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On December 2, 1985, an Embraer EMB-IIOPI airplane experienced a failure of the 
left main landing gear axle fitting, P/N 14331, during taxi for departure from Detroit 
Metro/Wayne County Airport, Detroit, Michigan. The airplane landing gear system 
received minor damage and the 15 passengers and crewmembers were not injured. 

Metallurgical examination of the axle fitting a t  the National Transportation Safety 
Board's Materials Laboratory revealed a fracture between the brake attachment flange of 
the axle and the piston tube (body of the fitting). There were three zones of fatigue 
cracking on the fracture, all of which had initiated from multiple sites within the 
as-manufactured radius between the axle and the body of the fitting. This measured 
effective radius on a section through the axle was approximately 0.06 inch at the position 
corresponding to the locations of the fatigue initiation sites. This value is far heliow the 
manufacturer's specified radius of 10.0 rnm (0.395 inch). 

The Safety 
Board is also aware that there have been three landing gear axle fitting failures on other 
EMB-110 airplanes. All of these failures have occurred at  the point where the axle joins 
the body of the fitting, and they occurred after 5,753, 7,583, and 10,929 cycles. Although 
no reports on these other failures are available, a representative of Embraer Aircraft 
Corporation has indicated that a t  least two of these failures also resulted from fatigue 
cracking which initiated in the radius between the axle and the body of the fittinp. On 
December 13, 1985, Embraer Aircraft Corporation issued Service News Letter No. 39 
which recommends inspection for cracks in the area of the failures. This was followed in 
July 1986 by Embraer Service Bulletin 110-032-0071 which recornmends an inspection and 
rework procedure for the radius between the axle and body of the fitting. The axle 
cracking problem was described in the August 1986 issue of "General Aviation 
Airworthiness Alerts" (Advisory Circular AC-43-16), page 5. 

The Safety Board is concerned that there may be additional EMB-110 airplanes with 
main landing gear axle fittings that have an undersized radius between the axle and the 
body of the fitting, that the undersized radius may lead to f a t i q e  cracks and failures of 
this component, and that these failures may result in substantial damage to the airplanes 
and injury to the occupants if they occur during a critical phase of takeoff or landing roll. 

The axle fitting which failed had experienced 15,587 landing cycles. 
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Therefore, the National Transportation Safety Board recommends that the Federal 

Issue an airworthiness directive to require immediate inspections of the 
main landing gear axle fittings installed on all EMB-110 airplanes with 
methods adequate (1) to detect cracking in the area of the radius 
between the axle and main body of the axle fitting and (2) to measure 
this radius. The airworthiness directive should specify that any cracked 
fittings be removed from service and that all fittings with undersize 
radii be reworked to comply with the manufacturer's engineering drawing 
requirements within a prescribed time interval. (Class IJ, Priority 
Action) (A-86-131) 

Aviation Adm inistrat ion: 

BURNETT, Chairman, GOLDMAN, Vice Chairman, and LAUBER and NALL, 
Members, concurred in this recommendation. 

Chairman 
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