Cessna 120, G-BRJC

AAIB Bulletin No: 4/2004

Ref: EW/C2003/09/08

Category: 1.3

Aircraft Type and Cessna 120, G-BRJC
Registration:
No & Type of Engines: 1 Continental C85-12F piston

engine

Year of Manufacture:

1946

Date & Time (UTC): 20 September 2003 at 1412 hrs
Location: Cromer (Northrepps) Airfield,
Norfolk
Type of Flight: Private
Persons on Board: Crew - 1 Passengers - 1

Injuries:

Crew - None

Passengers - None

Nature of Damage:

Damage to landing gear, wings,
engine and propeller

Commander's Licence:

National Private Pilot's Licence

Commander's Age:

51 years

Commander's Flying
Experience:

239 hours
(of which 180 were on type)

Last 90 days - 4 hours

Last 28 days - 1 hour

Information Source:

AAIB Field Investigation

History of flight

The aircraft was being flown for pleasure from Old Buckenham Airfield to Cromer Airfield. The
runway in use at Cromer was 18, which has a grass surface, a length of 493 metres and a
1.8° downslope. The pilot reports that the wind at the time was southerly, at 8 to 10 kt, a direct

headwind for this runway.

The pilot considers that he allowed the aircraft to become rather 'low and slow' and that late in the
approach he saw what appeared to be a hedge and small embankment on the threshold of the runway.
He immediately applied power and when he thought he had cleared the hedge, he reduced power to
land. Immediately after touch-down the aircraft tipped right wing low and slid along the ground,

coming to rest some 80 feet into the airfield, just to the left of the runway centre line. The pilot and
passenger left the aircraft without difficulty, through the doors.

It was immediately clear that the right landing gear leg had fractured (Figure 1) and that the stub of
the leg had supported the aircraft during its slide. The initial concern was that the aircraft had hit the
embankment but there were no marks to confirm this impact and there were ground marks indicating
that both wheels were still in place when the aircraft touched down on the runway.

Figure 1: Failure of right gear leg on G-BRJC
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Figure 1 - Falure of night gear leg on G-BRIC

Examination of the landing gear leg

Each main landing gear leg of the Cessna 120 is formed from a single plate of high tensile steel
attached to the lower fuselage structure at the upper end and to the wheel and brake assembly at the
lower end. Each leg has a simple fabricated step at about its mid-point and this step is attached to the
leg by two bolts passing through holes perpendicular to the plate. The fracture line of the plate was
parallel to the longitudinal axis of the aircraft and passed through the upper of these two holes.

The surface of the fracture was examined in detail by an independent metallurgist. He detected areas
of fatigue crack initiation (Figure 2) within the lower end of the bolt hole, in each case associated with
corrosion damage within this hole. These areas extended only about 0.7 mm into the plate material
but were sufficient, in this type of high tensile steel, to initiate an overload failure through the
material. The failure itself was a simple bending mechanism, consistent with the repeated application
of tensile landing loads into this lower surface of the leg. There was also substantial corrosion in the
area of contact between the step assembly and the landing gear leg.

Figure 2: Detail of fracture face (G-BRJC)
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Flgum 2 Duml orfﬁ'acture face (G-B!UC)

Examination of a prepared cross-section of the leg material indicated that the steel was a hardened and
tempered low-alloy steel. There was, however, evidence of surface decarburisation, possibly
occurring during the heat treatment of the material. Vickers hardness tests suggested that the depth of
this layer was about 0.8 mm and would have led to a substantial reduction in the tensile strength of
this layer. The aircraft's records show that it was manufactured in 1946 and indicate that there had not
been a change of landing gear leg during the aircraft's life.

The aircraft manufacturer was consulted regarding this accident by the AAIB and provided useful
items of information. One was a report of a very similar accident in the USA, to a Cessna 140A,
N666TC, at Greeley, Colorado, in April 2001: a full text is available on the NTSB's aviation website
(http://www.ntsb.gov/aviation/aviation.htm). On a full-stall landing the right main landing gear leg of
N666TC failed and the aircraft skidded to a halt, with damage to the fuselage and the wing spar.
Metallurgical analysis at the manufacturer's laboratory confirmed that the leg was made of

6150M steel and that there was a layer of decarburisation of about 0.015 inches. The failure,
principally through ductile overload, was through the plane of the upper bolt for the step, with a small
area of fatigue, some 0.075 inches deep, at the edge of the hole.

The manufacturer also provided two manufacturer's Service Letters referring to this failure mode and
reflecting a number of such occurrences. The first letter was S.L.N-67, dated 5 November 1947,
advising a one-time inspection of the area of the landing gear leg around the step's rivet holes. The
second letter was 63-14, dated 5 March 1963, advising the same inspection (at the next 100 hour
inspection) as the previous Service Letter because there were reports of failures of landing gear legs
on Cessna 120 and 140 aircraft. The manufacturer also referred to the 100 Series Service Information
Manual as being an acceptable guide for maintenance on these older (Models 120, 140 & 170) aircraft
and also to later recommended practices on flat spring landing gear in the newer Model 206
maintenance manual.

The sensitivity of this area to damage is illustrated by the fact that the owners of G-BJRC, who had
clearly been careful and conservative with the maintenance of the aircraft, had cleaned, inspected and
repainted this area only about five years prior to the accident.


http://www.ntsb.gov/aviation/aviation.htm
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In view of the landing gear leg's 57 year service life and the manufacturer's earlier Service Letters, the
AAIB made no safety recommendation.
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