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AMS 6426D 

SPECIFICATION 

AEROSPACE IhA =For The Advancing Engineering Mobility Society 
-Land Sea Air and Space@ MATERIAL 
400 Commonwealth Drive, Warrendale, PA 15096-0001 

I Revised 1-1-90 
Submitted for recognition as an American National Standard 

I Superseding AMS 6426C 
STEEL BARS, FORGINGS, ANO TUBING 

0.75Si - 1.OCr - 0.58Mo (0.80 - 0.9OC) 
Consumable Electrode Vacuum Melted 

UNS K18597 

1. SCOPE: 

1.1 Form: This specification covers a premium aircraft-quality, low-alloy steel 
in the form of bars, forgings, mechanical tubing, and forging stock. 

1.2 Application: Primarily for parts, such as bearing components, for service 
up to 500°F (260°C) and requiring a through-hardening steel capable o f  
developing hardness not lower than 60 HRC in cross-sections 3 inches (76 mm) 
and under. 

2 .  APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue o f  SAE 
publications shall apply. The applicable issue of other publications shall 
be as specified in AMS 2350. 

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 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. 

Copyright 
All rights reserved. 

Society of Automotive Engineers, Inc. 
Printed in U.S..A. 
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2.1 1 A e . m  p.ac.e-t!ia~e~al-S~~c i fi cat i on s : 

AMS 2251 - Tolerances, Low-Alloy Steel Bars 
MAM 2251 - Tolerances, Metric, Low-Alloy Steel Bars 
AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing 
MAM 2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing 
AMS 2259 - Chemical Check Analysis Llmi ts, Wrought Low-Al loy and Carbon 

SteeT s 
A M  2300 - Premium Aircraft-Quali ty Steel Cleanliness, Magnetic Particle 

Inspection Procedure - 
MAM 2300 - Premium Aircraft-Qual i ty Steel Clean1 iness, Magnetic Particle 

Inspection Procedure, Metric (SI) Measurement 
AWS 2350 - Standards and Test Methods 
AMS 2370 - Quality Assurance Sampling o f  Carbon and Low-Alloy Steels, 

Wrought Products Except Forgings and forging Stock 
AMS 2372 - Quality Assurance Sampling o f  Carbon and Low-Alloy Steels, 

Forglngs and Forging Stock 
AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions, 

Carbon and Alloy Steels and Corrosion and Heat Resistant 
SteeTs and Alloys 

AMS 2808 - Identification, Forgings 
2.1 .2 Ber_osp.a~-e-S~~nda~d~: 

AS1182 - Standard Machining Allowance, Aircraft Quality and Premium 
Aircraft-Qual i ty Steel Products 

2.2 ASTM Pub_i_iations: Available from ASTM, 1916 Race Street, Philadelphia, PA 
19103. 

ASTM A 370 - Mechanical Testing of Steel Products 
ASTM A 604 - Macroetch Testing of Consumable Electrode Remelted Steel Bars 
ASTM E 45 - Determining the Inclusion Content of  Steel 
ASTM E 350 - Chemical Analysis o f  Carbon Steel, Low-Alloy Steel, Silicon 

and Billets 

Electrical Steel, Ingot Iron, and Wrought Iron 

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

2.3.1 t4ilLttar~Standards.: 

MIL-STD-163 - Steel Mi 1 1  Products, Preparation for Shipment and Storage 
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3. 

3.1 
0 

TECHNICAL REOUIREMENTS: 

Composition: Sha l l  conform t o  the f o l l o w i n g  percentages by weight, 
determined by w e t  chemical methods i n  accordance w i t h  ASTM E 350, by 
spectrochemical methods, o r  by o ther  a n a l y t i c a l  methods acceptable t o  
purchaser: 

Car bon 
Mangane se 
S i  1 i con  
Phosphorus 
S u l f u r  
Chromium 
Molybdenum 
N i c k e l  
Copper 

m i  n max 

0.80 - 0.90 
0.20 - 0.50 
0.60 - 0.90 
-- 0.015 
-- O .O1 5 

0.85 - 1.15 
0.50 - 0.65 
-- 0.15 
-- 0.15 

3.1.1 Check Analvs is :  Composition v a r i a t i o n s  s h a l l  meet  the app l icab le  
requirements o f  AMs 2259. 

3.2 Condi t ion:  The product  s h a l l  be suppl ied i n  the f o l l o w i n g  cond i t 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 A 370. 

3.2.1 Bars: 

3.2.1.1 Bars 0.500 Inch  (12.70 mm) andUnder i n  Nominal Diameter o r  Distance 
0 Between P a r a l l e l  Sides: Hot f i n i s h e d  and annealed, w i t h  mic ros t ruc ture  

of  spheroidized cementite i n  f e r r i t e  mat r ix ,  and having t e n s i l e  s t rength  
no t  h igher  than 105,000 p s i  (724 MPa) except t h a t  bars ordered annealed 
and co ld  f i n i s h e d  may have t e n s i l e  s t rength  as h igh  as 125,000 p s i  
(862 MPa) . 

3.2.1.2 Bars Over  0.500 Inch  (12.70 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  and annealed, w i t h  mic ros t ruc ture  o f  
spheroidized cementite i n  f e r r i t e  ma t r i x ,  and having hardness no t  h igher  
than 207 HB, o r  equiva lent ,  except t h a t  bars ordered annealed and co ld  
f i n i s h e d  may have hardness as h igh  as 248 HB, o r  equ iva len t .  

3.2.2 Forqinus: A s  ordered. 

3.2.3 Mechanical Tubing: Annealed and co ld  f i n i s h e d ,  w i t h  mic ros t ruc ture  of  
spheroidized cementite i n  f e r r i t e  ma t r i x ,  and having hardness no t  h igher  
than 24 HRC, o r  equiva lent ,  except t h a t  tub ing  ordered ho t  f i n i s h e d  and 
annealed s h a l l  have hardness no t  h igher  than 95 HRB, o r  equ iva len t .  

3.2.4 Forainq Stock: A s  ordered by the f o r g i n g  manufacturer. 
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AMS 6426D Page 4 I 
3.3 Pcopzrtle-se: The product s h a l l  conform t o  the f o l  lowing requirements; 

t e n s i l e  and hardness t e s t i n g  s h a l l  be performed i n  accordance w i t h  
ASTM A 370: 

3.3.1 Macr!s3ructa-: V isual  examination o f  t ransverse sect ions as i n  4.3.3 
0 from bars, b i l l e t s ,  tube rounds o r  tubes, and f o r g i n g  stock, etched i n  

accordance w i t h  ASTM A 604, s h a l l  show no p ipe o r  cracks. Except as 
s p e c i f i e d  i n  3.3.1.1, p o r o s i t y ,  segregation, i n c l u s i o n s ,  and o the r  
imper fect ions Por product 36 square inches (232 cm2) and under i n  
nominal cross-sect ional  area s h a l l  be no worse than the f o l l o w i n g  
macrographs o f  ACTC-1 A 604; macrostructure standards for  product over 36 
square inches (232 cm2) i n  nominal cross-sect ional  area s h a l l  be as 
agreed upon by purchaser and vendor: 

e l  ass Condi t i o n  Sever i t y  

1 F r e c k l e s  
2 Hh i te  Spots 
3 Radial Segregation 
4 Ring Pa t te rn  

A 
A 
B 
6 

3.3.1.1 I f  tubes are produced d i r e c t l y  f rom ingo ts  or l a rge  blooms, t ransverse 
sect ions may be taken from tubes r a t h e r  than tube rounds. 
Macrostructure standards f o r  such tubes s h a l l  be as agreed upon by 
purchaser and vendor. 

3.3.3,  C.Ii_6~~~I-~.cl-usio_nn_Ra_t.ing: No specimen as i n  4.3.4 s h a l l  exceed the 
Pol lowing 1 i m i  t s ,  determined i n  accordance w i t h  ASTM E 45, Method D: 

A B - --- C .---D--,- 
Thin Heavy Thin Heavy Thin Heavy Thin Heavy 

Horst  F l e l d  Sever i t y  1.5 1.0 1.0 1.0 1 .o 
Horst  F l e l d  Frequency, * l  " 1  

Tota l  Rateable F i  e l  d s ,  ** 1 * *  1 

* 
maxi mum 

Frequency, maximum 
k* 

* Combined A+B+C, no t  more than 3 
* *  Combined A+B+C, no t  more than 8 

3.3.2.1 A ra teab le  f i e l d  i s  def ned as one which has a type 
i n c l u s i o n  r a t i n g  of a t  east  No. 1.0 t h i n  or heavy 
the Jernkontore t  Chart,  P la te  III, ASTM E 45. 

1 .O 1.5 1.0 

1 3 1 

1 8 1 

f i e l d s  
f i e l d s  

A ,  9 ,  C, o r  D 
n accordance w i t h  
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3.3.3 Response t o  Heat Treatment: Specimens as i n  4.3.5, p ro tec ted  by s u i t a b l e  
means or t rea ted  i n  a neu t ra l  atmosphere t o  minimize s c a l i n g  and prevent 
e i t h e r  c a r b u r i z a t i o n  or decarbur iza t ion ,  s h a l l  have s u b s t a n t i a l l y  un i fo rm 
hardness no t  lower than 66 HRC a t  any p o i n t  below any permiss ib le  
decarbur iza t ion  a f t e r  being placed i n  a furnace which i s  a t  
1600°F 10 (871°C i 6>,  al lowed t o  heat t o  1600°F 10 (871°C f. 61, he ld  
a t  heat fo r  20 minutes 2, and quenched i n  commercial p a r a f f i n  o i l  
(100 SUS a t  100°F (38°C)) a t  room temperature. 

3.3.4 Hardness Retent ion:  Specimens as i n  4.3.5, hardened as i n  3.3.3, s h a l l  
have room temperature hardness no t  lower than 60 HRC a f t e r  be ing heated 
f o r  400 hours ~r 1 a t  500°F i 10 (260°C i 6).  The specimens may be the 
same specimens used fo r  the t e s t  o f  3.3.3. 

3.3.5 Decarbur izat ion:  

3.3.5.1 

3.3.5.2 

3.3.5.3 

Bars and tub ing  ordered ground, turned, or  po l i shed s h a l l  be f r e e  from 
decarbur iza t ion  on the ground, turned, or po l i shed surfaces. 
Decarbur iza t ion  on tub ing  I D  s h a l l  no t  exceed the  maximum depth 
s p e c i f i e d  i n  3.3.5.4. 

A l lowable decarbur iza t ion  o f  bars,  b i l l e t s ,  and tube rounds ordered f o r  
redrawing or f o r g i n g  or to  s p e c i f i e d  m i c r o s t r u c t u r a l  requirements o the r  
than sphero id ized cement i te i n  a f e r r i t e  ma t r i x  s h a l l  be as agreed upon 
by purchaser and vendor. 

Decarbur iza t ion  o f  bars t o  which 3.3.5.1 or 3.3.5.2 i s  n o t  app l i cab le  
s h a l l  be no t  g rea ter  than shown i n  Table I. 

TABLE I 

Nominal Diameter or Distance 
Between P a r a l l e l  Sides 

Inches 

Up t o  0.500, i n c l  
Over 0.500 t o  1.000, i n c l  
Over 1.000 t o  1.500, i n c l  
Over 1.500 t o  2.000, i n c l  
Over 2.000 t o  2.500, i n c l  
Over 2.500 t o  3.000, i n c l  
Over 3.000 

Depth o f  
Decarbur iza t ion  

Inch  

0.015 
o. 020 
O. 025 
O. 030 
O. 035 
O. 040 
O. 045 
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TABLE I (SI) 

Nomlnal Diameter- or Di stance 
Between Parallel Sides 

Mi 1 1  imetres 

Up t o  12.70, incl 
Over 12.70 to 25.40, incl 
Over 25.40 to 38.10, incl 
Over 38.10 to 50.80, incl 
Over 50.80 to 63.50, incl 
Over 63.50 to 76.201 incl 
Qver 76.20 

Depth of 
Decarburization 

Millimetres 

O. 38 
0.51 
0.64 
0.76 
0.89 
1 .o2 
1.14 

3.3.5.4 Decarburization of tubing to which 3.3.5.1 or 3.3.5.2 is not applicable 
shall be not greater than 0.025 inch (0.64 mm) on the ID and 0.025 inch 
(0.64 mm) on the outside diameter. 

3.3.5.5 Decarburization shall be measured by the microscopic method or by 
Rockwell Superficial 30-N scale or equivalent hardness testing method on 
hardened but untempered specimens protected during heat treatment to 
prevent changes in surface carbon content. Depth of decarburization, 
when measured by a hardness method, is defined as the perpendicular 
distance from the surface to the depth under that surface below which 
there is no further increase in hardness. Such measurements shall be 
far enough away from any adjacent surface to be uninfluenced by any 
decarburization or lack of decarburization thereon 

3.3.9.5.1 Mhen determining the depth of decarburization, it is permissible to 
disregard local areas provided the decarburization of such areas does 
not exceed the above limits by more than 0.005 inch (0.13 mm) and the 
width is 0.065 inch (1.65 mm) or less. 

3 .4  Quali_ty: 

3.4.1 Steel shall be premi um ai rcraf t-qual i ty conforming to AMS 2300 or 
0 HAM 2300 except that a maximum average frequency ( F I  rating of 0.10 and a 

maximum average severity (SI rating of 0.20 shall apply. Steel shall be 
multiple melted using consumable electrode vacuum practice in the remelt 
cycle. 

3.4.2 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 - 

3.4.2.1 Bars and tubing ordered ground, turned, or polished shall be free from 
seams, laps ,  tears, and cracks open to the ground, turned, or polished 
surfaces. 
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3.4.2.2 Product ordered to surface conditions other than ground, turned, or 
polished shall, after removal of the standard machining allowance, be 
free from seams, laps, tears, cracks, and other defects exposed to the 
machined surfaces. Standard machining allowance shall be in accordance 
with AS1182. 

3.4.3 Grain flow of die forgings, except in areas which contain flash-line end 

evidence of re-entrant grain flow. 
0 grain, shall follow the general contour of the forgings showing no 

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% o f  any shipment shall be supplied in 
lengths shorter than 10 feet (3 m). 

3.6 Tolerances: Shall conform to all applicable requirements of the following: 

3.6.1 Bars: AMS 2251 or MAM 2251. 

3.6.2 Mechanical Tubing: AMS 2253 or MAM 2253. 

4. OUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product shall supply all 
samples for vendor's tests and shall be responsible for performing all 
required tests. Results of such tests shall be reported to the purchaser 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the product conforms to 
the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acceptance Tests: Tests for the following requirements are acceptance 
tests and shall be performed on each heat or lot as applicable: 

4.2.1.1 Composition (3.1) of each heat. 

4.2.1.2 Condition of each lot of bars (3.2.1) and mechanical tubing (3.2.3). 

4.2.1.3 Macrostructure (3.3.11, micro-inclusion rating (3.3.21, response to heat 
treatment (3.3.31, and frequency-severity cleanliness rating (3.4.11 of 
each heat. 

4.2.1.4 Decarburization (3.3.5) of each lot of bars and mechanical tubing. 

4.2.1.5 Tolerances of bars and mechanical tubing (3.6). 
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4.2.2 J?e.rAodlcIe~s--.~: Tests for hardness retention (3.3.4) are periodic tests 
and shall be performed at a frequency selected by the vendor unless 
frequency of testing is specified by purchaser. 

=* Page 8 

4.3 S . a m p l M ! ! - e & h g :  Shall be in accordance with the following; the number 
0 of specimens t o  be sampled shall be the minimum number of specimens tested. 

A heat shall be the consumable electrode vacuum remelted ingots produced 
from steel originally melted as a single furnace charge: 

4.3.1 

4.3.2 

4.3.3 

4.3.4 

4.3.5 

Bacs-and Me-chan1 c-al Tubj ng: AMS 2370. 

,F_orcr=l_llcrs-and-Eorul n G t o c S :  AMS 2372. 

Samples for macrostructure rating (3.3.1) shall be full cross-sectional 
specimens obtained from the finfshed bi 1 let or sui table rerolled product 
representlng the top and bottom of at least the first, middle, and last 
usable Ingot of each heat. 

Samples for micro-inclusion rating (3.3.2) shall consist of not less than 
six specimens obtained from the full cross-section of billet stock 
representing the top and bottom of at least the first, mlddle, and last 
usable Ingot from each heat. 

Çpecimens for response t o  heat treatment (3.3.3) and hardness retention 
(3.3.4) tests shall be as follows: 

4.3.5.1 Specimens from bars shall be full cross-sections of the bar, ground on 
both faces normal to the axis so that length is 0.500 inch f 0.010 
(12.70 mm & 0.25). 

4.3.5.2 Speclmens from mechanical tubing shall be full cross-sections of the 
tubing, shall have wall thickness not over 0.500 inch (12.70 mm) with 
wall thicknesses over 0,500 inch (12.70 mm) being turned t o  
0.500 inch ri 0.010 (12.70 mm 3: 0.251, and shall be ground on both faces 
so that length I s  0.625 inch f 0.010 (15.88 mm A 0.25)* 

4.3.5.3 Specimens Prom forgings shall be sections of the forgings ground on both 
faces so that thickness is 0.500 inch A 0.010 (12.70 m f 0.251, or less 
if necessary; specimens need not have surface area of one face greater 
than 25 square inches (161 c m k  

4.4.1 The vendor of  bars, forglngs, and mechanical tubing shall furnish with 
each shipment a report showing the results of tests for chemical 
composi t lon,  macrostructure, micro-inclusion rating, response to heat 
treatment, and frequency-severi ty clean1 iness rating of each heat and, 
when performed, the results of tests for hardness retention. This report 
shall Include the purchase order number, lot number, AMS 64260, size, and 
quantity. If forgings are supplied, the part number and the size and melt 
source o f  stock used t o  make the forgings shall also be included. 
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