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ADOPTION NOTICE 

AMs 58%, "Steel, Corrosion and Heat Resistant, Seamless or Welded Hydraulic Tubing 18.5Cr - 10.5Ni - OSSTi 
(SAE 30321) Solution Heat Treated and Cold Drawn, One-Eighth Hard Temper" was adopted on 14 September 
1994 for use by the Department of Defense (DoD). Proposed changes by DoD activities must be submitted to the 
DoD Adopting Activity: Air Force, ASCENOSD, Building 125, 2335 Seventh Street, Suite 6, Wright-Patterson 
AFB OH 45433-7809. DoD activities may obtain copies of this standard from the Standardization Document Order 
Desk, 700 Robbins Avenue, Building 4D. Philadelphia, PA 191 i 1-5094. The jmvate sector andother Government 
agencies may purchase copies from the Society of Automotive Engineers Inc., 400 Commonwealth Drive, 
Warrendale, PA 15-1. 

Custodians: 

Navy - AS 
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Review activities: 
AF-99 

Adopting Activity: 
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(Proj No. 4710 4 1 5 1 )  

FSC 4710 

Approved for public release; distribution is unlimited. 

                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

                                                                                          

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

89
6

https://saenorm.com/api/?name=4ad40ade6c64ef3d637f47f85f1a9b12


SAE AMS*5896 94 7943725 0524389  977  

400 Commonwealth Drive, Warrendale, PA 15096-0001 

I Submitted for recognition as an American National Standard 

STEEL, CORROSION AND HEAT RESISTANT, SEAMLESS OR WELDED HYDRAULIC TUBING 

S o l u t i o n  Heat Treated and Cold Drawn, One-Eighth Hard Temper 
18.5Cr - 10.5Ni - 0.55Ti (SAE 30321) 

UNS S32100 

1. SCOPE: 

1.1 Form: 

Th is  s p e c i f i c a t i o n  covers a cor ros ion  and heat r e s i s t a n t  s t e e l  i n  the  form of 
two types  o f  t h in -wa l l  , c lose  

1.2 App l i ca t i on :  

Th is  t u b i n g  has been used t y p  
systems assembled w i t h  brazed 
app l i ca t i ons .  

1.3 C1  ass i  f i  c a t i  on: 

to le rance a i r c r a f t  hyd rau l i c  tub ing .  

c a l l y  i n  high-pressure hyd rau l i c  o r  pneumat 
j o i n t s ,  bu t  usage i s  n o t  l i m i t e d  t o  such 

Tubing covered by t h i s  s p e c i f i c a t i o n  i s  c l a s s i f i e d  as fo l l ows :  

Type 1: Seamless and drawn 
Type 2: Welded and drawn 

1.3.1 Unless a s p e c i f i c  type i s  ordered, e i t h e r  Type 1 o r  Type 2 may be supp 

2. APPLICABLE DOCUMENTS: 

The' f o l l o w i n g  p u b l i c a t i o n s  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  t h e  ex ten t  
s p e c i f i e d  here in .  The l a t e s t  issue o f  SAE p u b l i c a t i o n s  s h a l l  apply. The 
app l i cab le  i ssue o f  o the r  pub l i ca t i ons  s h a l l  be the  issue i n  e f f e c t  on t h e  
date o f  t h e  purchase order. 

C 

ied. 

CAE Technical Standards 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 1994iSociety of Automotive Engineers, Inc. 
I All rights reserved. Printed in U.S.A. 
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2.1 

2.2 

2.3 

2.4 

SAE Publications: 

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

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 2371 Quality Assurance Sampling and Testing, Corrosion and Heat 
Resi stant Steels and Al 1 oys, Wrought Products and Forging Stock 

AMS 2807 Ident i fi cat i on, Carbon and Low-Al 1 oy Steel s , Corrosi on and Heat 
Resistant Steels and Alloys, Sheet, Strip, Plate, and Aircraft 
Tubing 

ASTM Publications: 

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

ASTM A 262 

ASTM A 370 Mechanical Testing o f  Steel Products 
ASTM A 450/ General Requirements for Carbon, Ferritic Alloy, and Austenitic 

ASTM E 112 Determining the Average Grain Size 
ASTM E 353 Chemical Analysis o f  Stainless, Heat-Resisting, Maraging, and 

Other Similar Chromium-Nickel-Iron Alloys 
ASTM E 426 Electromagnetic (Eddy-Current) Testing o f  Seamless and Welded 

Tubular Products, Austenitic Stainless Steel and Similar Alloys 

Detecting Susceptibility to Intergranular Attack in Austenitic 
Stainless Steels 

A 450M Alloy Steel Tubes 

U.S .  Government Publications: 

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094. 

MIL-STD-163 Steel Mill Products, Preparation for Shipment and Storage 
MIL-STD-753 Corrosion-Resistant Steel Parts, Sampling, Inspection, and 

MIL-STD-2154 Inspection, U1 trasonic, Wrought Metals, Process for 
MIL-STD-6866 Inspection, Liquid Penetrant 

ANS I Pub1 i cat i ons : 

Testing for Surface Passivation 

Available from American National Standards Institute, Inc., 11 West 42nd 
Street, New York, NY 10036. 

ANSI B46.1 Surface Texture 

- 2 -  
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3. TECHNICAL REQUIREMENTS: 

3.1 Composition: 

Shal l  conform t o  the  percentages by weight shown i n  Table 1, determined by 
wet chemical methods i n  accordance w i t h  ASTM E 353, by spectrochemical 
methods, o r  by o ther  a n a l y t i c a l  methods acceptable t o  purchaser. 

TABLE 1 - Composition 

Element min max 

Carbon -- 0.08 
Manganese -- 2.00 

1 .o0 S i  1 i con 
Phosphorus -- O. 040 
Sul f u r  -- O. 030 
Chromium 17.00 20.00 
Nickel  9.00 12.00 
Ti tanium 5x(CtN) 0.75 
Molybdenum -- 0.75 
Copper -- 0.75 
N i  t rogen -- 0.10 

-- 

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

3.2 Condi t ion:  

So lu t i on  heat t r e a t e d  f r e e  from continuous carbide network, c o l d  drawn, 
p i c k l e d  as requi red,  and passivated. Tens i le  p r o p e r t i e s  s h a l l  be obtained by 
c o l d  working and no t  by heat treatment. 

3.3 Fabr ica t ion :  

3.3.1 Type 1: Tubing s h a l l  be produced by a seamless process. 

3.3.2 Type 2: Tubing s h a l l  be produced by t h e  gas-metal -arc,  gas-tungsten-arc, 
o r  plasma arc process and subsequently drawn. 
than one l o n g i t u d i n a l  weld and no c i r cumfe ren t ia l  welds. Tubing s h a l l  be 
processed t o  remove any dimensional i n d i c a t i o n  o f  t h e  presence o f  welds. 
minimum reduc t i on  of 30% i s  recommended f o r  Type 2 tub ing.  

Tubing s h a l l  con ta in  no more 

A 

3.3.3 The external  and i n t e r n a l  surface f i n i s h e s  s h a l l  n o t  be rougher than 
32 microinches (0.8 /mi) and 63 microinches (1.6 /mi) respec t i ve l y ,  
determined i n  accordance w i t h  ANSI B 46.1 and may be produced by any method 
y i e l d i n g  the  s p e c i f i e d  surface cond i t i on  t h a t  w i l l  no t  a f f e c t  l i m i t s  o f  
w a l l  th ickness  o r  cor ros ion  resistance, w i t h  t h e  except ion t h a t  g r i n d i n g  i s  
n o t  acceptable. 
empl oyed. 

A l i g h t  p o l i s h  t o  improve surface appearance may be 

- 3 -  
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3.4 Properties: 

Tubing shall conform to the following requirements; tensile and bend testing 
shall be performed in accordance with ASTM A 370. 

3.4.1 Tensile Properties: Shall be as specified in Table 2 and 3.4.1.1 for all 
nominal outside diameters and wall thicknesses. 

TABLE 2 - Tensile Properties 

Property Value 
Tensile Strength 105 to 140 ksi (724 to 965 MPa) 
Yield Strength at 0.2% Offset 75.0 to 110 ksi (517 to 758 MPa) 
Elongation in 2 Inches (50.8 mm), min 

Full Section 20% 
Strip 15% 

3.4.1.1 Tubing under 0.50 inch (12.7 mm) in nominal OD and having wall thickness 
of 0.02 inch (0.5 mm) or under may have elongation as low as 16% when 
tested in full section. 

3.4.2 Bending: Tubing shall show no evidence of  cracking or splitting when bent 
cold around a suitable mandrel of a diameter equal to the bend factor shown 
in Table 3 times the nominal OD. During test, flattening shall not exceed 
5% of the minimum OD. An appropriate internal mandrel may be used. For 
Type 2 tubing, the weld shall be at the outside o f  the bend. A suitable 
etchant may be used to locate the weld. 

TABLE 3 - Bending Parameters 
~~~ 

Nominal OD Nominal OD Bend 
Inches Millimeters Factor 

Up to 1.00, incl Up to 25.4, incl 3 
Over 1.00 to 1.75, incl Over 25.4 to 44.5, incl 4 
Over 1.75 to 2.00. incl Over 44.5 to 50.8. incl 5 

3.4.2.1 Flattening during testing is defined in Equation 1. 

(rnax OD - m i n  OD) 
Nominal OD % F l a t t e n i n g  = 

- 4 -  
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3 . 4 . 3  Susceptibil i ty t o  Intergranular Attack: Specimens from tubing, a f t e r  
sensi t iz ing treatment, shall  pass the intergranular corrosion t e s t  
performed i n  accordance with ASTM A 262, Practice E.  After exposure, 
tubing shall  be tes ted i n  accordance with the f la t tening tes t  requirements 
of ASTM A 450/A 450M. Samples shall  be taken from t u b i n g  a f t e r  f inal  
annealing b u t  may be taken p r i o r  t o  cold working. 

3 . 4 . 4  Average Grain Size: Shall be ASTM No. 6 or f iner ,  determined in accordance 
w i t h  ASTM E 112 except t h a t ,  i n  case of dispute, the Heyn Intercept method 
of ASTM E 112 shall  be used. 

3.4.5 Passivity: Surfaces shall show no reactions indicating act ive surfaces 
when subjected t o  e i ther  the copper su l fa te  t e s t  or the potassium 
ferrocyanide-nitric acid t e s t  defined i n  MIL-STD-753. 

3.4.6 Pressure Resistance: When specified,  tubing shall show no bulges, leaks, 
pinholes, cracks, o r  other defects when subjected t o  an internal 
hydrostatic pressure (P) ,  except t h a t  a diametric permanent s e t  o f  
0.002 inch/inch (0.002 mm/mm) of diameter i s  acceptable. Hydrostatic 
pressure ( P )  shall  be determined from Equation 2. 

where: 

P = Hydrostatic pressure i n  ksi (MPa) 
S = 75.0 ksi (517 MPa) yield strength 
D = Nominal OD (nominal OD plus tolerance) 
d = Nominal ID (nominal OD minus twice minimum wall thickness) 

3.4.7 Flarabi l i ty:  Specimens as in 4 . 3 . 1  shall wi ths t and  f la r ing  a t  room 
temperature, without formation of cracks or other v is ib le  defects,  by being 
forced axially w i t h  steady pressure over a hardened and polished tapered 
s teel  p i n  having a 74-degree included angle t o  produce a f l a r e  having the 
permanent expanded OD n o t  l e s s  than specified i n  Table 4.  

- 5 -  
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3. 

TABLE 4A - Flarability, Inch/Pound Units 

Nominal OD Expanded OD 
Inches Inches 
O. 125 o. 200 
0.188 0.302 
0.250 0.359 
0.312 0.421 
0.375 O. 484 
O. 500 O .  656 
O. 625 O. 781 
O. 750 O. 937 
1 .o00 1.187 
1.250 1.500 
1.500 1.721 
1.750 2.106 
2.000 2.356 

TABLE 4B - Flarability, SI Units 

Nominal OD Expanded OD 
Mi 1 1  imeters Mil 1 imeters 

3.18 5.08 
4.78 7.67 
6.35 9.12 
7.92 10.69 
9.52 12.29 

12.70 16.66 
15.88 19.84 
19.05 23 -80 
25.40 30.15 
31.75 38.10 
38.10 43.71 
44.45 53.49 
50.80 59.84 

Tubing with nominal OD between any two standard sizes given in Table 4 
shall take the same percentage flare as shown for the larger of the two 
sizes. 

3.5 Quality: 

Tubing, as received by purchaser, shall be uniform in quality and condition 
and shall have a finish conforming to the best practice for high quality 
aircraft tubing. It shall be smooth and free from heavy scale or oxide, 
burrs, seams, tears, grooves, 1 ami nations , sl i vers, pits , or other 
imperfections detrimental to usage o f  the tubing. 

- 6 -  
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3.5.1 Mechanically-induced isolated minor surface imperfections, such as handling 
marks, straightening marks, light mandrel or die marks, shall not exceed 
the values specified in Table 5. 

TABLE 5A - Maximum Depth of Discontinuity, Inch/Pound Units 

Nomi na1 Wal 1 
Thickness 

Inch 

Depth of 
Discontinuity 

Inch 
Up to 0.020, incl 10% o f  nominal wall thickness 

Over 0.020 to 0.030, incl o. 002 
Over 0.030 to 0.040, incl O. 0025 
Over 0.040 to 0.074. incl O. 003 

TABLE 5B - Maximum Depth of Discontinuity, SI Units 

Nomi na1 Wal 1 Depth of 
Thickness Discontinuity 
Millimeter Millimeter 
Up to 0.51, incl 10% o f  nominal wall thickness 

Over 0.51 to 0.76, incl 0.05 
Over 0.76 to 1.02, incl O.  064 
Over 1.02 to 1.88. incl 0.08 

3.5.1.1 Discontinuities having large root radii plainly visible to the unaided 
eye, whose surfaces blend into the nominal tubing surfaces and whose 
depths do not exceed the maximum depth of acceptable discontinuity or 
violate wall thickness tolerances, are acceptable. Other surface 
discontinuities shall be removed by polishing or buffing within the 
limits of wall thickness tolerances or maximum depth of acceptable 
discontinuity. 

or particles shall not be collected on a clean white cloth drawn through 
the length o f  the bore of a test sample. 
without the presence of flakes or particles, is acceptable. 

3.5.2 Tubing shall be free from grease or other foreign matter. Metallic flakes 

Discoloration of the cloth, 

3.5.3 When standards for acceptance are specified by purchaser, tubing shall be 
subjected to fluorescent penetrant inspection in accordance with 
MIL-STD-6866. 

3.5.4 Type 1 tubing shall be subjected to eddy current inspection in accordance 
with ASTM E 426 using calibration notches specified in ASTM A 450/A 450M 
except that the standard used shall contain simulated flaws not greater 
than those shown in Table 5. 

- 7 -  
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3.5.5 Type 2 tubing shall be subjected to ultrasonic inspection in accordance 
with MIL-STD-2154 and the following. Ultrasonic inspection indications 
shall not be greater than those from the calibration notch when the signal 
amplitude from the calibration notch is set at not less than 50% of full 
scale. The noise amplitude during inspection of tubes shall not be greater 
than 25% of full scale. Ultrasonic inspection shall be conducted as 
follows: 

3.5.5.1 Tubing shall be inspected by ultrasonic, immersion, pulse-echo methods. 
A calibration shall be performed at the start of operations and 
periodically reestablished at least once each hour of continuous 
operation. Separate calibration standards as in 3.5.5.2 shall be used 
for each tubing size. 
no cross talk i s  encountered. Tube supporting equipment shall provide 
in-line stability throughout the complete length of each tube. For 
disclosure of discontinuities, a shear mode shall be employed. The 
equipment shall be such that transducers functioning in a clockwise and 
counterclockwise direction may be separately gated and recorded. 
pulse rate of the equipment shall provide 100% coverage at maximum tube 
rotational rates. The helix feed angle shall be such that a rejectable 
signal from the longitudinal calibration notch is produced by both 
transducers. 

The arrangement of transducers shall be such that 

The 

3.5.5.2 Longitudinal calibration notches for the shear mode shall have a depth 
not greater than 0.002 inch (0.05 mm) or 5% o f  the nominal wall 
thickness, whichever is greater. The length of the calibration notches 
on both ID and OD surfaces parallel to the tube axis shall be 
0.125 inch & 0.002 (3.18 mm 0.05). 

3.5.5.2.1 The placement o f  calibration notches in each standard shall be such 
that water-travel-distance, shear-angley he1 ix-angle, and equipment 
gain, established during calibration, remain identical during 
production applications. 
electro-discharge machining. 

Calibration notches may be produced by 

3.6 To1 erances : 

Shall conform to all applicable requirements of AMS 2243 or MAM 2243 as 
applicable to half tolerances. 

4. QUALITY ASSURANCE PROVISIONS: 

4.1 Responsibility for Inspection: 

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

_- 

e 

a 
- 8 -  

                                                                    
                                         
                                                                    
                                         

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s5

89
6

https://saenorm.com/api/?name=4ad40ade6c64ef3d637f47f85f1a9b12

