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T0:  Supervisof - FHAA/NTSB Lialson

FROM: Manager -[|Mechanical Engineering

SUBJECT: Condition| pf Wheels, Brakes and Tires‘remOVed from Ship 678
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Per youtr request, the folllowing describes the condition of the wheels,” b;aken' and
tires removed from ship 678 after landing in FLL,

Hhesls and Tires |

The two wheel/tire agkemblies removed from the inboard side of the right;hand “main
landing gear (positigns 3 and 7) showed signs of being overheated. Much of the
tread and sldewall were d&scolored and there was some melting of the rubtbr where it
came in contact withithe wheel. In addition, the thermal fuse plugs in oth wheels
were blown. IR

~~~~~~

The two wheel/tire a ﬁies removed from the outboard side of the righ

landing gear (positigns 4! and 8) had skidded completely through the carcass,
rosulting in & blowoyt. [Uhere are no signs of excessive heat soak into the wheel or
tire,. ' :

Brakes

All four brakes were emoved from the right-hand main landing gear (posifions 3, 4,
7, and 8). The brake rempved from position 7 showed signs of overheating, as
evidenced by the bul [d pletons and mccelerated oxidation on the pressure plate,

One of the pistons hdd ruptured, In addition, one of the digk drive blocks had
fractured and separatpd from the carbon disk. The bulged pistons were most llkely
caused by softening
brake head. The bra
although no pistons
signs of excessive h

re pulged. Brakes removed from positions 4 and 8 showed no
any abnormalities,

ion of tha whesls, brakes, and tirae, Englneering believes the

ed Lip sometime during the landing, due to anti-skid system

o slectrical power loas which occurred upon contast with the
tires on the right-hand main landing gear wsre then required

and! braking loads, thus causing the overheat condifion. The

kell octurred after the landing, and were the tesult of heat

d brake.

After initial examin
gkidded tires had log
failure possibly due
runway. The other t
to support all weight!
bulged pistones most ]
soak intio a pressuriy

The wheels brakes andl tirps are currently on hold in Dept. 391 and await your word
to begin teardown and| further investigation. Should you have any queatibns please
do not hesitate to cqhtack me. Orlginal signed by:

-

Josaph C, Klipatrick
Joseph C. Kilpatrick ; ' ‘
JCK/BTS :wc r ; JUL 3 D 1993

filename: Ship678 —
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! SUBJECT: Report df

r - Afrcraft Maintenance ~ Shops
Adalyst - Componant Shops 111313

AJC 878; Findings of Wheals and Brakes

tires, wheels and [brakes removed from aircraft 678, right main
landing gear on F ry 23, 1883, in FLL. After detailed
disasselmbly, insp n and analysis of thess findings in
Departmant 391 - hee and Brake Shop, Maintenance beljeves ths
follows evants todk place upon landing:

Upon Tanding,lit
#8) locked u
failura caus
eslactri¢g pow
two cutboard
blew as a re

two outboard tires (positions #4 &

sibly due to anti-skid system

the possible momentary loss of

a result of the hard landing. The

B okidded through the casings and
The two inboard tiraes (positions

e requirad to provide all braking

in landing gear as well as support
Ouring the landing roll-out,

{1t up in the two inboard brake

ing in an overheat condition. The

two inboard and brake assemblies suffered

extonsive hea d mage caused by heat soak into the

prassurized b ak 8 after stopping the aircraft, The

twd outboard hrakes suffered no gamage. The status

of the Anti -|Skild and Auto - Brake systems is not

ingdtcated in the |f1ight data recodrder information

;g ined to D Ttﬁ's Parformance Engineering by the

extcessive he

Ag par your regque g have raviewad the shop findings of the
assomblies re j
061

A daetatited summary of ths'shop findings is attsched for your
review, ,

Attachments:
Shop Findings
Figure A

cc: Qeneral Forema
Foreman -~ Depay

ummary

- Afreraft Maintenance Support - Shops
tmﬂnt 391 - Wheel! & Brake Shop

[P, ., SEM .
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ﬁircraf: 678 Shop Findings Summary ‘
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The following is f derailed breakdown of the shop findings,
Hihp gear positions are numbered as follow#s

The right main la

# 3 -~ Foryard Inboard # 4 - Forward Outboard

i
" # 7 - Rea? Inboard # B - Rear Outboard }
|

4} Vendor S/N - QB 070
DAL $/N - DL 842

f

* Receiyed in gshop flat due to melting of the |
hefmal fuse plugs that melt at 380 degrees
ahrenheit (3 each per inner wheel half) |
* Shpows|signs of overheat by discoloration of
bidea11 and tread, also by soma melting of
khe| rubber where 1t contacts the wheel

Wheel Assembly: |
* Shows|signs of overheat by discoloration of

in}sh ‘
* Thermal fuse plug melted due to overheat L
* Bgth wheel halves failed NDT hardness tests as
sult of overheat (scrapped) \
\

Brake Assé¢mbly:
»

we|signs of excessive haeat build-up in all

rake assembly components (Ref. Figure A)
que tube discolored and warped (scrapped) .
Ft hields delaminated (burned) '

eader plate warped by excessive heat and
aijed NDT eddy current test (scrspped)
pistons damaged in brake housing assembly
totque plate (brake housing) damage per NOT
mp sensor tested and returned to service

=
~4ZZ OIXI4Hd &0

®* * ¥




4

FROM SwdT 1450w

g

-

Wheel:

rtaft 678 Shop Findings Summary

ved in shop flat due to melting of the

[0 19293 1e: 09
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andor §/N - QB 081 |

)AL 5/N - 840

|

mal fuse plugs that melt at 360 degrees
enheit (3 each per inner wheal half) |
signs of overheat by discoloration of
wall and tread, also by some melting of
rubber where it contacts the wheel

sfgns of overheat by discoloration of

* Shpws
ini
¥ Tharm
* Both
r
Brake Assenbl
* Shpws
ra
* Toprqu
% Haht
¢ Pifto

ghields dalaminated (burnad)

sh

1 fuse plug malted duo to overheat

heel halves failed NDT hardness tests a
sult of ovarheat (scrapped)

P

signe of excessive heat build-up in all’
e assembly componaents (Ref. Figurs A)
tube discolored and warped (scrapped)

s bilged in all seven positions in brak

ouding, #3 piston ruptured due to 1nterna1

1 naves NeveRr

¥ Splea
'ad

% No'to

%  TeMp

|

sade

sure bulld-up (Ref., below & Figure A-A)

diameters at largest point:
measuraments taken starting at quick
conhect fitting proceeding clockwise,

%b l]owaIe diameter: 1.373 {n.)
n ,

#2 -’1 B1 |

#3 - 1.968 Hole blown in side
#4 - '82

#5 - U‘e

#e - 042

HT -

r plate warped by excessive hesat and

d NDY ¢ddy current test (scrapped)

ue plate (brake housing) damage per NDV
nsor tested and returnad to service
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# 4 - Forward Out och: Vendor §/N ~ QBOED
: DAL S/N - 843 3
Tire:
* Skiddpd through casing and blown ‘
Wheel ' |
» ¥ damage found to whoee) assembly |
* i

ted and returned to sarvice

Brakn Assdmbly:

* N9 damage found to brake asgsembly
* Temp bensor tested and returned to service
* stofed, tested and returned to service

- Rear Qutboand: |Vendor S/N < Q8063
DAL 8/N - 841

Tire! -
SKkidded through casing and blown

Wheel: E
* Nd| dapage found to wheel assembly '
* Tdpte and returned to service

Brake Assdmbly:
¢ Nai damage found to brake assembly
¥ Tgmp g$ensor testad and returned to service
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SWARS-2  RWS  MSG FOR FLL  FLT-1084/23FER SH- 472-D 1541Z/723FER
LoAD PLANNER ~ R-WILLIAMS EXT ~ 009 FOS ~ BA
DOWNHL INE STNS— ATL

FLIGHT ORIGINATES - FLL LOCaL ETD 1050 GMT ETR 1850

FLANNED L0AD BREARDUCHIN NER 1
THRL  FPSGRS CHRIG

LOCAL PEGRS 327200 ATL, 22/200

TOTAL FZGRS 32/200 CAFPACITY Z&/154

LOCAL CARGD 10847 RAGS J02/07097 EST CARGO Q3750

TOTAL CARGO 10547

MIN/MAY IN BINS 1 AND 2 FREF  2340/&187 LIMITS FRo/an4s
MAX CARGD AS BOOKED 21710 MAX CARGO WITH FULL PEGRS 21710
ENDOF RAMF WORESHEET '

_______

¢l FLLFMDOL FLLRROL ATLFMIM., ATLRRDL
SFLLOGI, 231610

FIM

FLL 1086/22 FLND 1115

2314611

RES 22320

e N s N e b e A i et s, sm——

FUEL DISTRIBUTION ADVISORY MESSAGE NUMEER 1
FLT-108&/23 FiL-ATL SH- A7R-0 1313Z2/22FER
LOAD FPLAMNNER — R-WILLIAMES EXT — &% - Bﬁ
~~~~~~ FUEL DISTRIBLITION @—————
TANE ID TANE WGET
.M~ 1 1500
RM- C11E00
A~ O
TTL FLEL 23000
FUEL REMARES
% FOR #% PL7Z VERIFY BEFORE HOOE-UF. IF LOAD 1% LESS THAN
FLANNED 0OR OVER 2000 LRSS MORE — NOTIFY AGENT IN CHARGE

END OF FUEL DISTRIBUTION ADVISORY MESZSAGE

s ey . —



4—+%5 FORM MAY BE USED WHEN AUTHORIZED BY STANDARD PRACTICE REVISION OR OTHER APPROVED DOCUMENTATION

FUEL SERVICE RECORD | STATION: | FLIGHT NO. | DESTINATION: | SHIP NO. | DATE. DELTAAGENT,
A DELTA{GE 1227 | dre | 6701222 73 Lo,
AMIRCRAFT TYPE: FUELTYPE: [F<quETA [JOTHER
1281151 K -~ ) SPECIFY
REGIRD 892 /S5 / [J € JETA ( )
AIRCRAFT ' | INOPERATIVE GAUGE READINGS
TANK | OPERATIVE GAUGE ENTRIES PAE SEAVICE AFTER SERVICING
SYSTEM | AFTER SERVICING PRIOR TO SERVICING |["STTCK TACTUAL | STICK JOESIRED| STICK |ACTUAL
v DESIRED GAUGE ARRIVAL FUEL NO. USEDIREADINGINO. USEDIREADINGENQ. USED|READING

L 7 ielo AVAVAYL%] / A2lo
A4S VAV J':') j/‘j[) ) /J A L2

: A DEITA AIR LINES [#0teages - ;| .
“’ o K ORR — [wom A Lpn7Ad ]
C";‘DL . &"(,. Dept./Sta. / /0y - FL(_ -
Dept. / Sta. Phone # jfj -/ 7;[ __1
. - = i N
Vax o Yosge 7/$” /7 ZFax e B 35Y - 7§
041220254 Sticker 7/92 ]
JBbpp L C1ef) # X2 ||_IF STICKS ARE USED COMPLETE THE FOLLOWING
L TOTAL DISPATCH POUND =" TOTAL POUNDS PRE-SERVICE: PITCH = ROLL =
o AFTER SERVICE: PITCH = ROLL =
T . ™ INOP GAUGE FUELING METHOD USED:
ON BOARD MY A Pi= AGENT VERIFYING STICKS:
SUBTRACT TOTAL POUNDS p= ) FUEL BOARDED PER SERVICING VEHICLE METER(S)
—— A3
ON ARRIVAL ,d»? Ak GALLONS PUMPED | winag VEHICLE NO.
LEFT
EQUALS POUNDS ADDED == |. ,:)
RIGHT i
DIVIDED BY ACTUAL FUEL DENSITY . _ P e U 3
LBS/GAL (USE 67 IFNOT AVALABLE) o~ | & 7 24 ’ -""‘ﬁﬁﬁ -
: 2 el b
L, ' “
EQUALS — (NOTE: LITERS x 0.26417 = U.S. GALLONS) =
CALCULATED GALLONS ADDED
-' FLEET __ TFUELING TOLERANCE | SPREFERENCE| |
SUBTRACT — < DC-9 +/- 150 GALLONS SP 3589 C
TOTAL GALLONS PUMPED . ] MD-88 +/- 150 GALLONS SF 3584 v
' B-727 +/- 150 GALLONS SP 3592 -~
B-737 +/- 150 GALLONS SP 3588
EQUALS DIFFERENCE == B-757 +/- 200 GALLONS SF 3582
. B-767 +/- 250 GALLONS SP 3587 ‘
A310 +/- 250 GALLONS SP 3581
ALLOWABLE DIFFERENCE L-1011___|+7-4% OF CALC.GALS| __SP 3583 N
{TOLERANCE) —_ MD-11 +/- 4% OF CALC. GALS | __ 5P 3585 ,
REMARKS: K76 Fo.8, 1

COPY:  WHITF VO O —n
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COFY FROM OZD3E 23FER/1O0S4

FRFFRIS4TOF R1IES313
WIR TRAMNSMITTED 7O B1Z2204 —-SHRZ

FLT 1026722 FLEL-ATL 3142 LI PLNR R-WILLIAMS 4H1514
FIRAL WEIGHT DATA RECORD  DATE/TIME ZZFEB 12472
GATE BT -~ SMRE
120350 OEW 7§7 SHIF  &78 INCLUDES & FLT ATT W/BAGE
1000 ADD DE P TO 4 PSGRS AND 320 LE

4420 26 FC

HEEZO 154 Yo
195 b A b

] Bl CARGH
2T7HO Bz CARGO
4442 Bz CARGH

470 E4 ARG

171147 IERD FLUEL WETGHT MAX 124000
171123, 64 ADULIZTED ZFW 22,3 PCT MALC ZFW

ERA0E FLEL/LM- 11701/RM~- 11701/0CA~ O
—350 LESE: TAXT FLEL

194189 ACTUAL TAEEOFF WEIGHT Al 4% 25.4 FPCT MAC

R AR R T S S S 2 Y S R T L L LR R R
1242254 QUJU?TED TAREOFF WEIGHT FLL TAKEOFF WEATHER  /NWS
' TEMF  71F ALT 29.94
WINDO 3347 & ETS

210620 MAX TAKEOFF WT THIS FLIGHT"
LIMITED BY MAX STRUCT LANDING WT

MAX T/0 WT LG ATL. MAX LG WT BLURNOFF 126380 FC2T 4% F
2104680 FLAF 20 1 2E000

FEZR0O0 MAaX STRUCTURAL TAKEGFF WEIGHT

SEH I e E 3 36 330 30 50 5 40 36 56 8 4 0 0 3 R 1R 46 R S 30 30 3 1 48 30 3 3 2 30 2 38 38 35 3 45 3 3 3 3 2 3 3 3 3
FLLL. RWY %L /P00l FT ZiF/ 2217 ETW SXW
STANDARD PROFILE

FWY COND THRUST /FLLAF FERF LIM RATOW STAR V1 VR V2
*[RY #ATO2/15% #1475 TW 02 174752% Z.3#133 134 139%#
£[IRY  # HATIHE /L5 #1PS2A0 TW 10 1952403 Z.8#131 134 159
+[IRY % #  TO/15% #21AGZE TW 10 Z14A5224 3,3%#127 133 138+
SLWET TO/1LS L ROAREL TW 10 206554 3.8 120 133 138
10y TO/1S 1922254 TW 10 199254 3.8 108 133 133
SECTR TOA15 123817 TW 04 1958319 2.8 114 133 138
SOCTR TOA1S CWERWT CVERWT ——= e e e



