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For Advancing Mobility AEROSPACE AMS 7711B

Superseding AMS 7711A

I s s u e d 9-15-57

Revised 4 - 1 - 8 4

INTERNATIONAL
Land Sea Air and Space

® MATERIAL
SPECIFICATION

a n  A m e r i c a n  N a t i o n a l  S t a n d a r d

STEEL SHEET AND STRIP, FLAT-ROLLED, ELECTRICAL, NON-ORIENTED
2.65 (Si+Al)

Type 47S188 or Type 64S213, Semi-Processed

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  t w o  t y p e s  o f  s e m i - p r o c e s s e d  s i l i c o n  s t e e l
i n  t h e  f o r m  o f  s h e e t  a n d  s t r i p  s u p p l i e d  i n  c o i l s  o r  c u t  l e n g t h s .

1.2 A p p l i c a t i o n :   P r i m a r i l y  f o r  5 0  t o  6 0  H z  p o w e r  f r e q u e n c y  a p p l i c a t i o n s  i n
m a g n e t i c  d e v i c e s  s u c h  a s  m o t o r s  a n d  g e n e r a t o r s ,  a n d  i n  s m a l l  t r a n s f o r m e r s
and  s im i l a r  appa ra tu s  whe re  med ium co re  l o s se s  a r e  de s i r ed ;  whe re  t he
p u r c h a s e r  a n n e a l s  t h e  p r o d u c t  t o  d e v e l o p  t h e  d e s i r e d  c o r e  l o s s  a n d
p e r m e a b i l i t y  c h a r a c t e r i s t i c s .

1.3 C l a s s i f i c a t i o n :   T h e  s t e e l s  c o v e r e d  b y  t h i s  s p e c i f i c a t i o n  a r e  c l a s s i f i e d  a s
fo l l ows :

Type 47S188 - Product  0 .0185 in .  (0 .47 mm) th ick
Type 64S213 - P r o d u c t  0 . 0 2 5  i n .  (0.64 mm) thick

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  shal l  be  as  speci f ied  in  AMS 2350.

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

2.1.1 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 :

AMS 2350 - Standards and Test Methods
AMS 2370 - Qual i ty  Assurance Sampling of  Carbon and Low-Alloy Steels ,

Wrought  Products  Except  Forgings  and Forging Stock

2 . 2 ASTM Publ icat ions:   Avai lable  f rom American Socie ty  for  Test ing and
M a t e r i a l s ,  1 9 1 6  R a c e  S t r e e t ,  P h i l a d e l p h i a ,  P A  1 9 1 0 3 .

ASTM A343 - A l t e r n a t i n g - C u r r e n t  M a g n e t i c  P r o p e r t i e s  o f  M a t e r i a l s  a t  P o w e r
Frequencies Using the Wattmeter-Ammeter-Voltmeter Method and
25-cm Epstein Test Frame

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 1984 Society of Automotive Engineers, Inc.
Printed in U.S.A.
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2 . 3 U.S.  Government  Publ icat ions:   Avai lable  f rom Commanding Off icer ,  Naval
Publ ica t ions  and Forms Center ,  5801 Tabor  Avenue,  Phi ladelphia ,  PA 19120.

2 . 3 . 1 M i l i t a r y  S t a n d a r d s :

MIL-STD-163 - S t e e l  M i l l  P r o d u c t s ,  P r e p a r a t i o n  f o r  S h i p m e n t  a n d  S t o r a g e

3. TECHNICAL REQUIREMENTS:

3.1 Composi t ion:   Shal l  be  a  low carbon s tee l  conta in ing approximate ly  2 .65%
s i l i con  and  o the r  a l l oy ing  e l emen t s ,  u sua l l y  a l uminum,  i n  such  p ropo r t i ons
a s  r e q u i r e d  t o  p r o v i d e  a  p r o d u c t  m e e t i n g  t h e  r e q u i r e m e n t s  o f  3 . 3 .

3.2 C o n d i t i o n :   S e m i - p r o c e s s e d  ( S e e  8 . 3 )  a n d ,  u n l e s s  o t h e r w i s e  s p e c i f i e d ,
uncoated.

3 .3 Magnetic Properties:  The product shall conform to the following
r e q u i r e m e n t s  ( d e n s i t y  o f  7 . 7 0  g / c m3  i s  a s s u m e d ) :

3.3.1 Cor e  Los s :   Sha l l  be  no t  g r ea t e r  t han  t he  fo l l owing ,  de t e rmined  i n
accordance with ASTM A343 on 50/50 Epstein specimens as in 4.3.1, annealed
by heat ing  in  a  non-carbur iz ing a tmosphere  to  not  lower  than 1450°F
(790°C)  and furnace  cool ing:

Type

Maximum
W/lb W/kg W/kg
60 Hz 60 Hz 50 Hz

47S188 1 .88 4 .14 3.27
64S213 2.13 4 .70 3 .71

3.3.2 P e r m e a b i l i t y :   T y p i c a l  p e r m e a b i l i t y  s h a l l  b e  a s  h i g h  a s  p o s s i b l e
c o n s i s t e n t  w i t h  t h e  r e q u i r e d  c o r e  l o s s  l i m i t s  ( S e e  3 . 3 . 1 )  t h a t  g o v e r n  t h e
g r a d e .   T y p i c a l  p e r m e a b i l i t y  (µ p )  s h a l l  b e  a s  f o l l o w s ,  c a l c u l a t e d  f r o m
m e a s u r e m e n t s  o f  p e a k  e x c i t i n g  c u r r e n t  a t  a n  i n d u c t i o n  o f  1 5  k i l o g a u s s e s
(1.5 T) in accordance with ASTM A343 on annealed 50/50 grain Epstein
specimens.

T y p i c a l
Type µp

47S188 1300
64S213 1450

3.3.3 E x c i t i n g  C u r r e n t :   T h e  r o o t - m e a n - s q u a r e  ( r m s )  e x c i t i n g  c u r r e n t  r e q u i r e d  t o
p r o d u c e  a  g i v e n  f l u x  d e n s i t y  i n  t e r m s  o f  r m s  a m p e r e - t u r n s  p e r  c e n t i m e t r e
( A t / c m )  o f  m a g n e t i c  p a t h  l e n g t h  ( A - C  e x c i t i n g  f o r c e )  e q u i v a l e n t  t o  t h e
p e r m e a b i l i t y  v a l u e s  ( S e e  3 . 3 . 2 )  a r e  a p p r o x i m a t e l y :

Type
Typ ica l

At/cm

2
47S188 5 . 5
64S213 4 . 5
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3 .5 .1 Thickness:

AMS  7711B

3.3.4 L a m i n a t i o n  F a c t o r :   T h e  l a m i n a t i o n  f a c t o r ,  m e a s u r e d  a t  1 0 0  p s i  ( 6 . 9 0  k P a ) ,
s h a l l  b e  a s  h i g h  a s  p r a c t i c a b l e  c o n s i s t e n t  w i t h  t h e  t h i c k n e s s ,  s u r f a c e
smoothness ,  coat ing,  and amount  of  oxide;  and shal l  be  between 95 and 98
p e r c e n t .

3 . 4 Q u a l i t y :   T h e  p r o d u c t ,  a s  r e c e i v e d  b y  p u r c h a s e r ,  s h a l l  b e  u n i f o r m  i n  q u a l i t y
a n d  c o n d i t i o n ,  s o u n d ,  a n d  f r e e  f r o m  f o r e i g n  m a t e r i a l s  a n d  f r o m  i n t e r n a l  a n d
e x t e r n a l  i m p e r f e c t i o n s  d e t r i m e n t a l  t o  u s a g e  o f  t h e  p r o d u c t .

3 .5 T o l e r a n c e s :   U n l e s s  o t h e r w i s e  s p e c i f i e d ,  t h e  f o l l o w i n g  t o l e r a n c e s  s h a l l
a p p l y .

TABLE I

S p e c i f i e d
Thickness

Inch

0.0185
0.025

Spec i f i ed
Thickness
Mi l l ime t r e

0.47
0.64

3 .5 .2 Width:

Thickness  Tolerance,  Inch,  Plus  and Minus
Spec i f i ed  Wid th ,  I nches

up t o Over 6  t o Over 12 t o Over 36 t o
6 , i n c l 12 , i n c l 36, i n c l 48, i n c l

0.0015 0.002 0.002 0.003
0.002 0.002 0.003 0.003

TABLE I (SI)

Thickness  Tolerance,  Mil l imetre ,  Plus  and Minus
Spec i f i ed  Wid th ,  Mi l l ime t r e s

Up to Over 150 t o Over 300 t o Over 900 to
150, i n c l 300, i n c l 900, i n c l 1200, i n c l

0.038 0.050 0.050 0.075
0.050 0.050 0.075 0.075

TABLE II

Specif ied Width
Inches

To le rance ,  Inch
p l u s minus

Up t o 6 , i n c l 0.008 0.008
Over 6 t o 10, i n c l 0.016 0.016
Over 10 t o 15 , i n c l 0.032 0.032
Over 15 t o 20, i n c l l / 8 0
Over 20 t o 32, i n c l 3/16 0
Over 32 t o 48, i n c l l / 4 0

3
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TABLE II (SI)

Specif ied Width
Mi l l ime t r e s

To le r ance , Mi l l ime t r e s
p l u s minus

Up t o 150, i n c l 0.20 0.20
Over 150 t o 250, i n c l 0.40 0.40
Over 250 t o 375, i n c l 0.80 0 .80
Over 375 t o 500, i n c l 3 .1 0
Over 500 t o 800, i n c l 4 . 8 0
Over 800 t o 1200, i n c l 6 . 2 0

3.5.3 Length:

TABLE III

Specif ied Length
Inches

To le rance ,  Inch
p l u s minus

Up t o 30, i n c l 1 / 8 0
Over 30 t o 60, i n c l 1 /4 0
Over 60 t o 96, i n c l 1 / 2 0
Over 96 t o 120, i n c l 3/4 0
Over 120 t o 144, i n c l 1 0

TABLE III (SI)

Specif ied Length
Mi l l ime t r e s

To le r ance , Mi l l ime t r e s
p l u s minus

Up t o 750, i n c l 3 . 1 0
Over 750 t o 1500, i n c l 6 .2 0
Over 1500 t o 2400, i n c l 12 .5 0
Over 2400 t o 3000, i n c l 18 .8 0
Over 3000 t o 3600, i n c l 25.0 0

4 . QUALITY ASSURANCE PROVISIONS:

4 . 1 R e s p o n s i b i l i t y  f o r  I n s p e c t i o n :   T h e  v e n d o r  o f  t h e  p r o d u c t  s h a l l  s u p p l y  a l l
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
r e q u i r e d  b y  4 . 4 .   P u r c h a s e r  r e s e r v e s  t h e  r i g h t  t o  s a m p l e  a n d  t o  p e r f o r m  a n y
c o n f i r m a t o r y  t e s t i n g  d e e m e d  n e c e s s a r y  t o  e n s u r e  t h a t  t h e  p r o d u c t  c o n f o r m s  t o
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 C l a s s i f i c a t i o n  o f  T e s t s :   T e s t s  t o  d e t e r m i n e  c o n f o r m a n c e  t o  a l l  t e c h n i c a l
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  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
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4 .3 Sampling:   Shal l  be  in  accordance wi th  AMS 2370 and the  fol lowing;  a  lo t
s h a l l  b e  a l l  p r o d u c t  o f  t h e  s a m e  s p e c i f i e d  t h i c k n e s s  f r o m  t h e  s a m e  h e a t  o f
s t e e l .

4.3.1 S a m p l e s  f o r  m a g n e t i c  p r o p e r t i e s  ( 3 . 3 . 1 ,  3 . 3 . 2 ,  a n d  3 . 3 . 3 )  t e s t i n g ,  u n l e s s
o t h e r w i s e  s p e c i f i e d ,  s h a l l  b e  t a k e n  a t  r a n d o m  f r o m  f i n i s h e d  p r o d u c t  f r o m
e a c h  l o t ;  t h e  s a m p l i n g  m e t h o d  u s e d  s h a l l  b e  r e p o r t e d  w i t h  t h e  t e s t  r e s u l t s .

4.4 R e p o r t s :

4.4.1 T h e  v e n d o r  o f  t h e  p r o d u c t  s h a l l  f u r n i s h  w i t h  e a c h  s h i p m e n t  a  r e p o r t
s h o w i n g  t h e  r e s u l t s  o f  t e s t s  o n  e a c h  l o t  t o  d e t e r m i n e  c o n f o r m a n c e  t o  t h e
t e c h n i c a l  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 .   T h i s  r e p o r t  s h a l l  i n c l u d e
p u r c h a s e  o r d e r  n u m b e r ,  h e a t  n u m b e r ,  c o i l  n u m b e r  ( i f  a p p l i c a b l e ) ,  t e s t
number, AMS 7711B, size, and quantity from each heat.

4.4.2 T h e  v e n d o r  o f  f i n i s h e d  o r  s e m i - f i n i s h e d  p a r t s  s h a l l  f u r n i s h  w i t h  e a c h
shipment  a  repor t  showing the  purchase  order  number ,  AMS 7711B,  contrac tor
o r  o t h e r  d i r e c t  s u p p l i e r  o f  m a t e r i a l ,  p a r t  n u m b e r ,  a n d  q u a n t i t y .   W h e n
m a t e r i a l  f o r  m a k i n g  p a r t s  i s  p r o d u c e d  o r  p u r c h a s e d  b y  t h e  p a r t s  v e n d o r ,
t h a t  v e n d o r  s h a l l  i n s p e c t  e a c h  l o t  o f  m a t e r i a l  t o  d e t e r m i n e  c o n f o r m a n c e  t o
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  a n d  s h a l l  i n c l u d e  i n  t h e  r e p o r t
e i t h e r  a  s t a t e m e n t  t h a t  t h e  m a t e r i a l  c o n f o r m s  o r  c o p i e s  o f  l a b o r a t o r y
r e p o r t s  s h o w i n g  t h e  r e s u l t s  o f  t e s t s  t o  d e t e r m i n e  c o n f o r m a n c e .

4.5 Resampling and Retesting:  Shall be in accordance with AMS 2370.

5. PREPARATION FOR DELIVERY:

5.1 I d e n t i f i c a t i o n :   E a c h  s h e e t  a n d  s t r i p  s h a l l  b e  m a r k e d  o n  o n e  f a c e ,  i n  t h e
respect ive  locat ion indicated below,  wi th  AMS 7711B,  heat  number ,
m a n u f a c t u r e r ' s  i d e n t i f i c a t i o n ,  t e s t  l o t  n u m b e r ,  a n d  n o m i n a l  t h i c k n e s s .   T h e
c h a r a c t e r s  s h a l l  b e  o f  s u c h  s i z e  a s  t o  b e  l e g i b l e ,  s h a l l  b e  a p p l i e d  u s i n g  a
su i t a b l e  ma rk ing  f l u id ,  and  sha l l  be  r emovab l e  i n  ho t  a l ka l i ne  c l e an in g
s o l u t i o n  w i t h o u t  r u b b i n g .   T h e  m a r k i n g s  s h a l l  h a v e  n o  d e l e t e r i o u s  e f f e c t  o n
t h e  p r o d u c t  o r  i t s  p e r f o r m a n c e  a n d  s h a l l  b e  s u f f i c i e n t l y  s t a b l e  t o  w i t h s t a n d
normal  handl ing.

5.1.1

3 ft  (900 mm).

Fla t  St r ip  6  In .  (150 mm) and Under  in  Width:   Shal l  be  marked in  one or
m o r e  l e n g t h w i s e  r o w s  o f  c h a r a c t e r s  r e c u r r i n g  a t  i n t e r v a l s  n o t  g r e a t e r  t h a n

5.1.2 Fla t  Sheet  and Fla t  S t r ip  Over  6  In .  (150 mm) in  Width:   Shal l  be  marked
i n  l e n g t h w i s e  r o w s  o f  c h a r a c t e r s  r e c u r r i n g  a t  i n t e r v a l s  n o t  g r e a t e r  t h a n
3 f t  (900 mm),  the  rows being spaced not  more  than  6  in .  (150 mm) apar t
a n d  a l t e r n a t e l y  s t a g g e r e d .

5
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