ERA191.A074

McCormick SC

December 19, 2018

Diamond DA20-—- N346MA

NTSB ENGINE EXAMINATION FIELD NOTES

Examination Date: May 7-8. 2019

PARTICIPANTS IN THE EXAMINATION

Doug Brazy

Air Safety Investigator (IIC)

National Transportation Safety Board
Ashburn, Virginia

Phillip Grice

Manager — Analytical Department
Continental Motors Inc. (CMI)
Mobile, Alabama

Jon Hudson
Falcon Aviation
Newnan, Georgia

ERA19LA074 - Engine Examination

Kurt Gibson

Air Safety Investigator
Continental Motors, Inc. (CMI)
Mobile, Alabama

Lisa Jersild

Randy Bryant

Continental Motors, Inc. (CMI)
Mobile, Alabama

Page 1




HISTORY OF FLIGHT

ENGINE INFORMATION

Engine Manufacturer: Continental Motors

Engine Model Number: 10-240-B17B

Engine Serial Number: 650313

Recent Inspection: December 3, 2018, tach 363.5 TSMOH 1872, estimated TT 4029 — 100-hour
mspection

Recent Maintenance: December 19, 2018, tach 440 replaced manifold valve, throttle and
metering unit, fuel pump, in response to rough running engine
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Picture 1. Most Recent Inspection (annual inspection)

INITIAL EXAMINATION AS RECEIVED

The engine was received crated and sealed. After removal of the crate, the engine was examined
and the following discrepancies were noted:
e A fuel pump inlet ‘finger’ screen was in the bottom of the crate, partially crushed but
otherwise unobstructed.
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Picture 2. Fuel Pump Inlet “Finger” Screen

e The Nos. 2 bottom sparkplug lead wire was damaged near its clamp location on the
cylinder, the No 4 top sparkplug lead wire was damaged near its terminal end. Both were
repaired prior to running engine.

e The fuel pump and manifold valve remained intact. The alternator and drive pulley were
already removed and lay in the bottom of the crate.

e The lower left engine mount was damaged and could not be used.

The engine was mounted to a portable cart utilizing mount legs for further examination and test

Picture 3. Engine as Received
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DETAILED EXAMINATION

Induction and Exhaust System

The exhaust manifold and muffler were not attached to the engine and were on the bottom of the
crate. The air induction tube remained attached to the engine. The throttle and metering unit and
intake manifold assembly remained intact.

Picture 4. Engine

The remaining engine accessories and baffling were removed to facilitate the engine test run.
The engine was mounted on a stand and prepared for the test run, installing the appropriate fuel
connections, exhaust pipes, test equipment and test cell propeller.
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Picture 5. Engine in Test Cell

During the initial test run, the engine ran very rough, and would not idle. By increasing the test
stand fuel boost pressure, the engine would remain running. As the fuel boost pressure was
increased, the metered fuel pressure did not increase appreciably.

The fuel pump was removed and replaced with an exemplar unit. The subsequent engine test
runs were similar to the initial test run.

The original (installed during accident flight) fuel pump was tested on a production test bench
and was found to be nearly within the performance specifications (see attached test sheet).

The original throttle and metering unit (installed during accident flight) was removed and tested
on a production test bench. The test parameter for fuel flow was below allowable limits at all

throttle positions (see attached test sheet).

An exemplar throttle and metering unit was installed on the engine. The engine ran
satisfactorily/normally on subsequent tests.

The original throttle and metering unit was disassembled. A piece of debris about 1/16” square
and dark green in color, was found lodged in the metering plug orifice.

ERA19LA074 - Engine Examination Page 6




Picture 6. Debris Lodged in Metering Plug Orifice

Metering Orifice

Picture 7. Debris and “Finger” Screen
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The debris was removed, and the throttle and metering unit was reassembled and installed on the
engine. The original fuel pump was installed on the engine. The engine test ran
satisfactorily/normally on subsequent test runs.

The original fuel pump was removed and disassembled. No debris or other abnormalities were
found.

e Fuel System Components Removed on 12/19/18, prior to the accident flight:

The fuel system components that were removed from the airplane on 12/19/18 (fuel pump, fuel
manifold, throttle and metering unit) were shipped from Falcon Aviation to Continental
Aerospace Technologies on 5/8/19.

Some debris was found inside the previously installed fuel manifold. It was downstream of the
manifold’s filter screen, and similar in color/texture to the debris that was found in the accident
throttle and metering unit orifice, though much smaller in size. No debris were found in the
previously installed fuel pump or throttle and metering unit.
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Fuel Pump Test Sheet









Throttle Body Test Sheet



Print at: Wednesday, May 08, 2019 08:06:52 AM

Host: MOBMFPC285
User: ffurguson

B SATRIS v1,11

SUB ASSEMBLY THROTTLE BODY TEST STAND

EE

CURRENT USER FFURGUSON

05/08/19 08:06 AM

| TEST COMPLETE. CLICK THE 'START A ‘ START
THROTTLE 7200 NEW TEST' BUTTON TO BEGIN TESTING
ANGLE(") 78.1 5 7600 A NEW PART | NEW TEST
FUEL L SERIAL NUMBER !
PRESSURE 0 0 1975 ' [no31A295 |
- 2026 1 |
M . PART NUMBER
653898-1a18
TEI;% 70 1 6800 1 P I ]
a 7800 : DASH NUMBER
qbw TEST 32-MANUAL :
8100 |
Soul B () famo FAILED!
| TARGET |  TARGET | MEASURED ‘ MIN FUEL MAX FUEL MEASURED Al
| ANGLE(") !PRESS(RE(PSI)JAPRESWSQRE“(R&L _FLOW(LBS/H) | FLOW(LBS/H) | FUEL FLOW(LBS/H)
| 20 20.0 19.75 125 | 131
aicito 0.0 Ll S0.0 PRI S 36,00 RESTART TEST
‘ 18 20.0 19.74 34.0 40.8
30 1200 1975 400 = 440
S0 20.0 19.75 58.0 . 624
'(4 29.0 ”19.7577 610_ §_9_._0 h
- ||  OPENREPORT
yes - [ —
Fuel Flow Values Were Ptk |
Below the Minimum for | = 5 1
all Test Points 3
- RS = x|

s start CAP? Production [RE & zare B Ansisgl 7~ Shec Fioor Becortrg ) . ® 5]




Print at: Wednesday, May 08, 2019 08:05:53 AM
Host: MOBMFPC285
User: ffurguson

AT 1

ar l PRINT l SUB-ASSEMBLY THROTTLE BODY FUEL FLOW TEST REPORT

._ B THROTTLE BODY FUFL FLOW TEST RESULTS
TEST DATE: 05/08/19 08.03 AM
USER: FFURGUSON iy
SERIAL NUMBER: A031A295 2 65-
“-
PART NUMBER: 653898118 -
DASH NUMBER: 32-MANUAL |
45=
MODE: MANUAL (99) 5..
ANGLE SP TOL: %-
L: 90 ol
PRESSURE SP TOL: s
@psy 02 2
TEMPERATURE 15-
RANGE('F); 680-780 0 |
L &
|
FUEL FLOW TEST ‘J'.-
FAILED!
TARGET  MEASURED  TARGET  MEASURED
ANGLE ANGLE PRESSURE  PRESSURE
0 ¥ Psh st
0147 30 00 19 747
11674 20 000 19753
' 20000 19737
20 00( 19 75(
20 00 19 746
78133 20000 19 750

DDA 06 D6 Ml

MEASURED FLOW | % ¥
Low FLow s [T

FUEL FLOW VS. THROTTLEANGLE yow ruowisar |, *,

e
L]
8 °
o
L]
o
.
-
-
. -
T 15 20 25 3 5 40 45 50 55 60 65 T0 75 8
THROTTLE ANGLE)
MEASURED MIN  MAX MEASURED 4
TEMPERATURE FUEL FLOW FUEL FLOW FUEL FLOW |
(LBSH) |
12500 |
30.000
34.000
70078 40 000
70124 58000
70,152 61.000




NTSB Materials Laboratory Results



From: McAtee Nancy

To: Brazy Doug

Cc: Budinski Michael

Subject: Email report: ERA19LA074-Unknown material found in throttle body)
Date: Wednesday, December 18, 2019 3:17:55 PM

Doug,

A small sample of an unknown material found in the throttle body of the accident
aircraft was submitted to the Materials Laboratory to identify the material. The
material was a green, glassy solid. The material was examined using a Fourier
Transform Infrared (FTIR) spectrometer with a diamond attenuated total reflectance
(ATR) accessory in accordance to ASTM E1252-98 (American Society for Testing
Materials E1252-98: Standard Practice for General Techniques for Obtaining Infrared
Spectra for Qualitative Analysis and American Society for Testing Materials). The
spectrometer was used to collect and process infrared wavelength absorbance
spectra of the unknown material.

The spectrum contained the following combination of spectral peaks. These peaks
correspond to particular functional groups found within molecular structure of the

material. The presence of a low broad peak between ~3400 cm™! is indicative of an
oxygen-hydrogen (O-H) functional group. The presence of a strong doublet peak

between ~2920 cm 'and ~2870 cm™! is indicative of a carbon-hydrogen (C-H) single

stretching bond. The presence of a strong single peak ~1720 cm™! is indicative of a
carbon-oxygen double stretching bond (C=0). The presence of a single peak ~1450

cm™! is indicative of a carbon-hydrogen; (C-H3) asymmetric stretching bond. The
presence of a single peak ~1380 cm™ is indicative of a carbon-hydrogens; (C-Hs)
symmetric stretching bond. The presence of a single peak ~1250 cm™! is indicative of
a carbon-carbon-oxygen-carbon (C-C(O)-C) stretching bond. The presence of a
single peak ~1170 cm™! is indicative of a carbon-oxygen (C-O) aromatic stretching
bond. The presence of a single peak ~860cm™" is indicative of a carbon-hydrogen;
(C-H3) bending bond.

A sample of bead blast material was submitted for comparison to the unknown
sample. The blast media sample was a grey, opaque solid. The spectrum of the bead
blast material was not a match for the unknown sample, nor did it contain any similar
significant peak signatures to those found in the unknown spectrum.

A sample of known torque putty was submitted for comparison to the unknown
sample. The known torque putty sample was a green, glassy solid. The spectrum of
the known torque putty sample was very similar to the unknown spectrum but was not
an exact match. However, based on peak matches in both spectra at ~3400 cm’,

~2920 cm™'and ~2870 cm™!, ~1720 cm™!, ~1170 cm™, and ~860cm™", the unknown
material was most likely a piece of torque putty of similar composition to the known
sample or a degraded sample of the known torque pultty.



Nancy B McAtee
Chemist
RE-30





