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EXAMINATION:

An examination was conducted with representatives of the NTSB, Boeing ASI, and 
Boeing Structural Damage Technology (SDT), at the EQA facilities in Seattle, WA, on 
September 24, 2019.

The wire and grease samples were hand carried to the examination by NTSB 
representatives.  The wire samples are shown as received in Figure 3 and Figure 4, and 
the grease samples are shown in Figure 30 and Figure 31.   

The section of blue wire removed from the fuselage is shown in Figure 3, referenced as 
Wire Section 44.  The three-wire harness from the RMLG is shown in Figure 4, labeled 
RMLG Wires. 

Figure 3 – Blue wire removed from fuselage Figure 4 – RMLG wire harness

Enclosure to 66-ZB-H-200-ASI-19117



EQA AS13067
Page 4 of 17 

The RMLG harness was removed from the packaging for examination, Figure 5. 

Figure 5 – RMLG harness 

The RMLG wire harness had been cut for removal from the gear by on site 
investigators, as described by the NTSB and Boeing ASI.  The cut ends of the wires are 
shown in Figure 6 through Figure 8. 

Figure 6 – RMLG red wire Figure 7 – RMLG yellow wire Figure 8 – RMLG blue wire
Figure 6 through Figure 8 - RMLG wire harness cut ends 
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The end of the red wire opposite the cut end had 0.375  inches of stripped jacket, shown 
in Figure 9, and was measured to be 26.750 inches in length from the cut end to the 
end of the stripped wire.  One area of damage was noted in the jacket of the red wire. 

Figure 9 – RMLG red wire stripped end 

The red wire had a visible label printed with Boeing Material Specification BMS13-
60T10C03G018-92607, shown in Figure 10 and Figure 11.  There were no other 
defects or noteworthy items on the RMLG red wire. 

Figure 10 – RMLG red wire showing wire label 

Figure 11 - RMLG red wire showing wire label 

The RMLG yellow wire had a pin contact opposite the cut end, shown in Figure 12, and 
was measured to be 27.250 inches from the cut end to the end of the pin contact. 

Figure 12 – RMLG yellow wire contact end 
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Three areas of jacket damage were noted on the RMLG yellow wire, an example of 
which is shown in Figure 13.  There were no other defects or noteworthy items on the 
yellow RMLG wire.  No visible wire label was noted.

Figure 13 – RMLG yellow wire example of jacket damage

The RMLG blue wire was fractured opposite the cut end, shown in Figure 14 and Figure 
15, and was measured to be 17.125 inches from the cut end to the fractured end.  The 
blue wire fractured end was coated with particulates from reportedly being submersed in 
brackish water for several days after the incident, as shown in Figure 14 and Figure 15.  
No visible jacket damage or wire label was noted on the blue wire. 

Figure 14 – RMLG blue wire fractured end 
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Figure 15 – RMLG blue wire fractured end 

The RMLG blue wire was cleaned using isopropyl alcohol to remove particulates.  The 
blue wire after cleaning is shown in Figure 16. 

Figure 16 – RMLG blue wire fractured end after cleaning 
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All visible wire strands were described by ASI and NTSB as showing evidence of 
necking, or tapering of the wire from being stretched, shown in Figure 17 and Figure 18.  
There was also evidence of ductile overload, where the stresses applied to the wire 
exceed the ultimate tensile strength and the material fails quickly, as shown in Figure 17 
and Figure 18.  

Figure 17 – RMLG blue wire fractured end showing necking and ductile overload 
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Figure 18 - RMLG blue wire fractured end showing necking and ductile overload

Enclosure to 66-ZB-H-200-ASI-19117



EQA AS13067
Page 10 of 17 

The jacket of the RMLG blue wire was peeled back to expose all nineteen wire strands, 
shown in Figure 19 and Figure 20. 

Figure 19 - RMLG blue wire fractured end with jacket peeled back 

Figure 20 - RMLG blue wire fractured end with jacket peeled back 
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Wire section 44 was removed from the packaging for examination, shown in Figure 21. 

Figure 21 – Wire section 44 

Wire section 44 was noted to have a pin contact on one end, Figure 22, with the 
opposite end fractured and bent to approximately ninety degrees, Figure 23.  The wire 
was measured at 9.875 inches from the bent fracture end to the end of the pin contact, 
approximately 10 inches with the fractured end straightened.  Two areas of damage to 
the wire jacket were noted.   

Figure 22 – Wire section 44 pin contact 
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Figure 23 – Wire section 44 fractured end 

Digital microscopic images of the fractured end of wire section 44 are shown in Figure 
24 and Figure 25.  

Figure 24 – Wire section 44 
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All nineteen wire strands were described by ASI and NTSB as showing signs of necking
and ductile overload, as shown in Figure 25.  

Figure 25 – Wire section 44 showing necking and ductile overload
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The two blue wire lengths, when combined, were noted as being similar in 
measurement to the RMLG red and yellow wires.  Table 1 shows the wire lengths for 
ease of comparison. 

Table 1 – Wire lengths in inches 

RMLG red wire 26.750 inches
RMLG yellow wire 27.250 inches
RMLG blue wire 17.125 inches

Combined 27.125 inches 
Wire section 44 ~10 inches

ANALYSIS:

Two grease samples were provided to Boeing Research & Technology (BR&T) for 
analysis.  The grease sample from the fuselage is shown in Figure 30, labeled Grease 
Section 44 RHS.  The grease sample from the RMLG attach bearing is shown in Figure 
31, labeled Grease RHS MLG.  It was reported that the landing gear was greased 
approximately 5 weeks prior to the incident, on March 26, 2019, and the aircraft was 
returned to service following the Phase Inspection at the end of April, approximately one 
week prior to the incident.  The RMLG was found forward of the right wing, and was 
reportedly submersed in brackish water for two to three days prior to recovery.

Figure 30 – Grease sample from fuselage Figure 31 – Grease sample from RMLG
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BR&T analysis of the grease samples is included in  A.  

Both grease samples were consistent with a grease with an ester-modified saturated 
hydrocarbon base oil and lithium soap complex thickener such as BMS3-33 grease. 

Both grease samples were very similar in overall chemistry.  There were slight 
differences in the ratio of the base oil to thickener components between the two 
samples.  Chemical Technology expressed that the “slight differences” were consistent 
with variations due to normal use, that base oil is reduced over time.  The “slight 
differences” were likely not due to submersion of the grease in brackish water for 
several days.   

Both greases were similar in chemistry and are consistent with BMS3-33; however, the 
“Grease RHS MLG” contains copper, which wasn’t observed in the “Grease Section 44 
RHS” sample. 

It is the opinion of Chemical Technology that the grease sample taken from the main 
landing gear still had sufficient lubricating properties. 

  DISPOSITION: 

The subject wire samples were hand carried out by NTSB representatives.  The subject 
grease samples were consumed in the analysis. 

-------------------- 
The preceding information is being submitted to the concerned personnel for action as 
necessary. The EQA group is contemplating no further action upon these RMLG wires 
at this time.  

Signatures on file. 
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