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UNDERSTANDING
THE BOEING
MATERIAL
SPECIFICATION:
THE BACKBONE OF
AEROSPACE
QUALITY

I n  t h e  w o r l d  o f
a e r o s p a c e
m a n u f a c t u r i n g ,
precision and reliability
a r e  n o t  j u s t
g o a l s — t h e y  a r e
absolute  necessities.
Every  component  that
flies  must  meet
rigorous  standards  to
e n s u r e  s a f e t y ,
performance,  and

durability. At the heart
o f  t h i s  q u a l i t y
ecosystem  lies  the
Boeing  Mater ia l
Specification  (BMS).
For decades,  BMS has
s e r v e d  a s  a
comprehensive  set  of
technical  requirements
t h a t  g o v e r n  t h e
selection,  processing,
a n d  t e s t i n g  o f
mater ia l s  used  in
B o e i n g  a i r c r a f t .
W h e t h e r  i t  i s  t h e
aluminum  alloy  in  a
w i n g  s p a r ,  t h e
c o m p o s i t e  i n  a
fuselage panel,  or  the
sealant in a fuel tank,
B o e i n g  M a t e r i a l
Specifications  dictate
the  exact  chemical,
m e c h a n i c a l ,  a n d
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physical  properties
that  materials  must
possess.  This  article
explores the meaning,
significance,
development,  and
future  of  BMS,  offering
a  complete  guide  for
profess ionals  and
enthusiasts  al ike.

WHAT EXACTLY IS
A BOEING
MATERIAL
SPECIFICATION?

A  Boeing  Mater ia l
Specification  is  a
controlled  document
that  defines  the
minimum requirements
for  a  mater ia l  or  a
group  of  materials
intended  for  use  in
Boeing products.  Each
BMS number (e.g., BMS
5 - x x ,  B M S  8 - x x )
c o r r e s p o n d s  t o  a
specific  material  type,
such  as  a luminum
alloys, titanium sheets,
sealants,  adhesives,
p r e p r e g s ,  o r

honeycomb cores. The
specification  details
t h e  c h e m i c a l
c o m p o s i t i o n ,
mechanical  properties,
processing  methods,
qual i ty  assurance
tests,  and  acceptance
c r i t e r i a  t h a t  t h e
material must meet to
b e  a p p r o v e d  f o r
production.
The scope of BMS goes
beyond raw materials.
I t  a l s o  c o v e r s
intermediate  products
like  paints,  primers,
insulating  films,  and
even cleaning solvents
u s e d  d u r i n g
manufacturing  and
ma in tenance .  By
standardizing  these
requirements,  Boeing
ensures  that  every
part, regardless of the
supplier,  performs
consistently  under  the
extreme  conditions  of
flight—from  subzero
temperatures  at  high
altitude  to  the  heat
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and  vibration  of  jet
engines.

THE ROLE OF BMS
IN AEROSPACE
MANUFACTURING
AND SAFETY

The aerospace industry
is  governed  by  strict
regu la t i ons  f r om
bodies like the Federal
Aviation Administration
( F A A )  a n d  t h e
E u r o p e a n  U n i o n
Aviation Safety Agency
( E A S A ) .  B o e i n g
Material  Specifications
a r e  i n t e g r a l  t o
achieving  regulatory
compl iance.  They
provide  a  traceable
foundation for material
qualification,  allowing
engineers to verify that
every  component
meets  the  des ign
assumptions  used  in
structural  analysis.
Without BMS, it  would
be nearly impossible to
ensure that a wing or
fuselage can withstand

t h e  l o a d s  i t  w i l l
e n c o u n t e r  o v e r
decades of service.
Moreover, BMS directly
i m p a c t s  s a f e t y .
Material  failure  is  one
of  the  most  critical
risks  in  aviation.  By
defining  exacting
standards  for  fatigue
resistance,  corrosion
r e s i s t a n c e ,  a n d
fracture  toughness,
B o e i n g  M a t e r i a l
Specifications  help
prevent  catastrophic
fai lures.  They  also
ensure  compatibility
between  different
materials,  such  as
preventing  galvanic
c o r r o s i o n  w h e n
aluminum  and  carbon
fiber  composites  are
used  together.

How BMS
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Differs
from
General
Industry
Standard

s
While  Boeing  Material
Specifications  often
reference or align with
gene ra l  i ndus t r y
standards  such  as
ASTM  International,
S A E  A e r o s p a c e
Material  Specifications
(AMS), or ISO, they are
far  more  specific.  An
ASTM  standard  might
define  a  range  of
acceptable  chemical
compositions  for  an
aluminum  alloy,  while
a  BMS  wi l l  fur ther
refine  that
composition,  specify

tighter tolerances, and
include  addit ional
Boeing-specific
qualification  tests.  For
example,  a BMS for  a
titanium  alloy  may
require  a  unique  heat
treatment  cycle  or  a
specialized  ultrasonic
inspection  that  is  not
m a n d a t e d  b y  t h e
gene ra l  i ndus t r y
s t a n d a r d .  T h i s
customization  ensures
that materials perform
optimally in the unique
operating  environment
of a Boeing aircraft.

KEY CATEGORIES
WITHIN BOEING
MATERIAL
SPECIFICATIONS

B o e i n g  M a t e r i a l
Specifications  cover  a
vast array of materials.
Understanding  these
ca tego r i e s  he lps
suppliers,  engineers,
and  ma in tenance
teams  navigate  the
requirements.  The
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m o s t  c o m m o n
categories  include:

Metals and
Alloys:
Aluminum,
titanium, steel,
and magnesium
alloys used for
structural
components,
fasteners, and
engine parts.
Composites
and Fibers:
Carbon fiber
prepregs,
fiberglass,
aramid (Kevlar)
fabrics, and
honeycomb
cores for
lightweight
structures.
Adhesives and
Sealants: Film
adhesives, paste
adhesives, and
sealants for
bonding and fuel-
tight joints.
Coatings and
Paints: Primers,

topcoats,
thermal barrier
coatings, and
anti-corrosion
systems.
Plastics and
Elastomers:
Polycarbonates,
acrylics,
fluoropolymers,
and rubbers used
in interiors,
wiring, and seals.
Process
Materials: Mold
release agents,
cleaning
solvents, and
protective tapes
used during
manufacturing.

Metals
and
Alloys in
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BMS
Aluminum  alloys  are
perhaps  the  most
prevalent  materials  in
aircraft  structures.
B o e i n g  M a t e r i a l
Specifications  like  BMS
7-xxx  define  the
properties  of  wrought
aluminum  alloys  such
as  2024,  7075,  and
7 0 5 0 .  T h e s e
specifications  control
everything  from  the
ingot  composition  to
the  final  heat
treatment  and  stress
relief.  Titanium alloys,
governed by BMS 7-xxx
as  well,  offer  high
strength and corrosion
resistance  for  critical
fittings  and  landing
gear .  Stee l  a l loys
appear in landing gear
a s s e m b l i e s  a n d
fasteners,  requiring
stringent  control  of
hardness ,  tens i le
strength, and hydrogen

e m b r i t t l e m e n t
res i s t ance .  Each
specification  includes
detailed  test  methods
and acceptance criteria
that  must  be  verified
b y  a c c r e d i t e d
laboratories.

Advanced
Composit
es and
Polymers
Modern Boeing aircraft,
s u c h  a s  t h e  7 8 7
D r e a m l i n e r ,  r e l y
heavily on carbon fiber
reinforced  polymers
( C F R P ) .  T h e
corresponding  Boeing
Material  Specifications
(e.g.,  BMS  8-xxx  for
prepreg  materials)
define  the  resin
chemistry,  fiber  areal
weight,  curing  cycle,
a n d  l a m i n a t e
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propert ies .  These
specifications  ensure
that  the  composite
components  meet  the
design  allowables  for
strength  and  stiffness.
Addi t ional ly ,  BMS
covers  honeycomb
cores (BMS 4-xxx) used
in sandwich panels and
fire-resistant  interior
materials  (BMS  7-xxx
for thermoplastics).  As
carbon  fiber  recycling
and  bio-based  resins
gain attention,  BMS is
evolving to incorporate
n e w  s u s t a i n a b l e
m a t e r i a l  o p t i o n s
without  compromising
safety.

THE PROCESS OF
DEVELOPING AND
UPDATING A
BOEING MATERIAL
SPECIFICATION

Creat ing  a  Boeing
Material  Specification
is a multi-step process
involving  research,
t e s t i n g ,  a n d

collaboration. It begins
when Boeing engineers
identify  a  need  for  a
new material—perhaps
to  improve  weight
savings,  reduce  cost,
o r  enab le  a  nove l
d e s i g n .  M a t e r i a l
scientists  then  work
with potential suppliers
to  develop  candidate
materials. The supplier
p r o v i d e s  d a t a  o n
chemical  composition,
mechanical  properties,
a n d  p r o c e s s i n g
characteristics.
N e x t  c o m e s  t h e
qualification  phase.
The candidate material
undergoes  a  series  of
tests  defined  by
Boe ing ’s  in terna l
standards  and  the
proposed  BMS.  Tests
may  include  tensile
strength,  fatigue  life,
fracture  toughness,
e n v i r o n m e n t a l
e x p o s u r e  ( h e a t ,
humidity,  salt  spray),
and flammability. If the
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material passes, a draft
specification  is  written.
The  draft  is  reviewed
b y  m u l t i p l e
e n g i n e e r i n g
disciplines—structures,
propulsion,  interiors,
a n d  q u a l i t y
assurance—as  well  as
by  the  supplier.  After
refinement  and
a p p r o v a l ,  t h e
specification  is
p u b l i s h e d  a s  a
controlled  document
with  a  unique  BMS
number  and  revision
level.
B o e i n g  M a t e r i a l
Specifications  are
living documents. They
a r e  u p d a t e d
periodically  to  reflect
c h a n g e s  i n
m a n u f a c t u r i n g
processes, new testing
capabilities, or lessons
learned from in-service
e x p e r i e n c e .  F o r
instance, if a particular
a l loy  batch  shows
unexpected  corrosion

in  field  data,  the
specification  may  be
revised  to  include  a
m o r e  s t r i n g e n t
corrosion  test  or  a
modified  heat
t reatment .  These
updates  are  managed
through  Boe ing ’s
engineering  change
s y s t e m  a n d
communicated  to  all
authorized  suppliers.

THE IMPORTANCE
OF BMS FOR
SUPPLIERS AND
MANUFACTURERS

For any company that
supplies raw materials
or  parts  to  Boeing,
adherence  to  the
r e l e v a n t  B o e i n g
Material  Specifications
is  non-negotiable.
Suppl iers  must  be
approved  by  Boeing’s
quality  system,  often
requiring  certifications
like AS9100 (aerospace
quality  management)
and  specific  laboratory
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accreditations.  They
m u s t  m a i n t a i n
meticulous  records  of
material  traceability,
i n c l u d i n g  h e a t
numbers, lot numbers,
and  test  results.  A
supplier  that  fails  to
m e e t  a  B M S
requirement  may  face
rejection  of  the  entire
sh ipment  o r  even
removal from Boeing’s
approved supplier list.
B o e i n g  M a t e r i a l
Specifications  also
serve as a competitive
differentiator. Suppliers
who  can  consistently
produce materials that
m e e t  B M S
requirements  gain  a
strategic  advantage.
They  become  trusted
partners  in  Boeing’s
supply  chain,  often
participating  in  early-
stage  development  of
new  models.  On  the
o t h e r  h a n d ,
manufacturers  o f
aftermarket  parts  or

maintenance  repair
organizations also rely
on BMS to ensure that
replacement  materials
match  the  original
design  intent.

CHALLENGES IN
ADHERING TO
BOEING MATERIAL
SPECIFICATIONS

While  BMS  provides
clarity, it also presents
challenges.  One major
issue  is  cost.  Testing
materials  to  Boeing’s
exacting  standards  is
expensive  and  time-
consuming.  Smaller
suppliers may struggle
to afford the necessary
e q u i p m e n t  a n d
certification.
Add i t i ona l l y ,  the
specifications  can  be
difficult  to  navigate  for
newcomers,  as  they
often  reference  other
internal  documents
and  requ i re  deep
t e c h n i c a l
understanding.
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Another  challenge  is
supply  chain volatility.
If  a  specific  material
under a BMS becomes
unavailable due to raw
material  shortages  or
p r o d u c t i o n
discontinuation, Boeing
m u s t  i d e n t i f y  a
substitute or qualify an
a l t e r n a t i v e
specification.  This
process  can  cause
delays  and  increase
costs.  Moreover,  as
international  trade
regulations  evolve,
some  materials  may
become  restricted,
forcing  research  into
new  formulations  that
s t i l l  m e e t  B M S
requirements.
Finally,  the  push  for
sustainability  adds
complexity.  Boeing  is
invest igat ing  bio-
derived  and  recycled
materials,  but  these
must  first  meet  the
rigorous  BMS  criteria.
The  balance  between

environmental  goals
and  aerospace  safety
r e q u i r e s  c a r e f u l
r e s e a r c h  a n d
validation.

FUTURE TRENDS:
BMS AND
SUSTAINABLE
AVIATION
MATERIALS

The aerospace industry
i s  u n d e r g o i n g  a
transformation towards
net-zero  emissions  by
2050.  Boeing  Material
Specifications  will  play
a  pivotal  role  in  this
j o u r n e y .  N e w
lightweight  materials,
such  as  advanced
a l u m i n u m - l i t h i u m
a l l o y s  a n d  n e x t -
generation composites,
are being developed to
improve fuel efficiency.
At  the  same  t ime,
Boeing  is  exploring
thermoplastics  that
can  be  recycled,  bio-
based  epoxy  resins,
and  natural  fibers  for
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non-structural interiors.
E a c h  o f  t h e s e
innovations  must  be
codified  into  BMS.  For
e x a m p l e ,  a
specification  for  a
r e c y c l a b l e
t h e r m o p l a s t i c
composite would need
to  define  not  only  its
mechanical  properties
b u t  a l s o  i t s
r e p r o c e s s i n g
characteristics  and
e n v i r o n m e n t a l
stability. Boeing is also
w o r k i n g  w i t h
organizations  like  the
National  Institute  for
S t a n d a r d s  a n d
Technology to develop
standardized  test
methods  for  novel
materials.  As  aircraft
become more electric,
B M S  w i l l  n e e d  t o
e x p a n d  t o  c o v e r
electrical  insulation
materials,  battery
enclosure  materials,
a n d  t h e r m a l
management systems.

The evolution of Boeing
Material  Specifications
reflects  the  changing
landscape  of  aviation
technology.  While  the
core  mission  remains
the  same—ensuring
s a f e t y  a n d
r e l i a b i l i t y — t h e
methods and materials
a r e  c o n s t a n t l y
advancing. For anyone
involved  in  aerospace
e n g i n e e r i n g ,
p r o c u r e m e n t ,  o r
m a i n t e n a n c e ,
understanding  BMS  is
not  opt iona l ;  i t  i s
essential.

CONCLUSION

B o e i n g  M a t e r i a l
Specifications  are  far
more  than  technical
documents—they  are
the  foundation  upon
which  every  Boeing
aircraft  is  built.  From
the  aluminum  skin  to
t h e  c o m p o s i t e
fuselage, from sealants
t o  p a i n t s ,  e v e r y
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material must pass the
rigorous  criteria  set
for th  in  BMS.  Th is
s y s t e m  e n s u r e s
consistency,  reliability,
and  safety  across
t h o u s a n d s  o f
components  supplied
b y  h u n d r e d s  o f
companies  worldwide.
As the industry moves
towards  sustainability

and new technologies,
B o e i n g  M a t e r i a l
Specifications  will
continue  to  evolve,
setting  the  standard
f o r  q u a l i t y  i n
a e r o s p a c e .  F o r
engineers,  suppliers,
a n d  a v i a t i o n
p r o f e s s i o n a l s ,
mastering  BMS is  key
to  contributing  to  the
future of flight.


