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CRYSTALLIZED GLASS CERAMIC

1 . SCOPE:

1.1 Fo r m:   Th i s  spec i f i c a t i on  cove r s  one  t ype  o f  c ry s t a l l i z ed  g l a s s  c e r ami c  i n
the  form of  cas t  and  pressed  shapes .

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  h i g h - t e m p e r a t u r e ,  h i g h - f r e q u e n c y  a p p l i c a t i o n s  i n
the  e lect ronics  f ie ld ,  such as  radomes,  microwave antennas ,  and antenna
c o v e r 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  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  d o c u m e n t s
shall  be as specified 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

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

ASTM C329 - Specific Gravity of Fired Ceramic Whiteware Materials
ASTM C674 -  Flexural  Proper t ies  of  Ceramic  Whiteware  Mater ia ls
ASTM D116 - Testing Vitrified Ceramic Materials for Electrical Applications    
ASTM D150 - A-C Loss Characteristics and Permittivity (Dielectric Constant)  

o f  S o l i d  E l e c t r i c a l  I n s u l a t i n g  M a t e r i a l s
ASTM D2520 - Complex Permittivity (Dielectric Constant) of Solid Electrical   

Insulating Materials at Microwave Frequencies and Temperatures
to 1650 C

ASTM E228 -  Linear  Thermal  Expansion of  Rigid  Sol ids  wi th  a  Vi t reous  Si l ica
Dilatometer

ASTM E384 - Microhardness of Materials

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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AMS  3880B

2 . 3 U.S. Government Publications:  Available from Commanding Officer, Naval
Publications and Forms Center,  5801 Tabor Avenue, Philadelphia, PA 19120.

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

MIL-STD-749 - Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3 . 1 Mater ia l  and Fabr ica t ion:   The  product  sha l l  be  cas t  or  pressed  shapes  of  a
s e m i c r y s t a l l i n e  m a t e r i a l  c o n s i s t i n g  e s s e n t i a l l y  o f  f i n e  c r y s t a l s  o f
c o r d i e r i t e  d i s p e r s e d  i n  a  m i n o r  p r o p o r t i o n  o f  a  g l a s s y  p h a s e .

3 . 2 Condi t ion:   The product  shal l  be  homogeneous  in  appearance  f rom point  to
point  and f rom piece  to  p iece .   Surfaces  shal l  be  smooth and f ree  f rom
microcracks .

3 . 3 P r o p e r t i e s :   T h e  p r o d u c t  s h a l l  c o n f o r m  t o  t h e  f o l l o w i n g  r e q u i r e m e n t s ;  t e s t s
shal l  be  performed on the  product  suppl ied and in  accordance wi th  specif ied
ASTM methods:

3 .3 .1 Modulus  of  Rupture ,  (See  4 .5 .1) ,
min
Individual  Specimens
Average of 5 Specimens

3 .3 .2 M o d u l u s  o f  E l a s t i c i t y

3 . 3 . 3 Hardness

3 .3 .4 S p e c i f i c  G r a v i t y  a t
25°/25°C (77°/77°F)

3 . 3 . 5 Mean  L inea r  Coe f f i c i en t  o f
Thermal Expansion 25° - 300°C
(77° - 572°F)

3 .3 .6 Pore Volume,  max

3 . 3 . 7 D i e l e c t r i c  C o n s t a n t  ( 9 . 3 7 5  G H z )
At 25°C (77°F)
At 500°C (932°F)

3 .3 .8 Loss Tangent (9.375 GHz)
At 25°C (77°F)
At 500°C (932°F)

18,000 psi (125 MPa)
20,000 psi (140 MPa)

(15 .6  - 19 .0 )  x  10 6  p s i
(108 - 131 GPa)

663 - 733 HK100
588 - 650 HK500

2.59 - 2.63

(56 - 59) x 10-7 mm/mm
per C deg
(31 -  3 3 )  x  1 0 - 7  i n . / i n .
per F deg)

0.00

5 . 4  -  5 . 6
5 . 3  -  5 . 7

0.0005
0.002

ASTM C674

ASTM C674

ASTM E384

ASTM C329

ASTM E228

ASTM D116

ASTM D2520

ASTM D150
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AMS  3880B

3.3.9 D i e l e c t r i c  S t r e n g t h
at 20°C (68°F),  min 205 V per mil

(8070 V/mm)

ASTM D116

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
Ø and condi t ion,  sound,  and f ree  f rom foreign mater ia ls  and f rom imperfect ions

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 .

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

Ø 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 .6 .   Purchaser  reserves  the  r ight  to  sample  and to  perform any
conf i rmatory tes t ing deemed necessary  to  ensure  that  the  product  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 C l a s s i f i c a t i o n  o f  T e s t s :

4.2.1 Acceptance Tests :   Tests  to  determine conformance to  requirements  for
Ø m o d u l u s  o f  r u p t u r e  ( 3 . 3 . 1 ) ,  s p e c i f i c  g r a v i t y  ( 3 . 3 . 4 ) ,  d i e l e c t r i c  c o n s t a n t

( 3 . 3 . 7 ) ,  a n d  l o s s  t a n g e n t  ( 3 . 3 . 8 )  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
shal l  be  performed on each lo t .

4 . 2 . 2 P r e p r o d u c t i o n  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  p r e p r o d u c t i o n  t e s t s

Ø a n d  s h a l l  b e  p e r f o r m e d  p r i o r  t o  o r  o n  t h e  i n i t i a l  s h i p m e n t  o f  t h e  p r o d u c t
t o  a  p u r c h a s e r ,  w h e n  a  c h a n g e  i n  m a t e r i a l  o r  p r o c e s s i n g ,  o r  b o t h ,  r e q u i r e s
reapproval  as  in  4 .4 .2 ,  and when purchaser  deems conf i rmatory  tes t ing  to
be required.

4.2.2.1 F o r  d i r e c t  U . S .  M i l i t a r y  p r o c u r e m e n t ,  s u b s t a n t i a t i n g  t e s t  d a t a  a n d ,  w h e n
r e q u e s t e d ,  p r e p r o d u c t i o n  t e s t  m a t e r i a l  s h a l l  b e  s u b m i t t e d  t o  t h e
cogn i zan t  agency  a s  d i r ec t ed  by  t he  p rocu r ing  ac t i v i t y ,  t he  con t r ac t i ng
o f f i c e r ,  o r  t h e  r e q u e s t  f o r  p r o c u r e m e n t .

4.3 Sampl ing:   Shal l  be  as  fo l lows:

4.3.1 For  Acceptance  Tests :   Suff ic ient  product  shal l  be  taken a t  random from
Ø e a c h  l o t  t o  p e r f o r m  a l l  r e q u i r e d  t e s t s .   T h e  n u m b e r  o f  d e t e r m i n a t i o n s  f o r

e a c h  r e q u i r e m e n t  s h a l l  b e  a s  s p e c i f i e d  i n  t h e  a p p l i c a b l e  t e s t  p r o c e d u r e
or, if not specified therein, not less than three.

4.3.1.1 A  l o t  s h a l l  b e  a l l  p r o d u c t  f r o m  a  s i n g l e  p r o d u c t i o n  r u n  m a d e  f r o m  t h e
same batch of  raw mater ia ls  under  the  same f ixed condi t ions  and
p r e s e n t e d  f o r  v e n d o r ' s  i n s p e c t i o n  a t  o n e  t i m e .

4 . 3 . 2
Ø

For  Preproduct ion Tests :   As  agreed upon by purchaser  and vendor .
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 AMS  3880B

4.4 Approval:

4.4.1 S a m p l e  m a t e r i a l  s h a l l  b e  a p p r o v e d  b y  p u r c h a s e r  b e f o r e  m a t e r i a l  f o r
product ion use  i s  suppl ied ,  unless  such approval  be  waived by purchaser .
R e s u l t s  o f  t e s t s  o n  p r o d u c t i o n  m a t e r i a l  s h a l l  b e  e s s e n t i a l l y  e q u i v a l e n t  t o
those on the approved sample.

4.4.2 V e n d o r  s h a l l  u s e  i n g r e d i e n t s ,  m a n u f a c t u r i n g  p r o c e d u r e s ,  p r o c e s s e s ,  a n d
methods of  inspect ion on product ion mater ia l  which are  essent ia l ly  the
same as  those  used on the  approved sample  mater ia l .   I f  necessary  to  make
any  change  i n  i ng red i en t s ,  i n  t ype  o f  equ ipmen t  f o r  p roce s s ing ,  o r  i n
manufactur ing procedures ,  vendor  shal l  submit  for  reapproval  a  s ta tement
of  the  proposed changes  in  mater ia l  or  process ing,  or  both ,  and,  when
requested,  sample  mater ia l .   Product ion mater ia l  made by the  revised
p r o c e d u r e  s h a l l  n o t  b e  s h i p p e d  p r i o r  t o  r e c e i p t  o f  r e a p p r o v a l .

4.5 Test Methods:

4.5.1 Abrasion of Modulus of Rupture Specimens:  Specimens shall be abraded to a
degree  equivalent  to  that  produced by rol l ing round rod specimens,  10 a t  a
t i m e ,  i n  a  2 - q t  ( 1 . 8 9  L )  b a l l  m i l l  w i t h  2 0 0  m L  o f  3 0  g r i t  s i l i c o n  c a r b i d e
grains at 100 rpm ± 5 for 15 min. ± 0.2.

4.6 R e p o r t s :

4.6.1 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
showing the  resul ts  of  tes ts  to  determine conformance to  the  acceptance
t e s t  r e q u i r e m e n t s  a n d  s t a t i n g  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  o t h e r
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
the purchase order number, AMS 3880B, lot number, vendor's material
des ignat ion,  form and s ize  or  par t  number ,  and quant i ty .

4.6.2 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 report showing the purchase order number, AMS 3880B, contractor
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 ,  s u p p l i e r ' s  m a t e r i a l  d e s i g n a t i o n ,
par t  number ,  and quant i ty .   When mater ia l  for  making par ts  i s  produced or
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
determine conformance.

4.7 Resampl ing and Retes t ing:   I f  any specimen used in  the  above tes ts  fa i l s  to
meet  the  speci f ied  requirements ,  d isposi t ion of  the  product  may be  based on
t h e  r e s u l t s  o f  t e s t i n g  t h r e e  a d d i t i o n a l  s p e c i m e n s  f o r  e a c h  o r i g i n a l  n o n c o n -
forming specimen.   Fai lure  of  any re tes t  specimen to  meet  the  specif ied
r e q u i r e m e n t s  s h a l l  b e  c a u s e  f o r  r e j e c t i o n  o f  t h e  p r o d u c t  r e p r e s e n t e d  a n d  n o
a d d i t i o n a l  t e s t i n g  s h a l l  b e  p e r m i t t e d .   R e s u l t s  o f  a l l  t e s t s  s h a l l  b e
r e p o r t e d .
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AMS   3880B

5. PREPARATION FOR DELIVERY:

5 . 1 Packaging and Ident i f icat ion:

5.1.1 Packaging shal l  be  accomplished in  such a  manner  as  to  ensure  that  the
p r o d u c t ,  d u r i n g  s h i p m e n t  a n d  s t o r a g e ,  w i l l  n o t  b e  p e r m a n e n t l y  d i s t o r t e d
and wil l  be  protected against  damage f rom exposure  to  weather  or  any other
normal  hazard .

5.1.2 Each package shal l  be  permanent ly  and legibly  marked with  not  less  than
the  fo l l owing  i n fo rma t ion :

CRYSTALLIZED GLASS CERAMIC
AMS 3880B
PURCHASE ORDER NUMBER
DATE OF MANUFACTURE
MANUFACTURER'S IDENTIFICATION
LOT NUMBER
QUANTITY

5.1.3 Conta iners  of  the  product  shal l  be  prepared for  shipment  in  accordance
with  commercial  pract ice  and in  compliance with  appl icable  rules  and

Ø r e g u l a t i o n s  p e r t a i n i n g  t o  t h e  h a n d l i n g ,  p a c k a g i n g ,  a n d  t r a n s p o r t a t i o n  o f
t he  p roduc t  t o  en su re  ca r r i e r  a ccep t ance  and  s a f e  de l i ve ry .   Packag ing
s h a l l  c o n f o r m  t o  c a r r i e r  r u l e s  a n d  r e g u l a t i o n s  a p p l i c a b l e  t o  t h e  m o d e  o f
t r a n s p o r t a t i o n .

5.1.4 Fo r  d i r ec t  U .S .  Mi l i t a ry  p rocu remen t ,  packag ing  sha l l  be  i n  a cco rdance
with  MIL-STD-794,  Level  A or  Level  C,  as  speci f ied  in  the  request  for
procurement .   Commercia l  packaging as  in  5 .1 .1  and 5 .1 .3  wi l l  be
a c c e p t a b l e  i f  i t  m e e t s  t h e  r e q u i r e m e n t s  o f  L e v e l  C .

6 . ACKNOWLEDGMENT:  A vendor shall mention this specification number and its
revis ion le t ter  in  a l l  quotat ions  and when acknowledging purchase  orders .

7 . REJECTIONS:   Mater ia l  not  conforming to  th is  speci f ica t ion  or  to
m o d i f i c a t i o n s  a u t h o r i z e d  b y  p u r c h a s e r  w i l l  b e  s u b j e c t  t o  r e j e c t i o n .

8 . NOTES:

8 . 1 Marginal Indicia:  The phi (Ø) symbol is used to indicate technical
c h a n g e s  f r o m  t h e  p r e v i o u s  i s s u e  o f  t h i s  s p e c i f i c a t i o n .

8 . 2 Dimensions  and proper t ies  in  inch/pound uni ts  and the  Cels ius  temperatures
are  pr imary;  d imensions  and proper t ies  in  SI  uni ts  and the  Fahrenhei t
tempera tures  are  shown as  the  approximate  equivalents  of  the  pr imary uni ts
a n d  a r e  p r e s e n t e d  o n l y  f o r  i n f o r m a t i o n .
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