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Table 1 Chemical Composition of 2014 and 7075 motor tubes
Si Fe Cu Mo Mn Zn Cr A
TFFP | 084 0.07 434 062 0.79 0.02 0.01 Bal.
Al 2014]IEIP 099 028 411 0.39 08 0.13 0.0t Bal.
. Spec. | 05-12f 07! | 39-50 | 02-08 | 04-12 | 025 010{ Bal.
TFFP | 0.12 0.05 151 253 - 547 023 Bal.
Al 7075[IEIP 0.12 0.19 141 236 0.2 5.60 021 Bal.
Spec. | 041 | 05] | 12-20 | 21-29 63 { 15161 | 018028 | Bal
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Table 2 Manutaciruing processes of lubes for
2.757 rocket motor, MK 4/40 and MK66

Table 4 Mechanical properties of 2014-T6 and

7075-T8 motor tubes.

NTSIYS

uts | vysT| T e ] NTS T
tkgfmm?) | kgfmm) | (%) | (ko/mm®) | (=NYR)
e | sut | 456 | 110 - -
azou|Teee| 500 | 474 | 115 - -
Soec. | 4641 | 40781 | 701 - -
€P | 583 | s30 | 96 | e06 | 104 |
no7s|Trrp | 584 | s30 | 98 | 6ot | 1o
Spec, | 54.141 147811 | 70t - -
Table 5  Average residual stresses ol 7075-T8
molor tubes measured by various methods.
{unitkghmr?)
Baidwn Secton 8ind Hole | Through Hole
I }_EEJ_T.'FFP i€l |TFeP| IEIP | TFFP | IEWP | TFFP
Hoop Stress | 1.8 53 {095 ] 472 | 44 70 42 23
‘Mél S;lres- _4; _;28 - - 128 =79 65 -14

! 2014 motor tude 7075 motor Wbe

i {MK4,40 i

i 4,400 {MKes) -
| USA
; FFP TFEP TFFP

;

Annealed Preform | Aged Preform | Annealed Preform | Annealed rod
Flow Foareng ‘Flow Fomny | 1st Flow Foming | impact Exirusion
Solution Heat Solsion Heat Solution Heat Process

Treatment Treatment Trealment Anneaing
Aging AginQ 2nd Flow Forming 18! loning
. Process
Aging Arneaing
2nd lroning
Solution Heat
Treatment
Aging
Table 3 Fow Fomning Condition
Foller Geomelry .
- — Feed ""’:d Area Reductonts)
tdeg) I“Miﬂ‘deg) {nnémind 1 Speedt
x 2 1 © %
MK} Y 20 ' w 23 200 5t~ 18310
2 ™ a7 3
1 1st  2nd
x ™ 3 Vo fss.m 21.0w
A 2075 213 200
M 3 3 % B am
F4 2 3 w121 1% 85 7«
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Table 6 The comparision of theoretical yield-pressure of

7075-T8 motor tubes

) Presence of
Absence of | o dual Sress
Residual
Stress IEIP TFFP
Theoretical Yield
30
Pressure  (kg/om) 303 7 320
Percent Reduction
7. .
of Yield Pressure (%) 0 8 39
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9.3 Inner diametral change of 7075-T8 tubes
for 275 inch rocket motor, MK66 ‘
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Fig6 TEM of 2014-T8 and 7075-T8 motor tubes

Figd Three directional micrographs of 2014-1EIP(a),
2014-TFFP(b), 7075-IEIP(C) and 7075~TFFP{d)

201455
-T6

Fig.5 Tensile fractographs of 2014-T6 and 7075-T8 Fig.7 Optical micrographs showing the SCC pits ¢
Motor ubes 2014-T8 and 7075-T8 motor tubes
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