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Air Safety Foundation « 421 Aviation Way, Frederick, Maryland 21701 e 301-695-2000

Dear Fellow Pilot,

The AOPA Air Safety Foundation is pleased to present this Safety Review on the Piper PA-46
Malibu/Mirage. The Foundation, which houses the Emil Buehler Center for Aviation Safety,
maintains records on more than 25,000 general aviation accidents and operates the largest
nongovernment accident database in the United States.

The Foundation provides information and data to educational institutions, publications, and
researchers on a variety of safety topics. Additionally, it conducts over 250 safety seminars and
Flight Instructor Refresher Clinics every year throughout the nation.

The Foundation is an independent, nonprofit, nonpartisan organization that serves all pilots.
Its sole purpose is to improve the aviation safety record through education, research, and
dissemination of results by safety reviews, videotapes, pamphlets, newsletters, articles, and
seminars. Its lifesaving work is made possible by grants from other charitable foundations,
companies, and pilots like you who believe that an investment in aviation safety is a small
price to pay for the joy and sense of accomplishment that flight brings to each of us.

After you have read the review, we would greatly appreciate it if you would give us your
comments.

Respectfully,

Bruce Landsberg /‘j
Executive Director
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The NTSB is solely responsible for accident investigation. The AOPA Air Safety Foundation did not participate
in any investigations contained in this review.

The accident data was collected and probable cause determinations were made by the NTSB. In Part 2 of
this safety review, factual data is provided by the NTSB for the aircraft accident summary reports. ASF provided
the interpretation in the field at the bottom of each report identified as ASF Comments.

This safety review is intended for educational purposes only and does not contain data or information suitable
for litigation. ‘

Nothing in this review supersedes official government determinations or aircraft manufacturer recommen-
dations. All cautions, warnings, and recommended procedures in the Pilot’s Operating Handbook or approved
Flight Manual should be followed at all times.
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Piper PA-46 Malibu/Mirage
Safety Review

Introduction

The Piper Malibu/Mirage was designed from the beginning to be a pressurized single-engine aircraft. It
operates in environments that have previously been reserved for mostly turbine powered equipment. Like its other
single-engine pressurized predecessor, the Cessna P210, the PA-46 was able to be purchased by a number of
individuals, most of whom were not professional pilots.

The Piper PA-46 Malibu/Mirage series airplanes are state-of-the-art, cabin class, pressurized, turbocharged,
piston-powered, single-engine aircraft capable of airspeeds greater than 200 knots, operational altitudes up to
25,000 feet, and 1,000 nautical-mile legs. Four hundred and three Continental 310-horsepower Malibus were
manufactured from 1984 through 1989. Piper began manufacturing the Mirage powered by 350-horsepower
Lycoming engines in midyear 1989. As of the date of this review, 128 Mirage aircraft have been built.

In July 1990, after a series of seven well-publicized fatal accidents, Piper PA-46 Malibu/Mirage aircraft
became the target of intensive investigation by the National Transportation Safety Board and the Federal Aviation
Administration. Pilot error was identified as the primary accident cause. The investigative report stressed the
importance of comprehensive training in the use of integrated flight guidance and control systems for pilots of
small, pressurized, single-engine airplanes. Additional information regarding the investigation is contained in this
review.

This review contains information about all reported Piper PA-46 accidents. Included are NTSB final reports
of 35 PA-46 accidents, eight NTSB preliminary reports of PA-46 accidents and unofficial information about five
PA-46 accidents that occurred in foreign countries. NTSB preliminary reports and the five foreign accidents are
not included in the statistical graphs in Part 1. Analysis of the foreign accidents was not done because complete
reports were unobtainable.

It compares 35 PA-46 accidents to 60 high performance, pressurized, single-engine (Cessna P210) accidents
and 30 pressurized light twin-engine (Beechcraft BE58P) aircraft accidents. Included in the 35 accident
summaries is one which does not involve injury to crew or passengers or damage to the aircraft (#86-5004), but
was considered significant by the NTSB; and one that occurred during a post-production test flight (#84-2285).
These summaries were included because we feel they contain information beneficial to our readers.

This review also focuses on serious accidents which resulted in serious or fatal injury (14 for the PA-46 and
42 for the comparative aircraft) and minor accidents which resulted in minor or noninjury (21 for the PA-46 and
48 for the comparative aircratt).

Whilethis review is based on information derived from NTSB accident reports, the Air Safety Foundation had
to deal with two major areas before it could begin the analysis. These were: 1) the relatively small number of
accidents, and 2) ensuring that, insofar as possible, each accident was placed in the correct category. The latter
area was complicated by the fact that nearly all accidents involve more than one factor. Because the number of
accidents is small, improperly categorizing a single accident could result in a wide variation in statistical analysis
on charts and graphs.

Because we were dealing with such a small number of accidents, the Air Safety Foundation attempted to not
only provide factual information about these accidents, but also to identify and list trends. It is our hope that by
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including all of the PA-46 accident summaries, we have provided the reader with in-depth information
concerning specific reasons for the accidents.

Use caution when interpreting the graphs, since small numbers can cause a disproportional increase in
percentages. Some of our conclusions must be considered speculative due to the small population of accidents.
All available information and verifiable comments are included to assist the reader in drawing his or her own
conclusions.

Early Malibu aircraft had both hydraulically-activated gear and flaps powered by the same system, and a
single pump. By mid-1986, flaps were converted to an all electric system, though gear activation remained via
a hydraulic valve. Aircraft manufactured at the end of 1986 and since (including all Mirages) have electro-
mechanical flaps and an electrically-activated hydraulic landing gear.

Alternators and vacuum pumps had a similar lineage. Backup alternator and vacuum pumps were initially
offered as accessories. The second alternator and vauum pump were activated only when needed. By evolution,
the Mirage is now equipped with full-time dual alternators and full-time dual vacuum pumps. Variations in
models has bearing upon normal and especially emergency operating procedures. Any training must account for
particular aircraft configuration.

Except for the powerplant and propeller, most PA-46s have system redundancy comparable to twin-engine
aircraft, e.g., two vacuum pumps and two alternators, a split avionics bus, and are equipped with sophisticated
avionics, thunderstorm avoidance equipment, and a Bendix/King Series 150 autopilot. The majority are equipped
with an optional flight director (KFC 150) and an altitude/vertical speed preselect (KAS 297B). Many are equipped
with an optional yaw damper and a complete set of copilot's instruments and are certificated for flight into known
icing conditions.

Pilots should receive comprehensive transition training, with emphasis on the aircraft’s systems and the
autopilot prior to solo. They should also be instrument rated and experienced in flight in Class A airspace above
18,000 feet msl. Operation of the aircraft closely parallels that of a light twin and must be disciplined. In fact, the
Malibu and Mirage outperform many light twin-engine aircraft.

Comparative Aircraft

For 100,000 flying hour comparison purposes, data was derived from the years 1984 through 1991 and
average fleet sizes using FAA-registered aircraft (1991 is the last year that accurate PA-46 flight hour data was
available from the FAA). The following aircraft were used in the comparison group:

Cessna Genturion P210
Beechcraft Baron BESSP

The Cessna P210 is the only other single-engine pressurized aircraft manufactured in statistically significant
numbers. The pressurized Beechcraft BE58P was selected for comparison because its performance is similar to
that of the Piper PA-46 aircraft.
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NTSB Ghronological List of PA-46 Accidents

Date

08/13/84
08/20/84
05/14/85
12/12/85
03/17/86
03/23/86
07/26/86
08/15/86
11/08/86
11/29/87
02/19/89
05/31/89
11/27/89
01/08/90
02/06/90
04/17/90
05/27/90
06/26/90
12/01/90
02/24/91
03/17/91
04/07/91
08/07/91
09/08/91
10/14/91
12/27/91
01/13/92
01/30/92
03/10/92
03/11/92
03/16/92
08/28/92
09/02/92
12/11/92
03/19/93

PA-48

Registration

N4323G
N4371Y
N4362F
N4380A
N4360V
N43769
N4346L
N27EE
N4323N
N4369V
N9092W
N91148
N919S
N9150X
N8888M
N4387S
N22EK
N315RC
N4370Z
N9132X
N9112K
N9113X
N9094Z
N350MM
N1FY

' N9GF
N9161K
N9103Q
N4321L
N4387V
N872R)
N350PM
N1005B
N856M
N24WW

Page

2-6

2-31
2-20
2-32
2-35
2-8

2-29
2-34
2-33
2-36
2-2

2-42
2-30
2-5

2-44
2-19
2-48
2-46
2-10
2417
2-50
2-18
2-37
2-38
2-3

2-22
2-28
2-39
2-24
2-26
2-27
2-14
2-16
2-12
2-4

Reference

84-3244
84-2285
85-0633
85-2939
86-5004
86-1375
86-1973B
86-2754
86-2449
87-2653
89-0269
89-1308
89-1655
90-0242
90-2173
90-1891
90-2290
90-2174
90-1165
91-0972
91-0472
91-0976
91-1773
91-2255
91-1000
91-2028
92-2264
92-0061
92-0068
92-0387
92-0073
92-2286
92-1930
92-0462
93-0162

Fatal
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Location

Richmond, NH
Vero Beach, FL
Osage Beach, MO
Evanston, IL
Reno, NV
Boyne Falis, Ml
Boulder, CO
West Mifflin, PA
Bremerton, WA
Long Beach, CA
Angel Fire, NM
Bristol, IN

Des Moines, IA
Van Nuys, CA
Bakersfield, CA
Paso Robles, CA
Naytor, MO
Lakeville, Ml
Seattle, WA

Los Angeles, CA
Bronson, FL

N. Hollywood, CA
Cartersville, GA
Dayton, OH
Sioux Center, IA
Carson City, NV
Bowling Green, KY
Baltimore, MD
Lima, OH
Aiken, SC
Doylestown, PA
Sanford, ME
The Dalles, OR
Twin Falls, ID
Hailey, 1D

There are eight NTSB Preliminary Accident Reports beginning on page 2-52.
There are five Foreign Accident Reports beginning on page 2-61.
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Comparison of PA-46 Fleet Size (U.S. Registered Aircraff)
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|_No. of Aircraft 83 157 231 274 296 283 281 263 256 NA_ |

Figure a

Figure b

Comparison of PA-46 Accidents (U.S. Registered Aircrafi)

Number of PA-46 Accidents

Year 1983 1984 1985 1986 1987 1988 1989 19980 1991 1992 1993
{ No. of Accidents 2 2 5 1 0 3 6 7 8 1 |
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Part 1

A comparison of
PA-46 accidents to
accidents of other

aircraft with similar
performance
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Pilot Versus Aircraft
PA-46

Pilots are the primary causal factor in most accident scenarios, no matter what the aircraft. The Piper PA-46
is a state-of-the-art aircraft, yet the individuals flying them generate most of the mishaps. As shown in Figure 1,
PA-46 pilots are identified as a causal factor in more accidents than pilots of comparative aircraft. This may be
due to the relatively high number of approach and landing accidents in which pilot error is a leading cause.
Significantly, the aircraft was a causal factor in one quarter of the PA-46 accidents. This is addressed later in
the review.

Major Cause

0% PA-46
versus Aircraft

%%\ (Serious and Minor)

80%

Number of Accidents

T0%

60%

50%

40%

Percentage

30%
20%

0%

Misc.

Aircraft

figure 1

Figure1 showsthe overall serious and minor accident percentage rates. Serious accidents are defined asthose
which result in serious or fatal injuries in accordance with NTSB Part 830 definitions. Although many minor
accidents, including gear-up landings, result in costly damages, they are not classified as serious unless serious
or fatal injuries have occurred.
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Accident Rate

Accidentrates are computed using FAA estimates of active aircraft by make and model and theirannual flying
hours. These estimates are taken from the General Aviation Activity and Avionics Survey, an annual report of the
results of their yearly survey of some 30,000 owners of U.S. registered general aviation aircraft. This report
contains estimates of flying time, landings, fuel consumption, lifetime airframe hours, avionics, and engine hours
of the active general aviation aircraft by manufacturer/model group, aircrafttype, state and region of based aircraft
and primary use.

Depending upon the measurement method selected, the PA-46 overall accident rate is either higher or lower
than other aircraft in its category. One way of computing the accident rate is to compare the accidents with the
number of aircraft built. When the overall accident rate is based on the number of aircraft built, the PA-46 rate
is higher than the comparative aircraft. The second way of measuring accident rate is to use the 100,000-hour
standard of measure. This is the method used by the NTSB. When the accident rate per 100,000 hours is used,
the PA-46 has a slightly lower overall rate than the comparison group. In serious accidents, the PA-46 has a higher
rate than the comparison group.

The two measures are shown in Figures 2 and 3. Figure 2 compares the rate of PA-46 accidents per 100
PA-46s built to the rate of accidents per 100 airplanes manufactured in the comparison group (see list page vi).
The first two bars depict the overall accident rate for both serious and minor accidents. Bars three and four show
serious accidents only. In Figure 3, each 100,000 hours flown in the PA-46 and in the comparison group
respectively are categorized by 1) overall accidents, and 2) serious accidents.

Figure 2
Accidents Per 100 Aircraft
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