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MATERIAL SPECIFICATION 
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Reaffirmed 2022-12 
 
Superseding AMS3699 

Resin System, Epoxy, Carbon Microballoon Filled 
135 °C (275 °F) Cure 

RATIONALE 

AMS3699A has been reaffirmed to comply with the SAE Five-Year Review policy. 

1. SCOPE:

1.1 Form: This  speci f ica t ion covers  a  two-par t  epoxy res in  sys tem in  the  form
o f  a  b i s p h e n o l "A" epoxy res in  f i l led with  fumed s i l ica  and carbon
microspheres  and a  separa te  cur ing agent .

1.2 Appl ica t ion: Pr imari ly  for  f i lament  wound pressure  vessels  where  pot t ing or
c a s t i n g  i s  r e q u i r e d .

2. APPLICABLE DOCUMENTS: T h e  f o l l o w i n g  p u b l i c a t i o n s  f o r m  a  p a r t  o f  t h i s
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 . The la tes t  i ssue  of  Aerospace
Mater ia l  Speci f ica t ions  (AMS) shal l  apply . 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  Mater ia l  Speci f ica t ions :

AMS 2350 - Standards and Test Methods
AMS 2825 - Mater ia l  Safe ty  Data  Sheets
AMS 3753 - Microspheres; Carbon, Hollow
AMS 3755 - Powder, Fumed Silicon Dioxide
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2 . 2

2 . 3

ASTM Publ ica t ions : A v a i l a b l e  f r o m  A m e r i c a n  S o c i e t y  f o r  T e s t i n g  a n d
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 D648 - D e f l e c t i o n  T e m p e r a t u r e  o f  P l a s t i c s  u n d e r  F l e x u r a l  L o a d
ASTM D651 - T e n s i l e  S t r e n g t h  o f  M o l d e d  E l e c t r i c a l  I n s u l a t i o n  M a t e r i a l s
ASTM D695 - C o m p r e s s i v e  P r o p e r t i e s  o f  R i g i d  P l a s t i c s
ASTM D792 - S p e c i f i c  G r a v i t y  a n d  D e n s i t y  o f  P l a s t i c s  b y  D i s p l a c e m e n t
ASTM D1217 - D e n s i t y  a n d  R e l a t i v e  D e n s i t y  ( S p e c i f i c  G r a v i t y )  o f  L i q u i d s

by Bingham Pycnometer
ASTM D1763 - Epoxy Resins
ASTM D2083 - C a l c u l a t i o n  o f  P e r c e n t  P r i m a r y ,  S e c o n d a r y ,  a n d  T e r t i a r y  A m i n e s

i n  F a t t y  A m i n e s
ASTM D2393 - Viscosity of Epoxy Resins and Related Components
ASTM D2471 - Gel  T ime  and  Peak  Exothermic  Tempera tu re  o f  Reac t ing  Thermo-

s e t t i n g  R e s i n s

U . S .  G o v e r n m e n t  P u b l i c a t i o n s : A v a i l a b l e  f r o m  C o m m a n d i n g  O f f i c e r ,  N a v a l
P u b l i c a t i o n s  a n d  F o r m s  C e n t e r ,  5 8 0 1  T a b o r  A v e n u e ,  P h i l a d e l p h i a ,  P A  1 9 1 2 0 .

2.3.1 M i l i t a r y  S t a n d a r d s :

MIL-STD-794 - P a r t s  a n d  E q u i p m e n t , P r o c e d u r e s  f o r  P a c k a g i n g  a n d  P a c k i n g  o f

3 . TECHNICAL REQUIREMENTS:

3.1 M a t e r i a l : S h a l l  b e  a n  e p o x y  r e s i n  s y s t e m  f i l l e d  w i t h  h o l l o w  c a r b o n
m i c r o s p h e r e s  a n d  f u m e d  s i l i c o n  d i o x i d e  t o  b e  c u r e d  w i t h  a n  a r o m a t i c  d i a m i n e
c u r i n g  a g e n t .

3.1.1 R e s i n : S h a l l  b e  a n  u n m o d i f i e d  h i s p h e n o l " A "  t y p e  e p o x y  r e s i n  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 . 2 . 1 .

3.1.2 Carbon  Mic rospheres : Sha l l  conform to  AMS 3753 .

3.1.3 F u m e d  S i l i c a : Sha l l  conform to  AMS 3755 /2 .

3.1.4 C u r i n g  A g e n t : S h a l l  c o n s i s t  p r i m a r i l y  o f  a n  a r o m a t i c  d i a m i n e  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 . 2 . 2 .

3.2 P r o p e r t i e s : T h e  c o m p o n e n t s  a n d  t h e  r e s i n  s y s t e m  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 :

3.2.1 Epoxy Resin: S h a l l  b e  i n  a c c o r d a n c e  w i t h  A S T M  D 1 7 6 3 ,  T y p e  I ,  G r a d e  1 ,
C l a s s  1 , e x c e p t  t h a t  t h e  v i s c o s i t y  s h a l l  n o t  e x c e e d  1 0 , 0 0 0  c e n t i p o i s e s
( 1 0  P a • s ) .

3.2.2 C u r i n g  A g e n t : S h a l l  b e  a s  f o l l o w s :

3.2.2.1 S p e c i f i c  G r a v i t y 1 . 1 0  -  1 . 1 4 ASTM D1217
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3.2.2.2 V i s c o s i t y 25,000 - 150,000 cp 4 . 5 . 2 . 1
(25 - 150 Pa•s)

3.2.2.3 Amine Equivalent 50 - 55 ASTM D2083

3.2.3 Uncured Resin System: Shal l  be  as  fol lows when mixed in  the  fol lowing
propor t ions  by weight : e p o x y  r e s i n ,  1 0 0 ;  c u r i n g  a g e n t ,  3 1 ;  f u m e d  s i l i c a ,
4 ;  carbon microbal loon,  40 .

3.2.3.1 V i s c o s i t y ,  c p  ( P a • s ) Preproduct ion
value, ± 10%

4 . 5 . 2 . 1

3.2.3.2 G e l  T i m e ,  m i n . Preproduct ion
value, ± 10%

ASTM D2471

3.2.4 Cured Resin System: Shal l  be  as  fol lows when cured by the fol lowing
cyc le : 4 hr ± 0.2 at 65°C ± 5 (150°F ± 9), 4 hr ± 0 . 2  a t l05°C ± 5
(225°F ± 9 ) , 4 hr ± 0.2 at 135°C ± 5 (275°F ± 9 ) . Tes t s s h a l l be
performed on specimens molded as  in  4 .5 .3  and in  accordance with  specif ied
tes t  methods .

3.2.4.1 S p e c i f i c  G r a v i t y Preproduct ion
value, ±2%

ASTM D792

3.2.4.2 T e n s i l e  S t r e n g t h ,
psi (MPa)

3.2.4.3 H e a t  D i s t o r t i o n
Temperature, °C (°F)

Not less than 90% of
preproduct ion value

TBR (1)

ASTM D651

4 . 5 . 3 . 1

3.2.4.4 Compress ive  St rength ,
psi (MPa)

TBR ASTM D695

(1) TBR - To be  repor ted  on  preproduct ion  tes t  repor t .

3.3 Qual i ty : The res in  sys tem, 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 ,  c l e a n ,  s m o o t h , and f ree  f rom foreign mater ia ls  and
from imperfect ions  det r imental  to  usage of  the  res in  sys tem.

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 : The vendor  of  the  res in  sys tem shal l  supply
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
required  by 4 .6 . Purchaser  reserves  the  r ight  to  sample  and to  perform any
confi rmatory tes t ing deemed necessary to  ensure  that  the  res in  sys tem
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 :
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4.2.1 Acceptance Tests: Tests  to  determine conformance to  requirements  for
v i s c o s i t y  ( 3 . 2 . 3 . 1 )  a n d  g e l  t i m e  ( 3 . 2 . 3 . 2 )  o f  t h e  u n c u r e d  r e s i n  s y s t e m  a n d
t e n s i l e  s t r e n g t h  o f  t h e  c u r e d  r e s i n  s y s t e m  ( 3 . 2 . 4 . 2 )  a r e  c l a s s i f i e d  a s
acceptance tes ts  and shal l  be  performed on each lo t .

4.2.2 Preproduct ion  Tes ts : Tests  to  determine conformance to  a l l  technical
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
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  r e s i n  t o  a
purchaser , when a  change in  mater ia l  or  process ing,  or  both ,  requires
r e a p p r o v a l  a s  i n  4 . 4 . 2 , and when purchaser deems confirmatory testing to
be required.

4.2.2.1 For  di rect  U.S.  Mil i tary  procurement , subs tant ia t ing  tes t  da ta  and,  when
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 , or  the  request  for  procurement .

4.3 Sampling: S h a l l  b e  a s  f o l l o w s :

4.3.1 For Acceptance Tests: Each lo t  of  res in  sys tem shal l  be  sampled a t  random
t o  p r o v i d e  s u f f i c i e n t  m a t e r i a l  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 . The number
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  o r , i f  n o t  s p e c i f i e d  t h e r e i n ,  n o t  l e s s  t h a n
t h r e e .

4.3.1.1 A lot  shal l  be  the  res in  sys tem produced in  a  cont inuous  product ion run
from the  same batches  of  raw mater ia ls  under  the  same f ixed condi t ions
and presented for  vendor ' s  inspect ion a t  one t ime. An inspect ion lo t
shall not exceed 100 lb (45 kg) of resin system and may be packaged in
s m a l l  q u a n t i t i e s  u n d e r  t h e  b a s i c  l o t  a p p r o v a l  p r o v i d e d  t h e  l o t
i d e n t i f i c a t i o n  i s  m a i n t a i n e d .

4.3.1.2 When a  s ta t i s t ica l  sampl ing plan and acceptance  qual i ty  level  (AQL) have
been agreed upon by purchaser and vendor, sampling shal l  be  in  accordance
w i t h  s u c h  p l a n  i n  l i e u  o f  s a m p l i n g  a s  i n  4 . 3 . 1  a n d  t h e  r e p o r t  o f  4 . 6 . 1
s h a l l  s t a t e  t h a t  s u c h  p l a n  w a s  u s e d .

4.3.2 F o r  P r e p r o d u c t i o n  T e s t s : As agreed upon by purchaser and vendor.

4.4 A p p r o v a l :

4.4.l Sample  res in  sys tem shal l  be  approved by purchaser  before  res in  sys tem for
p r o d u c t i o n  u s e  i s  s u p p l i e d , 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  r e s i n  s y s t e m  s h a l l  b e  e s s e n t i a l l y
equivalent  to  those  on the  approved sample .
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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 , manufactur ing procedures ,  processes ,  and
methods of  inspect ion on product ion res in  system which are  essent ia l ly  the
same as those used on the approved sample resin system. I f  nece s sa ry  t o
make any change in  ingredients , in  type of  equipment  for  process ing,  or  in
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  res in  sys tem. Production resin system made by the
r e v i s e d  p r o c e d u r e s  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 Tes t  Methods :

4.5.1 Specimen Preparation: Each container  of  uncured res in  system and of
l iquid  cur ing agent  shal l  be  a l lowed to  warm above the  dew point  before
opening the  sealed conta iner  for  sampl ing. Immediate ly  af ter  sampling,
t h e  c o n t a i n e r  s h a l l  b e  r e s e a l e d  a n d  r e t u r n e d  t o  p r o p e r  s t o r a g e .

4.5.2 Tests of Liquid Curing Agent and Uncured Product: Shal l  be  performed a t
room temperature  immediate ly  af ter  sampling.

4.5.2.1 V i s c o s i t y : Shall be determined at 25°C ± 1 (77°F ± 2) in accordance
with ASTM D2393 using a Brookfield RVF viscometer with a No. 4 spindle
a t  4  r e v o l u t i o n s  p e r  m i n u t e .

4.5.3 Tests of Cured Product: Shall be performed on molded specimens
0 .125  in . ± 0.010 (3 mm ± 0.25) thick or as required by the test method,
u s ing  t he  cu re  cyc l e  spec i f i ed  i n  4 .5 .3 .

4.5.3.1 Heat Distortion Temperature: Shal l  be  determined in  accordance with
ASTM D648 at  264 psi  (1.82 MPa) fiber stress at  a heating rate of 2°C
(4°F) per minute.

4.6 Reports:

4.6.1 The vendor  of  the  res in  sys tem shal l  furnish  wi th  each shipment  three
copies  of  a  repor t  showing the  resul ts  of  tes ts  to  determine conformance
t o  t h e  a c c e p t a n c e  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  r e s i n  s y s t e m
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 . This
repor t  shal l  include the  purchase  order  number , AMS 3699, vendor's product
i d e n t i f i c a t i o n ,  l o t  n u m b e r ,  a n d  q u a n t i t y .

4.6.1.l A material safety data sheet conforming to AMS 2825 or equivalent shall
b e  s u p p l i e d  t o  e a c h  p u r c h a s e r  p r i o r  t o ,  o r  c o n c u r r e n t  w i t h ,  t h e  r e p o r t
o f  p r e p r o d u c t i o n  t e s t  r e s u l t s  o r , i f  preproduct ion tes t ing be  waived by
p u r c h a s e r , c o n c u r r e n t  w i t h  t h e  f i r s t  s h i p m e n t  o f  r e s i n  s y s t e m  f o r
product ion use . Each request  for  modif ica t ion of  formulat ion shal l  be
accompanied by a  revised data  sheet  for  the  proposed formulat ion.
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