-7 HATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: may 23, 1977
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Forwarded to:

Honorable Langhorne M. Bond
Administrator

Federal Aviation Administration
Washington, D.C. 20591

SAFETY RECOMMENDATION(S)

A-77~30 and 31
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Within the past year, four accidents in Enstrom helicopters have
been caused by material failures. Before these recent failures, only
two other accidents had occurred as a result of such failures--one, 6
years ago and another, 8 years ago. The National Transportation Safety
Board believes that these failures, which are detailed in the attached
table, demonstrate & need for immediate corrective action.

Three of the accidents were caused by fatigue failures in tail
rotor spindle, P/N 28-15202. In all three of these failures, high-cycle
reverse bending occurred in the seating radius for the blade grip
bearing journals. Metallurgical examination of two spindles revealed
tensile strengths below minimum specification for normal steel material.
The spindles failed at 145 and 483 hours. Metallurgical examination of
the third spindle, which failed at 1,222 hours, revealed that fatigue
began because of improper machining.

Subsequent to the tail rotor spindie failures, the FAA issued two
airworthiness directives which required that the parts be jnspected for
cracks and tolerance conformity. Although the 50-hour inspection
interval may be sufficient to detect incipient cracks before they progress
to failure, we are concerned that the past failures indicate a possible
design certification deficiency as well as substandard quality control.
The development of fatigue is evidence that the 1ife of the part is
sensitive to material properties, machining technique, and runout
tolerance. Since the part is critical to safe flight of the helicopter,
we believe that the fatigue-load and safe-1ife evaluations should have
considered parts with worst tolerance. Such considerations might indicate
a need to include the tail rotor spindle on the aircraft's critical
parts list.
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The fourth acc1dent was caused by separat1on of a ta11 rotor b1ade
grip, P/N 28-15017. Metallurgical examination revealed that the: part
was not heat treated to the proper spec1f1cat1ons.- The FAA's Aeronaut1ca
Center issued an emergency AD on March 2 1977 to requare that”the pa't”
be replaced. : e . :

There have been other cases: of manufactur1ng dascrepanc1es on ma
rotor spindies, P/N 28- 14282 and shafts P/N 28 13104 that have beel
recalled by AD.

In view of the above, the Nat1ona1 Transportat1oh Safety Boar
believes that further corrective action . is necessary: and theref '
recommends that the Federal Av1at1on Adm1n1strat1on

Inspect the qua11ty assurance program of the Enstrom Helicopter
Corporation to insure that all materials, pieces, parts, and.
components used in the manufacture of he11c0pters comply: w1th
the certificating provisions of 14 CFR 21. 33(b)( ) through
(4). (Class~--I Urgent Fo11owup) (A~77 30) _

Review the cert1f1cat1cn eng1neer1ng data tc 1nsure that<*
critical tolerance considerations are included inithe: fat1gue
replacement time evaluation of the tail rotor: sp1nd1e as set
forth in 14 CFR 27.571(c). In addition, in view of the 1o
time failures and possible fatal consequences, require ‘that:
tail rotor spindle (P/N 28-15202) be added to the critical’
parts Tist. (C]ass—-II Praorqty Followup) (A 77-31)"”~-

TODD, Chairman, BAiLEY V1ce ChaTrman “MCADAMS ;. HOGUE :and;HALEY
Members, ccncurred in the above recommendat1on.,-..:y,

Cha1rman B

Attachment |
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