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PDF Of These Slides Available For Your Further Study and Use

• Slides post on the third Sunday of every month 

https://bit.ly/ToMSafetyArticle

• Or search for “AOPA Flying Clubs”

– Click on “Club Connector Newsletter”

– Thanks to the AOPA Flying Clubs Initiative
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https://bit.ly/ToMSafetyArticle


Federal Aviation
Administration

Overview 

* General Aviation Joint Safety Committee

• Types of exhaust systems

• Mufflers and heat exchangers

• Repairs and replacements

• Joint types V-band

    Flanges and gaskets

• Accident cases

Compendium of information from:

Stephen Bateman, Lead Representative

FAASTeam Topic of the Month/Quarter

Garry Mitcham, FAA WINGS SW17131756 “Aircraft Exhaust System Defects Can Lead to Accidents”
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Q.  What Am I…?
Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

Cold…noxious gasses…hot…

A.  An engine exhaust system!
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History

• There have been many exhaust system failures 

that resulted in accidents, often fatal

• Some have prompted Airworthiness Directives 

as well as manufacturers’ Service Bulletins

• Ignore SB’s at your own peril
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NTSB probable cause:  The fatigue failure of 

the turbocharger exhaust band clamp.



Federal Aviation
Administration

1 1

3

2 2

1 1

2

0

1

2

1

1

3

1

1

2011 2012 2013 2014 2015 2016 2017 2018 2019

Consequence Frequency

Less than Serious injuries Serious injuries Fatal injuries

SM AIDS & NTSB data - 2011-2019

The Problem in Numbers

2011 – 2019

23 accidents / incidents* 

involving GA exhaust 

system failures 

Various aircraft models

Various engine types

High injury/fatality rate
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* source: FAA AIDS / NTSB records
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• Failures in the heat exchanger surface allow exhaust gases 

to escape directly into the cabin heat system

• CO poisoning: Befuddlement and worse

• Solution:

– Regular inspections

– Replace rather than repair

– Use a CO detector

Muffler and Heat Exchangers Failures

Heat Exchanger 

area
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CO Detectors

• Only useful if:

–  In sight

– Turned on (battery condition)

– Valid (Dot detectors)

• Built-in CO detector in some 

ADS-B IN receivers
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Inspection Tools:

• Eyeballs

• Inspection mirror

• Borescope

• Flashlight

9
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Inspect Regularly
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• Not just during the annual

• Every time the cowls are off!
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Simple Pressure Test!
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• Use the “blow” side of the shop vac

• Use soapy water to check for leaks



Federal Aviation
Administration

Look At The Complete System:

12

• Check correct 

placement and 

condition of heat 

shields

• Condition of heat 

shield foils

– RV-12 fiberglass 

bottom cowl
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Looks Corroded? (Then probably is…)
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• Bead blasting reveals pin 

holes from corrosion

• Also, flange issue
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Problem Types

The FAA is concerned about GA exhaust system failures 

continuing to contribute to accidents/incidents:

Muffler failures – internal baffles, external mounts

Exhaust system leaks – noxious fumes (CO poisoning)

Exhaust system cracks – heat impingement and fire

14
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Exhaust Manifold and Stacks/Pipes
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• Exhaust manifold and stack failures are usually fatigue related 

at welded or clamped points

• These failures are fire hazards as well as the possibility of CO 

poisoning
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• High pressures

• High temperatures

• At high altitudes, turbo working 
really hard maintaining sea level 
pressure

• Due to pressure differentials, leaks 
can result in a blow torch-like blast

• Melts things

• Fire hazard

Exhaust Blow Torch:
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Joints and Flanges:
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• Special attention areas

• Look for signs of leakage

• Check integrity of clamps and springs

• Springs loose or broken

– Springs allow for movement and expansion

• Follow manufacturer’s procedures:

– Anti-seize paste on ball joints to maintain 

joint flexibility

– Safety wire retaining springs

– RTV in/on springs for dampening
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Signs Of Leakage at Joints and Flanges:

18
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Replace or Repair?

Replace!

• New or reconditioned components

• Qualified repair station

• Properly performed

• Correct return to service

• Every flight after maintenance is a test flight

• See “Preflight After Maintenance”
– https://youcanfly.aopa.org/flying-clubs/flying-club-newsletter/2023/september/17/safety

https://youcanfly.aopa.org/flying-clubs/flying-club-newsletter/2023/september/17/safety
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Exhaust Components

• Exhaust system components require special attention

• Might hide under clamps

• Look for streaks, discoloration…

20
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V-Bands
• V-band clamps are the preferred 

connection for many exhaust or 

intake systems

• A V-band applies uniform and equal 

closing force around the entire 

circumference of the flange

• Once tightened, friction between the 

flanges and V-retainer reduce the 

load on the bolt and clamp

• BUT, they can and do fail…

21
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V-Band Gasket & Safety Wire

• Comply with the manufacture's instructions for use of V-

band gaskets

• Correct safety wire technique

22

Safety 

Wire

Gasket
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V-Band Cautions

• Tubes and components of the coupling 

must be aligned before installing the 

coupling

• The flanges must be aligned correctly to 

prevent failures

• Ensure that the V-band does not bottom 

out on the flange before reaching the 

required torque

23
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V-Band Cautions

• The installation process includes proper 

torque, seating and retorquing the coupling 

until the torque value is stable

• Tapping the coupling with a rubber mallet 

can help seating the coupling while 

retorquing

• Safety wire!

24

All Engine Models - Installing V-Band 
Clamps - GE Aviation Maintenance Minute

https://youtu.be/-gimmqTA6zk
https://youtu.be/-gimmqTA6zk
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V-Band Cautions

• Safety wire needed as directed

• Clamp held by safety wire if T-bolt fails
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How to safety wire aircraft V-Band clamps information and live demonstration

https://www.youtube.com/watch?app=desktop&v=CqtPVZNxwt0
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V-Band Cautions

• Wrong…

• If T-bolt fails it will still fall apart

26
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Special Emphasis Around Turbos

27

• Turbos get 

hot!

• V-band clamp 

failure



Federal Aviation
Administration

Exhaust Failures
• With exhaust temperatures reaching 

up to 1,300 °F, the clamp assembly 

could quickly be compromised if 

exhaust leaks

• “Blow-torch” effect

28
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Photo: NTSB22 Jun 2019, Sunriver, OR - 1 Fatal; 1 Serious injury

29

Photo credit: NTSB

“Blockage on right muffler due to 

baffling turned 180o and plugged 

muffler exhaust.”, NTSB 

“… available 

[exhaust] outflow 

reduction of 89%”

                         NTSB

Sunriver, OR:

Result:  Exhaust back 

pressure and loss of engine 

power
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CEN17FA207 - Wreckage 
CEN17FA207 – Heat Exchanger 
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CEN20LA256

Left exhaust system Right exhaust system
Photos: Courtesy of Textron Aviation

• Post crash 

investigation

• Both exhausts 

unairworthy

• Thin metal, 

cracks, holes
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ERA18LA214

• 2018 motor glider

• Taxied out, checked 

okay 

• Took off

• Rough engine, burning 

smell

• Returned to airport

• Flames

• Fire consumed a/c

• Pilot existed safely
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ANC16FA065

• Day VFR

• E-AB on floats

• Nose pitched down 

in rapid descent
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• Day VFR

• Nose pitched 

down in rapid 

descent
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WPR15IA263 – Fire damage
Separated tailpipe
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SB missed for at last 15 Annuals…
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Lodged in tail pipe
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• Repair 

work…
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• Downpipe 

rubbing on 

other 

structure
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AC 43.13-1B: Aircraft Inspection and Repair: Acceptable Methods, Techniques, and Practices 

• Chapter 8, Section 3: Exhaust Systems
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AMT/WINGS Course:
The ALC-498 course “Aircraft Exhaust 

Systems” at FAASafety.gov: 

• Aircraft exhaust systems, types, repairs, 

and inspections

• Best practices for maintenance

49

Activities, Courses, Seminars & Webinars - Courses - FAA -

FAASTeam - FAASafety.gov

https://www.faasafety.gov/gslac/ALC/course

_catalog.aspx

https://www.faasafety.gov/gslac/ALC/course_catalog.aspx
https://www.faasafety.gov/gslac/ALC/course_catalog.aspx
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AC 91-59A:
Inspection and Care of General Aviation Aircraft Exhaust Systems

50
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References:

• Aircraft Exhaust Systems Course ALC-498 on FAASafety.gov
• https://www.faasafety.gov/gslac/ALC/course_catalog.aspx

• AC 43.13-1B:  Aircraft Inspection and Repair: Acceptable Methods, Techniques, 
and Practices (See Chapter 8, Section 3: Exhaust Systems)
• https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/docu

mentid/99861

• AC 91.59A:  Inspection and Care of General Aviation Aircraft Exhaust Systems
• https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/docu

mentID/74468

• Maintaining your Way to Greater Safety.  FAA Safety Briefing, Mar/Apr 2010, pp 
23-26
• https://www.faa.gov/sites/faa.gov/files/2022-01/MarApr2010.pdf

• AOPA Pilot:  Airframe and Powerplant—Exhausted and Often Forgotten
• https://www.aopa.org/news-and-media/all-news/2001/march/pilot/airframe-and-powerplant-(4)
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https://www.faasafety.gov/gslac/ALC/course_catalog.aspx
https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentid/99861
https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentid/99861
https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/74468
https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/74468
https://www.faa.gov/sites/faa.gov/files/2022-01/MarApr2010.pdf
https://www.aopa.org/news-and-media/all-news/2001/march/pilot/airframe-and-powerplant-(4)


Federal Aviation
Administration

Conclusions:

• Knowledge is key to the maintenance of exhaust systems

• Have/use/comply with appropriate service information

• Inspect closely

– During service

– On each preflight

• When in doubt, get a second opinion

• Remember: Danger of fire and/or carbon monoxide if not 

maintained correctly
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Proficiency and Peace of Mind

• Regular scenario training with your CFI

• Document in WINGS

• Earn a phase: 3 + 3 in 12

• Progressive flight review

• Impress your insurance company
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Next Month’s TOM:

54
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Thank you for attending! 

You are vital members of 

our GA safety community!

55
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PDF Of These Slides Available For Your Further Study and Use

• Slides post on the third Sunday of every month 

https://bit.ly/ToMSafetyArticle

• Or search for “AOPA Flying Clubs”

– Click on “Club Connector Newsletter”

– Thanks to the AOPA Flying Clubs Initiative
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https://bit.ly/ToMSafetyArticle

	Slide 1
	Slide 2: PDF Of These Slides Available For Your Further Study and Use
	Slide 3: Overview 
	Slide 4: Q.  What Am I…?
	Slide 5: History
	Slide 6: The Problem in Numbers
	Slide 7: Muffler and Heat Exchangers Failures
	Slide 8: CO Detectors
	Slide 9: Inspection Tools:
	Slide 10: Inspect Regularly
	Slide 11: Simple Pressure Test!
	Slide 12: Look At The Complete System:
	Slide 13: Looks Corroded? (Then probably is…)
	Slide 14: Problem Types
	Slide 15: Exhaust Manifold and Stacks/Pipes
	Slide 16: Exhaust Blow Torch:
	Slide 17: Joints and Flanges:
	Slide 18: Signs Of Leakage at Joints and Flanges:
	Slide 19: Replace or Repair?
	Slide 20: Exhaust Components
	Slide 21: V-Bands
	Slide 22: V-Band Gasket & Safety Wire
	Slide 23: V-Band Cautions
	Slide 24: V-Band Cautions
	Slide 25: V-Band Cautions
	Slide 26: V-Band Cautions
	Slide 27: Special Emphasis Around Turbos
	Slide 28: Exhaust Failures
	Slide 29: Sunriver, OR:
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38: SB missed for at last 15 Annuals…
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: AC 43.13-1B: Aircraft Inspection and Repair: Acceptable Methods, Techniques, and Practices 
	Slide 49: AMT/WINGS Course:
	Slide 50: AC 91-59A: Inspection and Care of General Aviation Aircraft Exhaust Systems
	Slide 51: References:
	Slide 52: Conclusions:
	Slide 53: Proficiency and Peace of Mind
	Slide 54: Next Month’s TOM:
	Slide 55: Thank you for attending! 
	Slide 56: PDF Of These Slides Available For Your Further Study and Use

