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Doug Dwoyer, 1/31/03 11:06 AM -0500, Fyvd: Main Gear Breach Concerns

A-Sender: d.l.dwoyer@express.larc.nesagoy
¥-Priority: 1 (Highest)
Dite: Fri, 31 Jan 2003 11:06:34 -0500
Ta: d.c.freeman@larc.naga.gov
From: Doug Dwoyer <d.l dweyer@larc.nasa.gov
Subject: Fwd: Maih Gear Breach Concerns

Del,
Sheuld yéu call Reedy?

Doug

X-Priority: 1 (Highest)

Datel Fri, 31 Jan 2003 07:49:59 -0500

To: d.| dwoyer@larc.nasa.goy

From: “Mark J. Shuart" <m.j.shuart@larc.nasa.gov?
Subject: Fwd: Main Gear Breach Concerns

[ Doug,

FYI. Bob Daugherty can be the kind of conservative, thorough engineer That
NASA needs. I think he is demonstrating that below. I can only hope the
folks at T5C are listening.....Marx

Date: Thu, 30 Jan 2003 18:22:41 -05Q0

To: "LECHNER, DAVID F. (TSC-DF52) (USA)"

«david. f lechnerl@ jsc.nasa.govs

From: "Robert H. Deugherty! «rh.daugherty@larc.nasa.gov>

Subject: Main Gear Breach Concarns

cer M.T.SHUART®are. nasa.goy, HL.M ADELMAN®|arc. nasa.goy,
carligle.c.eampbelll@ jsc.nasa.gov

Hi David,

“~printed fur Karen Kvans <l.w.evans@pop Jarenasa.govs



ag Dwoyer, L/31/03 11:00 AM -05800, Fwd: Main Gear Breach Concerns

| T talked to Carlisle a bit ago and he let me know you guys at MOD were
getting info the loop en the tile damege issuz. I'm writing this email not
really in an of ficial capacity but since we've warked tegether so many times
L feel like T can say pretty much anything to you, And beferz I begin T
would offer that I am admittecdly erring way on the side of abselute
warst-case scenharios and T don 1 really believe things are as bad as I'm
getting ready to make them out. Bur T certainly believe that to not be
ready Tor a gut-wrenching decision after seeing instrumentation i the
whezl well net be therz af fer entry is ifresponsible. One of my parsonal
thearies is that you should sericusly consider the possibility of the gear not
deploying af all if there is a substantial breach of the wheel well. The
reason might be that az the temps increase, the wheel (aluminum) will lose
material properties as it heats up and the tire pressure will increcse, At
some point the whesl could fail and send debris everywhere. While it is
True there are thermal fuses in the wheel, if the rate of heating is high
enough, since the tire is such a good insulator, the wheel may degrade in
strength enough to let go far below the 1100 psi or s¢ that the Tire
normally bursts af. It seems to me that with that muen carnage in the
wheel well, something could get screwed up enocugh to prevent deployment
and then yol are in a world of hurt. The following are scenarios that might
be possible...and since there are so many of them, these are of fered just to
make sure that some Things don't slip Thru the cracks, T suspect many or all
of these have been gone over by you guys already:

1. Pecple talk about landing with two flat tires..I did toe until this came up.
If both tires blew up in the wheel well (not talking thermal fuse and venting
but explosive decomp due to tire and/or wheel failure) the overpressure in
The wheel well will be in the 40 + psi range. The resulting [cags on the gear
door { a quarter milijon lbs) would almest cerfainly blew the door of f The
ninges or at least send it out into the slip stream...catastrophic. Even if you
could survive the heating, would the gzar now deploy? And/or also, could you
even reach The runway with this kind of draog?

2. The explosive bungies..what might be the possibility of these firing due
to excessive necting? If they fired, would they send the gear daor and/or
the gaar into the glipstream?

Erinted for Karen Evans <l w.evans@pop Jarc.nasy.goves
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3. What might excessive heating do to all kinds of other hardware in the
wheel well...the hydraulic fluid, uplocks, etc? Are there vulnerable
narcware items that might pravent deployment?

4. If the gear didn't deploy (and you would have fc consider this before
mcmngfhELUhP“ﬂﬂ ent to gear deploy on final) what would haspen
control-wise if the other gear Is down and one is up? (I think Howard Law
and his community will tell you you're finished)

5. Do you belly land? Without any other planning you will have already
committed fo K5C. And what will happen during derotation in a gear up
lunding (trying to stay away from an asymmetric gear situation for exatnple)
since yau will be hitting the of t end body flap and wings and pitching down
extremely fast a la the old X-15 Jandings? My quess is ysu would have an
extremely large vertical decel situation up in the nese for the crew. While
airectional control would be afforded in some part by the drag chute...do you
want ta count an that to keep yvou out of the moat? |

6. If a belly landing is unaccep‘mb!e ditching/bailout might be next en the
list. Not a good day.

7, Assuming you can get to the runway with the gear deployed but with two
flat tires, can the cammander control the vehicle both in pitch and lateral
directions? One cencern is excessgive drag (0.2 g's) during TD throughout
the entire saddie region making the derotation uncentreliable due to
fafurated elevons,.resufting in nose gear foilure?  The addition of
crosswinds would make lateral control a tough thing too. Simulating this,
because it is so ridiculously easy to do (sims going on this very minute at
AMES with load-persistence) seems like a real no-brainer.

Admittecly this is over The top in many ways but this is a bretty bad time
to uET bL”prran and hl:wa ‘ra rn::tke: deca,,ronﬂ in the last 20 minutes. You can

Best Regards,
Bob

Doug Dwoyer
Associate Director for Reszarch and Technology CGFT petencies

TPrinted for Karen Evans <k.w.evans@pop.larc.nasa.govs



