d.Ldwoyer, 1/31/03 2:00 PM -0500, Fwd: RE: Main Gear Breach Concerns

To: d.1.dwoyer
Prom: "Mark J. Shuart' <m.j.shuart@pop.larc.nasa.gov>

Subject: Fwd: RE: Main Gear Breach Concerns
Ceo:
Boo
X-Attachmernts:

| poug,

Here's the latest from J8C on the damage to the orblter tiles. Logks like they

believe all has been addressed...... Mark

From: "LECHNER, DAVID F. (JSC-DF52) (USA)" «<david.f.lec¢hnerl@jsc.nasa.gove
To: "'Robert H. Daugherty'!' <r.h.daugherty@larc.nasa.gov>
Ce: M.J.SHUARTGlarc.nasa,gov, H.M.ADELMANGlare.nasa.gov,
"CAMPBELL, CARLISLE C., JR [JSC-ES2) (NAsA)"
<carlisle.c.campbell@nasa.gov>
Subject: RE: Main Gear Breach Conceras
Date: Pri, 31 Jan 2003 12:17:34 -0600

Bob,

I really appreciate the candid remarks. Ac always your points have
generated extremely valuable discussion in our group. Thank you. We have
been discussing and continue to discuss the all possible scenarios,
signatures and decisions., Your imput is beneficlal. Like everyong, we hope
that the debris impact analysis is correct and all this digcussion is mute.

David F-M Lechner

Space Shuttle Mechanical Systems

Machanical, Maintenance, Arxm & Crew Systems (MMACS)
United Space alliance, Johnson Space Center

{281) 483-1685

————— Original Messagew—---
From: Robert H. Daugherty [mailto:s
Sent: Thursday, January 30, 2003 5:23 PM
To: LECHNER, DAVID F. (JSC-DF52) (USA)
Ce: M.J.SHUART@Glarc.nasa.gov; H.M.ADELMANG@larc.nega.gov; CAMPEELL,
CARLISLE C., JR (JSC~ES2) (NASA)

Subject: Main Gesr Breach Concerns

Hi David, v

I talked to Carlisle a bit ago and he let me know vou guys at MOD were
getting lnto the loop on the tile damage lssue. I'm writing this email not
really in an official capacity but gince we've worked together so many
times I feael like I can say pretty much anything to vou. Aand before I
begln I would offer that I am admittedly erring way on the side of absolute
worst-cage dcenarios and I don't really believe things are as bad as I'm
getting ready to make them out, But I certeinly believe that te not be
ready for a gut-wrenching decigicn after seeing instrumentation in  the
wheel well not be there after entry ls irresponsible. One of my personal
theorles is that you should sericusly consider the possibility of the gear
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not deploying at all if there is a subgtantial breach of the wheel

well. The reason might be that ags the temps increase, the wheel (aluminum)
will loge material properties as it heats up and the tire pressure will
increase. At some point the wheel could fail and send debris

everywhere. While it is true there are thermal fuses in the whaeel, if the
rate of heating ls high encugh, since the tire is such a good iunsulator,
the wheel may degrade in strength encugh to let go far below the 1100 psl
or g0 that the tire noymelly bursts at. It seems to me that with that much
carnage in the wheel well, something could get screwed up enough to prevent
deployment and then you are ln a world of hurt. The following are
scenarios that might be possible...zand since there are so many of them,
these are offered just to make sure that scme things don't slip thru the
cracks.,.I suspect wany or all of these have heen gone over by you guys

already:

1. Pecple talk sbout landing with two flat tires...I did tco until this
came up. If both tires blew up in the wheel well (not talking thermal fuse
and ventling but explosive decomp due to tire and/or wheel failure) the
everpressure in the wheel well will be in the 40 + pgl range. The
resulting lcads on the gear door ( & Quarter million lbs) would almost
certainly blow the door off the hinges or at least send it out into the
slip stream...catastrophic. Even if you could survive the heating, would
the gear now deploy? And/or also, could vou even reach the runway with this
kind of drag?

2., The explosive bungies...what might be the poseibility of these firing
due to excessive heating? If they fired, would they send the gear door

and/or the gear into the slipstream?

3. what might excessive heating do to all kinds of other hardware in the
wheel well.,.the hydraulie f£fluild, uplocks, ete? Are there vulnerable
hardware items that might prevent deployment?

4, If the gear didn't deploy ( and you would have to consider this before
making the commitment to gear deploy on final) what would happen
control-wige if the other gear is down and one is up? (I think Howard Law
and hiz community will tell you vou're finished)

5. Do you belly land? wWithout any other planning you will have already
committed to KSC. And what will happen during derotation in a gear up
landing (trying to stay away from an asymmetric gear situation for example)
gince you will be hitting the &aft end body flap and wingg and pitching down
aextremely fast & la the old X-15 landings? My guesgsz is you would have an
extremely large vertical decel situation up in the nose for the

¢rew, While directional control would be afforded in some part by the drag
chute,..do you want to count ¢n that to keep you out of the meat?

6. If a belly landing lg unacceptable, ditching/bailout might be next on
the list. ©Not & good day.

7. Assuming you can get to the runway with the gear deployed but with two
flat tires, can the commander control the vehicle both in pitch and lateral
directiong? One concern 1ls excessive drag (0.2 ¢'s) during 70 throughout
the entire saddle region making the derotation uncontrollable due to
saturated elevans...resulting in nose gear failure? The addition of
crosswinds would make lateral contrel a tough thing toe. Simulating this,
because it is so ridiculously easy to do (sims going on this very minute at
AMES with load-~persistence) seems like & rezl no-brainer.

Admittedly this is over the tep in many waye but this is & pretty bad time
to get surprised and have to make decilslons in the last 20 minutes. You
can count on us to provide any support you think you need.
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Bezt Regards,
Bob
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