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AN AMERICAN NATIONAL STANDARD

The Engineering Society
For Advancing Mobility

Land Sea Air and Space®

AEROSPACE AMS 6535F
Superseding AMS 6535E

I N T E R N A T I O N A L MATERIAL 
Issued 9-1-42

400 Commonwealth Drive, Warrendale, PA 15096-0001 SPECIFICATION Revised 4-1-82

UNS G87350
STEEL TUBING, SEAMLESS

0.50Cr - 0.55Ni - 0.25Mo (0.33 - 0.38C)(SAF 8735)

1 . SCOPE:

1.1 F o r m :   T h i s  s p e c i f i c a t i o n  c o v e r s  a n  a i r c r a f t - q u a l i t y ,  l o w - a l l o y  s t e e l  i n  t h e
form of  seamless  tubing.

1.2 Application:  Primarily for use where welding and moderate tensile
proper t ies  are  required.   May be used where  minimum tensi le  s t rength  up to
180,000 ps i  (1240 MPa)  i s  requi red  for  wal l  th icknesses  up  to  0 .125  in .
( 3  m m )  a n d  p r o p o r t i o n a t e l y  l o w e r  s t r e n g t h  i s  r e q u i r e d  i n  h e a v i e r  t h i c k n e s s e s .

2 . APPLICABLE DOCUMENTS:  The following publications form a part of this
s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .   T h e  l a t e s t  i s s u e  o f  A e r o s p a c e
M a t e r i a l  S p e c i f i c a t i o n s  ( A M S )  s h a l l  a p p l y .   T h e  a p p l i c a b l e  i s s u e  o f  o t h e r
documents shall be as specified in AMS 2350.

2 . 1 SAE Publications:  Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerospace Material Specifications:

AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing
AMS 2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon

Steels
AMS 2301 - A i r c r a f t  Q u a l i t y  S t e e l  C l e a n l i n e s s ,  M a g n e t i c  P a r t i c l e

Inspection Procedure
AMS 2350 - Standards and Test Methods
AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,

Wrought Products Except Forgings and Forging Stock
AMS 2640 - M a g n e t i c  P a r t i c l e  I n s p e c t i o n

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom-
mended, are advisory only.  Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary.  There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report in formulating and approving technical reports. the
Board and its Committees will not investigate or consider patents which may apply to the subject matter Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement Of patents.

Copyright 1982 Society of Automotive Engineers, Inc.
All Rights Reserved Printed in U.S.A.
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AMS 6535F

2.2 ASTM Publications:  Available from American Society for Testing and
M a t e r i a l s , 1916 Face  St ree t ,  Phi lade lphia ,  PA 19103.

ASTM A370 - Mechanical Testing of Steel Products
ASTM E112 - Estimating the Average Grain Size of Metals
ASTM E350 - Chemical Analysis of Carbon Steel, Law-Alloy Steel, Silicon

E lec t r i c a l  S t ee l ,  I ngo t  I r on ,  and  Wrough t  I r on

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

2.3.1 Federal Standards:

2.3.2 Military Standards:

Federal Test Method Standard No. 151 - Metals;  Test Methods

MIL-STD-163 - Stee l  Mil l  Products ,  Prepara t ion  for  Shipment  and Storage

3 . TECHNICAL REQUIREMENTS:

3.1 Composition:  Shall conform to the following percentages by weight,
determined by wet chemical methods in accordance with ASTM E350, by
spectrographic methods in accordance with Federal Test Method Standard No.
151, Method 112, or by other analytical methods approved by purchaser:

Ø
Carbon
Manganese
S i l i c o n
Phosphorus
S u l f u r
Chromium
Nicke l
Molybdenum
Copper

min max

0.33 - 0.38
0.75 - 1.00
0.15 - 0.35
- - 0.025
- - 0.025

0.40 - 0.60
0.40 - 0.70
0.20 - 0.30

- - 0.35

3.1.1 Check Analys is :   Composi t ion var ia t ions  shal l  meet  the  appl icable
requirements of AMS 2259.

3.2 Condi t ion:  Cold f in ished and e i ther  normal ized and tempered,  s t ress
relieved, or otherwise heat treated.

3.3 Properties:  Tubing shall conform to the following requirements; hardness
and tensile testing shall be performed in accordance with ASTM A370:
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AMS 6535F

3.3.1 T e n s i l e  P r o p e r t i e s :   S h a l l  b e  a s  s p e c i f i e d  i n  T a b l e  I .

Nominal Wall T e n s i l e
Thickness S t r e n g t h

Inches p s i ,  m i n

TABLE I

Nominal OD
Inches

Up t o 0.500, e x c l Up to 0.188, i n c l 100,000 85,000 8
Up t o 0.500, e x c l Over 0.188 95,000 80,000 10

0.500 and over Up to 0.188, i n c l 100,000 85,000 12 7
0.500 and over Over 0.188 95,000 80,000 15 10

TABLE I(SI)

Yie ld E l o n g a t i o n
S t r e n g t h in 50 mm

T e n s i l e at  0.2% %, min
S t r e n g t h O f f s e t F u l l
MPa,min M P a , m i n  T u b e S t r i p

Nominal Wall
Thickness

M i l l i m e t r e s
Nominal OD
M i l l i m e t r e s

Up t o 12.50, e x c l Up to 4 . 7 5 , i n c l 690 585 8
Up t o 12.50, e x c l Over 4 .75 655 550 10

12.50 and over Up to 4 . 7 5 , i n c l 690 585 12 7
12.50 and over Over 4 .75 655 550 15 10

3.3.2 G r a i n  S i z e :   P r e d o m i n a n t l y  5  o r  f i n e r  w i t h  o c c a s i o n a l  g r a i n s  a s  l a r g e  a s
Ø 3  p e r m i s s i b l e , determined in accordance with ASTM E112.

3.3.3 Decarburization:

3.3.3.1 Tubing ordered ground,  turned,  or  pol ished shal l  be  f ree  f rom
d e c a r b u r i z a t i o n  o n  t h e  g r o u n d ,  t u r n e d ,  o r  p o l i s h e d  s u r f a c e s .
Decarburization on tubing ID shall not exceed the maximum depth
s p e c i f i e d  i n  T a b l e  I I .

3.3.3.2 A l l o w a b l e  d e c a r b u r i z a t i o n  o f  p i e r c e d  b i l l e t s ,  o f  t u b i n g  o r d e r e d  f o r
r e d r a w i n g ,  o r  o f  t u b i n g  o r d e r e d  t o  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  shal l  be  as  aqreed upon by purchaser  and vendor .

Elongat ion
i n  2  i n .

%, min

Tube S t r i p
F u l l

Yie ld
S t r e n g t h
at  0.2%
O f f s e t
p s i ,  m i n
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A M S 6535F

3.3.3.3 T u b i n g  t o  w h i c h  3 . 3 . 3 . 1  o r  3 . 3 . 3 . 2  i s  n o t  a p p l i c a b l e  s h a l l  b e  f r e e  f r o m
c o m p l e t e  d e c a r b u r i z a t i o n .   P a r t i a l  d e c a r b u r i z a t i o n  s h a l l  n o t  e x c e e d  t h e
l i m i t s  s p e c i f i e d  i n  T a b l e  I I .

TABLE II

Nominal Wall Thickness (T) D e p t h  o f  P a r t i a l  D e c a r b u r i z a t i o n ,  I n c h
Inch I D OD ID + OD

up t o 0.040, i n c l 0.25T 0.25T 0.30T
Over 0.040 t o 0.050, i n c l 0.009 0.009 0.012
Over 0.050 t o 0.070, i n c l 0.010 0.010 0.014
Over 0.070 t o 0.080, i n c l 0.012 0.012 0.016
Over 0.080 t o 0.090, i n c l 0.014 0.014 0.018
Over 0.090 t o 0.100, i n c l 0.015 0.015 0.020
Over 0.100 t o 0.150, i n c l 0.017 0.017 0.022
Over 0.150 t o 0.200, i n c l 0.020 0.020 0.026

Nominal Wall Thickness (T)

M i l l i m e t r e s

TABLE II(SI)

Depth  of  Par t ia l  Decarbur iza t ion
Mi l l ime t r e

I D OD ID + OD

U p  t o  1 . 0 0 ,  i n c l 0.25T 0.25T 0.30T
Over 1.00 t o 1 .25 , i n c l 0.022 0.022 0.30
Over 1.25 t o 1 .75 , i n c l 0.25 0.25 0.35
Over 1.75 t o 2 .00 , i n c l 0.30 0.30 0.40
Over 2.00 t o 2 .25 , i n c l 0.35 0.35 0.45
Over 2.25 t o 2 .50 , i n c l 0.38 0.38 0.50
Over 2.50 t o 3 .75 , i n c l 0.42 0.42 0.55
Over 3.75 t o 5 .00 , i n c l 0.50 0.50 0.65

3.3.3.3.1 L i m i t s  f o r  d e p t h  o f  p a r t i a l  d e c a r b u r i z a t i o n  o f  t u b i n g  h a v i n g  n o m i n a l
wal l  th ickness  over  0 .200 in .  (5 .00 mm) shal l  be  as  agreed upon by
purchaser  and vendor .

3.3.3.4 Decarbur izat ion shal l  be  measured by the  microscopic  method or  by
Rockwel l  Superf ic ia l  30-N scale  or  equivalent  hardness  tes t ing method on
hardened but  untempered specimens protected dur ing heat  t rea tment  to
prevent  changes  in  surface  carbon content .   Depth  of  decarbur iza t ion,
when measured by a hardness method, i s  d e f i n e d  a s  t h e  p e r p e n d i c u l a r
dis tance f rom the  surface  to  the  depth  under  that  surface  below which
t h e r e  i s  n o  f u r t h e r  i n c r e a s e  i n  h a r d n e s s .   S u c h  m e a s u r e m e n t s  s h a l l  b e
far  enough away from any adjacent  surface to  be uninf luenced by any
d e c a r b u r i z a t i o n  o r  l a c k  o f  d e c a r b u r i z a t i o n  t h e r e o n .

3.3.3.4.1 W h e n  d e t e r m i n i n g  t h e  d e p t h  o f  d e c a r b u r i z a t i o n ,  i t  i s  p e r m i s s i b l e  t o
d i s r e g a r d  l o c a l  a r e a s  p r o v i d e d  t h e  d e c a r b u r i z a t i o n  o f  s u c h  a r e a s  d o e s
not  exceed the  above l imi ts  by more  than 0 .005 in .  (0 .12 mm) and the
width  i s  0 .065 in .  (1 .62  mm) or  less .
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AMS 6535F

3 .4 Quality:

3 . 4 . 1 Stee l  shal l  be  a i rcraf t  qual i ty  conforming to  AMS 2301.

3 . 4 . 2 Tubing,  as  received by purchaser ,  shal l  be  uniform in  qual i ty  and
Ø c o n d i t i o n  a n d  s h a l l  h a v e  a  f i n i s h  c o n f o r m i n g  t o  t h e  b e s t  p r a c t i c e  f o r  h i g h

q u a l i t y  a i r c r a f t  t u b i n g .   I t  s h a l l  b e  s m o o t h  a n d  f r e e  f r o m  h e a v y  s c a l e  o r
o x i d e ,  b u r r s ,  s e a m s ,  t e a r s ,  g r o o v e s ,  l a m i n a t i o n s ,  s l i v e r s ,  p i t s ,  a n d  o t h e r
i n j u r i o u s  c o n d i t i o n s .   S u r f a c e  i m p e r f e c t i o n s  s u c h  a s  h a n d l i n g  m a r k s ,
s t ra ightening marks , l i g h t  m a n d r e l  a n d  d i e  m a r k s ,  s h a l l o w  p i t s ,  a n d  s c a l e
p a t t e r n  w i l l  n o t  b e  c o n s i d e r e d  i n j u r i o u s  i f  t h e  i m p e r f e c t i o n s  a r e
r e m o v a b l e  w i t h i n  t h e  t o l e r a n c e s  s p e c i f i e d  f o r  w a l l  t h i c k n e s s  b u t  r e m o v a l
o f  s u c h  i m p e r f e c t i o n s  i s  n o t  r e q u i r e d .

3.4.2.1 When  spec i f i ed ,  t he  t ub ing ,  e i t he r  w i th  o r  w i thou t  mach in ing  o f  t he
s u r f a c e , s h a l l  b e  s u b j e c t e d  t o  m a g n e t i c  p a r t i c l e  i n s p e c t i o n  i n
accordance with AMS 2640.  Standards for acceptance shall be as agreed
upon by purchaser and vendor.

3.5 Sizes :   Except  when exact  lengths  or  mul t ip les  of  exact  lengths  are  ordered,
s t r a i g h t  t u b i n g  w i l l  b e  a c c e p t a b l e  i n  m i l l  l e n g t h s  o f  6  -  2 0  f t  ( 2  -  6  m )
but  not  more  than 10% of  any shipment  shal l  he  suppl ied  in  lengths  shor ter
than  10  f t  (3  m) .

3.6 Tolerances:   Unless  otherwise  specif ied ,  to lerances  shal l  conform to  a l l
applicable requirements of AMS 2253.

4 . QUALITY ASSURANCE PROVISIONS:

4.1 Responsibi l i ty  for  Inspect ion:   The vendor  of  tubing shal l  supply  a l l
Ø s a m p l e s  f o r  v e n d o r ' s  t e s t s  a n d  s h a l l  b e  r e s p o n s i b l e  f o r  p e r f o r m i n g  a l l

r e q u i r e d  t e s t s .   R e s u l t s  o f  s u c h  t e s t s  s h a l l  b e  r e p o r t e d  t o  t h e  p u r c h a s e r  a s
required  by 4 .4 .   Purchaser  reserves  the  r ight  to  sample  and to  perform any
conf i rmatory tes t ing deemed necessary  to  ensure  that  the  tubing conforms to
t h e  r e q u i r e m e n t s  o f  t h i s  s p e c i f i c a t i o n .

4 . 2 Classification of Tests:

4.2.1 Acceptance Tests :   Tes ts  to  determine conformance to  requirements  for
Ø c o m p o s i t i o n  ( 3 . 1 ) ,  t e n s i l e  p r o p e r t i e s  ( 3 . 3 . 1 ) ,  g r a i n  s i z e  ( 3 . 3 . 2 ) ,

d e c a r b u r i z a t i o n  ( 3 . 3 . 3 ) , AMS 2301 f requency-sever i ty  ra t ing  (3 .4 .1) ,  and
t o l e r a n c e s  ( 3 . 6 )  a r e  c l a s s i f i e d  a s  a c c e p t a n c e  t e s t s  a n d  s h a l l  b e  p e r f o r m e d
o n  e a c h  h e a t  o r  l o t  a s  a p p l i c a b l e .

4.2.2 Per iodic  Tests :   Tes ts  to  determine conformance to  requirements  for
m a g n e t i c  p a r t i c l e  i n s p e c t i o n  ( 3 . 4 . 2 . 1 ) ,  w h e n  s p e c i f i e d ,  a r e  c l a s s i f i e d  a s
p e r i o d i c  t e s t s  a n d  s h a l l  b e  p e r f o r m e d  a t  a  f r e q u e n c y  s e l e c t e d  b y  t h e
v e n d o r  u n l e s s  f r e q u e n c y  o f  t e s t i n g  i s  s p e c i f i e d  b y  p u r c h a s e r .

4 .3 Sampling:  Shall be in accordance with AMS 2370.
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