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On October 13, 1987, a turbocharged Piper Lance Model PA-32RT-300T airplane,
N39922, crashed in Lincoln, Nebraska, killing two of the three occupants aboard.
The airplane had just departed the Lincoln Municipal Airport and was climbing to
cruise altitude when smoke began filling the cabin. Shortly thereafter, the engine
stopped and the pilot attempted an emergency landing. However, the airplane
struck the roof of a house, a chainlink fence, and a large woodpile and then
immediately burst into flames. The fire killed the pilot and front seat passenger and
causedlsecond— and third-degree burns to the rear seat passenger who was able to
escape.

The Safety Board’s investigation of the accident disclosed that an engine fire had
occurred as a result of a failure/separation of the engine’s left intermediate exhaust
pipe (elbow), This 90° elbow, Lycoming part No, LW-15811, had separated from the
exhaust crossover tube leading to the turbocharger and allowed intense, hot exhaust
gases flowing from the elbow to spew directly into the engine compartment. The aft
end of the elbow is normally attached to the crossover tube through a slip joint. The
forward, flanged end of the elbow remained attached to the No. 6 cylinder exhaust
pipe through a V-band coupling and gasket, Lycoming part Nos. LW-12093-5 and
78084, respectively, However, about three-fourths of the elbow’s flange was cracked,
and the evidence indicated that the crush-proof gasket, as well as the flanges, had
not been centered or concentric, but had been misaligned.

The turbocharged Piper Models PA-32RT-300T (Turbo Lance II), PA-32-301T
(Turbo Saratoga), and PA-32R-301T (Turbo Saratcga SP) are all powered with
Lycoming Model TIO-540-S1AD engines. Since 1¢32, the PA-32RT-300T and
PA-32R-301T have been involved in seven other accidents and four incidents
involving the engine exhaust system. The causal circumstances in a majority of the
occurrences bear a striking resemblance to those of N39922 and relate chiefly to
loose or separated left intermediate exhaust pipes, cracked flanges, loose or broken
V-band couplings, and misaligned gaskets. Moreover, during the same period, 26
service difficulty reports (SDR) were filed with the Federal Aviation Administration
(FAA) regarding problems with the engine exhaust systems in these

I¥sr more detailed information, read Field Accident Brief No. 2065 (attached).
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airplanes. Again, most of the reports related to failures of the left intermediate
exhaust pipes and the V-band couplings.

Service instructions, service bulletins (SB), and airworthiness directives (AD)
relating to the above problems include: Piper SB No. 884, Lock-Wiring of V-Band
Couplings (April 1988); Lycoming Service Instruction No. 1422, Exhaust System
Inspection (July 1982); Piper SB No. 657A, Turbo-Charger Exhaust Coupling and
Tailpipe Flange Inspection (August 1979); Airworthiness Directive 80-20-05
(requiring compliance with Piper 8B 657A); Lycoming Service Instruction No,
1238A, Assembly and Torque Procedures for V-Band Couplings (A]}:;ril 1977); and
Lycoming Service Instruction No. 1820, Tightening Procedures for Exhaust Manifold
Components (March 1975).

Frequent failures of the left intermediate exhaust pipe (looseness, cracked
flanges, separation) and V-band couplings may be caused by improper torque on the
V-band couplings; failure of the couplings because of cracked segments or missing
T-bolts; misaligned elbow/exhaust pipe flanges or gaskets or use of the wrong type of
gaskets; vibration and fatigue of the elbow flanges; inadequate support of the
elbow/crossover tube; a loose or inadequately sized slip joint; or inadequate exhaust
system tolerances to ensure the proper fit and alignment of the elbow. In view of the
propensity for failure of these exhaust pipes and V-band couplings and the
consequent hazards of an in-flight fire, the Safety Board believes that the
design-service reliability of these assemblies should be improved. Therefore, the
Piper Aircraft Corporation should review the design of these components and the
design-installation aspects of the exhaust system which may be causing or
confributing to such failures and incorporate appropriate component or exhaust
system design changes as necessary., In the interim, an airworthiness directive
should be issued requiring routine, periodic inspection of all V-band coupling joints
for evidence of V-band cracks, distortion, or improper torque; loose, cracked, or
misaligned elbow/exhaust pipe flanges; and misaligned or deformed flange gaskets.

There are several V-band sealed joints in the exhaust systems of the Piper Models
PA-32RT-300T, PA-32-301T, and PA-32R-301T, e.g., at the right and left
intermediate exhaust pipes and at the turbocharger wastegate and tailpipe exhaust
outlet, and it is essential to correctly assemble these joints to ensure a high degree of
integrity and reliability. For example, if the flanges and/or gaskets are not properly
aligned at installation; if the coupling segments and pipe flanges do not comply with
certain critical dimensional specifications; if the band tension is not distributed
uniformly; if the proper, new crush-proof gasket is not used; or if the coupling is
incorrectly torqued, the joint will not seal properly but may later loosen, causing
cracking of the flanges or couplings and, eventually, catastrophic separation of the
joint itself. Although the provisions of Lycoming Service Instructions Nos. 1238A
and 1320 are applicable to some of these installation problems, they do not relate
specifically to the PA-32 series airplanes. Therefore, because these V-band joints are
so critically related to safety, the Safety Board believes that Piper should issue a
service bulletin detailing the proper procedures for their assembly. The service
bulletin, when available, should be incorporated in an airworthiness directive.

Several failures of V-band couplings were noted in the SDRs in which the
coupling’s T-bolt broke and allowed the coupling to separate from the joint. The
simple expedient of lock wiring V-band couplings, as outlined in Piper SB No. 884,
can prevent separation of the coupling and should be accomplished



routinely any time a V-band coupling is installed. As a result, the Safety Board
believes that the FAA should issue an airworthiness directive requiring compliance
with this bulletin.

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

Require the Piper Aircraft Corporation to conduct a design review of
the exhaust systems in Piper Models PA-32RT-300T, PA-32-301T, and
PA-32R-301T airplanes, particularly in connection with those aspects
which may affect the assembly, installation, and integrity of the left
intermediate exhaust pipe, e.g., exhaust pipe flange thickness/flatness,
V-band coupling design, exhaust pipe alignment tolerances, vibration,
fatigue characteristics, adequacy of slip joints, and the need for
supplemental structural support of the exhaust pipe. Any deficiencies
found in the design or installation of the exhaust systems should be
corrected as necessary. (Class II, Priority Action) (A-88-147)

Issue an airworthiness directive applicable to Piper Models
PA-32RT-300T, PA-32-301T, and PA-832R-301T airplanes requiring at
each 100-hour or annual inspection, whichever occurs first, an
inspection of exhaust system V-band coupled joints for evidence of
coupling damage, distortion, or improper torque; loose, cracked, or
misaligned intermediate exhaust pipe or tailpipe flanges; improper
flange thickness; and misaligned or deformed flange gaskets. (ClassII,
Priority Action) {A-88-148)

Require the Piper Aircraft Corporation to issue a service bulletin
applicable to Piper Models PA-32RT-300T, PA-32-301T, and
PA-32R-301T outlining the proper installation procedures to be used in
assembling the V-band coupled exhaust system joints in these
airplanes. (Class1I, Priority Action) (A-88-149)

Issue an airworthiness directive applicable to Piper Models
PA-32RT-300T, PA-32-301T, and PA-32R-301T requiring at
100-hour/annual inspections, or whenever exhaust system V-band
couplings are installed, compliance with the Piper service bulletin
regarding proper installation of these assemblies (referred to in Safety
Recommendation A-88-149) or an equivalent procedure. (Class II,
Priority Action) (A-88-150)

Issue an airworthiness directive applicable to Piper Models
PA-32RT-300T, PA-32-301T, and PA-32R-301T airplanes requiring at
each 100-hour or annual inspection, whichever occurs first, compliance
with Piper Service Bulletin No, 884, Lock-Wiring of V-Band Couplings.
(Class Ii, Priority Action) (A-88-151)



Issue an advisory in Advisory Circular No, 43-18, General Aviation
Airworthiness Alerts, relating to the exhaust systems in Piper Models
PA-32RT-300T, PA-32-301T, PA-32R-301T, and other turbocharged
airplanes, emphasizing the importance of proper assembly of V-band
coupled joints; conditions which may cause failure of the joints and the
potential fire hazards associated with such failures; and the need for

periodic, detailed inspection of these joints. (Class II, Priority Action)
(A-88-152)

KOLSTAD, Acting Chairman, and BURNETT, LAUBER, NALL, and
DICKINSON, Members, concurred in these recommendations.

Ny,

y: James L. Kolstad
Acting Chairman




ACCIDENTS AND INCIDENTS INVOLVING EXHAUST SYSTEM

FAILURES IN TURBOCHARGED
PIPER PA-32 SERIES AIRPLANES

1982 THROUGH 1987

Accidents!
Date Location Model Registration
06/22/82 Durango, CO PA-32RT-300T N31912
05/02/83 Murfreesboro, TN |PA-32RT-300T N22011
01/11/84 Albuquerque, NM {PA-32R-301T N81753
04/06/86 Fort Deposit, AL PA-32R-301T N22370
04/10/86 Perry, IA PA-32R-301T NB8178N
07/29/86 Morris, IL PA-32R-301T N81753
08/12/87 Mexia, TX PA-32R-301T N8159S
10/13/87 Lincoln, NE PA-32RT-300T N39922

Incidents?
Date Location Model Registration
01/02/83 San Antonio, TX PA-32R-301T N82273
10/30/85 Hesperia, CA PA-32R-301T N43850
05/03/86 Bakersfield, CA PA-32R-301T N3579Q
07/27/86 Michigan City, IN |PA-32RT-300T N39628

INTSB Aeccident File.
2FAA Incident File.
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Griaf of Accadant {LUani e
File No. - 2045 10/13/87 LINCOLHN»NE Al Res, Ho, HIoer} Time (Loq:
Ueccurrence #1 FIRE
Fhase of Oreration TAREQFF - EINITINL CLIME
Finding{s;
1. EXHAUSY SYSTEHM»GASKET - QOTHER
2, EXHAUST SYSTEMMANIFOLD ~ OTHER
3. HAINTENANCE:SERVICE OF AIRERAFT - THFROPER ~ OTHER MALNTENANCE FSHL
4. EXHAUST SYSTEM,MANIFOLDE -~ CRACKED
5. EXHAUST SYSTEMsHANIFOLD - SEFARATIOH
||||||| L e e e e e e e e e e
Ococurrence #2 LOSS OF ENGINE FOUER{TOTAL}) -~ HECH FAILURE. MALI
Fhase of Oreration TAKEQFF ~ uzmwnbr CLIMB
Findirgi{s)
6. EXHAUST SYSTEM-MANIFOLDL - FIRE
7. IGNITION SYSTEM»HIGH TENSION WIRING - HURMED
Qocurrence #3 FORCED LANDING
Phase of Oreration LANBING
Occurrence 4 IN FLIGHT COLLISION WITH ORJECT
Fhase of Oreration LANDING
Findina{s}
B. FUSELAGE»CREW COHFARTHENT - SHOKE
9. OBJECT ~ RESIDENCE
10, TERRAIN CONBETION -~ HIGH OBSTRUCTION(S)
----Frobable Cauge-——-
The MNatiomal Transrortation Safety HBoard deteemines that the Fiouweble Cunsel(sy of this acecrdent

1s/3re findingl(s) S+4s7

Factor(s) relatind to this accident is/are Tinding(s) 1+2:3:4:0+10
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