ,  a meta l lograph ic  cross-sect ion may be prepared from the  
(R)  heat  t r e a t e d  specimen, b u t  i n  case o f  d ispute ,  t h e  meta l lograph ic  

microhardness method conducted i n  accordance w i t h  ASTM'E 384, s h a l l  
govern. 

3.3.3.4 Allowance: 

- 4 -  
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3.3.3.4.1 
( R I  Thickness: The produc t  s h a l l  show no l a y e r  o f  complete 

Product 0.025 to  0.250 Inch  (0.64 to  6.35 mm), Exc lus ive ,  i n  Nominal 

deca rbu r i za t i on ,  determined m i c r o s c o p i c a l l y  a t  a m a g n i f i c a t i o n  n o t  
exceeding 1OOX. I t  s h a l l  a l s o  be f r e e  from p a r t i a l  deca rbu r i za t i on  t o  
the  ex ten t  t h a t  the  d i f f e r e n c e  i n  hardness between the  o r i g i n a l  
sur face and the  p o r t i o n  ground as i n  3.3.3.3.1 or, when meta l l og raph ic  
microhardness methods are.used, t h e  hardness 0.002 i n c h  (0.05 mm) 
below the  sur face  and a t  mid-thickness 0.05 i n c h  (1.3 mm), whichever 
i s  g rea te r ,  s h a l l  be n o t  l a r g e r  than 2 u n i t s  on t h e  Rockwell "A" sca le.  

3.3.3.4.2 Product 0.250 t o  0.375 Inch  (6.35 t o  9.52 mm), Exc lus ive ,  i n  Nominal 
( R )  Thickness: Sha l l  be f r e e  from decarbu r i za t i on  to  t h e  e x t e n t  t h a t  t he  

d i f f e r e n c e  i n  hardness between the  two prepared steps or, when 
metal  l og raph i  c m i  crohardness methods are  used, t he  d i f f e r e n c e  i n 
hardness a t  0.01 i n c h  (0.25 mm) and 0.12 i n c h  (3.0 mm1 below the  
sur face,  s h a l l  be n o t  g rea te r  than 3 u n i t s  on the  Rockwell "A't  scale.  

3.3.3.5 Product 0.375 I n c h  (9.52 mm) and Over  i n  Nominal Thickness: The t o t a l  
deca rbu r i za t i on ,  determined m i c r o s c o p i c a l l y  a t  a m a g n i f i c a t i o n  n o t  
exceeding 1OOX on the  as-suppl ied p l a t e ,  s h a l l  be n o t  g r e a t e r  than shown 
i n  Table 2. 

TABLE 2A - Maximum Decarbur iza t ion ,  Inch/Pound U n i t s  

Nominal Thickness 
Inches 

Depth of  Decarbu r i za t i on  
I n c h  

0.375 to  0.500, i n c l  
Over 0.500 t o  1.000, i n c l  
Over 1.000 to  2.000, i n c l  
Over 2.000 

0.015 
.O. 025 
O. 035 

As agreed upon 

TABLE 28 - Maximum Decarbur iza t ion ,  SI Un i t s  

Nomi na1 Thickness 
M i  11 imeters  

.Depth of  Decarbu r i za t i on  
M i  11 imeter  

9.52 to  12.70, i n c l  
Over 12.70 t o  25.40, i n c l  
Over 25.40 t o  50.80, i n c l  
Over  50.80 

0.38 
0.64 
0.89 

As agreed upon 
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3.3.4 Bending: Product 0.749 inch  (19.02 mm) and under i n  nominal th ickness  
s h a l l  w i thstand,  w i thou t  crack ing,  f r e e  bending through the  angle shown i n  
Table 3 around a diameter equal t o  the  nominal th ickness  of  t h e  produc t  
w i t h  a x i s  o f  bend 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 :  

TABLE 3 - Bending P roper t i es  

Bend Angle 
Nomi na1 Thi ckness Nominal Thickness Degrees 

I n c h  M i  11 imeters  Minimum 

Up t o  0.249, i n c l  Up to 6.32, i n c l  180 
Over 0.249 t o  0.749, i n c l  Over 6.32 t o  19.02, i n c l  90 

3.3.4.1 Bending requirements for  p l a t e  over  0.749 i n c h  (19.02 mm) i n  nominal 
th ickness  s h a l l  be as agreed upon by purchaser and vendor. 

3.4 Q u a l i t y :  

3.4.1 S tee l  s h a l l  be a i r c r a f t - q u a l i t y  conforming to AMS 2301. 

3.4.2 The product ,  as rece ived 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 s  and from imper fec t i ons  
de t r imen ta l  t o  usage o f  the  product .  

3.5 Tolerances: 

Sha l l  conform t o  a l l  app l i cab le  requirements o f  AMS 2252 or MAM 2252. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 
( R )  

Responsi b i  1 i t y  for  Inspec t i on :  

The vendor o f  the  product  s h a l l  supply a l l  samples for  vendor 's  t e s t s  and 
s h a l l  be respons ib le  for  per forming a l l  r e q u i r e d  t e s t s .  
the  r i g h t  to  sample and to per form 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 l s  
speci f i c a t i o n .  

Purchaser reserves 

4.2 C l a s s i f i c a t i o n  o f  Tests:  

Tests for  a l l  t e t h n i c a l  requirements a re  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 .  

4.3 Sampling and Test ing:  
( R I  

Sha l l  be i n  accordance w i t h  AMS 2370. 

- 6 -  
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