4.0 STRUCTURAL | NTERFACES

4.0.1 Payload Definition

4.0.1.1 Interface Loads and Rel ative Defl ections

Interface | oads and rel ative deflections for the conbined Shuttle O biter and
Cargo El ement are deternmi ned by coupled dynanmic analysis for Shuttle lift-off,
| andi ng, and by coupl ed static analysis for quasi-static conditions. Effects
due to the random vibration environnent need to be considered. The payl oad
uni que Shuttle static and dynam ¢ nodel s are based upon STS81-0641F. Shuttle
liftoff and | anding forcing functions are defined in STS88-0609 and

STS86- 0020A, respectively.

The Shuttle static and dynanic nodels and forcing functions, in conjunction
with the cargo el ement math nodels, shall be the controlling factors for
assessing changes in interface | oads and relative deflections. Alternate
design Iimt load factors should be coordinated with the SSP
Structural / Mechani cal Worki ng G oup.

4.0.1.2 Sidewall Munted Payl oad

The interface load limtations for the | ongeron/adapter nounted payl oads are
governed by weight and C. G of the payload, the adapter beam design and
nmounti ng provi sions, and the Orbiter lIongeron and frame structura
capabilities. The payload structural nobdel and stress anal ysis are docunented
in SAl-TM 794.

4.0.1.2.1 Mass Properties

The weight, center of gravity (C. G), and nmass nonents of inertia (I) of the
cargo el enent depends upon the nounting |locations. See the details as
fol | ows:

Assenbl y Wi ght CG Monent s of Monent s of
(1 bs) (I nches) Inertia Inertia
(Slug*ft**2) (Slug*ft**2)
M ghtysat 1:
Bay 6 677.0 Xp=27.9 I xx=22.5 I xy=3. 81
(PORT side) Yp=13. 0 lyy=44.5 lyz=2.16
Launch Zp=3. 6 | zz=40.6 | zx=-4. 65
Bay 6 541.0 Xp=30. 8 I xx=19. 3 I xy=1. 66
(PORT side) Yp=11.7 lyy=37.7 lyz=3.13
| andi ng Zp=2.6 1zz=33.4 | zx=-6.13
M ghtysat payl oad weight 136.0 I|bs
GSFC beam & 541.0 I bs
Carrier HWincl uded
Tot al 677.0 I bs

The origin of the payload axes is defined as foll ows:
(At Port side Bay 6)

Xp 0.00 =Xo 863. 00

Yp 0.00 =Yo -94.0 (Port)
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Zp 0.00 =Zo 396.0

and Xp, Yp, and Zp are parallel to the Orbiter Xo, Yo, and Zo axes.

SAC A
Assenbl y Wi ght CG Monent s of Monent s of
(1 bs) (i nches) Inertia Intertia
(Slug*ft**2) (Slug*ft*2)
Bay 2 583.0 Xp=20. 6 I xx=29. 6 I xy= 5.88
(Port side) Yp=14. 6 lyy=32.1 lyz= 1.32
Launch Zp= 2.9 1zz=29.8 | zx=-1.56
Bay 2 438.0 Xp=22.0 I xx=28. 3 I xy= 4. 96
(Port side) Yp=12. 8 lyy=31.3 lyz= 0.99
Landi ng Zp= 3.4 1 zz=27.9 | zx=-1. 32
SAC- A Payl oad weight 145.0 Ibs
GSFC beam & 438.0 | bs
Carrier HWincl uded
Tot al 583.0 I bs
The origin of the payload axes is defined as foll ows:

4.0.

4.0.

4.0.

The

Xp 0.00=Xo 636.0
Yp 0.00=Yo -94.0
Zp 0.00=Zo 396.0

1.3 (Reserved)

2 UNIL QUE M SSI ON SPECI FI C REQUI REMENTS

2.1 Payl oad | nduced Pyrotechnic Shock
payl oad generated pyrotechnic shock detected on the trunnion at the

payl oad to Orbiter interface shall not exceed the shock response spectrum
shown in Figure 4.0.2.1-1. Payl oad generated pyrotechnic shock is not
acceptable in the nmidddeck or the aft flight deck.

4.0.

3 (Reserved)

.4 ORBI TER- TO- PAYLOAD DEDI CATED ACCOVMODATI ONS

.4.1 (Reserved)

. 4.2 SI DEWALL MOUNTED PAYLOADS - STRUCTURAL DESI GN

.4.2.1 (Reserved)
.4.2.2 (Reserved)

.4.2.3 Acoustics

acoustics levels in an enpty payload bay that are defined in Table

.4.2.3-1 represent the mnimum|level to which a payl oad nust be considered
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safe to fly on the STS. Table 4.0.4.2.3-1 represents the acoustic environnent
of the sidewall nounted payl oads at or near Zo400.

The acoustic levels during orbit, entry, and landing are significantly bel ow
the ascent |evels and shall be assunmed negli gi bl e.

Acoustic levels for specific payl oads are dependent on payl oad geonetry,
surface area and acoustic absorption characteristics and will differ from
those of the enpty payl oad bay.

4.0.4.2.4 Linmt Load Factors

Si dewal | nmount ed payl oads that have a m ni mum natural frequency of 35 Hz
with respect to the adapter interface may use the load factors specified in
Table 4.0.4.2.4-1 (Bay 2 to 8 only) in lieu of the coupled | oads anal ysi s
specified in paragraph 4.0.1.1. The |load factors enconpass the naxin zed
transi ent responses at liftoff and | anding, and the random vi bration responses
during liftoff. The |oads associated with the quasi-static flight events
after liftoff and before landing are relatively lower. Therefore, the lint
| oad factors given in Table 4.0.4.2.4-1 nmay be used for the design of the
payl oad, at all applicable locations in the payl oad bay, provided payl oads
have the m ni mum frequency requirenent.

4.0.4.2.5 (Reserved)

4.0.4.2.6 Interface Loads

Interface load linmtations for the sidewal|l nounted payl oads are governed by
the weight and C.G of the payl oad, the adapter beam desi gn and nounti ng
provisions, and the orbiter |ongeron and frame structural capabilities. The
al | owabl es are specified in the follow ng paragraphs for each of the unique
sidewal | carriers

4.0.4.2.6.1 (Reserved)
4.0.4.2.6.2 (Reserved)
4.0.4.2.6.3 (Reserved)
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TABLE 4.0.4.2.3-1 ORBI TER PAYLOAD BAY S| DEWALL ACOUSTI C ENVI RONVENT

Band Center I e

| 1/3 Cctave

I

| Fr equency |

I (Hz) [----mmmm e
I

R RRREEEEEEEEEEEEEPEE |-
| 31.5 | 124.0

| 40.0 | 126.0

| 50.0 | 128.5

| 63.0 | 131.0

| 80.0 | 133.0

| 100.0 | 133.0

| 125.0 | 132.0

| 160.0 | 131.0

| 200. 0 | 130.0

| 250. 0 | 129.0

| 315.0 | 128.0

| 400.0 | 126.5

| 500.0 | 125.0

| 630.0 | 123.0

| 800.0 | 121.5

| 1000. 0 | 120.0

| 1250. 0 | 118.5

| 1600. 0 | 117.0

| 2000. 0 | 115.5

| 2500. 0 | 113.5
|- |-
| Overal | | 141.0

* Time per flight does not

i nclude a scatter factor

** Narrowband di screte noise is radiated fromthe payl oad bay vent doors

during transonic/low supersonic flight.

one vent is described bel ow

This environnent is not intended for ful

The noi se radi ated from any

payl oad exposure but only to

those areas of the payl oad adjacent to a cargo bay vent opening.

| One-Third Cctave Band

| CD- A- 21358 Rev A
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TABLE 4.0.4.2.4-1 ADAPTER BEAM MOUNTED PAYLOAD LIM T LOAD FACTORS

| | | ANGULAR |
| | LOAD FACTCR g | ACCELERAT| ON |
| | | RAD/ SEC? |
| FLIGHT EVENT | ----ccmmmmmmmmmmoooooao oo | o mm e |
| | | | | | | |
: T 0 T O S
| LIFT-OFF | | | | | | |
| | | | | | | |
| Low Frequency | +7 | +7 | +6 | +75 | +20 | +55 |
| |--------- |--------- |--------- |--------- |--------- |-------- |
| | | | | | | |
| Vibration |  +5.4 | 8.0 | 5.4 | | | |
| |--------- |--------- |--------- |--------- |--------- |-------- |
| Combination | | | | | | |
| (RSS on One | | | | | | |
| Axis at a Tine)| | | | | | |
| 1 | +8.8 | +7 | +6 | +75 | +20 | +55 |
| |--------- |--------- |--------- |--------- |--------- |-------- |
| 2 | +7 | +10.6 | +6 | +75 | +20 | +55 |
| |--------- |--------- |--------- |--------- |--------- |-------- |
| 3 | +7 | 7 | 8.1 | 75 | 20 | 155 |
[----mmmmm - |--------- |--------- |--------- |--------- |--------- |-------- |
| | | | | | | |
| LANDI NG | 16 Y | :8 | 85 | 30 | 50 |
NOTES:

1. This data applies to a systemwi th mni rumnatural frequency of 35 hertz
when cantilevered at the interface with the beam
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FIGURE 4.0.2.1-1 ORBlI TER/ PAYLOAD | NTERFACE SHOCK RESPONSE SPECTRUM PAYLQAD
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