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W eldingW ire M atched 2219 A luminum A lloy
in Neav Generation Launch V ehicle

Jiao Haojun Hu M ingchen Zhou L iangang Chang Zhilong Zhang Zhiyong
(A erogpace Research Institue of M aterials & Processing Technology, Beijing 10076)

Absract Theweldingwire used inwelding lanch tank of nomal temperatures and low temperatures are manu-
factured considering 2219 aluminum alloy which will be used in nev generation launch vehicle The integrated reqults
show that the new weldingwire haswell manufactured properties and components are stability The weldability of 2219
aluminum alloyswhich have lov crack sensitivity, low air hole snsitivity, are fairly good, and the properties of welded
jointswhich have nomal microstructures and good properties of renaved welding can satify enployed request The
integrated properties of welded joints are more excellent than welded joints of 2A14/BJ - 380
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Tah 1 Design of alloy ries
2301 Al-Cu-Mn Ti+Zr+S
2302 Al-Cu-Mn Ti+B
2303 Al-Cu-Mn Ti+Zr+V +Ce
2304 Al-Cu-Mn Ti+Zr+Y+X
2305 Al-Cu-Mn Ti+B +Y
2306 Al-Cu-Mn Ti+B +Sc
1 , 2301 Al- (95
10.5)Cu- (0 15 Q 25)Mn, Ti+Zr
+ &, )
2302 2306 Al- (60 68)Cu-
(0.2 Q4)Mn 2302 Ti +B,
2303
Ti+Zr+V +Ce, 2319
Ce, 2304
Ti+Zr+Y + <, Y &
, 2305

Ti+B +Y, 2302 Y,
2306 Ti +B + &,
2302 <,
22
2219
2
2301 2302 2303 2305 2306
720 2319 2304
K, <10% K, =0 2302
2305 2306 ,
Ti+B +S>Ti+B +Y >Ti +B, S
Y, Y Ti+B
2302 F2319 , Ti+B
Ti+Zr+V F2319 720 , Ti
+Zr+V Ti+Zr+V +B,
Ti+B  Zr
F2319 2303 , Ti+Zr+V +Ce
Ti+Zr+V, Ce
2304 K, =23 3%, ,
Ti+B +Y +< Al-Cu-Mn
2

Tah 2 Crack snsitivity of welding wire

Ky /% Ky 1%
2301 14 0
2302 37 0
2303 15 0
2304 233 0
2305 23 0
2306 a5 0
720 57 0
2319( ) 38 0
F2319 53 0
2219 K, = 0,
3 26mm
, , 2219/2305 2219/
2306 ,2219/2306
2219/2305 ,
, <3%, , 2219/2306
2219/2305
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Tah 3 M echanical properties of welded jonts

- 196
Jmm 0, /MPa 5 /% 0, /MPa 3 /%
2301 26 261 27 313 29
2302 26 274 28 318 35
2303 26 293 28 353 31
2304 26 286 39 333 26
2305 26 278 38 318 33
2306 26 284 38 365 41
720 26 298 28 326 33
2319( ) 26 264 46 320 40
4 2219/2305 , TIG ,
VPTIG \ , , VPTIG
\ VPTIG ,
VPTIG TIG , VP- TIG ,
TIG , TIG
4
Tah 4 M agnified exper mentation of welding wires
- 19
fmm 0 ,/MPa S /% 0, /MPa 5 /%
26 287 36 361 39
VPTIG 285 26 334 24
VPTIG 303 47 - -
26 274 38 336 29
TIG
6 271 37 346 38
2305 2219 , 32
6 0mm ,
' 2219
’ ’ 6 2219
, 2321 2322 2324 2325
3 . Ti+Zr+Vv +Me
31 720
Al-Cu-Mn 2219 2319
Ti+Zr+V, 6 2219
’ Ti + 7Zr + Tab 6 W elded crack snsitivity of 2219 alum hum alloy
vV, , Y & Cr B e /% Ke %
2305 ’ Ti 2321 11 0
2322 14 0
Q0 05% 0 15% 01% 0 2% 2203 27 0
5 2324 11 0
5 2325 18 0
Tabh 5 Amendatory design of alloy <eries 720 57 0
2319( ) 38 0
2321 Al-Cu-Mn-Ti-Zr-V-B .
2322 Al-Cu-Mn-Ti- Zr-vV-Y
2323 Al-Cu-Mn-Ti-B-Y 2321 2325 ;
2324 Al-Cu-Mn-Ti-Zr-V - < , 2325 ,
2325 Al-Cu-Mn-Ti-2Zr-V-Cr 720 , 2319
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Al-Cu-Mn Ti+Zr+V +Cr ; 2219
Ti+Zr+V +B Ti+Zr+V +Y Ti+Zr+

V +&X .
8 235 2219 2A14/BJ - 380 , 2219/2325
) 1t
, 2325
7
Tah 7 M echanical properties of welded jontsafter amendatory design
- 196

/mm 0, /MPa S /% 0, MPa o /%
26 316 54 361 38

2321
60 281 37 352 37
26 306 43 346 33

2322
60 282 41 338 31
26 274 38 336 29

2323
60 271 37 346 38
26 311 54 350 34

2324
60 282 41 353 37
26 313 45 371 43

2325
6 0 293 40 345 35
26 298 28 326 33

720
6 270 32 319 29
26 264 4 6 320 40

2319( )
6 287 42 352 40
8
Tah 8 M agnified exper mentation of welding wiresafter amendatory design
- 196 - 253
0, =272MPa 0, =347MPa 0, =368MPa
2219/2325 (K; =1 8% K, =0)

b =4 7% b =4 3% 4 =3 5%

0,=323MPa 0, =3656MPa 0, =427MPa
2A14/BJ - 380 ( Ti Zr ) (Ky =7.2% K, =3 4%)
6 =33% 6 =23% 6 =23%

o,/J an?

a
1(°) Ko MPam’™2
- 196

26 20 55 7.3
- - 35 ( ) 129
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