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 b
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d
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b
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p
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u
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p
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iè

re
s 

d
éc

en
n

ie
s 

o
n

t 
p

er
m

is
 d

’o
u

vr
ir

 d
e 

n
o

u
ve

au
x

h
o

ri
zo

n
s 

ve
rs

 d
es

 u
ti

li
sa

ti
o

n
s 

en
 z

o
n

es
 e

xt
rê

m
es

, 
av

ec

d
es

 c
o

n
d

it
io

n
s 

en
vi

ro
n

n
em

en
ta

le
s 

d
e 

p
lu

s 
en

 p
lu

s

sé
vè

re
s.

 L
a 

q
u

es
ti

o
n

 d
u

 c
h

o
ix

 d
es

 a
ci

er
s 

et
 d

e 
le

u
rs

 p
ro

-

p
ri

ét
és

 e
st

 p
ri

m
o

rd
ia

le
. 

Le
 m

ei
ll

eu
r 

co
m

p
ro

m
is

 e
n

tr
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d
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 d
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 d
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 c
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e 
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u
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 d
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o
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n
t 
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ei
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 d
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o
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en
n
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o
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n
t 

p
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d
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d
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s.

–
Le
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d
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en
t 
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te
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 c
o
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o
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n
 m

il
ie

u
 m

ar
in

.
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d
u

ct
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n
 d

o
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o

u
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tr
e 
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-
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et
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m
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u
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n
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e.
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d
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n
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n
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s 

p
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n

d
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n
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 m
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 d
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s 
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 c
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n
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u
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n
o-

m
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x 
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ra
ct
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q
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d

e 
l’

ac
ie

r,
 

d
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fé
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n
ts
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s 
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p
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ss
en

t.
 T

ou
t 

d
’a

bo
rd

, 
le

s 
m

at
ér
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u

x 
so

n
t

so
u

m
is

 à
 d
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 c

on
tr

ai
n

te
s 

st
at

iq
u

es
 e

t 
d

yn
am

iq
u

es
, a

ve
c

d
e 

ce
 f

ai
t 

u
n

 i
n

té
rê

t 
p

ou
r 

la
 l

im
it

at
io

n
 d

u
 p

oi
d

s 
d

e

l’a
ci

er
 m

ai
s 

d
es

 b
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oi
n

s 
d

’é
p

ai
ss

eu
rs

 p
lu

s 
fo

rt
es
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 c

au
se

d
es

 d
im

en
si

on
s 

d
es

 o
u

vr
ag

es
. 

En
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it
e,
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l 

es
t 

n
éc
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sa

ir
e

d
’a

vo
ir

 d
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iv

ea
u

x 
d

e 
ré

si
li

en
ce

 é
le

vé
s 

(r
és
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ta

n
ce
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 l

a

ru
p

tu
re

 f
ra

gi
le

) 
p

ou
r 

u
n

e 
sé

cu
ri

té
 d

e 
fo

n
ct

io
n

n
em

en
t

op
ti

m
al

e 
et

 d
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 c
oû

ts
 d

e 
p

ro
d

u
ct

io
n

 e
t 

d
e 

m
ai

n
te

n
an

ce

ré
d

u
it

s.
 D

es
 t

ôl
es

 p
lu

s 
lo

n
gu

es
 e

t 
p

lu
s 

la
rg

es
 s

on
t 

n
éc

es
-

sa
ir

es
 p

ou
r 

li
m

it
er

 le
s 

op
ér

at
io

n
s 

d
e 

m
is

e 
en

 œ
u

vr
e,

 e
n

p
ar

ti
cu

li
er

 d
e 

so
u

d
ag

e.
 E

t 
en

fi
n

, 
ce

la
 d

em
an

d
e 

d
es

ca
p

ac
it

és
 

d
e 

p
ro

d
u

ct
io

n
 

su
ffi

sa
n

te
s 

p
ou

r 
p

al
li

er
 

le
s

d
éf

ai
ll

an
ce

s 
év

en
tu

el
le

s 
d

es
 c

om
p

os
an

ts
.

Po
u

r 
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u
s 

le
s 
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rs
, 
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 e

st
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m
p

o
rt

an
t 

d
e 

p
re

n
d

re
 e

n

co
m

p
te

 l
es

 p
ar

am
èt

re
s 

su
iv

an
ts

 :
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La
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m
e 

d
e 

te
m

p
ér

at
u

re
s 

d
’u

ti
li

sa
ti

o
n

 e
st

 g
én

ér
a-

le
m

en
t 

d
e 

15
 °

C
 ±
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5 

°C
 (

fo
n

ct
io

n
n

em
en

t 
en

tr
e 

  1
0

°C

et
 +

 4
0 

°C
) 

: p
o

u
r 

le
s 
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ie

rs
 f
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