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CRASH SceENE PICTURES

1. Overview of crash scene showing touchdown point,
Saigon River and primary wreckage

2. Major wreck area showing empennage, troop compartment,
flight deck and wing section with Saigon River in fore-
ground.

3. Overhead view of troop compartment, flight deck and
burned wing section.. :

4. Major wreck area showing empennage, troop compartment,
Fflight deck and wing section

5. Overhead view of empennage
6. Closeup of empennage

7. Closeup of trobp compartment
8. Closeup of flight deck

9. Closeup of wing section
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Well, the way all these people are milling around, it would be to our
advantage to get these doors closed -- then we would not have to wait for
'em later. :

OK. Let me get - well -- John, can you - you're the only one at your panel --
find a couple of loadmasters and tell 'em we want the doors closed.

You want the rear doors closed, is that right?

Right.

OK.

Jump position - we're gonna close the doors - ah - engineer load, can I.

Go ahead - this ia the engineer.

Yeah, give 'em No. 1 hydraulic system - we're réady'to close these doors;
OK == they were saying something about loading gome chains and stuff yet,
We just finished now,

Finicg;d. 0K, you got No, 1?

OK. X

Scanners in position?

Scanners in bosition -~ get 'em closed.

Copilot - engineer

Stab's gonna be .U5 39%.

How much veight did we figure on all these =-- about 33,000?

Ah - that we put on?

Yeah.

About 31 and it's a‘hell of a lot less than that,

Just wondering - ah Nav can we make 37 'cause I was talking to a 141 crew
and they came in at 35 and they were right in the stuff too before coming in

Let me check. .
And said they were really in a lot of turbulence
What kind of a temp deviation were the& running? 157

I didn't think to ask them.

/

I'd - I'd figurs a plus 15 engineer without even looking at 1it.

Yeah, it's pretty hot out there.
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We might be ahead if we could get 37 and stay above all that weather.

I don't think we can get up that high, Sir, but I'll check it.

According to my chart - gh - we can make - ah - 37 right on the button

‘At ah the weight we're at, 15 plus 15, and we're gonna be a lot less 'cause
we figure a hundred pounds apiece for each of those kids and it's gonna take
about 10 of tbem kfds to make a hundred pounds.

Yeah, but then you got the problems of ah - Jesus, we're up at 370 and we
have a rapid decompression, ah we're gonna lose someone.

How are we_doing on the ramp?

What's gonna happen at 35? It's gonna be the same thing, isn't {t?
About 33, I'm just thinking there.

Eng, let me cut in here, you're ok loadmaster.

Keep it going.

Yeah according to the chart if we're at 460 some odd thousand pounds per the
engineer we can make 37.

OK.

I guess maybe 33 wnuld really be the best bet. If we really get bounced around
in the weather, we'll ask for 37 and --- worry about the rapid decompression
if it happens but we'll have definitely have to get down from 37 'cause they
don't have oxygen masks in the cargo compartment -- those babies they ain't
gonna get 'em sll out in time,

They ain't got anything downstairs for all those people in the cargo compartment
anyway and there's not enough upstairs for those people either so -

Yeah
Loadmaster Do Not Stop The Operation - Do Not

I'm gonna go down there and see if I can help - their having some problems
down there.

What kind?
I'm not sure.
Troop Compartment Copilot

Loadmaster, turn around and tell them to open that crew troop door again
please. We got a man that needs in,

OK, I got you.
(Tower)

He's one of the news men. They just gave him a walk through, I think.

Good.
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Pilot~-Troop - Go ahead troop this is copilot. Pilot's getting hooked in.
OK, Sir, we're ready back here as best we can be.

OK, is it halfway comfortable back there for 'em?

Yes, sir, it's pretty good air back there.

OK.

OK, I got 'em on speed right now.

OK, you're looking good out here =- there's a little smbke but it seems stable
OK, keep an eye on it for me.

Roger

Nav-Pilot

Go.

How's the ball?

It's on the way. I'd say you got about 8 minutes.

OK.

Before Starting Engines Check.

Forms 781 and 365F -~ checked and signed,.

Oxygen - checked and on ~ copilot -~ checked and on - pilot

Radios, radar altimeters, and IFF - on and standby - copilot - on and stand by -
pilot

Primary radio Victor Two Guard on Uniform Two

Roger .

Flight augmentaticn - off

Thrust reverser limiter - set

Throttles - start

OK, Sir, the Colpnel's got his passport. He's comihg on board.
OK

Brake switch - Emergency

Anti skid switch - off
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Parking brake - set

Gear pins, chocks, and stabi}izervatruta -~ removing and stowing

Cockpit windows - closed and locked copilot - closed and locked pilot.
Navigation and Anti-collision lights - steady and all

Inboard Elevator left system 3 and right system 2 hydraulic power switches - off
Windshield heat - normal

Crew start report - Nav ready - engineer ready - troop ready (God only knows
how many people and crew)

Rog -

Aft flight deck?

I don't think there is anybody up back there yet
I'1l get someone in a minute.

Scanners ready

OK scanner - ah

Before starting.engines check completed.

Would you ask somebody out there to act as a wing marshaller for my left wing
please? Maybe you can get that Colonel out there to do it for us.

OK, Sir, just a minute, 1'll see if I can get him.
Saigon ground MaC 8021 - 218 starting.engines
0218 clear to start altimeter 2978 (tower)
Understand 2978 sltimeter - 218

Sounds like he said denied

Yeah

Starting engines check

Clear to start engines

Engines clear to start

Starting No. 1

OK, the Colonel's ...be on interphone.

I didn't even tell them they were there,

No I don't think there was any problem at all.
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I don't either - I like what they saw éown there - that was very orderly
and nice sitting on, -

Starting No. 2

Needless to say we're not getting a brake check?

Right. I hadn't planned on one,

No - let's just a periodical scan and check the area scanner

This ia the second stop - I don't think anything happened.

Aft flight deck on, how do you read.

Say again

Loud and clear (this is Sgt Perkins)

OK, starting No. 3

About how much gas do we have engineer, do you remember?

We had 98.4 a while ago - I guess we probably have about 98.5 now, 95 rather
oK |

Aft flight deck copilot ~ 1if you would make sure the rest of the crew is
onboard.

Roger, sir.

Have the rest of tha gtations checked in engineer?

Ah - we're - we're gonna go through all these before we taxi to make sure -
Tell you what - why don't we get a roll call by the people on the inter-
phone? ‘

OK - let's see here

Pilot-Load -
Cargo Compartment-Load

Switchin power, Nav.
Continuous ignitionv- on
Engineers report - in progress

OK, we're gonna go through and Traynor's here, Harp's here, Melton's here -
ig he around - does anyone see him

Check Melton

He's on
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Good, ok, Wallace - I saw him downstairs
Langford. Here

McAtee - does somebody see him?

Yes, Sir, he's on the cord.

OK, Engels - he's on the panel. Dionne - someone see him?
I have him with me

OK, Perkins

Here

Bradley

pownstairs ready at the door

OK, ah, Aguillon

Yes, Sir, I'm on the aft section of the airplane
OK, Doughty?

Troop compartment.

OK Payne - Wendell Payne =~ where's he?

He's down here in

How about Parker?

Troop compartment .

OK, where's Payne?

Payne's downstairs, here.

OK, make sure someone has seen him, OK, that's everybody.
still holding on engineers report

Check completed

Starting engineg, check completed,.

OK, before taxi check

Kneeling system checked unkneeled, flight augmentation - on
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Ground Clearance -~

All clear

Clear to board -

Boarding airplane

Nose gear pin removed, boarding airplane

OK = I'l11 buy that.

ADS panel - Safe

Seat belt light - On

IDNE mode status - Inertial

Hams check -

Checks OK - lqt's go

Completed

boor open lights

Hell, our damm troop or crew door just started screwing up.
And it's on film, too.

I know that's what worries me.

Pilot - Cargo Compartment

Go ahead

I'm going to give a very, very short briefing if it won't interfere with you.
No, go right ahead.

Door open light's off

Brake switch - normal

Crew taxi repoft - Nav ready, engineer ready
Troop compartmant?

Go

Rog, we're running a cfew taxi report

Troop compartment ready
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Scanncrs ready

Cargo compartment ready and aft flt deck ready.
Thank you |

Before taxi check completed.

Tell them. We're ready for taxi?

Saigon Ground MAC 80218 ready for taxi

Saigon Ground Runway O7R altimeter 2978 Contact Saigon tower for taxi,
over.

218, Altimeter 2978 going to tower frequency

Saigon tower, MAC 80128 ready to taxi for takeoff

Saigon tower, 218 Roger

Anybody copy that?

Saigon tower, 218 say again please.

Did you make your (paused) 218, Saigon, do you-have you started engines?

218 We have started engines and we have called ready for taxi for takeoff
over.

Roge;, 218, Saigon, you taxi now to rhnway 07 and make 180 for departure.
OK, 218, understand we are cleared to taxi down runway /R,218
Roger, clear Left, clear Right

Now let's see, you can come a little bit right

He says you're clesr left

Clear to the right

Taxi just a tad bit further to the right, OK?

He says come right.

You're clear

Straight ahead he said on the left

Rear wheel well clear

Taxi check

Brakes-checked
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Flight instruments - checked-copilot checked-pilot

taxi check-completed

Before takeof{ check

Flaps and Slats 40 percent extend - copilot 40 percent extend - pilot
Seat belts and shoulder harnesses? Adjusted

Crew briefing crew attention to takeoff briefing: CP, N, Eng

OK this will be a reduced rolling takeoff 4.47 Vgo and rotate 112.
Minimum flap retract 147. Cmd marker 112 Radar Altimeter is set 200
feet. Climb planning to use tactical departure direct to Vung Tau will
be climbing at 200 knots after a 180 down here we will be cleared for
takeoff and after we are airborn I would like each compartment to check
in and give us status of people on board, Emergency return will be a
left VFR pattern with plans to land on this runway. The terrain remains
as briefed when we came in. Minimum altitude is 3500 feet within 25
nautical miles. Are there any questions?

Pilot - engineer

Go ahead

This is going to bve a TRT rolling, right?

OK - I'm going to TRT right after we break ground so that your 112 is good.
Copilot checked it also 2.87 is good.

4,87 is good - OK - I'll make the TRT.

Crew briefing completed

Radios, radar, radar altimeters and IFF checked and set - copilot
Checked and set - pilot with the exception of the radar - we'll get it
later. Ram air turbine switch auto.

Altimeters 2978 reading 70 ft - copilot, 2978 - pilot, 2978 - Nav
Let's have the reédings please real quick, 80 ft - Pilot, 20 ft - Nav
Flight controls? Clecked

Caster

Trim - checked and set

Spoilers - closed

Rudder Lim Switch - Auto

Warning light -~ Center - Checked

Crew takeoff report - Nav ready, Engineer ready Troop Compartment7
Troop compartment ready.
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MAC ah 218 (tower)

He's calling us

Tower 218, go ahead

Line up check

Departure 134.1 363.8 squawk 0400 (tower)

Understand MAC 80218 is cleared for takeoff. Rumway 7R. Right turn on
courgse. Departure 134.1, Good Day!

Winds are 110/10. Clear for takeoff.
218 clear for takeoff.
Crew takeoff rasport

Nav-ready, Engineer-ready, Troop compartment ready, Cargo Compartment-ready,
Aft flight deck-veady, Scanners-ready.

Before takeoff check completed

Line up check

IFF-set

AFCS‘master power pushbutton on light - Off
Trim settings-checked

Flaps and slats - 40 percent, extend
What's our stab setting engineer?

0.05 down?

Pitot heat and Angle of attack de-ice - On
Anti skid switch - On

Caster control-center

Landing gear cross wind positioning - set zero degrees. Lineup check
completed

Clear for takeqff and let me check departure.
OK
Saigon departure MAC 80218 ground radio check, 80218 Loud and clear, over.

218, we'll call you when airborn.



Primary radioc Victor two guard on ‘uniform - Two. Clear for takeoff

Advancing throttles now. How about switching that back from PA to
interphone for me? OK!

4.87

15 - 20 - Time

Go

Gear up?

Gear up.

Gear is up.

Roger

Help us clear junp seat

OK

Nav you got Vung Tau on the computer, right?

Roger that. Track steer to Vung Tau. If you want it give you destina-
tion steer.

Now you got your air speed clear right?
Destination steer Vung Tau.

Flaps and slats up and retracted
Accelerating to 200 knots

Saigon departure, MAC 80218 is airborne

MAC 80218, Saigon radar contact on departure, Squawk low. Report
reaching FL 80 over!

218 will call reaching FL 080
We want to try aud be smooth.
Probably would be a good idea
OK passing

Transition 29.92 set-Copilot, 2992-Pilot, 2992-Nav it's a good heading
to Vung Tau. OK. Do you see anything out there? No. and I talked to
the 141 crew and they said that at 350 they were right in the stuff so -

We can get higher

Well the Nav says, Engineer says we can make 37 but I was thinklng about
the oxygen masks for the

For the what?

For the cargo compartment, they don't have anything.
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We'll just go down.
Yeah

Well I was thinking that if we're at 37, we are gonna have to get down
awful fast.

Yeah
Ptobably valid

Same way with the babies up there - they got the masks but they ain't
got enough masks.

Do we have a 25,000 restriction on this?

No

There's no oxygen masks.

Yeah, we know. There's no life rafts either.

I was thinking about a 25,000 ft restriction.

Saigon, 80218 passing flight level 080

MAC 80218, thank you, continue climbing (tower)

218, Wilco

Go to 330, Hub.

Rog

OK, how's my time - let's g0 to MRT.

OK, you're 4 minutes now MRT.

OK

You're riding MRT right now 500,

OK

Nl in a pinute.

10,000 ft

Rog

Visual on Vﬁng Tau.

How's the air in the troop compartment?

It's just right.

Babies still squalling or have they quieted down with all the noise?

They're sleeping.

It's just as well.

TS AR RN

NOT RELEASEABLE IN WHOLE OR IN PART TO
PERSONS OR AGFNCY OUTSIDE THE AIR FORCE

WITHOUT THE EXPRESS APPROVAL OF THE
SECRETARY OF THE AIR FORCE)



ln the cargo compartment they're all puking.
Are they?
Right, hey, do we have any bags or anything on board?

Yeah, we do - I had 'em give out as many as they had and there's not
many.

Better keep it cool enough down there too, Engineer.
OK

OK passing 1?,000.

Passing 120 for 330

That checks. Destination - ah, track steer.
I'mvgonna give ybu a (garbled) back on Vung Tau.
OK

Tracklsteer

N1 will be 95.2

OK 95.2?

Roger-that

That doesn't compuie.

You're MRT is now 509 for that fan setting

OK

MAC 08218 squawk 1,000 say passing altitude

218 is passing flight level 140

I'd just like to thank everyone that's on the interphone right now.
I think we did an outstanding job, everybody, especially the Loads.

MAC 80218 contact Saigon center 125.9 or 124.5.

125.9, Good Day

Saigon control, MAC 80218 is leaving flight level 150 for 330
MAC 218 report reaching 330

218 Wilco

What's the heading out of Vung Tau?

136 on the Mag
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OK and Keith would you call in a message to Clark?
What was that, Cull in a message to Clark?
Do you want to do that or just wait till we get in close?

They said they wanted a maintenance call in and everything and our off
time so I guess we ought to do that now.

Let's wait until we are established away from land 'cause (garbled)
gonna be some landing and everything. We don't need to hurry.

OK
Pilot Cargo
Go ahead

Yes, sir, I'm going to move my interphone cord up the middle if it's all
right with you. I'm gonna be off for about a minute.

OK. Do you need any more help, or do you need anything else down there?
No, sir. We're pretty good.

OK

How's the temperature down there troop?

I guess someone wculd be complaining if the temperature were bad.
Yeah. Don't want it to get too cold for. 'em down there, though.
You're doing fine right now, sir. .

Nav, CP, you might put the radar on weather.

Think we're gonna be out of most of the stuff for a while.

Have to go through it sooner or later though, I'm afraid.

What MACH you flying now, sir?

I'm flying 250, .53 '

I think we're at the appropriate place. Let's make it climb power and
after takeoff climb check.

OK. We're at Vung Tau

OK

And what's our cliab power, Engineer?

304 putting it on the bar.

Is that NRT?

NRT 504

Flaps and slats-up and retracted. g&zgﬁg%‘gﬁ‘g’gaéw SG#Z'ISFC?}-&I:I?QI\JOLEE
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LDCS - Set

Seat Belt and No Smoking light - Off.

Engineer's report - in progress, 96.4 new fan speed.
Thank you, and I'm gonna slowly pick up 270.

Did anybody happen tc notice what time we started what time we were
rolling?

We started engines at approximately 1555 and we rolled or, excuse me,
1545 and we rolled at 05.

(a loud noise is heard at this point) (source unknown but not related
to RD)

Is something wrong? (statement made by copilot concerning unrelated
subject)

Engineer's check completed - May we have EMAC auto, please?
You got 1it,
After takeoff climb check completed.

Sgt Snedegar was asking what altitude we could go to with no oxygen
Shall we tell him 13? I hope he's kidding. There is, its 13,000,

Yes, and that's not for very long - it's something like 2 hours,
3 hours
3 hours?

We have lom. weather on both sides of the nocn and about a 20 but I
think we're clinbins up through it.

Right
THIS IS WHERE THE TAPE SEEMS TO REPLAY ITSELF

Do we have & loadmsstar on a headset (and starts talking about the way
the people are milling around outside)

FOR OFFICIAL USE ONLY (THIS IS A PRIVILEGED DOCUMENT NOT RELEASABLE
N WHOLE OR IN PART TO PERSONS OR AGENCY OUTSIDE THE AIR FORCE
WITHOUT THE EXPRESS APPROVAL OF THE SECRETARY OF THE AIR FORCE)
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CERTIFICATE OF AIRCRALFT DAMAGI

The aircraft was totally destroyed beyond any capability
to repair. Total cost to repluace airframe with associated
equipment and systems is (Reference T.O. 00-25-30, Table 1
and IIT, dated 30 June 1974):

iaéic Airframe (Table 1) $29,879, 000
Installed Engines (Table 1) 6,036,600
Specific R § D Costs (Table IiT) 12,027,000
Specific Class V Mod Costs (Table III) 412,299
OTHER (Table 1) 43,000
TOTAL -~ $49,014,290

;£D N. CLAY, Co

Accident Board

nel, USAF
aintenance Officer
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STATEMENT OF PRIVATE PROPERTY DAMAGE

1. C-5A SN 68-218 was returning to Tan Son Nhut AR for an emergency
landing. The pilot was unable to maintain alrcraft control and the
alrcraft crash landed in a rice paddy/marsh area approximately 2 NM
Northeast of Tan Son Nhut Air Base. C(oordinates of initial impact are
11°99'20"N 106°42'40"E. Aircraft continued to travel for 1 L/4 miles
on a 280- degree heading shedding debris until it came to rest at
coordinates 11°99'20"N 106°40'30"E.

2. Aircraft landing gear gouged out an area approximately 300 feet
long and 20 feet wide at the point of initial impact. Aircraft became
airborne for approximately 750 yards, crossed the Saigon river and
impacted on the other side. Wreckage strewn on the west side of the
river encompassed an area approximately 1,000 yards long and 500 yards
wide. Final wreckage came to rest in a Vietnamese cemetery and brouke
several gravestones/grave markers.

3. All baggage and personal belongings aboard the aircraft were either
destroyed by the impact or pilfered by local populace prior to recoverv.

4, Estimated costs:

Repair land damage $ 1,000
Crop loss | 1,000.
Grave Markers/Stones damage 5,000

7 Loss of Crew Raggage, 29 @ $250 7,250
Loss of Pax Baggage, 54 @ $600 32,400
TOTAL $46,650

NOTE: Due to location of crash site and RVN political situation at
present time, claims regarding land damage, crop loss, and grave
marker /stones repair are not expected.

STATEMENT BY _(//L(L J&a é’ / #-)-

CHARLES E. BOPP
Major, USAF
Investigating Officer
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MAC/DOV 12 June 1975
SUBJ: Collateral Board Investigation -- C-5 80218

TO: Collateral Investigation Officer
(Col Bernard A Waxstein)

1. The history of flight for C-5 80218 and the Collateral Board statement
of witnesses were reviewed per the Collateral Board Investigation Officer's
request. The following statements were reviewed:

Maj Anthony F Diferdinando
Capt Dennis W Traynor
Capt Tilford W Harp

Capt Keith D Malone

Maj William G Wallace
Capt John T Langford

TSgt Allen R Engels

SMSgt Howard C Perkins
TSgt Percy D Bradley

TSgt Peter P Doughty
SMSgt Raymond F Smedegar
MSgt Lynn F McAtee

2. The analysis made by Maj Diferdinando is generally concurred in.

3. Technical order guidance does not address an emergency of this
magnitude. The crew was faced with multiple system failures resulting
in a catastrophic situation. l.oss of pitch and yaw control resulted in an
essentially uncontrollable vehicle. Actions taken by the crew exhibited
good judgment, timely analysis, innovativeness, and pilotage skills
which enhanced the potential for survival. The aircraft commander
was required to develop alternate control techniques. These techniques
reflect astute analysis and prudent judgment. Actions taken by other
crew members were correct and enhanced the survival potential of
those aboard.

Sovier D W Hoesr)

LOUIE O. McFERON, Colonel, USAF 1 Atch
Dep Director, Aircrew Stan/Eval Statements
DCS/Operations
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1 — Times-Herald, Valisjo, Tussday, July 1, 1995

Two recipients of Hﬁ Air Force medals shook hands with Li. Gen. Paul K.
Carlton, MAC commmamder, Monday at a reception after an awards ceres
mony homering thetr deeds along with those ef other crew members following j
-+ the crailh of 8@ Galaxy in Saigon last April. At right is loadmaster SMSgt.
. Howard Porkigs, who received the Distinguished Flylng Cross, and Capt
.. Deguis W. TeWynor, the aircrak gommander, who was :vmded the Alr. Fm'eo v

m—-‘!bs-ﬂerald Phote.

AAORE ON HEROISM

Airmen Get Awards
For Rescue Efforts

From PAGE ONE

preparations were made for impact,-
possibly saving some lives.

Traynor and others trying to control
$he aircraft were credited with saving
some lives by using avallable control,
enging power with which he oould
raise the nose of the aircraft slightly,
%0 »et the coaft down in a rice paddy.

After the crash, crew members
disregarded their own injuries to carry
¢hildren and other injured survivors to
the rescue craft, wading through water
and mud which were waist deep in
some areas. deme wdiest crew
x m wise sepuvind 0 have om-

Phdcos WL b e e e

1Y in Theflend.
M aw

tinved administering to the injurédl
even after they reached the Vietnah
ese hospital.

Much of the broken portion of ty
aircraft, where crew members workid
to evacuate survivors, was saturated '
with highly flammable fuel and bhy-
draulic fluids which could have causd -
a severs fire if they were exposed tol
spark, according to survivors' reports. "

Approximately 155 persons died B~
the crash. The number of orphams-’
aboard the plane could not be absoluie-

] irmed, g to th )
ycwﬁm,acw eAir&

B g
,g.‘fﬁ' S & 0 oy



DRAWINGS

OF
AIRCRAFT

Ramp and Pressure Door General Arrangement
Aft Cargo Openings

Empennage

Aft Troop Compariment Area

Flight Deck Area

Entire Fuselage
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RELIEF CREW AREA

CREW BUNKS

C-5A FLIGNT DECK AREA
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LABORATORY REPORTS AND UTHER MATERIALS
CONCERNING EXPLOSIVE DAMAGE

1. ExpPLOSIVE ORDNANCE DisposAL REPORT
2, 3 SPGp/LES LTr, 18 APr 75

3., USAF %EHOOL OE ApPLIED AEROSPACE SCIENCES/TSPD
LTR, ApPr /

4, USAF ScHooL_oF AppLI1ED AEROSPACE ScIENCES/TSPD
LTR, Yy 75

5. FBI ReporT



REPORTS CONTROL SYMBOL

EXPLOSIVE ORDNANCE DISPOSAL REPORT W K (A-) 7118

ROMm: 70: .

. 3d am Mist Sq/iAaiE vet 63, Mg, ugdem ALL/Pudi

AFQ San iFrensineo Y6274 BAVEGD:-AC, ladiam isad si 20640

Y. INCIDENT 2. MANHOURS |
A. REPORTED BY (Grade, Last Name, Initials) DATE TIME EXPENDED

34 Tiv (ommana Lenter

b Ay 75 1930

8. JOB STARTED s ‘w ?’ 200 ‘58
C. JOB COMPLETED 6apr 75 2300
3. NAME, GRADE OF PERSONNEL PARTICIPATING

Sﬁ“ Sm. de

Kgt Johneom, G*

5&‘ fnd, E.

gt Shaban, J.
Py ITEM(S) ' 5. FUZING
QUANTITY NATIONALITY NOMENCLATURE NOSE TAL OTHER

6. COMPLETE NARRATIVE OF INCIDENT (Continue on reverse if meeded)

plenien in the aireralt resides.

rour persanmel respondied o & request for isvestigatiom of a C~54 esrash site.
mmumumwwuwmwmum
the asgident. i puwressmal found ne erdnames, axplesiwe/or svidemes of an ex-

Bldall be Gluw iy 1 Lto, Ular, QIC

7. LOCAL CONTROL NO.| 8. ATTACHMENTS 9. DATE 10. SIGNATURE - OF ORIGINATOR

g 3 < . N T _ -
75=3ank: =01 | Eame W ApP 75 |GARY i JURREK, Agt, P Tech.
11. SIGNATURE OF EOD SUPERVISOR 12. SIGNATURE MAJCOM STAFF

FORM
AF \ov 71 1058  PREVIOUS EDITION IS OBSOLETE.



REPLY YO
ATTN OF:

SUNJECT

TO!

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 30 SECURITY POLICE GROUP (PACAF)
AFO S AN FRANCISCO 96274

3dLES/Sgt Ruiz/45221 18 Apr 75

Statement on Alrcrafll lixplosives Jearch

Accident Investigation Board

l. On 7 Apr 75, 1, UgtL Jouse M. Ruiz, 1"ltmx:;xplosivc Detector
Dog Handler, 3dLLS/Clark AB, Philippines along with kxplosive Detector

Dog "Rastus" V017 conducted a scarch Ior explosives in the wreckage of a
C=-5A aircralt, located in a rice paddie outside of Saigon. The following
areas were searched:

a) T-Tail Section

b) Fuselage section adjacent to the wings

c¢) Feces of wreckage identified as the Ramp

d) Miscellaneous pieces of wreckage scattered about the area.

2, The search was extremely difficult due to the terrian at crash site.
The dog was experiencing difficult in searching due to amount of water the
dog was working in. There were also numerous people located within the
search areas which also added to the distraction., Search met with negative
result, :

3. On 11 Apr 75, ogt Jose M. [uiz and iuxplosive Uetector Dog "Rastus"
conducted a search ol pieces of the wreckage of the C-5A at the 31 Aitts
Hanger. The following pieces were searched:

éag Three pieces of the section called the Hamp
b) Twenty miscellaneous pieces

Search met with negative result. Search of these pieces was extremely di-
fficult due to the fact, the pieces searched had been washed prior to the
search.

4o Military orking Log/lxplosive Detector Log "Rastus" brand ,#VO17,

age: L ycars was certified as an ixplosive Detector Dog at PACAF hMilitary
Training Dog Center, Kadena AB, Ukinawa on 22 aug 7L "lastus" has beei.
trained to detect/alert on the odors of the following explosives: Luiokeless
Powder, Composition C-4, TNT and Uynamite.

- -

\ M, [UIZ, Sgt, AP
82-44-1313, 34 Law wilorcement
adron/Military Working Dog Section



REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE

HEADQUARTERS USAF SCHOOL OF APPLIED AEROSPACE SCIENCES (ATC)
LACKLAND AIR FORCE BASE, TEXAS 78236

TSPD 22 April 1975

Explosive Detector Dog Exercise

Accident Investigation Board C-5A (218)

1. On 21 April 1975 the Military Dog Studies Branch received a
telephone call from the MME-5 Branch, Kelly AFB, requesting
a search by explosive detector dog teams, The search was to
be inside door 11, building 155, at Kelly AFB, Permission to
conduct the search was received.

2. The following personnel and dogs responded to Kelly AFB to
conduct the search.

a. Major Dan J, Craig, Chief, Animal Behavior Science
Section, Department of Security Police Training.

b, SFC Edwardo W. Eckert, Chief, Explosive Detector
Dog Course, Military Dog Studies Branch.

¢. Michael K. Regan, TSgt, Instructor, Explosive
Detector Dog Course and detector dog Rex 7K84,

d. Dennis M, Burke, TSgt, Instructor, Explosive
Detector Dog Course and detector dog Margo Y004

3. The search entailed checking geveral parts and pieces of an
aircraft for residual explosives odors, During the search of these

parts there were four positive responses by both dogs on the
following,

a. Cargo floor attachment to aft ramp.
b. Right hand pedal door,

¢ Two small pieces of cargo floor,

"PREPARE THE MAN"



d. Right upper hinge (pressure door),

[Q@f?@uc

DAN J. CRAIQG, ajor, USAF VC
Chief, Animal Behavior Science Section

. ,
odoaR%{o lv/)' Q/
EDWARDO W. ECKERT, sf’_—C’, USA

Chief, Explosive Detector Dog Course

’/”//4(%2(///6 /Z —
MICHAEL K. REGAN#TSgt, USAF
Instructor, Explosive Detector Dog Course

%’“"‘“ﬁ*‘%%br
D NIS M. BUR , £Sgt, USAF

Instructor, Explosive Detector Dog Course



REPLY TO
ATTNM OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS USAF SCHOOL OF APPLIED AEROSPACE SCIENCES (AJC) Y £
LACKLAND AIR FORCE BASE, TEXAS 78236 W n

TSPD 2 May 1975
Explosive Detector Dog Exercise

Accident Investigation Board C-5A (218)

1. On May ], 1975 the Military Dog Studies Branch received a telephone
call from the MME-J Branch, Kelly AFB, requesting a search by ex-
pPlosive detector dog teams, Permission to conduct the search was re-
ceived, The search was conducted inside door 11, Building 155 and an
adjecent Building at Kelly AFB.

2. The following personnel and dogs responded to Kelly AFB to conduct
the search,

a. SFC Edwardo W, Eckert, Chief, Explbsive Detector Dog Course,
Military Dog Studies Branch. :

b, Michael K. Regan, TSgt, Instructor, Explosive Detector Dog
Course and detector dog Rex 7TK84.

c¢. Dennis M. Burke, TSgt, Instructor, Explosive Detector Dog
Course and detector dog Margo Y004,

The search entailed checking the aft ramp and the pressure door of an

"PREPARE THE MAN”



aircraft for residual explosives odors. During the search there were no
positive responses,

Oé; ; / 2
‘ Af_; ( .
DWARDO W, ECKERT, SFC USA

Chief, Explosive Detector Dog Course

- / ”
%M /é{_‘f’)—;,
MICHAEL K. RE , ISgt, USAF
Instructor, Explosive Detector Dog Course

Q;s,,,:t;, AR&Q\)
DENN . BURKE, TSgt, USAF

Instructor, Explosive Detector Dog Course
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REMY YO
ATIN OF:

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS TWENTY-SECOND AIR FORCE (MAC)
TRAVIS ‘AIR FORCE BASE, CALIFORNIA 94535

22LGM ' 24 guL 1975
waxc: Review of Witness Statements for Collateral Investigation of C-5

S/N 68-218 '

22JA

10:

As requested by Colonel Bernard A. Waxstein, Jr. , C-5A Collateral
Investigating Officer, I havre reviewed the witness statements of TSgt
Noah E. Fields, FR 566-44-7386, Sgt Larry G. Van Dyne, FR 007~
52-7219, Mr. Glen Critchfield, WL-10, SSAN 547-28-7261 and Mr.
William E. Hell, L-10, SSAN 470-07-9640, My review included the
statements made by above named individuals and also the technical
order guidance provided for the tasks involved, i.e., cannibalization

of aft ramp lock subsystem tie rods from C-5 S/N 68-213 and installa-
tion of the tie rods on C~-5A S/N 68-218. My conclusions are as follows:

a. Mr. Hell and Sgt Van Dyne removed two tie rods from aircraft
-213 and installed them on aircraft «218 from which the rods had been
previously removed. No specific instructions covering removal and
installation of these rods are included in TO 1C-5A-2-12. Paragraph
3-8la, TO 1C-5A-2-12, "Aft Ramp Lock Subsystem Installation'',
states ''install components of the aft ramp lock in the reverse order
of removal''. Mr. Hell and Sgt Van Dyne statements indicate that they
did follow this simple instruction. After the rods were installed, the
final rigging, adjustment and operational checks could not be accomplished
since hydraulic power could not be applied to the aircraft due to other
maintenance problems. Mr. Hell and Sgt Van Dyne made AFTO 781A
form entries indicating that final adjustments and operational checks
were still required, The procedures followed by these technicians was
considered adequate and proper.

b. The actions of Mr. Glen Critchfield were only involved in
observing an operational check of the doors and in signing off the AFTO
781A entries after final adjustment/rigging ehecks were accomplished
by TSgt Fields. Since the requirement for final rigging and operational
checks were entered as a red x, corrective actions required two
signatures for proper clearance. Mr. Critchfield's actions were
considered proper. '

Global in Mission — Professional in Action



c. The actions of TSgt Noah E. Fields involved final rigging,
adjustment and operationally checking tie rod installations previously
accomplished by Mr. Hell and Sgt Van Dyne and clearing of the AFTO
781A entries. No specific rigging, adjusting or operational checking
instructions for tie rod installations are given in TO 1C-5A-2-12, Para-
graph 3-81b of Aft Ramp Lock Subsystem Installation instructions states
"Rig aft ramp locks in accordance with rigging instructions provided in
Figure 3-44'', Paragraph 3-168, Aft Ramp Rigging Instructions includes
Figure 3-44, Paragraph 3-168d states ''Instructions are sequenced for
complete ramp rigging. If a particular maintenance effort requires
performance of only a portion of the rigging procedure, use the following
tabulation to isolate the applicable steps''. This following tabulation does
not contain steps for checking, rigging, and/or adjusting the tie rods
replaced by Mr. Hell and Sgt Van Dyne. Only Step 53 of Figure 3-44
could be considered as providing any tie rod rigging information pertinent
to the rods that had just been installed. Considering the lack of specific
tie rod rigging/adjustme nt information in TO 1C-5A-2-12, the actions
taken by TSgt Field became a matter of personal judgement and experience.
Sgt Fields decided to use Paragraph 3-173, Aft Ramp Mechanical
Rigging Verification guidance to verify the proper rigging and adjustment
of the tie rods. Since no specific guidance was provided elsewhere in
TO 1C-5A-2-12, his decision is not considered improper for the task
that was required. ,

d. The following is in reply to a question posed by the Collateral
Investigating Officer. Question: Would the procedures that Sgt Fields
stated that he used actually verify that the aft ramp locks were properly
rigged? Answer: Sgt Fields indicated that he used paragraph 3-173,

TO 1C-5A-2-12, Aft Ramp Mechanical Rigging Verification to verify if the
tie rods were properly adjusted. The title of paragraph 3-173 is misleading
and might indicate that accomplishing the instructions of para 3-173c would
verify that the ramp locking system is properly rigged. Accomplishment
of para 3-173c does not verify that all adjustments, measurements, pull
forces, and over center positions are correct as required in the total ramp
rigging procedures contained in para 3-168, Aft Ramp Rigging Instructions.
This is a deficiency in the technical instructions. This deficiency has been
brought to light by this accident. Corrective actions resulting from this
accident should correct this deficiency. : :

KARL F. POLANSHEK
GS-12, DAFC, 22LGMW
Aircraft Equipment Specialist



FINCE | 30 April 1975
Task #1128 CS5A Accident Investigation (S/N 68-0218)

ME-5/Capt Gregory/Capt Scheiding

The listed 24 Attachments were submitted to the Metallurgical
Laboratory for rmetallurgical amalysis, by the Accident Investigation
Team. The analysis performed on the various items were those
specifically requested by the Accident Investigation Team. Also
included are additional analyses which the metallurgists felt would
be helpful in answering questions concerning failure of the items.

SIGNED
0. H. DOUGLASS, JR. 24 Attachments
Chief, Metallurgical Lab Section Task 1128, Attachzents

MA 1 thru 24.
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22AF/LGM LETTER -
MADAR TAPE ANALYSIS

16 JuLy 1975



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS TWENTY-SECOND AIR FORCE (MAC)
TRAVIS AIR FORCE ‘BASE, CALIFORNIA 94535

REPLY TO

ann or: 22L.GM . 1¢ JUL 1975

e MADAR Tape Analysis, C-5A S/N 68-218

10: ZZJA

1. At the request of the collateral Investigating Officer, Colonel
Bernard A, Waxstein, Jr., the following information concerning

the MADAR maintenance data recorder tape is submitted. Analysis
was made of the Ground Processing System (GPS) Program 67220,
Flight Segment Parameter Listing (FSPL) reflecting the mission from
Travis AFB, CA, to the crash landing at Saigon during the period 30
Mar - 4 Apr 75.

2. Description of MADARS: MADARS is the malfunction detection,
analysis and recording system. It is installed in the aircraft to assist
flight and maintenance crews in checking airplane line replaceable
units and airplane systems for degradation or failure. The system
monitors critical flight and aircraft system parameters and announces
to the operator excessive system degradation. The system also
records this data on a maintenance data recorder (MDR) magnetic
tape. This data is transmitted to and stored in a central data bank

at Oklahoma City ALC and can be extracted by the ground processing
system. The data can be used to determine operational trends, air-
craft performance and structural integrity.

3. The MADAR MDR tapes were recovered from the crashed C-5
S/N 68-218 and the data was transmitted to the central data bank at
the Oklahoma City Air Logistics Center. A GPS Program No. 67220
Flight Segment Parameter Listing was then extracted for use in
verifying operational conditions of C-5 S/N 68-218 on the flights
prior to the crash. ' The GPS machine run Program 67220 is stored
with other aircraft maintenance records in the collateral investiga-
tion case file.

4. The GPS Program 67220 FSPL analysis reveals the following:
a. The aircraft had been operating normally since it had left

Travis AFB on 30 Mar 75. No unusual maintenance malfunctions
that could be related to a rapid decompression or aft ramp/door
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system failures were recorded. Critical engine, flight control,
airframe and aircraft system parameters were indicating normal
operations.

b. The flight from Clark to Saigon was normal with no mal-
function indications that could be related to problems that could
cause a rapid decompression or failure of aft ramp/cargo door
systems. :

c. Take off from Saigon was at 05:012Z.
d. Climb out was normal with all engines operating within limits.

e. At 05:13+ aircraft was in climb power, all engine parameters
within limits, at an airspeed of . 610 mach, at 23, 424 ft altitude. At
this time, the reported rapid decompression occurred and hydraulic
pressure to the pitch and yaw augmentation systems was lost.

f. At 05:14+, hydraulic pressure to the lateral augmentation
system was lost, aircraft began descending and engine throttles were
retarded.

g. From 05:14 to 05:28, aircraft was erratically descending and
extremely erratic throttle usage was recorded. Also, airspeed was
continuously increasing and decreasing in direct relationship to throttle
manipulation and rate of altitude changes. This verifies the reports of
the flight crew that descent of the aircraft was being controlled through
use of engine power.

h. CDPIR voice tape (transcript included elsewhere in this report)
indicates that the aircraft was on a headmg of 136 degrees at 05:08 and
passing Vung Tau at 05:10+,

i. At 05:28+, the MADAR tape indicated loss of power to the
recorder and no subsequent recordings. Aircraft at this time was
at 537 ft pressure altitude which was the same altitude recorded at
take-off,

M;%M(

POLANSHEK
GS-12 DAFC, 22LGMW
Aircraft Equipment Specialist
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Page 1 of 2 26 April 1975
MME-5/Capt Gregory/Capt Scheiding/57845 MANCE (Metallurgical lLaboratory)
# 6 Left Side Bellcrank & Pushrod 23 Apr 75
Task # 1128 Attachment # 1 ’ #142

Metallurgical Analysis

1. Two failed pieces of Bellcrank identified as No 6 left side bellcrank and
pushrod were submitted for analysis as per attachment #1 of basic MME Task 1128.

2. Photographs of the exhibits as received are identified as.Photo 1 and Photo 2,
and also shows where metallurgical speciren was taken, along with the TEM (Transmission
Electron Microscope) fractographs.

3. Spectrographic analysis identified the material of the two failed pieces as 7075
aluminum alloy, with a Rockwell hardness of Ry 92, this indicates the material is in
a T6 heat treated condition. The bellcrank arm that failed showed that there was
some evidence of shot peening on the inside where no paint was present, about 50%
coverage.

4., Visual and microscopic examination of the thin rib section fracture surfaces
showed that area where metallurgical sample was taken (See photo 3) there was
cansiderable corrosion om:the fracture surface which indicates it could have been

for sometime, other fractured surfaces did not show this condition (See photos
4 § 5). Also this area (Photo 3) revealed a ''Chevron'' pattern on the surface which
points to the origin of failure, and sometimes is associated with fatigue. Most of
the fractures on other areas was caused by excessive overload from the steel stud~
on the rear of bellcrank, which tore through the complete thickness of the bellcrank
with some sliding tc the side.

5. Metallurgical § TEM analysis revealed the fracture on the arm portion of the
bellcrank showed stress-corrosion cracking on the surface at the area indicated in
photo 2 (Met specimen). In stress-corrosion cracking the initiation and growth of
cracks, or the extension of cracks, result from the combined action of a corrodent
and applied or residual stresses. Fractures in high-strength aluminum alloys such
as this, are distinctly intergranular when fracture occurs by stress-corrosion
cracking, and the continuous grain-boundary path in the short transverse direction
of wrought products makes this direction least resistance to stress-corrosion crack-
ing. TEM fractographs (See photos 9 & 10) shows stress-corrosion facets along with
same dimpling, (A dimple is half of a microvoid through which fracture has occurred)
and corrosion debris on the flat intergranular surface.

6. Conclusion: The failure of the bellcrank was initiated by stress-corrosion
which was found present (See photos 9 § 10). Other fractures on the assembly were
found to be of the overload (impact) type failures.

JOHN PARKER, Metallurgist

' 1 Atch
S NFD Photos 1 thru 10
0. H. DOUGLASS, JR.

Chief, Metallurgical Lab Section
MA
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Page 2 Of 2 29 April 1975
MME-5/Capt Gregory/Capt Scheiding/57845 MANCE (Metallurgical Laboratory)
#6 left Side Bellcrank & Pushrod 23 Apr 75
Task #1128, Attachment #1 #142

Metallurgical Analysis

\

1. The following additional information was requested after report was typed.
Additional fractographs were made on fracture surfaces of areas designated as
"A" and ''B" on photo 2.

2. These fractograpns fumnished additional confirmatian of stress corrosion as
shown in photos 11 thru 14.

- "NED
JAIN PARKER, Metallurgist 1 Atch
. Photos -11 thru 14
STGNED

0. H. DOUGLASS, JR.
Chief, Metallurgical Lab Section
MA
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MME-3/Capt Gregory/Capt Scheiding/57845 MANCE (Metallurgical Laboratory)
Left Side No 6 Saddle Fitting . 23 Apr 75

Attachment 2, Task 1128 #142

Metallurgical Analysis

1. A fatled number 6 saddle fitting from the left side was submitted for analysis
as specified i{in attachment 2 of basic MME task 1128,

2. Spectrographic analysis showed that subject fitting was made of material
conforming to type 7075 aluminum alloy.

3. The failure involved a crack in the web area of the fitting. Also, three
battered areas associated with the failure were noted (see photos #1 and #2).
Photograph #3 shows paint flakes and stains on one of the damaged areas.

The color of the paint was similar to the paint om the fitting itself.

4. Practrographic analyeis of the fractured surface revealed small and flat
dimples characteristic of a shear overload failure (reference photo £4).

5. Conclusion: it was determined that the failure (crack) was caused by an impact
load that caused the wab to crack in a shear fracture mode. The damage
observed was also caused by foreign object impact.

g

MARCOS R. SOLIS

1 Atch
Metallurgist Photos 1 thru 4

AT

0. H. DOUGLASS, JR
Chief, Metallurgical Laboratory Section
MA
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28 April 1975
MME-5/Capt Gregory/Capt Scheiding/57845 MANCE (Metallurgical Laboratory)

Left Side - No 7 Hook Bellcrank Assembly ' - 23Kr 75
Task #1128, Attachment 3 \ a2

Metallurgical Analysis

1. One CSA left side No 7 hook bellcrank assembly was submitted to the Metallurgical
Laboratory to determine if any cracks were present, and to evaluate possible impact
damage to the 55K capacity hook as requested on Task 1128. Photo f1.

2. NDI Inspection was requested to determine if any additional cracks were present.
(See attached report). ‘

3. Visual and microscopic examinations revealed the following:

a. Photo #2 § #ZA taken at two different angles illustrate that the 34K cppacity
cargo ramp lock had suffered impact damage in two directions.

~ b. Photos #3 § #3A taken of the assembled and disassembled bolt assenbly
indicator mechanism cargo ramp lock illustrate points of impact. Also seen in
photo #3A is the directiom of bending after impact.

c. Photos #4 § #4A as requested in attachment 3 illustrate damage to the left

'side of the hook (Black arrow).

d. Photos #5 § f6 taken along the 34K capacity cargo ramp lock fracture surfaces,
revealed possible signs of corrosiom.

e. TEM (Transmission Electron Microscope) fractograph taken along the fracture
faces (Photos QS § #6), confims the presence of stress-corrosiom. Photo #7.

4. Conclusion: Failure to the bellcrank was brought about by stress-corrosion which
was confinmed in Photo #7. Other fractures on the bellcrank assembly were found to be
«f the overload type.

T T

B A

DAVID BARRERA, Metallurgist 2 Atch

1. Photos 1 thru 7
o 2. NDI Report

s

0. H. DOUGLASS, JR.
Chief, Metallurgical Lab Section
MA
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24 Apr 75
MANCY/Mr Rarrara MANCD/Nondestructive Testing Lab =Sec
CS5 Acft Lock Assesbly 24 Apr 75
MECE/Task 1128 Attachment 3 7576

Craks

1. One each Acft Ramp Lock Assemtly vas received by MNCD for nondestructive testing.
Assemb ly vas identified as Acfi Ramp Lock Assembly, Left Side #7 Canted Pus Sta 1231,
Ramp Sca 134,

2. Specimen asserbly vas disassembled and processed as follars:

a. All assexbly components made from ferro- magentic materials were processad
by the magnetic particle method, using longitudinal sad circular f{elds and the wet
continuous method of particle applicatiem.

b. All sspesbly companents made from wn magnetic materials waere processed by the
liquid penetrant method using inspection materials Type I, HMathod "3, MIL- } 25135C,
Group VI, with the family concept emulsifier and dry fluidized developer!

3. Inspection results:

&a. Magnetic Particle Inspection: No discrepancies were noted on all ferro-magnetic
components inspected.

b. Liquid Penetrant Inspection: Inspection revealed cracks on two components
made of non magnetic materials. Dafectiva components vere identified as follows:

(1) Bolt Asseasbly, Indicator Mechanisum, Ramp Lock, P/¥ 4F 53 7441014,
TO 16 i 4-1, Pig 182- 248,

(2) Bellcrank, 34K Capacity, Ramp Loek P/N 4F 53693-10C. TO 1G-5A 41, -
Fig 182 155,

4. All defective areas were marked,
oy
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Jose N. Garcia
Qlty Assr Spec
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29 April 1975

MME-5/Capt Gregory/Capt Ccheiding/57845 MANCE (Metallurgical Laboratory)
Right B. L. 84 !linge 23 Apr 75
Task #1128, Attachment #5 142

Metallurgical Analysis

1. One Right B. L. 34 llinge was submitted for metallurgical analysis in support of
MME Task #1128, Attachment #5. Photo #1.

2. Spectrographic analysis of the three sectioned and mounted sarples is as follows:
(See Photo *1)

a. Sample #1 - 7075 aluminum alloy
b. Sample #2 - 7075 aluminum alloy
c. Sarple #3 - 7075 aluminum alloy

3. lardness test taken cn the Knoop scale and converted to the Rockwell hardness
scale revealed the following:

a., Sample #1 - Rb-83
b. Sample #2 - ®-80
c. Sarple #3 - Rb-83

liardness readings tuken from the three mounted samples place the 7075 aluminum alloy
within the T-6 conditiom.

4., Initial microscopic and visual examination of the three specified areas, as seen
in Photo #1, rcvealed the following:

a. Samnples #1 i #2, Photos #2 § #4, which were located on the hinge left side,
facing forwards, exhibited similar fractures. Metallurgical examination revealed
a corbinatian of tensile cup followed by tensile shearing to the left. :

b. Sarple #3, Photo #3, was taken from the hinge mid section and exhibiied
shearing in tuvo directions.

5. Conclusions: Failure to the Right B. L. 84 Hinge was the result of first,

tension Ju%ling followed by secondary tensile tear or shear on aircraft impact.
LY Ly

DAVIDL BARRERA, Metallurgist 1 Atch
N2 o) Photos 1 thru 4

O. H. DOUGLASS, JR.
Chief, Metallurgical Lab Section
MA
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28 April 1975
M\E-5/Capt Gregory/Capt Scheiding/57845 MANCE (Metallurgical Laboratory)
Left B. L. 84 Ilinge 23 Apr 75
Task #1128 Attachment #6 £142
‘etallurgical Analysis

1. One failed left B. L. 84 hinge was submitted to the Metallurgy Lab for analysis
in support of Task #1128, Attachment #6.

2. Photographs were taken of the damage of the failed hinge. Photos 1 § Z.

3. Visual and microscopic examination of the specified fractured arcva revealed a
cycling tensile shear mode of failure. This can be attested to by the plane of
fracture from top to bottom with a tearing action between each cycle. Photo 3.
Evidence of a rubbing action was observed between cycles. Three samples were
selected as designated from area of concern. Samples were identified as #1, #2
and #3. Photo 3.

4. Sample ¥1 under microscopic analysis revealed tensile tear or shear brought
about by overload. Photo 4,

5. The remainding samples exhibited the same mode of failure except the change of
plane in which the fracture occurred. Photos 5 § 6. Sample 23 displays the
phenomena of the reversal of the temsile shear. Photo 7. It is quite evident that
the load had changed back and forth with great fowce.

6. Additional samples were sectioned to establish direction of load. They were
designated as 1A - 2A - 2B, Photo 2. Sample 1A, the bottom fracture is typical of

a tensile cup initiated by overload. Photo 8. The top fracture developed througn
tensile shear. Photo 8. Sample 2A, the top fracture exhibits a tensile cup in the
middle and a tensile shear on the left, both by an overload mechanism. Photo 9.

The bottom fracture shows 2 tensile shear, in tuo stages, induced by a bending action.
Photo 9. Sample 2B failed by a double action tensile shear brought about by overload.
Photo 10. All these samples attest to the directionality of the tension overload.

7. Conclusions: The load to propagate this failure was applied in tension pull,
photo 2, with a secondary load developing in tensile shear., Photo 1. Extensive
Tubbing by vibration is also prevalent in fractures throughout the B. L. 84 Hinge.

W, H. CROCKER, Metallurgist 1 Atch
R Photos 1 thru 10

0. H. DOUGLASS, JR.,
Chief, Metallurgical Lab Section
MA









