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GENERAL INFORMATION 

 
Report / File. No: - AAIIU: 3/2/8 

(PREVIOUSLY (ASSIGNED) FILE NO.  
AAIIU: 3/1/31  

 

Registered Owner / Operator - LUTHER ORLANDO CHARLES (PRIVATE 

OPERATOR) 

 

Aircraft Model / Type - CESSNA P206 SKYLANE II   

Nationality - GUYANESE  

Registration - 8R-DAC  

Place of Accident / Region - SYKM (KAMARANG AERODROME), 
REGION 7, GUYANA 

 

Coordinates - 5°51'55" N, 60°36'50" W   

Aircraft Manufacturer - CESSNA  

Date of Serious Incident - 15TH JULY 2021  

Time of Accident - 21:35 UTC (17:35 hrs GST)  
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This occurrence was first treated as an accident; however, it was 

subsequently re-designated as a "Serious Incident." The previously 

assigned Report / File Number was AAIIU 3/1/31. The currently 

assigned Report / File Number is AAIIU 3/2/8.   

 

This investigation was conducted in accordance with the 

methodology and requirements of ICAO Annex 13, and therefore, it 

is not intended to apportion blame, or to assess individual or 

collective liability. Its sole objective is to draw lessons from the 

occurrence which may help to prevent future serious incidents. 

Consequently, the use of this Report for any purpose other than for 

the prevention of future serious incidents could lead to erroneous 

conclusions. 

 

Note: All times in this Report are Coordinated Universal Time (UTC) 

unless otherwise stated. UTC is four hours ahead of Guyana 

Standard Time (GST). (GST +4 = UTC).  
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ACRONYMS / ABBREVIATIONS / TERMS  
AND THEIR MEANING AS USED IN THIS REPORT  

 

TERMS MEANING 

ACCREP  Accredited Representative  

CASI Civil Aviation Safety Inspectors 

CVR Cockpit Voice Recorder 

FDR  Flight Data Recorder  

GAAIIU Guyana Aircraft Accident & Incident Investigation Unit 

GARs Guyana Aviation Requirements 

GCAA  Guyana Civil Aviation Authority  

HRB Rockwell Hardness B Scale (also seen as Hardness 
Rockwell B) 

IACS International Annealed Copper Standard 

ICAO International Civil Aviation Organisation 

IIC Investigator-In-Charge 

KSI Key Safety Information 

LH  Left Hand (Port)  

LHS  Left Hand Side (Port Side)  

MLG  Main Landing Gear  

M&P Materials and Processing 

NDI Non-Destructive Inspection 

NLG  Nose Landing Gear  

RH Right Hand (Starboard) 

RHS Right Hand Side (Starboard Side) 

SEM Scanning Electron Microscope 

SYEC Eugene F. Correia International Airport (ICAO Designator) 

SYKM Kamarang Aerodrome (ICAO Designator) 
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SYNOPSIS (SUMMARY OF EVENTS) 
 

The owner of the aircraft notified the Guyana Civil Aviation Authority 

(GCAA) about the serious incident via telephone at approximately 22:10 

UTC (18:10 GST) on the 15th July 2021. The initial verbal report stated 

that the aircraft suffered a propeller strike. The investigation began that 

same day, information was gathered but there was no site visit that day 

due to the lateness in the evening and the remoteness of the location. 

The most convenient means to reach the site was by air transport.  

 

The aerodrome was uncontrolled, and without runway lights or 

navigational aids.  

 

On the 15th July 2021 at approximately 21:35 UTC (17:35 hrs GST), the 

privately owned and operated Cessna aircraft model P206, registration 

8R-DAC, encountered a serious incident during the take-off roll at 

Kamarang, for a flight to Aricheng after completing shuttle operations for 

the day. 

 

The intended Aerodrome of landing was Aricheng Aerodrome (SYAR) 

where the aircraft was being taken for parking and the pilot to company 

accommodations for resting for the next day's operation.  

 

At the time of the occurrence, there was no passenger on board the 

aircraft but there was cargo consisting of four empty 45-gallon plastic 

barrels. The pilot reported that he positioned the aircraft at approximately 

137 feet from the end of Runway 07, carried out his pre-take-off checks, 

then commenced the take-off roll, but during rotation, with the nose wheel 

coming off the ground, he heard a very loud noise, and felt severe 

vibrations. He said that at that moment he thought he had hit someone or 

something, maybe an animal.  

 

He then stopped the aircraft, turned off engine power, and exited the 

aircraft, but did not see anyone or any animal on the ground. However, 

he did observe that the engine had some damages to the cowling and the 

propeller was missing from the aircraft. He then surmised that the 

propeller blades became separated from the engine.  
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On further investigation, he discovered a propeller blade approximately 

171 feet from the point where the aircraft started its take-off roll, and 27 

feet to the right of the Runway Centreline. Further along the Runway, at 

approximately 259 feet from the point where the aircraft started its take-

off roll, and 37 feet to the right of the Runway Centreline he noticed the 

other propeller blade with the hub still attached to it. The Runway showed 

signs of minor impact damage. 

 

1. FACTUAL INFORMATION 
 
1.1 HISTORY OF FLIGHT 
 
1.1.1 FLIGHT DATA /AERODROME INFORMATION 
 

a. Flight Number  - N/A 

b. Type of Traffic - VISUAL FLIGHT RULES 

(VFR) 

c. Aircraft Registration - 8R-DAC 

d. Type of Operation - PRIVATE 
 

e. Last Point of Departure - N/A (THE SERIOUS 

INCIDENT OCCURRED 

DURING THE TAKE-OFF 

ROLL. AIRCRAFT DID NOT 

DEPART THE AERODROME) 

f. Date of Serious Incident - 15TH JULY 2021 

g. Time of Occurrence - 21:35 UTC (17:35 HRS 

GST) 

 Aerodrome of Intended 

Landing 

- SYAR 

h. Aerodrome of Occurrence - SYKM 

i. Coordinates of Occurrence 

Site 

- 5°51'55" N / 60°36'50" W 

j. Aerodrome Orientation - 07 / 25, EAST / WEST 
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k. Aerodrome Length - 3,311 FEET / 1009.19 

METER 

l. Aerodrome Width - 65 FEET / 19.81 METRE 

m. Aerodrome Elevation - 1,596 FEET / 486 METER 

MSL 

n. Runway Surface - ASPHALT (BITUMEN) 

The aircraft, a Cessna model P206, registration 8R-DAC, on 15th 

July 2021, at approximately 21:35 UTC (17:35 hrs GST), in 

preparation for departure SYKM for SYAR, while executing the 

take-off roll, the propeller became dislodged and separated from 

the engine.  At the time of the serious incident there was no other 

crew member on board the aircraft, also no passenger was on 

board but there was cargo consisting of four empty 45-gallon 

plastic barrels. No dangerous goods were on board. The aircraft 

suffered damage to the engine mounts, engine cowlings and 

propeller. The Runway surface showed signs of minor impact 

damages (small gouges).  

 

1.2 INJURIES TO PERSON 
 

INJURIES CREW PASSENGERS OTHER TOTAL 

FATAL - - - - 

SERIOUS - - - - 

MINOR / NONE - - - - 

TOTAL - - -  

   

1.3 DAMAGE TO AIRCRAFT 
 
The damage to the aircraft was confined to the engine area, which 

included, damage to the engine mounts, engine cowlings and 

separation of the propeller from the engine. One of the blades had 

separated from the hub while the other blade remained attached 

to the hub. 
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1.4 OTHER DAMAGE  
 
There were minor impact damages (small gouges) on the Runway 
surface.  

 

1.5 PERSONNEL INFORMATION - PILOT 
  

a.  Commander - MALE, AGED 32 YEARS 

b.  Instrument Rating - VALID TO 30TH SEPTEMBER 

2020 

c.  Aircraft Proficiency Check - VALID TO 28TH JANUARY 2023 

d.  Date of Birth - 18TH APRIL 1989 

e.  Medical Certificate - CLASS 2, VALID TO 24TH MAY 

2022  

f.  Flying Experience - TOTAL ALL TYPES: 1,676 HOURS 

- TOTAL ON TYPE: APPROXIMATELY 

800 HOURS  

g.  Previous Rest Period - OFF DUTY: 12 HOURS  

- ON DUTY: 6 HOURS  

 

1.6 AIRCRAFT INFORMATION  
 
1.6.1 GENERAL  
 

The aircraft is a Cessna model P206 Super Skylane II, registration 

8R-DAC, which was built in 1965 and carried the manufacturer's serial 

number P206-0030. It was operated and maintained privately by the 

owner (businessman). At the time of the serious incident, the aircraft 

had accumulated 6,175:33 hours and 5,032 landings since new.  

 

  



 
  GAAIIU 

GUYANA AIRCRAFT ACCIDENT & 
INCIDENT INVESTIGATION UNIT 

File No:    AAIU: 3.2.8 

 

Page 9 of 41 
 

The aircraft was fitted with a single Continental Motors Inc. piston 

engine Part Number IO-520-A (43), Serial Number 1037970, and a two-

bladed constant-speed McCauley propeller Part Number E2A34C73-

NP15-90AT-8 and Serial Number 744886. At the time of the serious 

incident the engine had accumulated 542:17 hours since new, and the 

propeller, 2,995 hours since new and 929:40 hours since overhaul.  

 

The propeller had an oil leak and was repaired on 22nd April 2021 by Aero 

Propeller of the United States of America.  

 

1.6.2 ENGINES  
 

ENGINE MANUFACTURER  - CONTINENTAL MOTORS INC    

TYPE -  IO-520-A (43) 

SERIAL NUMBER -  1037970 

TOTAL TIME -  542:17 HOURS 
   

PROPELLER MANUFACTURER  -  MC CAULEY 

TYPE -  E2A34C73-NP15-90AT-8 

SERIAL NUMBER -  1037970 

TOTAL TIME -  2,995 HOURS 

TIME SINCE LAST OVERHAUL -  929:40 HOURS 

DATE LAST REPAIRED -  22nd APRIL 2021  

REPAIRED BY -  AERO PROPELLER, USA 
   

 

1.7  METEOROLOGICAL INFORMATION  
 

At the time of the serious incident the ceiling and visibility unlimited 

(CAVU). Weather was not relevant to this serious incident.  

 

1.8 AIDS TO NAVIGATION  
 

The performance of navigational aids was not relevant to this 

serious incident. 
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1.9 COMMUNICATIONS  
 

There were no communication issues relevant to this serious 

incident. 

 

1.10 AERODROME INFORMATION  
 
The Kamarang Aerodrome is an all-weather aerodrome. It is 

surrounded by jungle but the clearways and distance from the 

trees does not form any obstacle or impediment for aircraft take-

offs, landings, manoeuvres, or normal operations. Its surface is 

constructed from asphalt (bitumen), it is 3,311 feet long, 65 feet 

wide, has an elevation of 1,596 feet, an orientation of 07 / 25, and 

lies within Latitude 5° 51' 55" and Longitude 60° 36' 50". At the time 

of the serious incident the Runway surface was in excellent 

condition. 

 

However, the aerodrome is uncontrolled and has no aids to 

navigation. The only item to assist pilots for wind direction and 

estimated windspeed, is a windsock.  
 

NOTE: AIRSTRIP SKETCH BELOW IS NOT TO SCALE.  

IT PRESENTS A GENERAL PICTORIAL DESCRIPTION OF THE RUNWAY AND OCCURRENCE SITE 

 

 
 

  

Distance Aircraft moved from start to stop during take-off roll 
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1.11 FLIGHT RECORDERS  
 

Flight recorders, including Cockpit Voice Recorders and Flight 

Data Recorders were not fitted or required to be fitted to this class 

of aircraft. 

 

1.12 WRECKAGE AND IMPACT INFORMATION  
 

The damage to the aircraft was confined to the engine area, which 

included the engine mounts, engine cowlings and propeller. There 

were minor impact damages, in the form of gouges and scrapes, 

on the Runway surface and it was determined that these damages 

occurred when the propeller impacted the surface after it became 

separated from the engine. 

 

1.13 MEDICAL AND PATHOLOGICAL INFORMATION  
 

There was no injury or fatality to persons as a result of this serious 

incident. Pilot was tested at a hospital for alcohol and psychoactive / 

psychotropic substances, and the test results were negative. 

 
1.14 FIRE  
 

There was no fire. 
 

1.15 SURVIVAL ASPECTS 
 
There was no need for evacuation or other survival aspects. 
 

1.16 TESTS AND RESEARCH  
 

The National Transportation Safety Board (NTSB) of the USA and 

McCauley (Propeller Manufacturer) were informed of the serious 

incident and were requested to assist with special tests and research 

to determine why the propeller failed / separated. Both Organisations 

willingly agreed and thus the propeller was shipped to McCauley via 

air. Tests were observed virtually by the NTSB, the IIC, the Owner 

and Inspectors of the GCAA. 
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Tests and research were done to the propeller by Material & Process 
(M&P) Department of the Manufacturer. The following information 
were extracted from the M&P Engineering Report for the purpose of 
composing this Draft Final Report. 
 

INFORMATION FROM MATERIAL & PROCESS ENGINEERING 

REPORT 

 
Examination of damaged Parts from Cessna Aircraft Model P206 

Skylane II, registration 8R-DAC: 

1. Propeller Part Number: E2A34C73-NP15-90AT-8. 

2. Propeller Serial Number: 744886. 

3. Propeller - Retention Nut – 2 Blade: C-4902. 

4. Propeller – Hub – Continental Engine Flange: D5348 

 
SUMMARY: 
  
Several damaged assemblies / parts of the propeller from Cessna 

model P206 aircraft, registration 8R-DAC were submitted to the 

Manufacturer M&P for examination. The purpose of this examination 

was to determine the cause of the cracking of the propeller hub and 

its failure / separation.  

  

Upon completion of the examination the following conclusions were 

reached:  

  

RETENTION NUT - 2 BLADE P/N: C-4902:  

1. Retention nut corresponding to Blade 1 was intact and exhibited 

no cracks.  

2. Retention nut corresponding to Blade 2 exhibited an 

approximately 3.5" broken section encompassing four threads.   

3. The threads exhibited pitting.  

4. Fatigue cracking initiated from multiple cracks originated from the 

thread roots and thread flanks. Majority of the fracture surface 

was "rubbed", but fatigue beach marks were present at 

undamaged areas of the fracture surface. 
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5. Electrical conductivity, hardness, and chemical composition of 

the fractured retention nut were consistent with 7075-T6 

aluminium alloy forging specified by the engineering drawing.  

6. Microstructure of the fractured retention nut appeared typical for 

heat treated 7000 series aluminium alloy forging. 

 

HUB - PROPELLER P/N: D-5348  

1. The hub sustained an approximately 11-inch through-the-

thickness crack between the forward bore and the Blade 2 socket 

bore.  

2. The threaded inside area of the hub exhibited pitting.   

3. Approximately 3.7" of the fracture surface exhibited fatigue 

features. Fatigue cracking was initiated from the threaded 

surface and propagated toward the outside surface of the hub.  

4. Electrical conductivity, tensile properties, and chemical 

composition of the hub were consistent with 2014-T61 aluminium 

alloy forging specified by the engineering drawing.  

5. Microstructure of the hub appeared typical for heat treated 2000 

series aluminium alloy forging.  

 

CONTINENTAL ENGINE FLANGE  

The Continental engine flange was broken into two pieces through the 

cylinder section. The fracture surface exhibited shallow fatigue bands 

both on the outside surface and on the inside surface; reference 

Figures [1, 17–18].  

  

BACKGROUND  

It has been reported that "Cessna aircraft P206, registration 8R-DAC 

had a blade departure during take-off." The owner had sent the 

propeller in for a check because they noticed oil leaking from the 

propeller. The propeller hub is filled with oil, and oil leaks are 

evidence of cracks. The propeller overhaul facility marked the work 

order #22616 as "Sent for leak check. No leak found" and it sent the 

propeller back to service. The work order is dated 20th April 2021 and 

the serious incident occurred on 15th July 2021.   
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M&P was authorised to perform destructive testing on all parts except 

the Continental engine flange.  

  

EXAMINATION  

Figures [1-2] show several damaged parts / assemblies in the 

condition they were received by M&P.  

Detailed examinations were requested for the retention nut P/N: C-

4902 and hub - propeller P/N: D-5348. Since the engine flange was 

supplier part only optical examination was requested.  

  

RETENTION NUT - 2 BLADE P/N: C-4902  

Optical examination of the retention nut corresponding to Bade 1 is 

shown in Figure 2. Non-Destructive Inspection (NDI) and optical 

examination of the corresponding retention nut indicated no damage. 

Figures [3-5] show optical examination results of the retention nut 

corresponding to Blade 2.  

 

The retention nut exhibited an approximately 3.5" broken section 

encompassing four threads. Fracture surface features indicated a 

fatigue fracture. The cracking appeared to initiate from multiple origins 

at the threads. Figures [6-7] show optical and Scanning Electron 

Microscope (SEM) examination of the thread surface near two fatigue 

crack origins. The thread surface exhibited pits at the thread root and 

the flank surfaces; one of the crack origins initiated from a pit. Most 

areas of the fracture surface were completely "rubbed"; fatigue 

features were present in random small areas of the fracture surface; 

reference Figures [7-8].    

 

A cross section was prepared from the fractured retention nut. The 

examination revealed surface pitting of the threaded and unthreaded 

areas of the retention nut; reference Figure 9. The Microstructures 

appeared typical for heat treated 7000 aluminium alloy forging.  

 

Electrical conductivity test performed on the fractured retention nut 

indicated 32.6% IACS Vs. (30.5 – 36.0) % IACS specified in CSTI008 

(CAPS Electrical Conductivity Testing of Aluminium Alloys).   
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Since the fractured retention nut was not suitable for fabrication of a 

tensile specimen a disk was cut from the part and hardness tested.  

Hardness measurement indicated an average value of Rockwell 

Hardness B Scale (HRB) 91.4 Vs. HRB 84.0 Min. specified in TP1601 

(Textron Aviation Special Process - Hardness Test of Metals).   

 

Chemical composition test results of the retention nut are shown in 

Table 1. Composition of the retention nut was consistent with 7075 

aluminium alloy per AMS-QQ-A-367 (Aluminium Alloy Forgings 

Specifications) specified by the engineering drawing. 

 

TABLE 1:  CHEMICAL COMPOSITION OF THE RETENTION NUT 

P/N: C-4902 ARROW LAB REPORT NO: E57WB505  

 

ELEMENT CHEMICAL COMPOSITION 

ANALYSIS OF THE C - 4902  

RETENTION NUT   

REQUIREMENTS  

 7075 ALUMINIUM ALLOY PER  

AMS-QQ-A-367 

MANGANESE  0.02  0.30 Max   

SILICON  0.08 1.6  0.40 Max  

COPPER  0.19  1.2 – 2.0  

CHROMIUM  2.5  0.18 – 0.28  

MAGNESIUM  5.8  2.1 – 2.9  

ZINC  0.14  5.1 – 6.1  

IRON  0.02  0.50 Max  

TITANIUM   0.20 Max  

 

HUB - PROPELLER P/N: D-5348  
  

Figures [10-11] show several views of the damaged hub. The 

socket bore corresponding to Blade 1 appeared intact with no 

evidence of cracking; reference Figures [1&10]. The cracking 

extended between the threaded Blade 2 socket bore and the 

forward bore of the hub and measured approximately 11". The 

fracture area was cut and cleaned for further examination. A 

section from the intact area of the hub was cut for chemical 

composition analysis and tensile testing; reference Figure 12.   
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Optical examination revealed several crack origins that initiated 

from the threaded inside surface and propagated towards the 

outside surface of the hub. The threaded inside surface of the hub 

was examined for pits and other defects; reference Figures [13-

14]. The threaded inside surface of the hub revealed numerous 

pits. The primary crack origin shown in Figure 14 exhibited rubbing 

but appeared to have initiated from a pit. SEM examination of the 

fracture surface of the hub is shown in Figure 15; fatigue features 

and crack propagation direction are identified.  

  

A cross section was prepared from the cracked hub for 

microstructure examination. The examination revealed surface 

pitting of the threaded inside surface of the hub; reference Figure 

16. The Microstructures appeared typical for heat treated 2000 

aluminium alloy forging.   

  

Electrical conductivity test performed on the cracked hub indicated 

37.4 % IACS Vs. (35.0 – 41.5) % IACS specified in CSTI008.  

  

A tensile specimen was fabricated as shown in Figure 12 from the 

cracked hub and submitted to Arrow Laboratory Inc. for testing. 

The tensile test results shown in Table 2 conformed to the 

engineering drawing requirements.  
  

TABLE 2:  TENSILE TEST RESULTS OF THE HUB-PROPELLER 

P/N: D-5348 ARROW LAB REPORT NO: E57WB500 

 
PART INFORMATION TENSILE STRENGTH 

KSI 

YIELD STRENGTH @.2% 

OFFSET KSI 
ELONGATION IN 2 

INCHES % 

HUB P/N: D-5348 66.3 62.6 6 

MIN. REQUIREMENT 

PER MC-265 

   

LONGITUDINAL 57.0  45.0  6  

TRANSVERSE 54.0  43.0  3 

  
Chemical composition results of the hub are shown in Table 3. 

Composition of the cracked hub was consistent with 2014 

aluminium alloy per AMS-A-22771 specified by the engineering 

drawing.  
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TABLE 3:  CHEMICAL COMPOSITION OF THE HUB-

PROPELLER P/N: D-5348 ARROW  
LAB REPORT NO: E57WB500  

  

ELEMENT CHEMICAL COMPOSITION (WT %) 

ANALYSIS OF THE D-
5348  

HUB-PROPELLER  

 

REQUIREMENTS  

 2014 ALUMINIUM ALLOY PER 

AMS-A-22771 

MANGANESE  0.63  0.40 – 1.2  

SILICON  0.82  0.50 – 1.2  

COPPER  4.3  3.9 – 5.0  

CHROMIUM  <0.01  0.10 Max  

MAGNESIUM  0.53  0.20 – 0.8  

ZINC  0.09  0.25 Max  

IRON  0.48  0.7 Max  

TITANIUM  0.05  0.15 Max  

 
CONTINENTAL ENGINE FLANGE  
  

Figure 17 shows several views of the broken Continental engine 

flange. Fracture surface displayed brown / red discoloration 

including debris. Both OD (outside) surface and ID (inside) surface 

exhibited shallow fatigue cracks near the fracture area. Figure 18 

shows closer examination of the fracture surface. The fracture 

surface exhibited narrow bands of fatigue on the ID surface and 

OD surface. The middle region represented overload / shear region 

and was filled with red oil and debris.  

  

No other examinations were performed. 
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EXAMINATION OF DAMAGED PARTS FROM CESSNA AIRCRAFT  

MODEL P206, REGISTRATION 8R-DAC 

 

 
 

FIGURE 1: VIEW OF THE DAMAGED PARTS IN THE CONDITION THEY WERE RECEIVED BY 

M&P. RED ARROWS DEPICT FRACTURED OR CRACKED AREAS. THE BROKEN PIECE OF THE 

RETENTION NUT WAS MISSING.  BLADE 1 IS DISCUSSED IN FIGURE 2. MAGNIFICATION: 

X0.2.  

  

FORWARD 

OUTBOARD 

D-5348 
HUB - PROPELLER 

BLADE 2 

C-4902 RETENTION 

NUT - 2 BLADE 

CONTINENTAL ENGINE FLANGE 

RED ARROW DEPICT FRACTURED OR CRACKED AREAS 

C-4902 RETENTION NUT – 2 BLADE IS TO BE MADE FROM 7075-T6 ALUMINIUM ALLOY FORGING. 
D-5348 HUB – PROPELLER IS TO BE MADE FROM 2014-T61 ALUMINIUM ALLOY FORGING. 
CONTINENTAL ENGINE FLANGE – SUPPLIER ENGINEERING DRAWING NOT AVAILABLE. 
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FIGURE 2:  VIEW OF THE DAMAGED BLADE 1 IN THE CONDITION IT WAS RECEIVED BY M&P. 
THE END WAS CUT IN THE LAB AS SHOWN AND SENT FOR VAPOR DEGREASING AND NDI 
INSPECTION. PENETRANT INSPECTION FOUND NO CRACKS ON THE CORRESPONDING 

RETENTION NUT. MAGNIFICATION: X0.1 AND X0.8.  
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FIGURE 3:  CLOSER VIEW FROM FIGURE 1. LOCATION OF THE HUB CRACK AND THE 

LOCATION OF THE RETENTION NUT FRACTURE APPEARED TO ALIGN. MAGNIFICATION: 
X0.5. 
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FIGURE 4:  CLOSER VIEW OF THE RETENTION NUT. A SECTION FROM THE THREADED AREA OF THE 

RETENTION NUT WAS BROKEN OFF AND WAS MISSING. THE THREADS ON THE OPPOSITE SIDE 

APPEARED INTACT. MAGNIFICATION: X0.8 AND 0.6.  
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FIGURE 5:  THE FRACTURED AREA WAS CUT AND CLEANED FOR EXAMINATION. FATIGUE 

CRACKING APPEARED TO HAVE INITIATED FROM MULTIPLE ORIGINS THROUGH THE FOUR 

INBOARD THREADS. RED ARROWS DEPICT FATIGUE CRACK ORIGIN AREAS AT THE THREAD 

ROOTS AND THREAD FLANKS; WHITE ARROWS DEPICT CRACK PROPAGATION DIRECTION.  

MAGNIFICATION: X6, AND X1.5. 
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FIGURE 6:  THE RETENTION NUT WAS CUT TO SMALLER SECTIONS. CLOSER VIEW SHOWING 

THE THREAD CONDITION NEAR ORIGINS O1 AND O2 FROM FIGURE 5. MORE PITS WERE 

PRESENT IN THE THREAD CLOSER TO THE FRACTURE AREA. LESS PITS WERE SEEN AT THE 

THREADS AWAY FROM THE FRACTURE AREA. CRACK ORIGIN O1 INITIATED FROM A PIT. NO 

OTHER CRACK ORIGINS STARTED FROM A PIT. MAGNIFICATION: X2, AND X15. 
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FIGURE 7: CLOSER VIEW OF CRACK ORIGIN O1 AND O2. FATIGUE FEATURES ON THE 

FRACTURE WERE ENTIRELY DAMAGED DUE TO RUBBING. MAGNIFICATION: X20, X15, 50 

AND X500. 
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FIGURE 8:  TO FIND FATIGUE FEATURES SEVERAL MORE AREAS WERE EXAMINED WITH SEM. 

AN AREA SHOWING FATIGUE BEACH MARKS WAS IDENTIFIED NEAR THE ORIGIN AREA O3 OF 

FIGURE 5. MAGNIFICATION: X8, X300, X50, AND X1000.  
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FIGURE 9:  VIEW SHOWING A CROSS SECTION THROUGH THE INTACT AREA OF THE RETENTION 

NUT. THE RETENTION NUT EXHIBITED SMALL SURFACE PITS EVERYWHERE. THE 

MICROSTRUCTURE APPEARED TYPICAL FOR HEAT TREATED 7000 SERIES ALUMINIUM ALLOY 

FORGING. KELLER’S ETCHANT. MOUNT INDEX NO. 4480.  MAGNIFICATION: X4, X70, AND X90. 
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FIGURE 10:  SEVERAL VIEWS OF THE DAMAGED HUB. THE SOCKET BORE 

CORRESPONDING TO BLADE 1 APPEARED INTACT WITH NO EVIDENCE OF 

CRACKING; REFERENCE FIGURES [1&3]. THE CRACKING EXTENDED BETWEEN 

THE THREADED BLADE 2 SOCKET BORE AND THE FORWARD BORE OF THE HUB 

AND MEASURED APPROXIMATELY 11". MAGNIFICATION: X0.6; X0.3 AND X0.7. 
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FIGURE 11:  CLOSER VIEW OF THE CRACK, VIEWED FROM INSIDE AND OUTSIDE OF THE 

BORE, IN FIGURE 10. FATIGUE AND OVERLOAD AREAS OF THE FRACTURE SURFACE 

WERE IDENTIFIED. FATIGUE CRACKING INITIATED FROM THREAD SURFACE AND 

PROPAGATED OUTWARD THROUGH THE THICKNESS PRIOR TO THE FINAL FRACTURE. 

MAGNIFICATION: X1.2. 
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FIGURE 12:  THE FRACTURE AREA WAS CUT AND CLEANED FOR FURTHER EXAMINATION. 

A SECTION FROM THE INTACT AREA OF THE HUB WAS CUT FOR CHEMICAL COMPOSITION 

ANALYSIS AND TENSILE TESTING. MAGNIFICATION: X0.7, AND X0.5. 
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FIGURE 13:  RED ARROWS DEPICT FATIGUE ORIGINS IDENTIFIED VIA OPTICAL 

EXAMINATION. THE THREADED INSIDE SURFACE OF THE HUB WAS ALSO EXAMINED FOR 

PITS AND OTHER DEFECTS; REFERENCE FIGURE 14. MAGNIFICATION: X3, AND X2. 
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FIGURE 14:  THE THREADED INSIDE SURFACE OF THE HUB EXHIBITED NUMEROUS 

PITS DEPICTED BY WHITE ARROWS.  CRACK ORIGIN O DISPLAYED RUBBING BUT 

APPEARED TO HAVE BEEN INITIATED FROM A PIT. MAGNIFICATION: X25, X75, AND 

X50. 
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FIGURE 15:  CLOSER VIEW OF THE HUB FRACTURE SURFACE NEAR THE CRACK 

ORIGIN O. FATIGUE FEATURES AND CRACK PROPAGATION DIRECTION ARE 

SHOWN BY THE WHITE ARROWS. MAGNIFICATION: X15, X300, AND X800. 
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FIGURE 16:  CROSS SECTION THROUGH THE CRACKED AREA OF THE HUB. THREADED 

SURFACES EXHIBITED PITTING. THE MICROSTRUCTURE APPEARED TYPICAL FOR HEAT 

TREATED 2000 SERIES ALUMINIUM ALLOY FORGING. KELLER'S ETCHANT. MOUNT 

INDEX NO. 4481. MAGNIFICATION: X7, AND X7.  
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FIGURE 17: SEVERAL VIEWS OF THE BROKEN CONTINENTAL ENGINE FLANGE.  

FRACTURE SURFACE DISPLAYED BROWN / RED DISCOLORATION INCLUDING DEBRIS. 

BOTH OD SURFACE AND ID SURFACE EXHIBITED SHALLOW FATIGUE CRACKS NEAR 

THE FRACTURE AREA; THE CRACKS ARE DEPICTED BY RED ARROWS. MAGNIFICATION: 

X2.2 AND X0.9. 
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FIGURE 18:  CLOSER VIEW OF THE CONTINENTAL ENGINE FLANGE FRACTURE 

SURFACE. THE FRACTURE SURFACE EXHIBITED NARROW BANDS OF FATIGUE ON 

THE ID SURFACE AND OD SURFACE. THE MIDDLE REGION REPRESENTED 

OVERLOAD / SHEAR REGION AND WAS FILLED WITH RED OIL AND DEBRIS.   

MAGNIFICATION: X1.5 AND X5.4. 
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1.17 ORGANISATIONAL AND MANAGEMENT INFORMATION  
 

The Guyana Civil Aviation Authority is responsible for safety oversight 
and certification of all air operators and their operations in Guyana.   
 
The Cessna P206 aircraft was registered in Guyana and was being 
operated under a GCAA issued Certificate of Airworthiness in the 
Private Category. At the time of the serious incident the pilot had just 
completed conducting private business (cargo / fuel shuttling 
operations) on behalf of the owner / operator and he was taking the 
aircraft to SYAR for parking.  
 
The pilot held a valid Commercial Pilot's Licence, Type Rating and 
Medical Certificate issued by the GCAA.  

 

1.18 ADDITIONAL INFORMATION  
 
None. 
 

1.19 USEFUL AND EFFECTIVE INVESTIGATION TECHNIQUES  
 
The manufacturer was requested to conduct tests and research to 
find out why the propeller blades failed and separated from the 
engine. (See Para. 1.16 for details.) 
 

2. ANALYSIS  
 

2.1 FLIGHT CREW ACTION  
 
The pilot positioned the aircraft 137 feet from the end of Runway 07 
in preparation for take-off. He began the take-off roll but was unable 
to take-off due to one propeller blade becoming detached from the 
hub resulting in serious vibrations. Investigations revealed that the 
pilot took the following actions: 

a. Pilot stopped the aircraft after he felt the extreme vibrations. 

b. Pilot turned off engine power. 

c. Pilot exited aircraft and checked to see what the problem was. 

d. Pilot walked down the Runway and located the parts of the 
propeller. 

e. Pilot reported the occurrence to the local police. 
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f. The pilot along with the police marked the position of the aircraft 
three landing gears, the impact spots on the Runway and the 
area where the propeller parts were found.  

g. Pilot with the help of others and the police removed the aircraft 
from the Runway after making the necessary markings, so that 
the disabled aircraft would not continue to encumber the 
Runway.  

h. Pilot reported the occurrence to the owner / operator via 
telephone and subsequently to the GCAA. 

i. Pilot gave a statement to the police. 

j. Subsequently, the pilot gave an oral statement to the IIC and 
the Operations Investigator, and a written statement to the IIC. 

 
2.2 HUMAN FACTORS  
 

Investigations revealed the following: 

a. The pilot was qualified and competent to operate the aircraft. 

b. The pilot's licence and medical certificate was in order. 

c. The pilot's records showed that he had followed regulatory rest 
and duty periods. Pilot claimed that he was not fatigued. 

d. The pilot was tested at a hospital laboratory for alcohol and 
psychoactive substances, including narcotics, and the results 
were negative.  

e. The pilot was not injured. He appeared to be coherent and 
responsive. 

 
3. CONCLUSIONS 
 
3.1 FINDINGS 

 
The investigation gathered facts from available evidence, including 
physical evidence and interviews with the pilot and witnesses, and 
the M&P Report. The following was validated as the findings: 
 
GENERAL FINDINGS  

a. The Kamarang aerodrome is an uncontrolled aerodrome. 

a. The aerodrome had no aids to navigation, except for a 
windsock.  
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b. The Runway surface was paved (asphalt / bitumen) and in 
excellent condition. 

c. The aircraft started its take-off roll but was unable to take-off. 

d. During the take-off roll a propeller blade became detached 
from the hub while the other propeller blade remained 
attached to the hub and the hub (with the other blade still 
attached to it) subsequently broke off from the engine flange. 

e. The engine mounts were broken. 

f. The engine cowling was damaged. 

g. There was no fire. 

h. There was no injury or fatality to persons.  

i. The reported weather at origin, enroute and at destination 
aerodrome was CAVU and fit for flight operations.  

j. Approximately 171 feet from the point where the aircraft 
started its take-off roll, and 27 feet to the right of the Runway 
Centreline a propeller blade was found. The other propeller 
blade with the hub attached was found approximately 259 
feet from the point where the aircraft started its take-off roll, 
and 37 feet to the right of the runway centreline. 

k. Both propeller blade tips were bent. 

l. The root of the blade that separated from the hub had 
deposits of soil and asphalt on it. 

m. There was a shallow gouge approximately 12 inches long by 
10 inches wide and it was located 8 feet to where the first 
blade was found. There were other much shallower and less 
significant gouges on the Runway surface. (see Para. 1.10 - 
Aerodrome Information for more information).  

n. Aircraft records indicated that the propeller was repaired by 
Aero Propeller at TTSN: 2,684.66, TSO: 619.06. The 
occurrence happened approximately 310.36 flight hours 
after the repair. 

o. The Kamarang aerodrome is an uncontrolled aerodrome. 
 
  



 
  GAAIIU 

GUYANA AIRCRAFT ACCIDENT & 
INCIDENT INVESTIGATION UNIT 

File No:    AAIU: 3.2.8 

 

Page 39 of 41 
 

FINDINGS DERIVED FROM MATERIALS AND PROCESSING REPORT 
 
RETENTION NUT:  

p. The retention nut corresponding to Blade 2 of the propeller 
exhibited an approximately 3.5" broken section 
encompassing four threads.   

q. The threads exhibited pitting.  

r. Fatigue cracking initiated from multiple cracks originated 
from the thread roots and thread flanks. Majority of the 
fracture surface was "rubbed", but fatigue beach marks were 
present at undamaged areas of the fracture surface. 

 
PROPELLER HUB:  

s. The hub sustained an approximately 11-inch through-the-
thickness crack between the forward bore and the Blade 2 
socket bore.  

t. The threaded inside area of the hub exhibited pitting.   

u. Approximately 3.7" of the fracture surface exhibited fatigue 
features. Fatigue cracking was initiated from the threaded 
surface and propagated toward the outside surface of the 
hub. 

 
CONTINENTAL ENGINE FLANGE:  

v. The Continental engine flange was broken into two pieces 
through the cylinder section. The fracture surface exhibited 
shallow fatigue bands both on the outside surface and on the 
inside surface;  

 
3.2 CASUAL FACTORS / PROBABLE CAUSE 

a. The propeller blade was probably separated from the hub 
due to fatigue failure caused by erosion due to rubbing, and 
pitting and cracks, observed (during examination) on the 
hub, retention nut, blade root and threads. 

b. The hub with the other propeller blade still attached to it 
broke off from the engine flange due to severe vibrations 
caused by imbalance after one of the propeller blades 
became detached from the hub.  
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c. The engine mounts and cowlings were damaged due to the 
extreme vibrations when one of the propeller blades became 
detached from the hub. 

d. Gouges on the Runway were caused by high velocity impact 
when the propeller parts hit the surface after they were 
detached from the engine. 

e. The tips of the propeller blades were probably bent due to 
high velocity impact with the hard asphalt Runway surface 
when the blades and hub were detached from the engine. 
   

4. SAFETY RECOMMENDATIONS  
 
The following safety recommendations are made: 

a. This propeller model is not supported by the manufacturer. 
Operators utilising this model of propeller should remove it 
from service as soon as possible and upgrade to an 
approved propeller that is supported by the manufacturer. 
The GCAA should enforce this. 

b. The pitting, rubbing, and cracks observed on the propeller 
parts during the M&P examinations may be due to improper 
maintenance actions. Therefore, the GCAA should ensure 
that operators carry out on-time and proper maintenance on 
their aircraft and its accessories. GCAA should carry out ad 
hoc spot inspections at maintenance facilities for both private 
and commercial operators during maintenance activities.  

c. Defects found during the M&P examinations, such as: pitting, 
rubbing, discolouration, and cracks, should have been 
observed by the Repair Facility. These defects had to have 
occurred over time and must have been present at the time 
the propeller was at the facility conducting the repairs. 
However, the Repair Facility deemed the propeller 
serviceable and returned it to service. Consequently, the 
GCAA must ensure that all operators, more so operators who 
are involved in commercial operations (AOC), carry out 
periodic audits of their suppliers and overhaulers / repair 
facilities to ensure that those facilities have the required 
trained experts, equipment and regulatory approval from a 
competent authority to carry out the required maintenance 
on their aeronautical products. 
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d. The GCAA should also require, from operators, a list of their 
suppliers, overhaulers / repair stations, and any other 
company doing maintenance on their aircraft and 
aeronautical products. The GCAA should, by way of an audit 
or consultation with the competent authority of the State of 
Manufacture / Design, ascertain the competencies and 
suitability of those maintenance facilities to carry out 
maintenance activities (including repairs and overhauls) on 
Guyana registered aircraft, after which the GCAA may 
approve or grant a no-objection to the operators to use only 
those facilities that were deemed competent. 

e. These recommendations should be made available to all 
aircraft operators of Guyana registered aircraft.  

 

 


