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ANALYSIS 

Snmmslry of Findings and Analysis 

The engine externals exmination revealed no signs of fire darnage. The externals displayed 
impact damage predominantly on the lower portion of the engine. All major engne smcfural 
casings displayed no impact deformation. 

The externals examination reveald an opening (gap) at the lower section of the fuel contml unit 
(FCLJ) flaw and drive body mating flanges with disengagement of the bofitom leR side retention- 
bolt (identified in this report as bolt and location No. 31, The bolt installed at location No. 3 was 
shorter than specified for that location and thread engagement within the: flow body was 
approximately 2 full threads The fuel bypass passage (Po) prefomed pacfing was partially 
extruded at the flange opening, The FCU power lever quadrant protractor needle and manual 
override linkage shield were impact damaged. 

This documunt is subject to the restriction conpained on the cover page. I 
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Conclusions 

?'here were no engine anomalies that would have prevented the engine from producing power 
prior to impact. 

Based on the information available and the analysis conducted, it could not be established when 
the stripping of the flow body threads and the opening of the flanges between the FCU flow and 
drive FCU bodies occurred. 

This document i s  subject to the restnction contained on the cover page. 
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Bottom LH view (intake area) shows the impact damage ta the 
central fimea2 with the P3 pneumatic and d n  oil pressure lines. 
Bottom LB view (gas generator case side) shews the impact 
damage to the central hzseal with the P3 pneumatic and mi0 oi1 
pressure lines Bonom LH view (gas generator case side) shows the 
impact damage to the celilm fireseal with the I13 pneumatic and 
main oil pressure lines 
Closer view of phuto no. 10 shows the damge to the mml 
fireseal with &he main oil pressure line 
Bamm LH view shows %he damage to &e rear fixseal, and the 
aircraft main rotor coupling (A) still attached on the RGB output 
couplingklutch gemh&. 
Engine bottom view shows impact damage. 
Engine LH fimt view shows the aircraft FCU PLA RVDT (mow), 
8 8  received 
FCU IW view - The circle indicates the m a  of the opening of the 
mating flange of the drivelflow bodies (see photo no. 16 below for 
claw-up). 
The circle shcwr, the opening at the mating flange of the FCU 
drivelflaw bodies. 
FCU LB view - The circle indicates the openhg area with the 
extruded Po packing and the bottom left flange retention bolt No. 3 
disengaged (see photo no. 18 Wow far close-up). 
The large circle shows the o p e d  mating b g e  of the dz-ivelflaw 
bodies with the extruded Po fml packing. MOW p I n b  to the 
dimgaged bolt No. 3. ne smu circle dmwa tk fkw flow 
body tbeddu csiled on the h l t  thrads, 
FCU botsom view - The circk shows the qened mating h g e  of 
ths ckvdflow bodies. ' Ihe mowa p i n t  i o  the Py & Plc air 
passages. See photo no. 20 below. 
After remd & alternate bottom view &ow8 the opened (circle) 
mamg flange of tbe PCU bo&w n e  F W  Teflon dnve coqlmg 
was iptaat 
Close up LH view of the opening & the exWuded Po packing of the 
mating flange of the drivdflow bodbs.  Arrows p i n t  ta the 
disengaged botiorn I& retention bob No. 3 .  
FCU back vkw shows the dnve body pad md the drive daft tefhn 
coupling &rows point to the retention bo14 of tho dxive M d y  to 
the flow body. The circk shows the extruded Po packmg. A blue 
saia (blue m w )  noted on be drive b&g cover. 
Bok No. 3 { b m  left); dimgagtd ghhott bolt not in specified 
'location 
Bdl No. 2 {top Fiat): long bolt not insudled in a p c l f i d  locatim 
%Its No. 1 (top left) & No. 4 (Bottom right): shm bolts insrafled in 
proper locations 

Th~s d m m t  IS subpet rn the re~mnon contamed m t h  mvar pap. 
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Photo no. 25 
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Arrow points to the bent FCU PLA protractor needle and the circle 
area indicales the indent on the sheet metal cover nf‘ the manual 
override linkage. 
Ilnginc top view at the exhaust case area shows the dented 
pneumatic 1 ine (arrow). 
A blue stained residue (arrow) noted in the vicinity of the drive 
cavity ofthe fuel pump drive pad. 
Kemoval of thc MEC from the drive pad of the RGB shows an 
intact Teflon drive coupling 
View of the P3 filter & the inside of the filter bow1 being dry and 
clean 
View of the assembly of the AGB housing/Searslbearings 
View of the assembly of the AGB diaphragmiE:earsIbearings 
Downstream view of the intact CT disc assembly and combustion 
liner 
T‘railing edge view of several CT blades shows no evidence of tip 

Photo no. 32 
Photo no. 33 
Photo no. 34 

Photo no. 35 
Photcl no. 34 
Photo no. 37 

Photo no. 38 

Photo no. 39 

Photo no. 40 
Photo no. 41 

Photo no. 42 

mot0 no, 43 
Photo no. 44 
Photo no. 45 

Photo no. 46 

Photo no. 47 
Photo no. 48 

Phvtu no. 49 

1 ’‘ stage compressor stator shows no evidence of rubbing damage to 
the shroud. 
Leading edge view of the intact 1 ’‘ stage compressor rotor 
Trailing edge view of the intact 1” stage compressor rotor 
View ofthe compressor impeller with its shroud housing shows no 
evidence of rubbing damage. 
View of the compressor rotor spacers shows no impact and rubbing 
damage to their OD’s. Note that the wetness seen on the spacers 
(0.D) was introduced during the disassembly handling. 
View of the compressor rotor air seals shows no impact rubbing 
damage to the OD’s. 
Leading edge view of the intact P’T stator assembly 
PS module L H  view of the intact PI’ stator & housing, the T5 
harness & the TED 
PS module RH view of the intact PT stator & housing, the T5 
harness & the TED 
View of the intact PT disc assembly 
View of the P’T‘ blade shrouded tips show light rubs. 
Vicw of the PT shroud shows the rubbed seal knives between the 

Another section view of the PT shroud shows the light rubs to the 
seal knives referred in photo no. 43 above. 
A ssczion view of the PT shroud shows the seal knives being intact. 
RGR module shows the intact input-drive coupling shaft linking 
with the PS module. Arrow points to the RGB output drive. 
Closer. view of the intact output-drive coupling shaft 

arrows. *a 
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Photo no. 50 

Photo no. 5 1 
Photo no. 52 

Photo no. 53 

Phuto no. 54 

Photo no. 55 

Photo no. 54 

Photo no. 57 

Photo no. 58 
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View of the intact KGB output shaft, sprag clutch & No. 14 duplex 
bearings 
C'loser view of the intact sprag dutch 
Inside view of the idler gear shows the intact 
sprag clutch & the intact No. 15 rvller bearing. 
View of the intact asssmbly of the idler and torquemeter gearshafts 
and roller bearings (#lo & #15> 
RGS internal view shows the intact outer ring tlange of the No. 9 
roller bearing and the four bolted fragments of the No. 12 ball 
bearing outer ring (see photo no's 54 6: 55 below). 
View of the No. 12 ball bearing attached to the idler gearshaft, 
which shows all four (3) fractures of the flanged outer ring. 
View of the four (4) fractured areas of the flanged No.  I2  bearing 
outer ling 
Detail view of the fracture surface of one of a fractured No. 12 
hearing outer ring lug 
Leak lest of FCU S N  C68008 drive body S/N 0005 shows the 
spray of  fuel due to fuel and air leaks at the mating flange of the 
drive and flow bodies. 
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Honeywell Teardown & Testing Report of One model DFF2 Part Number 3244896-9 Serial. 
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Description: 

P&WC Accessories Incident Factual Notes Job 05009190 
P&WC Mechanical & Electrical Clinic Evaluation 
P& WC Materials Investigation Laboratory Evaluations 
PWC Chemical Laboratory, Tabulated Results of  the Analyzed 
Samples 
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As received, engine S/N PUOOQB container with a cardboard box attached above the 
Photo no. J - L 

container, 

Photo no. 2 
As received, vatious aircraft instruments 
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Photo no, 3 
As w i v e d ,  trim cornwattor, EEC and igniter box 
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Photo no. 8 
RH bottom view (intake area) showing the damage to the front & central fireseals and oil scavenge lines 
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Photo no. 13 
Engine bottom view shows the impact damage. 
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Photo no. 14 
Engine LH front view shows the aircraft FCU PLA KVIIT (arrow), as received 

1 his document i s  subject to the restriction contained on the cover page. 
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Photo no. 21 
c lose up LH view ofthe opening & the extrudcd Po packing of the mating flange of the drivelflow 

bodies. Arrows point to the disengaged bottom left retention bolt No. 3. 
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Photo no. 22 
FCU back view shows the drive body pad and the drive shaft Tcflon coupling. Arrows point lo the 

retention bolts of the drive body to the flow body. The circle shows the extruded Po packing. A blue 
stain (blue arrow) noted on the drive bearing cover. 

Bolt Yo. 3 (bottom Icft): disengaged short bolt not installed in specifred location 
Bolt No. 2 (top right): long bolt not installed in specified location 

Bolts No. I (top left) & No. 4 (bottom right): short bolts installed in proper locations 

This document is subject to the restriction contained on the cover page. 



Photo no. 23 
Arrow points to the bent FCU PLA promctor needle and the circte area indicates the indmt on the she& 

mew1 cover of the manual override linkage. 

Pbto no. 24 
Ewne top view at the exhaust cm4c area shows the dented pneumtic line (mow). 
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Removal of the MEC i ? ?  the drive pad of the RGB shows an intact Teflon drive coup1 
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Photo no. 31 
Trailing edge view of several CT blades ~hows nu evidence of tip rub 

i 

Photo no. 32 
Leading edge view ofthe C'r disc asscmbly 'I 
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General view of the intact components of the compressor assembly being intact 
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Photo no. 34 
1" stage compressor stator shows no evidence of rubbing damage to the shroud. 
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I I. 
Photo no. 3 / 

View of the compressor impeller with its shroud houing shows no evidence of rubbing damage. 

I 

'I 

Photo no. 38 
View of the compressor rotor spacers shows no impact and rubbing damage to their OD's 

Kate that tho wemess seen on the spacers (OD)  was introduced during the disassembly handling. 

'This document i s  subject to the restriction contained on the cover page. 
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Photo no. 41 
PS module LM view of the intact PT .<rator & hwsing, the temperature harness (T5) & the TED 

t 
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Photo no. 43 
View of the intact PT disc assembly 
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Photo no. 44 
View o f tbe  P T  blade shrouded tips show light rubs. 
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Photo no. 50 
View of the intact KGB output shafl, sprag clutch & No. 14 duplex bearings 
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Photo no. 55 

View of the No. 12 ball bearing attached to the i d h  gearshaft, which shows all four (4) fractures of the 
flanged outer ring. 
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