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Table]l Aluminum allovs vsed for foreign propulsion system Table3 Specification strength of 7175-T74 alloy

Masr, Hear Treasrent . A5 om) | %% | TS Ggmn) | VS Gkgmmd) | e (%)
Motor (;%) A%dE L 5L H 9
Boss Skirt Nozzle ' 2%
T ol & LT 993 4219 5
. ' 0
Experimental o)1 14 - - - 2 1967 ST 852 219 4
Case (Boss)
L 4993 290 9
_ ! 1490
Antares [T | 7075-T7351 [7075-T7352 | Ti housing | unknown (Skird) 197 % ~ 102 LT 97 o 5
e T - ST 78 008 4
-1 Motor .
e | BT | WETIS | (BTE sy | L - R 2
cone)
102 ~ 107 LT 4712 IR 5
Trident I . 401 (Boss)
(3rd stage) T00-T73 | TMS-T73 | unknown | unknown 2 (Skir) 1973 ST $41 BER 4
TR L £M 79 8
Space ‘ ) 8061-T6 D6AC | TO-TH [1606 (Skirt) 198 77~ 12 LT 501
Shutte ;i";sm_tm‘pe WE-TT3 | 05T | W5-T7 285 (Skin) ’ : B 5
ST 430 357 4
ALTM [T075-TT%L (;ﬁl;;i) unknown | unknown
[ Ahminum { 7075-T73 | N1%5-TH | 1175-TH 1972
Table4 Chemical composition of 7075, 7175

Alloy Si Fe Co | Mn | Mg | Cr Zn Be Al

Table.2 Characteristic difference of boss fabrication process

A7 | Cost |A4RRZ! A | 44 §F | 714718 %|Grain flow T | 003 | 008 | 166 0006 | 274 | 020 | 540 | - | bal

o
<z oft

3

ggx | ¥ k| o £ Pres | 39 X X

Tableb5 Vanation of tensile properties under simuiated curing condition.
g9z | o |6~124%| = c Press | 4% o o

Tensile Properties
Rirg Alloy Curing Cond.
89| x| WM o | e | B EY ) e X T-Sthg/mm) | Y-Skg/mm) | Elon.
e
Without Curing| 5108 B7 JERLS
Y 4 ) Rng | , TB-TT4

- X 0 After

ggg | O |TIHE L0 g | BRI 7T s | S0 eIzl | s 17534
177 » 6t) :

Ater a9 e .

5 good & average % bad ITIT ¥ 2r 65% 1) -
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Fig2 Various fabrication process of Boss
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Fig3 Design ultlmate strength and typical fracture toughness
of 7000 Aluminum alloy forgings

¢ Y 154 2(370m) YA /32
* 7075: comwercial purity
* 7175: high purity
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Figd Process flow chart of 7175 forging samples



a) 7075-T73
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Fig5 Three dimensional micrographs of the forgings showing grain o 1 2 s 4 s 5
structure and second phase distribution © a) 7075-TT3, AREAQum’ )

b) TI5-TH, o) TITSS-TH Fig.7 Typical histograms of coarse constituent particles areas on polished

sections of a) 7075-T7, b) T175-TH, ¢ 7I75S-TH
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Figé Typical micrographs showing the size and distribution of Fig.8 Variations of electrical conductivity(empth) and Rockwell
the second phase particles in Aluminum alloy forgings: hardness(filled) with 2nd aging time at 177T in the T075-T73,
a) 1075-T73, b) T15-T74, ¢) T1755-T74 dilute keller etch TITB0TT4, and 71755-T74 forgings.
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: Figil Comparison of absorbed energy of 7075-T6/T73, T1T5-T74, T1755-T74
Fig9 Relationship between electrical conductivity and hardness of at L, T, ST Direction
7075-T73, T175-T74 and 71755-T74 forgings.
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Fig.12 Comparison of fracture toughness measured on
Fig.10 Comparison of mechanical properties measured on T075-73, T175-T74, T1755-T74
T075-T6/T73, T175-T74, T1755-T74
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Fig.13 Scanning electron fractographs of fractured Charpy V-Notch specimens:
a) 7075-T73, b) TI7-T74 and c¢) 71755-T74 forgings.

air) bt) c)

(X=RAYL 0 - 20 keV [X-RAYS 0 - 20 keV fR=-rRAvE 0 = 20 xeV

Kivet 235 Preset: 200s Remainingt 177s) . jLivet 100s Preset! 1005 Remainingt 0s Live: 92s Preset! 100s Remaining: 8s
WReals 315 26% Dead iReals 135s 26% Dead Reat: 124s 26% Dead

a2)

Figld Scanning electron fractographs of coarse particles in dimples of 7075 alloys and their EDS analysis :
ali~a2) Fe, Cu-rich bl)~b2) Mg, Si-rich ¢) Cu-rich d) Fe, Cu-rich particle with matrix crack
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