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Fig. 2 Development schedule of artificial satellite
and launching vehicle

3 #3712 Y - He&l=

g7 B 7]ERolR o|Fo]7l A|xsHlola, 7
¥ 25 87 498 715 =AM dAH
o] A|#s]7] wjEel 4184 S flste] HEH= A
7 % 7INE B9, S&AE2E v|Fe] ¥
M@, AIESE, Tigs % WgAe] a7se 99
E 84 el 2dEEsel AHeHa 9o, &
g2, U, o228 feElT HIFS5e] FE A
3 9lch. Fig. 3o #3710 @Al ALHn Sle
A 3 gF AAAE2A Hgo] dise FERARE
Uepldel . A2 2% 2 243%S #Ha] 9
ste] z+E AaAs BgARe] Alge] F7kE o 9t
1&g 2 AAse HEEHe SHHoRE 238

A, Bo)R, AApLEd, $Eeel o

) w4t i dhalay
[ R

ﬁ SHY s

ATaTem
...........

Specific strength

0 1 1 L 1 ]

1 2 3 4 [
Velocity (mach)

Fig. 3 Development history of materials for aircraft
body

613



38

Aol 9

3.1 7|l

T8 g37lde A3 7NA7 AgHe] 83E o
£§ 2YgFT4ol Bey, olFde 4= Algsl
o|%} semi mono cockT-ZE7} FHAGHA 7)Aol AlE-
gt FEe FHEE Al-Zn-Cu-MgAlel Al 7075
7V FaTEAER AMEE gom dAAle HEokE
2 AL 9 Al 2024, Al 70758 /M@ &
o] FEAMEE dAsle] 7tn Uk olE HEEL
FeAdBg e daaht 830 Tesly] wEel] €8k
o §HsA gu wFAE, 7AE 2 i
2 A= et 2y, doord coveritE FAOE
BE707F ImmAER ke BAdls 23F83 0]
A 9len, 484, 7H34del 53 Al 6061, Al
50527} AHEEE ductd ZHE dEdFde 4683
o] Ag=x 9o}

g2719l A 7, delFEHY s Fole
HAA EA PEL Fa AEF 345353 2 autoclave
of o] 714 - 719to] F& AMEE: Ut} EF, 2F
£ 9] Be A2PEE Adskn 35 AT
¥ vgo HAZAS | §lgld 2F8HI F5PF
< W43 weldbondd #HE%= s st
-84 g7 71AE 71ES] AlgEE dAEe g
U olgln|= Fol MR AMEF B3RS A&
WO E gl 7k lew, 7)o g EEt o
2} 13} FZEd9] 2 go] HE3=HT ot HEAE
o] Aze Z=d s FEIL L $34%d Wi
Atk A28l autoclaved] 2ol A= S
AMgElaL gt iAo e TiEsAR ke o
23 AR Aegsn o, didss S
73 B dREM HYE A GHE =2
o] Wg A&3tn k. HANEIL AHEEHE FE
£ gutzow g4e neiEa A gt

9, Ti-6AIAVEES FHo= HZert & Tid
o HEx HAHoz st gled, FHIde
Ti-15V-3Cr-3A1-3Sne]4 Ti-10V-2Fe-3Al1E¢]
metastable AFEE 4N Felr AMEEz Sl
Tizk2 AIgA2§E9 gebd &g 9§ Add
glo] §A7F A7) Wiel] £372 AHEED Ti#s
de Axed 2 b Eel A¥ste, TIGEA,
2F4HE 4y AgHn gl e dAFFEA
T Z22A dge e 2% 4A3 7ol
AgsEn g, Fig 4% FE72E 2E Tids
o AA &Y SRS A dF JeR)ct

a9 A7HAE 9 AfSAdle TIGEH, AAPE-
3 59 8884d0] YA s, Z4F zHUe]| 27,
Al, MgFE9] Bolx 83 0] A= 1 3l

614

s S

e

Fig. 4 Appearance of part applied diffusion
bonding and electron beam welding
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Fig. 7 Appearance of welding apparatus for rocket
tank
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