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National Transportation Safety Board

Washington, D.C. 20594
Safety Recommendation

ate: September 24, 1990
In reply refer to: A-90-121 through -123

Honorable James B. Busey
Administrator

Federal Aviation Administration
Washington, D.C. 20591

The National Transportation Safety Board is concerned about the potential
for loss of pitch control of Nihon YS-11 airplanes as a result of tailplane
icing.

On March 15, 1989, Mid Pacific Airlines flight 101, crashed while on
approach to Purdue University Airport, West Lafayette, Indiana. The
airplane was being positioned for a revenue flight and contained no cargo or
passengers. Eyewitnesses noted that the airplane’s nose suddenly pitched
downward while on short final approach. The airplane struck an embankment 20
feet high, about 1/4 mile from the runway threshold. The landing gears were
extended and the flaps were extended to 350 when the impact occurred. As a
result of the accident, the two crewmembers were killed and the airplane was
destroyed. A substantial quantity of ice was found on the leading edges of
the horizontal stabilizer shortly after the crash. No evidence of ice was
found on the vertical stabilizer or wings. The examination and testing of the
pneumatic deicing system components revealed no anomalies.

The Safety Board determined that tailplane icing was a cause of the March
15, 1989 accident. An accident brief, containing the board’s probable cause
is attached.

On April 3, 1990, NI11ZMP, another Nihon YS-11 operated by Mid Pacific
Airlines, experienced a loss of pitch control while on final approach to
Purdue UBiversity Airport. At 1,100 feet agl, with a speed of 130 to 135
KIAS, 35" of landing flap was selected. The airplane began to buffet and
at 800 feet agl, the airplane pitched downward approximately 20%.  The
caBtain applied full power, and the first officer retracted the flaps to
15 The airplane did not respond to e1eva&or control, but with the
application of full power and selection of 15° flaps, the airplane began
to respond and accelerate on runway heading at 200 feet agl. The captain
reported that the airplane continued to buffet and that there was no pitch
response when the control yoke was initially moved about 12 inches fore and
aft from the neutral position. Upon reaching approximately 180 KIAS, the
buffeting subsided and pitch control was regained. The captain diverted to
Indianapolis, Indiana, and made an uneventful landing, maintaining airspeed
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above 180 KIAS. An inspection of the airplane revealed a substantial amount '

of ice still adhering to the tail surfaces not covered by deicing boots. The
investigation of the April 3 incident is continuing.

The Nihon YS-11 is a twin-engine airplane powered by Rolls Royce Dart
engines. The airplane was manufactured in Japan by Nihon Industries in the
1960’s. Mitsubishi Heavy Indusiries Ltd., now maintains the airworthiness
certification responsibilities for the airplane. One hundred eighty-eight YS-
11 airplanes were manufactured. Approximately 150 of them are still operating
around the world. The FAA’s January 1990 Air Carrier Aircraft Utilization and
Propulsion Reliability Report listed 21 YS-11's in service in the United
States. These aircraft are operated by three U.S. companies for passenger and
cargo transport,

During the Safety Board’s investigation into the 1989 accident, it was
learned that at least one YS-11 operator, Airborne Express Inc., currently
imposes a 20 limitation on landing flap extension during known icing
conditions. The operator does not recall the source of the restriction, and
the approved Nihon manual currently has no such restriction.

Discussions with Reeve Aleutian Airways Inc., a current YS-11 operator,
indicate that the potential for adverse handling characteristics with
tailplane icing may be aggravated by operating the airplane near the forward
center of gravity limits. Therefore, it has restricted airplane loading to no
further forward than 25 percent MAC at all times.

Mitsubishi customer support has notified the Safety Board that it agrees
with the assessment that in the presence of excessive ice buildup on the
horizental stabilizer, control of the airplane may be adversely affected. To
avoid a recurrence of similar incidents, it intends to propose flight manual
changes to the Japan Civil Aviation Board. The proposed changes include using
the minimum flap setting required for the landing condition, not increasing
flap settings below 1,000 feet agl or, if full flaps are to be used, selecting
full flaps above 1,000 feet agl.

The Safety Board believes that there is a potential for Tloss of pitch
control when the YS-11 encounters tailplane icing with flaps greater than
200 selected. Operation of the airplane at or near the forward CG Timit may
aggravate the condition.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Conduct a directed safety review of the Nihon YS-11 icing
certification to include the effects of flap extension and
forward CG ‘loading on pitch control with tailplane ‘ice
accumulation. (Class II, Priority action)(A-80-121)

As an interim measure to the completion of the directed safety
review, issue an emergency airworthiness directive app};eab]e to
YS-11 airplanes that Tlimits the use of flaps to 20" or less



for Tlanding in the presence of known icing conditions. Require
that & placard be installed, and that the Pilot’s Operational
Handbook be modified accordingly. (Class II, Priority Action){A-
90-122)

Issue an air carrier operation bulletin to principal operations
inspectors to advise YS-11 operators of the potential for loss of
pchh control of the airplane when using flaps greater than
20° for Tlanding with ice on the tailplane. (Class 1II,
Priority Action)(A-90-123)

KOLSTAD, Chairman, COUGHLIN, Vice Chairman, and LAUBER, BURNETT, and HART,

Members, concurred in these recommendations.

By: James L. Kolgtad \\
Chairman
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