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Submitted for recognition as an American National Standard 

AMs 5773C 

Issued 7-1-76 
Revised 1-1-90 

Superseding AMS 5773B 

STEEL BARS, WIRE, FORGINGS, TUBING, AND RINGS, CORROSION RESISTANT 
15Cr - 6.5Ni - 0.75Mo - 0.30(Cb + Ta> - 1.5Cu 

Consumable Electrode Melted, Solution Heat Treated 
Precipitation Hardenable 

UNS S45000 

1 .  SCOPE: 

1.1 Form: This specification covers a premium aircraft-quality 
corrosion-resistant steel in the form of bars, wire, forgings, mechanical 
tubing, flash welded rings, and stock for forging or flash welded rings. 

1.2 Application: Primarily for parts requiring corrosion resistance 
approximating that of 18-8 type steels and high strength exceeding that of 
12Cr martensitic type steels up to 700°F (371°C). This steel can be used in 
the solution heat treated condition and is capable of being precipitation 
heat treated to tensile strengths as high as 180,000 psi (1241 MPa) with 
uood ductility and strenuth in the transverse directions in large section 

immune to stress- corrosion 
110 for recommended practices to 

Sizes. Although this steel is relatively 
cracking, reference should be made to ARP 

1.3 Classification: Products covered by this 

.minimize such conditions. 

0 follows: 
specification are classified as 

Type I - Steel multiple melted using electros 
cycle. 

Type II - Steel multipl 
in the reme 

1.3.1 Type I shall be suppl 
0 

melt 
t cyc 

ed un 

ag process n the remelt 

d using consumab e electrode vacuum practice 
e. 

ess Type II is permitted by purchaser. 

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

The latest issue of SAE 
The applicable issue of  other publications shall 

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

2.1.1 Aerospace Material Specifications: 

AMS 2241 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy, 
MAM 2241 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron 
AMS 2243 - Tolerances, Corrosion and Heat Resistant Steel Tubing 
MAM 2243 - Tolerances, Metric, Corrosion and Heat Resistant Steel Tubing 
AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat 

Resistant Steels and Alloys, Maraging and Other Highly- 
Alloyed Steels, and Iron Alloys 

AMS 2300 - Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle 
Inspection Procedure 

MAM 2300 - Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle 
Inspection Procedure, Metric (SI) Measurement 

AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant 
Steels and Al loys, Wrought Products Except Forgings and 
Forging Stock 

AMS 2374 - Quality Assurance Sampling o f  Corrosion and Heat Resistant 
Steels and Alloys, Forgings and Forging Stock 

AMS 2750 - Pyrometry 
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 
AMS 7490 - Rings, Flash Welded, Corrosion and Heat Resistant Austenitic 

Steels and Austenitic-Type Alloys 

Titanium, and Titanium Alloy Bars and Wire 

Alloy, Titanium, and Titanium Alloy Bars and Wire 

2.1.2 Aerospace Recommended Practices: 

ARP1110 - Minimizing Stress Corrosion Cracking in Heat Treatable Wrought 
Low Alloy and Martensitic Corrosion Resistant Steels 

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

ASTM A 370 - Mechanical Testing of  Steel Products 
ASTM A 604 - Macroetch Testing of Consumable Electrode Remelted Steel 

ASTM E 353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, 
Bars and Billets 

and Other Similar Chromium-Nickel-Iron Alloys 

2.3 U.S .  Government Publications: Available from Naval Publications and Forms 
Center, Attn: NPODS, 5801 Tabor Avenue, Philadelphia, PA 19120-5099. 
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2.3.1 M i l i t a r y  Standards: 

MIL-STD-163 - Steel  M i l l  Products, Preparat ion for  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,  
determined by wet chemical methods i n  accordance w i t h  ASTM E353, 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: 

0 

m i  n max 

Car bon 
Manganese 
S i l i c o n  
Phosphorus 
S u l f u r  
Chromium 
N icke l  
Molybdenum 
Columbium + Tantalum 
Copper 

-- 0.05 
-- 1 .o0 
-- 1 .o0 
-- o. 020 
-- 0.015 

14.00 - 16.00 
6.00 - 7.00 
0.50 - 1.00 
8xC -- 
1.25 - 1.75 

3.1.1 Check Analvs is :  Composition v a r i a t i o n s  s h a l l  meet the  requirements o f  
AMS 2248. 

3.2 Cond i t i on :  The product  s h a l l  be suppl 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. Wire. Mechanical Tubing. Foruinas, and Flash Welded Rings: S o l u t i o n  
heat t r e a t e d .  

3.2.1.1 Bars: 

3.2.1.1.1 Rounds: Center less ground a f t e r  s o l u t i o n  heat t reatment.  

3.2.1.1.2 Squares. Hexagons. and F l a t s :  Hot f i n i s h e d  before s o l u t i o n  heat 
t reatment  and descaled, or c o l d  drawn a f t e r  s o l u t i o n  heat t reatment or 
descal ing,  as ordered. 

3.2.1.2 Wire: Cold drawn a f t e r  s o l u t i o n  heat t reatment.  

3.2.1 .'3 Mechanical Tubinq: Cold f i n i s h e d  and s o l u t i o n  heat t r e a t e d .  

3.2.1.4 F lash Welded Rinus: Sha l l  n o t  be suppl ied unless s p e c i f i e d  or pe rm i t ted  
on purchaser 's  p a r t  drawing. When suppl ied,  r i n g s  s h a l l  be manufactured 
i n  accordance w i t h  AMS 7490. 

3.2.2 Stock for  Forg ing or Flash Welded Rinqs: 
f l a s h  welded r i n g  manufacturer. 

A s  ordered by the  f o r g i n g  or 
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3.3 S o l u t i o n  Heat Treatment: Bars, w i r e  over 3/16 i n c h  (4.8 mm) i n  nominal 
0 diameter, f o r g i n g s ,  mechanical tub ing ,  and f l a s h  welded r i n g s  s h a l l  be 

s o l u t i o n  heat t r e a t e d  by heat ing  t o  1900°F f 25 (1038°C 4 14), h o l d i n g  a t  
heat for  n o t  l e s s  than 1 hour, and c o o l i n g  r a p i d l y .  Pyrometry s h a l l  be i n  
accordance w i t h  AMS 2750. 

3.3.1 Wi re  3/16 i n c h  (4.8 mm) and under i n  nominal diameter s h a l l  be s o l u t i o n  
heat t r e a t e d  by heat ing  t o  1900°F f 25 (1038°C +- 14), h o l d i n g  a t  heat for 
a t i m e  commensurate w i t h  the  w i r e  s ize ,  and c o o l i n g  r a p i d l y .  

3.4 Proper t ies :  The product  s h a l l  conform t o  the  f o l l o w i n g  requirements;  
hardness and t e n s i l e  t e s t i n g  s h a l l  be performed i n  accordance w i t h  
ASTM A 370: 

3.4.1 A l l  Products: 

3 '4.1.1 Macrost ructure:  V isual  examination o f  t ransverse sec t ions  as i n  4.3.3 
0 f rom bars,  b i l l e t s ,  ex t rus ions ,  and stock fo r  f o r g i n g  or f l a s h  welded 

r i n g s ,  etched i n  accordance w i t h  ASTM A 604, s h a l l  show no p i p e  or 
cracks.  Porosity, segregat ion,  i n c l u s i o n s ,  and o t h e r  imper fec t ions  fo r  
product  80 square inches (516 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  
ASTM A 604; macrost ructure standards fo r  product  over  80 square inches 
(516 cm2) i n  nominal cross-sect ional  area s h a l l  be as agreed upon by 
purchaser and vendor: 

Class Condi t i o n  Sever i t y  

1 Freck les A 
2 White Spots A 
3 Radial  Segregation B 
4 Ring P a t t e r n  B 

3.4.2 Bars, Wi re ,  Forqinqs, Mechanical Tubincr, and F lash Welded Rings: 

3.4.2.1 As S o l u t i o n  Treated: 

3.4.2.1.1 Tens i le  Proper t ies :  

3.4.2.1.1.1 Bars, Foruinas. Tubina. and Flash Welded Rings: 

T e n s i l e  St rength,  minimum 125,000 p s i  (862 MPa) 
Y i e l d  S t rength  a t  0.2% O f f s e t ,  minimum 95,000 p s i  (655 MPa) 

1 0% 
Reduction o f  Area, minimum 40% 
Elongat ion i n  4D, minimum 

3.4.2.1.1.2 Wi re :  Not h igher  than 165,000 p s i  (1138 MPa), 

3.4.2.1.2 Hardness: 

3.4.2.1.2.1 Bars: 
between sur face and center .  

Not h igher  than 311 HB, or equ iva len t ,  determined midway 

3.4.2.1.2.2 Tubinq, F lash Welded Rinus. and Foruinus: Not h igher  than 311 HB, 
o r  equ iva len t .  
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3.4.2.2 
0 

A f t e r  P r e c i p i t a t i o n  Heat Treatment: 
p r e c i p i t a t i o n  heat t r e a t e d  t o  a p a r t i c u l a r  c o n d i t i o n  by heat ing  t o  the 
corresponding temperature shown i n  Table I ,  ho ld ing  a t  heat f o r  no t  l e s s  
than 4 hours, and c o o l i n g  i n  a i r ,  s h a l l  have the mechanical p roper t i es  
shown i n  Table I I  and Table I I I  f o r  t h a t  p a r t i c u l a r  cond i t i on .  
and hardness t e s t s  s h a l l  be made i n  o n l y  the H900 p r e c i p i t a t i o n  heat 
t r e a t e d  cond i t i on ,  unless a d i f f e r e n t  c o n d i t i o n  i s  s p e c i f i e d  by 
purchaser. 

The s o l u t i o n  heat t r e a t e d  product,  

Tens i le  

TABLE I 

Condi t i o n  Temperature 

H 900 900°F ti 15 (482°C A 8) 
H 950 950°F 15 (510°C 1: 8) 
H i  O00 1000°F 15 (538°C 1: 8) 
H1050 1050°F ti 15 (566°C A 8) 
Hl100 1100°F f 15 (593°C k 8) 
H1150 1150°F k 15 (621°C k 8) 

3.4.2.2.1 Tens i le  P roper t i es :  The f o l l o w i n g  p r o p e r t i e s  apply t o  product  
12.0 inches (305 mm) and under, i n  nominal diameter o r  l e a s t  d istance 
between p a r a l l e l  sides; t e n s i l e  p roper t y  requirements f o r  product  over 
12.0 inches (305 mm) i n  nominal diameter o r  l e a s t  d is tance between 
p a r a l l e l  sides s h a l l  be as agreed upon by purchaser and vendor: 

Spec i men 
Condi t i o n  O r i e n t a t i o n  

H 900 Longi t u d i  na 
Transverse 

H 950 Longi t u d i  na1 
Transverse 

H 1 O00 Longi t u d i  na1 
Transverse 

H1050 Longi t u d i  na1 
Transverse 

Hl100 Longi t u d i  na1 
Transverse 

H1150 Longi t u d i  na1 
Transverse 

TABLE I I  

Tens i le  Y i e l d  S t rength  
St rength  a t  0.2% O f f s e t  
p s i ,  min p s i ,  min 

1 80,000 170,000 
1 80,000 1 70,000 

1 70,000 1 60,000 
170,000 1 60,000 

1 60,000 1 50,000 
1 60,000 1 50,000 

145,000 135,000 
145,000 135,000 

1 30,000 105,000 
1 30,000 105,000 

125,000 75,000 
125,000 75,000 

E longat ion  
i n  4D 
%, min 

10 
6 

10 
7 

12 
8 

12 
9 

16 
11 

18 
12 

Reduc t i on 
o f  Area 
%, min 

40 
20 

40 
22 

45 
27 

45 
30 

50 
30 

55 
35 
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TABLE II (SI) 

Tensi l e  Y i e l d  S t reng th  
Spec i men Strength a t  0.2% O f f s e t  

Condl t i o n  O r i e n t a t i o n  MPa, min MPa, min 

H 900 Longi t u d i  na1 1241 1172 
Transverse 1241 1172 

H 950 Longi t u d i  na1 
Transverse 

H 1 O00 Longi t u d i  na1 
Transverse 

H1050 Longi t u d i  na1 
Transverse 

H1100 Longi t u d i  na1 
Transverse 

H1150 Longi t u d i  na1 
Transverse 

172 
172 

103 
103 

O00 
O00 

896 
896 

862 
862 

e 

1103 
1103 

1034 
1034 

931 
931 

724 
724 

51 7 
51 7 

Elongat ion 
i n  4D 
%, min 

10 
6 

10 
7 

12 
8 

12 
9 

16 
11 

18 
12 

Reduc t i on 
o f  Area 
%, min 

40 
20 

40 
22 

45 
’ 27 

45 
30 

50 
30 

55 
35 

3.4.2.2.1.1 Long i tud ina l  t e n s i l e  requirements apply  to  specimens taken i n  the  
l o n g i t u d i n a l  d i r e c t i o n  from bars and w i re ,  t o  specimens taken from 
f o r g i n g s  wi th  a x i s  o f  specimen i n  the  area o f  gage l e n g t h  w i t h i n  
15 degrees o f  p a r a l l e l  t o  the  f o r g i n g  flow l i n e s ,  and t o  specimens 
taken i n  the  c i r c u m f e r e n t i a l  d i r e c t i o n  from paren t  metal of  f l a s h  
welded r i n g s ;  t ransverse t e n s i l e  requirements apply  t o  a l l  o t h e r  
specimens. 

3,4.2.2,2 Hardness: Should be n o t  lower than shown i n  Table III f o r  the  
corresponding p r e c i p i t a t i o n  heat t reatment  c o n d i t i o n  b u t  t h e  product  
s h a l l  n o t  be r e j e c t e d  on the  bas is  o f  hardness i f  the  t e n s i l e  p roper t y  
requirements o f  Table II fo r  t h a t  c o n d i t i o n  a re  met. 

TABLE III 

Condi t i  on Hardness, B r i n e l l  
m i  n 

H 900 
H 950 
H I  O00 
H1050 
H1100 
H i  150 

363 
34 1 
33 1 
32 1 
285 
262 
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3.4.3 Forq inq Stock: When a sample o f  s tock i s  forged t o  a t e s t  coupon and heat 
t r e a t e d  as i n  3.3 and 3.4.2.2, specimens taken from the  heat t r e a t e d  
coupon s h a l l  conform t o  the  requirements o f  3.4.2.2.1 and 3.4.2.2.2. I f  
specimens taken from the  stock a f t e r  heat t reatment as i n  3.3 and 3.4.2.2 
conform t o  the  requirements o f  3.4.2.2.1 and 3.4.2.2.2, t he  t e s t s  s h a l l  be 
accepted as equ iva len t  t o  t e s t s  o f  a fo rged  coupon. 

3.4.4 Stock f o r  F lash Welded Rinqs: 
t reatment  as i n  3.3 and 3.4.2.2 s h a l l  conform t o  the  requirements o f  
3.4.2.2.1 and 3.4.2.2.2. 

Specimens taken from the  stock a f t e r  heat 

3.5 O u a l i t y :  

3.5.1 Steel  s h a l l  be premium a i r c r a f t - q u a l i t y  conforming t o  AMS 2300 or 
0 MAM 2300; i t  s h a l l  be m u l t i p l e  melted us ing  e i t h e r  e l e c t r o s l a g  process or 

consumable e lec t rode  vacuum p r a c t i c e  i n  the  reme l t  cyc le .  

3.5.2 The product ,  as received by purchaser, s h a l l  be uniform i n  q u a l i t y  and 
c o n d i t i o n ,  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 fect ions 
de t r imen ta l  t o  usage o f  the product .  

3.5.3 Gra in flow o f  d i e  fo rg ings ,  except i n  areas which con ta in  f l a s h - l i n e  end 
0 g r a i n ,  s h a l l  fol low the general contour o f  the f o r g i n g s  showing no 

evidence o f  re -en t ran t  g r a i n  flow. 

3.6 Sizes: Except when exact  lengths or m u l t i p l e s  o f  exact  lengths are orderec 
s t r a i g h t  bars,  w i re ,  and t u b i n g  w i l l  be acceptable i n  m i l l  lengths o f  
6 - 20 f e e t  (1.8 - 6 . 1  m) b u t  n o t  more than lo"/. o f  any shipment s h a l l  be 
suppl ied i n  lengths sho r te r  than 10 f e e t  ( 3  m) .  

3.7 Tolerances: Sha l l  conform t o  a l l  a p p l i c a b l e  requirements o f  the  f o l l o w i n g :  

3.7.1 Bars and Wire: AMS 2241 or MAM 2241. 

3.7.2 Mechanical Tubinq: AMS 2243 or MAM 2243. 

4. OUALITY ASSURANCE PROVISIONS: 

4.1 R e s p o n s i b i l 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 responsib le  f o r  per forming a l l  
r e q u i r e d  t e s t s .  Resul ts  o f  such t e s t s  s h a l l  be repo r ted  t o  the  purchaser as 
r e q u i r e d  by 4.4. Purchaser reserves the r i g h t  t o  sample and t o  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 to  
the requirements o f  t h i s  s p e c i f i c a t i o n .  

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

4.2.1 Acceptance Tests: Tests fo r  the f o l l o w i n g  requirements are acceptance 
t e s t s  and s h a l l  be performed on each heat or l o t  as a p p l i c a b l e :  
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4.2.1.1 Composition (3.1) and macrostructure (3.4.1.1) of each heat. 

4.2.1.2 Tensile properties (3.4.2.1.1) and hardness (3.4.2.1 .2) o f  each lot o f  
bars, wire, forgings, mechanical tubing, and flash welded rings as 
sol ution treated. 

4.2.1.3. Tensile properties (3.4.2.2.1) and hardness (3.4.2.2.2) of each lot of 
bars, wire, forgings, mechanical tubing, and flash welded rings after 
precipitation heat treatment as in 3.4.2.2. 

4.2.1.4 Tolerances (3.7) of bars, wire, and mechanical tubing. 

4.2.2 Periodic Tests: Tests for frequency-severity cleanliness rating (3.5.1) 
0 and of forging stock (3.4.3) and stock for flash welded rings (3.4.4) to 

demonstrate abi 1 i ty to develop required properties are periodic tests and 
shall be performed at a frequency selected by the vendor unless frequency 
of testing is specified by purchaser. 

4.2.3 When specified by purchaser, tests on bars, wire, forgings, mechanical 
tubing, and flash welded rings for tensile properties and hardness after 
precipitation heat treatment to other than the H900 testing condition are 
preproduction tests and shall be performed prior to or on the 
first-article shipment of a product to a purchaser and when purchaser 
deems confirmatory testing to be required. 

4.3 Samplinu and Testinq: Shall be in accordance with the following; a heat 
0 shall be the consumable electrode remelted ingots produced from steel 

originally melted as a single furnace charge. 

4.3.1 Bars, Wire, Mechanical Tubina. Flash Welded Rings. and Stock for Flash 
Welded Rinas: AMS 2371, 

4.3.2 Forqinqs and Forging Stock: AMS 2374. 

4.3.3 Samples for macrostructure rating (3.4.1.1) shall be full cross-sectional 
specimens obtained from the finished billet or suitable rerolled product 
representing the top and bottom o f  each usable ingot of each heat. 

4.4 Reports: 

4.4.1 The vendor of bars, wire, forgings, mechanical tubing, and flash welded 
0 rings shall furnish with each shipment a report showing the results of 

tests for chemical composition and macrostructure of each heat and the 
results of tests on each lot to determine conformance to the other 
acceptance test requirements and, when performed, to the periodic test 
requirements. This report shall include the purchase order number, lot 
number, AMS 5773C, type number, size, and quantity. If forgings are 
supplied, the part number and the size and melt source of stock used to 
make the forgings shall also be included. 
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