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One of the fracture surfaces from the coupling was sectioned and prepared for 
examination using the Scanning Electron Microscope (SEM). The fracture appeared to 
have originated in the area adjacent to the spring plunger. The fracture progressed 
around and through the coupling. SEM examination revealed areas of cup cone 
topography around the majority of the fractu re surface. Where the coupling finally 
broke, areas of shear overload were present (Figure 5). No other anomalies were noted 
on the fracture surface which might have contributed to the fracture. 

Figure 5 - Sample from the 
coupling that was examined 
using the SEM. SEM views 
showing tensile overload (views 
A. B and C) and shear overload 
features (view 0) seen on the 
surface. 

4. A fracture occurred at the coupling (4D00253G01) between fin tip pole 4 
(4000368H06) and fin tip pole 5 (4D00368H07). The fracture surface exhibited shear 
lips around the entire circumference of the tube. The fracture travelled around the weld 
bead that holds the spring plunger. Dirt deposits were present on the inner diameter of 
the coupling. There were no signs of corrosion around the area of fracture (Figure 6). 
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One of the fracture surfaces from the coup ling was sectioned and prepared for 
examination using the Scanning Electron Microscope (SEM). The fracture appeared to 
have originated in the area adjacent to the spring plunger. The fracture progressed 
around and through the coupling. SEM examination revealed areas of cup cone 
topography around the majority of the fracture surface. Where the coupling finally 
broke, areas of shear overload were present (Figure 5). No other anomalies were noted 
on the fracture surface which might have contributed to the fracture . 

Figure 5 - Sample from the 
coupling that was examined 
using the SEM. SEM views 
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4. A fracture occurred at the coupling (4D00253G01) between fin tip pole 4 
(4D00368H06) and fin tip pole 5 (4D00368H07). The fracture surface exhibited shear 
lips around the entire circumference of the tube. The fracture travelled around the weld 
bead that holds the spring plunger. Dirt deposits were present on the inner diameter of 
the coupling . There were no signs of corrosion around the area of fracture (Figure 6). 
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Figure 6 - Overall view of the coupling 
between fin tip pole 4 and fin tip pole 5 
showing the location of the fracture (top left, 
shown at-0.12X). Close-up views showing 
the fracture (top right, shown at -0.75X and 
bottom right, shown at -0.37X). 

One of the fracture surfaces from the coupling was sectioned and prepared for 
examination using the Scanning Electron Microscope (SEM). The fracture appeared to 
have originated in the area adjacent to the spring plunger. The fracture progressed 
around and through the coupling . SEM examination revealed areas of cup cone 
topography around the majority of the fracture surface. Where the coupling finally 
broke, areas of shear overload were present (Figure 7). No other anomalies were noted 
on the fracture surface which might have contributed to the fracture. 

Figure 7 - Sample from the 
coupling that was examined 
using the SEM. SEM views 
showing tensile overload (Views 
A, B and C) and shear overload 
features (view 0) seen on the 
surlace. 
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Figure 6 - Overall view of the coupling 
between fin tip pole 4 and fin tip pole 5 
showing the localion of the fraclure (top left, 
shown at -O.12X). Close-up views showing 
the fraclure (top right, shown at -O.75X and 
bottom right, shown at -O.37X). 

One of the fracture surfaces from the coupling was sectioned and prepared for 
examination using the Scanning Eleclron Microscope (SEM). The fracture appeared to 
have originated in the area adjacent to the spring plunger. The fracture progressed 
around and through the coupling. SEM examination revealed areas of cup cone 
lopography around Ihe majority of the fracture surface. Where the coupling finally 
broke, areas of shear overload were present (Figure 7). No other anomalies were noted 
on the fracture surface which might have contributed to the fracture . 

Figure 7 - Sample from the 
coupling that was examined 
using the SEM. SEM views 
&howIllg tensile ovel1oad (vtews 
A, 8 and C) and shear ovedoad 
features (view 0) seen on !he 
su1ace. 
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Material Analysis- All the fin tip pole assembly components that exhibited fractures 
were analyzed for material composition using X-ray Fluorescence ((XRF). XRF analysis 
revealed that fin tip pole joint 2 and both couplings from fin tip poles 1 & 2 and fin tip poles 4 
& 5 were aluminum based, with magnesium, silicon, copper, chromium, iron, manganese 
and zinc present as alloying constituents. Quantitative analysis matched with the general 
requirements of a 6061 aluminum alloy. The engineering drawing's call out for 6061-T6 
Aluminum as the required material is vague. It should specify 6061-T6 Aluminum per a 
known specification (i.e., SAE AMS 2770). 

The outer diameter, inner diameter and wall thickness dimensions of the fin tip pole joint 
2, and both couplings from fin tip poles 1 & 2 and fin tip poles 4 & 5 were obtained using 
calibrated calipers. All the dimensional requirements provided by the engineering drawings 
were met. 

Hardness Tests- The fin tip pole joint 2 , coupling between pole sections 1 & 2 and the 
coupling between pole sections 4 & 5 were subjected to hardness testing. Table 1 
shows the results of the testing. 

TABLE 1 
Hardness Rockwell 

"15T9 
80.5 
80.7 
81.2 

The engineering drawing did not specify hardness requirements for the components of 
the fin tip pole assembly. AMS 2658C was used as a guide to determine if the 
components met hardness requirements. Table 1 provides hardness and conductivity 
acceptance values for aluminum alloys. The requirement for 6061 in the T6 condition is 
78.0 Hardness Rockwell scale "1 ST" minimum. The values obtained on the tested 
samples met this requirement. 

Metallographic Examination- Mounted cross sections of the fin tip pole joint 2 and 
both couplings were used for metallographic examination. Examination up to BOOX did 
not find any discontinuities within the microstructure that could have contributed to the 
failure . The microstructures were judged to be normal for 6061 in the T6 condition 
(Figure 8). 
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Material Analysls- All the fin tip pole assembly components that exhibited fractures 
were analyzed for material composition using X-ray Fluorescence «XRF). XRF analysis 
revealed that fin tip pole joint 2 and both couplings from fin tip poles 1 & 2 and fin tip poles 4 
& 5 were aluminum based, with magnesium , silicon, copper, chromium, iron, manganese 
and zinc present as alloying constituents. Quantitative analysis matched with the general 
requirements of a 6061 aluminum alloy. The engineering drawing's call out for 6061-TS 
Aluminum as the required material is vague. It should specify 6061-T6 Aluminum per a 
known specification (i .e., SAE AMS 2770). 

The outer diameter. inner diameter and wall thickness dimensions of the fin tip pole joint 
2, and both couplings from fin tip poles 1 & 2 and fin tip poles 4 & S were obtained using 
calibrated calipers. All the dimensional requirements provided by the engineering drawings 
were met. 

Hardness Tests- The fin tip pole joint 2, coupling between pole sections 1 & 2 and the 
coupling between pole sections 4 & S were subjected to hardness testing. Table 1 
shows the results of the testing . 

TABLE 1 
Hardness Rockwell 

"1Sr 
Fin tip pole joint 2 80.S 
Couplina Poles 1 & 2 80.7 
Couplina Poles 4 & S 81.2 

The engineering drawing did not specify hardness requirements for the components of 
the fin tip pole assembly. AMS 26S8C was used as a guide to determine the 
components met hardness requirements . Table 1 provides hardness and conductivity 
acceptance values for aluminum alloys. The requirement for 6061 in the T6 condition is 
78.0 Hardness Rockwell scale -1ST" minimum. The values obtained on the tested 
samples met this requirement. 

Matallographic Mounted cross sections of the fin tip pole jOint 2 and 
both couplings were used for metallographic examination. Examination up to 800X did 
not find any discontinuities within the microstructure that could have contributed to the 
failure . The microstructures were judged to be normal for 6061 in the T6 condition 
(Figure 8). 
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Figure 8 - Metallographic views showing 
the microstructures of the fin tip pole 
joint 2 (top left, shown at 200X) and the 
couplings from fin tip poles 1 & 2 (top right, 
shown at 200X) and fin tip poles 4 & 5 
(bottom right, shown at 200X). All the 
samples were etched using Keller's 
etchant. 

All parts were returned to the AIB investigator. 

Laboratory Report #201601929 
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the microstructures of the fin tip pole 
joint 2 (top left, shown at 200X) and the 
couplings from fin tip poles 1 & 2 (top right, 
shown at 200X) and fin tip poles 4 & 5 
(bottom right, shown at 200X). All the 
samples were etched using Keller's 
etchant. 

All parts were returned to the AlB investigator. 
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20141205 

COLUMN. - Enter TM Item numbef. 
COLUMN b - Enter the applicable condition statu .. symbol. 
COW..,.. c - Ent. deficiencies and 

-X" - Indicates a deficiency in the equipment that places 
it in an inoperable status. 

• 
" 

" 

" 
56 

" .. 
" .. 

DEFICIENCIES AND SHORTCOMINGS 
, 

ill 

''''''''' 

. Opende wiftdl ccmuol Incr ill 
NLW/CHW .,-aLor press lhe 

.... 

open'" wiClCh in 

20141205 

c. 

DIAGONAl -fir - Indic:atet a material defect otMr 
than • deflclency which must bet corr.cted to increase 
efficiency or to make the Item completefy serv\ceab". 

LAST NAME INITlAlIN BLACK, BLUE-BLACK INK, 
OR PENCil - Indicates that a compIetety aatislldory 
conctltion exiltS. 

FOR AIRCRAfT - Statue symbols will be recort1ed In red. 

CORRECTN'E ACTIOH 

• 
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'30 

III 
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us 

III 
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• 

r 

< 

HAUL. 

CHW, heu u for frudom of .-malt 

beam lucmtHin ror ,uuril), MIl 

WINCHES : Move 
.. 

rIM' Gam • . pcdin. PliaL c:Qmllioa , 

wale,lub 

"'" 

In.pecl maill ICCW door "dies 
(or oJ _ . , c MId dctcrioncton 

• ,-
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'40 .. , 
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'60 

16' 

'02 

'" 
171 

172 

173 

'" 

, 

Ito.cJ and tillers for ..... Clean u 

filter . .,,. _iWe 1IoI: .... d 
enclOltm! for "vid 1eUs, 

Rcplau ECtJ b nm.,ecI or 
be s.ffiticnlly to iii_air "mo. 

perform • b, 

end MECU: hupoc:t (01" coolant n.id Itab. 
wbi .. tnd pipinl as reql.lWed.leadinl (0 

and "'EeU t2 

• • 

CORRfCTM ACTION 

d 
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r I' DEFlCIEHCIES AND SHQRTCCMNGS 
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.. and MECU i 
- pip"" '10 

- .. 4clun '" Ic.rem. 
J air fiften ecllUrc IMIt filler in "til 

"' , - 'll I .. , " """, ICI.M MdI i - '" ,-
",AUL W'NCH HPU, Inlpeel for 

"' 
'00 lupca fOf' 1000C or lIId.sin,ltard __ . 

'" lelfinl. ad d.ry<f'Ol. 
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( -----.,----' -------r-""iiilW:""-, I DeFICIENCIES AND SHORTCOMINGS CORRECTIVE ACTlON 

• • d 

n , , \ .. Ift r.I4 
7l 

FIBER 

" 
" STOP: veritY opel.tio. 

JUN('TIOIII BOX: a .. ,eel'Of 

" 
" ",1 
,. CONTROLLERS (4): Verify 

'0 : ''''PUt [or 

" ., 
" ' 

'03 IUin clO$t hur li_ 

r,! ANGLE SENSOR : Intped 

'" .+<>! 
16;) 

'" 

,,. 
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"' 
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un _ door.llIp llatc:ll;oec 
laddtrs for d ..... c. enlUre tk rttchtt -
IUlhe 1i,lu;", nationl 0pcraIe 

II roo. h:rf_ ctallr 

facnoiTJ for kill u4,.... 
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