


| "#$ % !

#&!'

%

7 #

##

) +
+
)*
)
HH#
0
2
#
*##(
6
$

)

H#HH#

$3



#1

H#H#

/

#HH#

+

1&

=+

##

+

#

/89) 11

+
# J<==)8:1
+




NN
~
+

Mors (téle Bmm)

Corps (carré de 10)

[ * R R e
bl ey /Br'unche (rond de 10)
'”Q‘\:’\l s Y
NCor‘dons de soudure a |'arc
?
* #
& 3 3 +* &
# )
#' #
( %
(
@: 8:= >= >== A== & (
) === 3
3 3 ) (
# . == #6)
3 # 3 % + + B
5 ( +
# / 1 + 7+
# # D 6
#
## o+ ) # 8)A
+ 4 # ) B .# + #
E ( #
!
& (
& ( + B %
& + H# +



* 4
+
| # 1 F
6 #
/
31
)
#
#
7 #
# (
+ 3 #
GH /; | #
*
>=) A9GH
#
+
# B+
H# )
$ % &
/ %
)+
# #
H# )
)
#
+
J . H#
# 44 # H#H *
J %
J #

%

%



# *HO#
+ # +
+ + 0 M
| 6 +
D + 0
+ 1
& +
#
& 3 3
( + +
#
+ ? #
8: =
H# + 0
7+ ##
(
& +
)>=
& + +
8=):= "
& # #
# &
% + #
H' #
& + /
# # '
*&+ 4+
! M
+
(
2
/81 - +
(/ %
[:1 % , #

9= 2
# #
7 HH#

# )

3& J 4 3 HH#
( =
% (
+ #

)
1 == @9=N
?

0

+ % '
1 O( P(

+ (O( P(

1



#

3#+ 3

%
Q%

) #

J)

/81
5 Q

%

Trop froid

Zone réductrice

Zone neutre

Zone oxydante
1 %
*
#
6
/
#



Zone réductrice

Ain Zohe neutre

Zone oxydante
, *9
+ # # # %
3 3 # # #
# & +
@==N ) @9=N / # ' 1
* # 6 , )8::8
* #) +# '
5 C
# # &
# & #
* 0 # "H# O# % #
&
* +# !
' # # [




& + . / 1
# #1 1 3 3
6 ) '+
- I
1 6 ) |+
## 6 # + =9
#
#)
& ' .
# # T - $
& # 6 # #
#
&T 6 # T ,
& # # (
# #
& %' # #
& # % #
(
& ## #
Connedion soufflerie Trou d'air
Bouchon amovible
[SONUIE /
telw D wl Yo IF
-« Bombonne
7 +
7
P& %' # @ 8=
P& % # ) ( % +
% #
P& % # ) 8= 1 ( %
& # #+
P& %' #
7
P& %
P & %' F #
1 ( # 1
8 . # # # .
% # 1 # #
?
#

Ciment Bombonne

réfractaire

Soudure

Tuyére

%

%

%I



%l

>1 >

8=1 .

%l

%I

#3

T+
+

/1

/81

%



/' $ #,
% %
)y % # % 7
1 %I
$ " # # B) #
C # #  )# I #  #1
! # ¥ #
# ( # 6 /
1 # # ##
#
# % $ # #
+
1& ' ‘0
# T
&T + T / ==)9== 1
( # +
(

. ) /181 # T
/1

) L2 % # '+ +
| # 6 1
( # # &

# & #
0 T ' #



T H#
' % )T # 2# T#
T 7 + %
"OTH # Q + [:= 1
7 #
C
H#
& ") # # # T
. # E
(# # ) # 00T T 9
6 / "1
# ) 6 6
J %
- T
$ # # #HH# %
%
& E ;
2 ) HH#
t--1
Entrée
d'air‘\ |
N
b =
X
: |
JDlnT\\\
Ty
Collier
0
( 6 )
P$ ( +
: T# * T $
+ (" # T 7
T# C " #
*
P$ # / ) 1
| # ## 1 + (#

#T

%

Armature métallique

Bouteille plastique

Motor (bobinages)

B

—.

Tuyére de sortie

Rotor

Caorps du ventilateur

%



14 12 )

& J ' HH# & % +

U7IVW8IN & J J 7+ #J 1

16 <<=N # ) - 3
& J #
71U U7>V8IW>N & J J L /#J 1
# ) 1 - 3 J #3 &

# +
7>UU89I@N & J J5 [ #J 1
3 #3



(
PJ & # /U= =9S1

P 7 $ # /  ==9S =19S1

P7 =19S S #H#

H# =9 8AS

7 ## ## "

S# #
# ## ) 4 48==:<:

XYYRR
X J " /8 1
YY 4 #
RR 4 #

) 8 8A:= X <=
% ' # H+



# ## ) 4) 48==<8
% # & '
# /1 ¥ O# >
% ' 6 # # #
5# -% / +% + 1
# ## ) 4) 48==<8
% ' # + &
# # ##
$ # ## #
# ##
7 =:S - # ## #
$ #
$ # 33 3X3
#
X A9 #)=A9S
$ # H# #
# )9S
$ #
#
& #H# | # 1 # # % o+
# # #
5 #
# " H# - H#H#
# #
. W= 2@ #) =W=S :'S
+ F> 1 "+ [/P=I=S1 2 /P=8=S1
$ # ## # )9S
$ #
$ # 3R3
#
& ## | # 1 # # %  +
# # #
5 / 1
## S
- ## #
#
R8==529 8 #)8S 9S
% ' 2 /P=8=S1
, B+

2 H#
& +



#1

+ H# —

-%
-%

HH#

%

"

)

#)

1_
N~ ™~
&H
1+
1+
©,
N~ IYe) +*
@ 1
4
o
Y;
©
.
Qo ~
G + I+ &
3
P! 7# 3+
™ * + 1l +
_ I +
H* A o)
o
o a 1
> H* I
- + ©
L
+ + 1
o
1i
*% o
teo o 0 0
@ 3 T g H*
Nl HH x o t

# +%

#1



%

%

%

(#

()

$% &

HEl

-

/0

- H##

##

$5
6#

##

*4

X<9 W=2@

X <9 99-<

X >@
X <9 W=2@

%
HHH
#

N
) @9=N )

|
98S
@9=) 88
A9=) <==N
@
9@ GH

D
>9) =
89)=19S
:>):<S

)

+

#

5

Revenu ! Tempering : XC48

{DHH) ssaupiey ; ;aing

100 150 200 250 300
Temp (°C)

a0



| 356

+
:9):W:S
- =8)=>S
' =9)=@S
# @9=) 88==N
# <==)<:=N
# <@=)@9=N) +
5 # ' A:) A9GH
2
Revenu ! Tempering : XC75
g
L
h
B
¢
=
:a.
B
2
1] S0 100 150 200 250 300
Temp (°C}
718"94
+
=@9)=W9S
- :8):>S
' 8W):8S
+ =:)=9S
2 ==9)=289S
# @9=) 8=9=N
# A@=) <:=N
# @==)@:=N) + )@=N
5 # ' Al) A9GH
2
7 o) $
) )y I # D 1
Revenu / Tempering : 30MCV3
g_
;
B
g
=
o
B
2
o S0 100 150 200 250 300 350 400
Temp (*C})
J & +

H*



11 1 ’
& ) +H# ' &
# J &
# J -
# # J
+ *
+ * #
J1
2 #
7T # +# !
# ##
+ 1
#
& J ( #
! +
Vitesse de migration du Carbone
3.5
£
£
=
o,
800 850 900 950 1000 1050 1100 1150 1200
Temp Q)
# J
# &
# S5#
| +
) 5t
+# ! + ) * 0
# $ + #
5 )
P4 + * %
P4 +
P4 4+
P/ 1 + +
#
7 /[ J1 +
# #
#



& #

P&
P& 7 # '
# #
2 # J 7
) 899S # ) 8===
=@ F+
Solubilité du Carbone dans le Fer
23
21
19
17
51,5
13
11
09
o7
05
o0 300 900 1000 1100 1200
Temp (°C)
&
# ## '
1 ) ,
##
& ## # &
n )+
7 % ' 8A # # 8
) 8=>=N A== ) @:=N
&1+ &)
& + J 33 #+
* ' 6 #H#
+ # J
3
P # # & +
/1 # #
' 3 3. #
#
P # & # ##
#
P& # +0% ## D )
# 7) # 0 ) # # # 0) # 7 (
# 33 + 33
/| 78 781 &# # #
#

%



353

1.7

15

):S

)=<<S 7
) =<<S
8 AS

0.g

#
=19S
#

<<S
#

T35 05
\

#
=9S 7

+%
\
SU=<<

\

P=<<S1

T — — s — J——
S M@
PN [+ o |
" : L Rl D
" ] ,w B ' i
" _..... " o m " _“_-.H_
1 P 1 L 1 m
..... L TR mmiE N
| LN T 0
" : \i j -
1 1 .mu,... | ! e
" : P e B
1 1 1 L 1 = I AT
1 1 1 1 = 1
| | 2 W RN
| | B A
.....
i : ! :
e " j "
" n” 1 1 | |
N T . J : _
1 ﬂ 1 1 1 1 (1
v e " j LD
v e " j =
" " " ! L
" " " ! |
..... il ST TR SR RS bl
| | 4 B
" " " o mJ
" : : — "
1|:_ 1 1 ﬁlﬁ 1 W.
o : : B |
v : : w O
£ ! " ﬁ. < 4|/
2! ! o o TR
L = = o = =
[ ] [} [ [}
— (] on oo -

_( H+
P&
- %4
%
G%
G%
=<<P



P&

) <=N &
P. +%
7

# oo #
J #

# 7 )
J #
P. +%
7 ) <=N/
7 # #

#
7 #
# 7 #
# 7/
R
R /I( 7 01
0 )
)
NN
88I=N
& ]

6

&

5

& ) #
# 36

\

w8

i

) <=N/

=<<S

—

W=S1 & #



+% \ )8S

=<<S 1 6
8S
) #+ #
. # M
& 6 #
#
$
" * % # #
H##  C 4 41 4 (A
|- % . 1100
! # )
| "
[ 2t
2 & 3
| 124
| 4
# "#
| #
5 |2
& 22 6
4
I n
||| |& )
2 #
[ |
I 2&
1 2
+&"
& # J & C ##
' # ##
2 # 3 3 &
/ # 1 #)
! #" #
#H# # #
+ #

%



%

-
# )
I+
T
** O
4 _
n S
I **
0 o — ~
) _ S ~ _
+ 1
&## _ - N
-
L ) oo o
N~ fo]
=z 1 1+ v i H N
g V. L
Vv + P,W
\.QW. | H* o i +*
i - © * Te
__N + 1
I — * + *
.__. — + —~ —
i mm.lu = i * H
Il < -
— #n/\\u# 1 © #\}
) * o A A" : hd T~
o B Tel o o3 T < [a I B a T a R o\ o Tel ' O o o o



& # 7 #

6 :885)88>@N &
# J
J ) %

&7 # #

# # =<<S)<<N

! 0 # Q # #

0 # - # 9@ )A=GH

A9) AA GH



I# +:%

#&!'
4 #
4
& J
- #
" #) / 1
" #) + |/ 1
- ##t # | # # 1 ! e
+ 3 3
& # =9 S
C) =9S %
7 ) S '
( 6 ) ## + ## (
# & # # 3 3
3
3
/ ( # 7
$
X <= # =<=S
#
& + XA9 X<9 #
7 + #H# #) # ) #
3 3 ! # # #
3 % # +
& # # #
S5# & YOHO#
J # # ) +
# <9=)W9=N &
# #
7 -
) - # #
+ #
H + ) + )

% & # #






&#



#1 (
## CH#
0 #
#
#
#
7 C # )
+ #
# 18:
(# )
+ +
¥ O# 6 H
#
. D )
5 # #
5
7 #
( /8= 1
81 # (

8

)



# +

%



S#H_ +

) >ON (

~



#

) #



#i



&#

* N 00
N—r

H—

%

> (



7
2 #
$
+ ) #
/ 1
+ ) #
4
#
# n
#
8 (
+ ) #
5I
1%
#
==)>=N1J
|
+ #
1&
& +
#
+
6
& 3 +
E#
& +
#
& #
& +
+
(,
& +
#H+
&

%

#+ #)

#

#H+

HH#



#HH#

44 -
T# -

12 -

+#

%

*

6
%

## %
%

$0

&/

H+

#H#



+ #
6 #
# #
# #
& 6
#
#
# #
& #
#
#
#
#
( #' ##
0
&
&

/

34 *3

19 5>1

X @=

#)



( %
&

7
0)J

#

#

7

&)



< *4

+ R

H#H+
P46

P4+

PO
PO

+$

P&H
P& 4
P&
<H

Ro Ro [~
3+

$ UV TOVR RO+

) #t

F+

F+
+
O +

+#

/



/81 +
& + ) ## 3 3
# # # #
& # /H +1 # ) + $ +
## # 7 # 6
# o+ +
## #
P. +% \ V7I109=N
P. +% \ V7809=N
[:1.
& # & +#
## # 8 ' bo- # #
## # + "/ S
> H# 1 #
/ILH
# " 5 "
#)
/ ' + 1 '
& % ) #
#
# # $ ")
5 #
* + # ( % #
% + # % ) %
+ # + # 6 #7?
6
( + ) #
# # ) 5 ) +
+ Y+
: #
PJ E# $
#+
P2 # )
& # #+ # &
#+ % # + # )
H % '
#+ 6 / 1
P - &
P &

%



o~
:H:QO
++

T
Ro

% +

2 ) +#

/81 +

) ##
14 +1
" #

) +

H#

7 #



%

==N

%
>9=9

%

%

%

<t o

H

1#



$
& # # # #
& # # # #
" # #H#
7 #
" #)
% +
2 ) +# % +
# +
/81 +
& + ) #HH#
& # / +1
[:1.
& #
&
+ ! +9% \
) # #
1 "H#
# 1
#
D # #
/11 H
& " #)
# 0 -
J F F #
&
#/ ## 1

&)

#3



—~~
+

p—

3

# / ) #
5 ) +
+
( + /
+ +
4 .
& ) #
) # o (
+ *
& # H#
+
) + #
# % #
5' ) #
( # #
J
)
2 # #
#4 $ (
4 #
& #
#
& # )
] :
$ #
H# # #
& # # # H#
4,
4
P & 6
# / V
# 15 '
# ## # )
#
P 6 #
+
P 7
" #



HHH



#1



7
(

7 18
+
& |/
&

E

% #



D+

6

)+ H#H#H

#HH#

+ +#



6 6
& # " 1)> 5
& # " # #
- # #
7 # / #1
5
# )
-H+
& #+ )
#+
(
% 4 # +
+ #
* + D
+ 6 #+
#+ )1



##

%

%



%

HH

% %

17



& O1



; + #
# # #'
# +
& % +' # )
6 # +
+ #)@==N 6 8==N (
: )
%
$ #
7 ' # '
& ) + #'
# ## 8@=N ) :>=N
## &
P$ #' #1/ GH1
P$ #
+ # #
% +

2 ) +# % +



/81 +
& + ) it & #
& # /H +1 # ) + +
# + # 3 + HH# #
7 # 6 # o+
+
## # :==N ) :9=N
[:1.
& #
+
/I1H
& ) #
%
& /1 # #
# & H#
+ ) #
# + & + HO#)
+ 1
7 # # #
) 7 # # #
H# + # + # + H#
# (
' # +
B
# E / 1)
4
P 6 #+
# #



&/



&# < -

#H+ 9 (
2 ) ) +
? / 8:= >= >== == ===
## #
) &
# #"
) C )
&
& 7 #
( # C
&
& #
H#
#
$ + 8=1= ' 89 =
| := ) ) / = # P
)
2 )
2 B
) # # #+
7 === # I=:W<
# o< 7> & # )
# # B )

( #

8

1



%

3. #

3



1#

) >ON



40 4
$ ' # # #1 " +
+# # #
# #
- + #
+
H#
2 ) # '
#+ # 9(
& # /"
6 ) ) 2

% #



%

H*
3+
o L I
R & )
I nd
. - +H + (@)}
- o 3 o
i
+ ) +
“ -
- H®
© H +
- # l# —
T 3
A S :
N
H*
$$#$65 . . 0N + &



7%
>9

+



2)



<

% #

& 9

* #6)

))

#

89 891



/81 5#
/1.
/11
>1.

/91
/AL .



$ # # D + &
2 )
e
& # # 6
% #
? # 6 # #
M
+
6 /81
# #
L # # M
2 # #
- “+ + 3 3 +
H + /
/ 1
J # /
1
0 7 / + 1
0 - /) +
( .
7 H
C B / B #1
0 # 2
2 #/ 1
/ ) 1 H# #
+) / 9::)@::[1
( 5 2 6 # '
Q+ + M
5 ) # #
#
2 HH#
3 3Q
##+ ( %
# / # # 1



3#

%

#

%

%

%



1,**78%

1!

"0

N~
o
Tl
Il
Il
[l
[l
[l
Il
Il
[l
[l
[l
Il
Il
[l
[l
[l
Il
[l
[l
[l
[l
:
&
[l
[l
[l
Il
[l
[l
[l
[l
Il
[l
[l
[l
[l
Il
“_
~~
[l
) [l
Il
[l
™~ I
X
©
+ [l +
10 I *
™ +
—~
X + —
x o
+ ) * o+ + —~ + AN N .W.
) — — ~ * + + A
Il\(ll\ll\ll\((($0/0 AN . < — — 00 O - .. N (00] — N
—
' X
_ I\ N + M
o N < - o

24



%

44 *

8<

0

I# +:%

4+ A

NtTaT94a



*+

T
.ApDno&ﬁp$

+

4 <+ +

* +

O N

84 *

&&&
&C2

4 *

4 *



*
*

+
—A 00— W J Il

+-+

<4

<

.o W o3

m + +

C>*

%



