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Manufacturers of General Aviation aero engines ~re vague in respect 
of action that should be taken when an engine is involved in a 
prope.ller strike accident. The Directorate .o~ -Civil Aviation .refers 
to recommendations and instructions .by -t ·he manufacturers and , 
therefore, offers no c oncrete guidelines either . 

I ... . .. 
' 

As in most instances a claim exists under an insurance policy, the 
decision whethe r or to what extent to carry out an inspection of the . . 
a ffe.cted engine becomes one of compensation. On n11rneroi.ls o ccasions '\ 
th·i ·s leads to conflict of opinions between -the mai·ntenance engineer 1

1 

prganisation on the one side and the assessor/under;~rit e r on the . . 

other side , with a confused aircr aft O\·mer in bet-,,.,reen. 

, ~he Executive Committee of AMOSA discussed the matter with -senior 
staff membe rs of t~e Dir ectorat e and with experienced e:1gine repair 
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2nd ·overh aul -nersonnel ·a.rid · -has .,aareed :--on -the -foJ~lo,;.iincr·-::-eco1:ut1ended --·-· · ·~ .. _ ·-·· - - --practice which it asks all t-1ernbers to· follow .. . I.f. a t-!ember . . 

disagrees with the recommendat ion, he is urged to communicate his 
objections or comments to the As soci:at.ion :forthwii:h_- . 

,. ., - - . . 

Appliance : 

. . . . . -· .. .... . . - .. ·. . .. . . . . ' .. 
.,. -- .. ... .._ _,_ ·.· 

• 

. - . ' 

-

• 

The recommended p ractice applies only to· General Ai rcra£t aer.o . 
engines manufactured by either AVCO ·.Lyc oming -or ·Teledyne Continental . f 
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Manufacturers ' Guidance : ·. · · 
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-Lycoming 1 ~ Service Letter :No.. 163A o f .25 August l97 2 ·stat-es:-
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.... . .. • • • 
11 c o·nditions -:-··which ·slirroimd accidents ·are -ma:riy and .'·vari-ed; ·.therefore, 
the circumstances .of the ~accident · cannot, .-.in . 011r .. opinion-~ :oe used to 

• • 
· preditt the extent~£ engine damag~ or ~ssure lts future re liability. . . 
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Therefore, in matters of this kind, the severity of damage to the 
propeller and suddenness of the stoppage must be the two factors on 
which to base judgment as to whether i~spection of the engine is 

. required . For example, it is generally accepted that minor · 
propeller damage of less than the four inches at the blade tip will 
not cause latent i11ternal darnaae ~nd the enaine c a n be continued in ..., ..., 
service with reasonable assurance of trouble free operation . 

However, Avco Lycoming must take the position that in the case of 
s~dden engi~e stc~p2 ge, the _safest p=ocedure is to remo,re and 
disassemble the engine and inspect completely the reciprocating 
parts. Any decision to operate an engine v1hich was invol\1ed in 
a sudden stoppage without such inspection must be the responsibility 
of the agency returning the aircraft to service" • 

. 

Teledyne Continental Motors Service Bulletin 
No . T-202 of 2? January 1972) reads :-

(Rolls - Royce 
. . . 

. . 

. . . .. -

" It is ·-impossible to predict if any internal damage was incurred and 
the extent of damage by relating to such things as forward speed, 
engine RPM, type of surface upon which the, propeller impacted, etc. 

. . . . .. . 

• 

The most vulnerable . areas where damage might occur as a result of ~uch 
accidents is the crankshaft propeller flange , t~ crankshaft counter-
weight blades and the crankcase bearing webs . - . 

1 . The crankshaft can be inspected. with the engine assembled 
for propeller flcnge runout and for cracks on the backside 
of the flanqe at the radius to the shaft . -

\ 

2 . Crankshaft counterweight blades can be superficially 
inspected by remc,,ring one or more cylinders . However , 

___ _ __ ._ .... .. ;;;;r~--_,,., ,. . , .. __ ..-cs_,_ ____ __ tbe .limited -access __ a.f£orded . .by .. _th is -..method _.does .. not . ·-· . __ ..... --
permit: a positive·_ deter1rtination . __ ... 

1 
.• . .,. _ . • _ 

- . . 
3 . Cracks in the crc..nkcase bearing web~ _~an only be discovere~ 

by complete engine disassembly . 

We must, therefore, take the .position that the only sure method 
of inspecting for possible internal damage is complete engine 
disassembly and magnetic particle inspection ~f the crankshaft , 
gears and connecting rods, and zyglo inspection of the crankcase. 
Owners electing any inspect~o~ procedure other than cornple~e 
disassembly must accept the attendant risks " : - ·- ---····· - - --- -- -

. . . -.. . . . . ~ .., - .. . - ~ 

• . . . - --: ~ · · · . . . - . - . ' . . ,. _ . - .. . -· . • 

Both Manufacturers stress that the safest and surest procedure is to 
·· . · remove and disassemble the . €:!ngine and inspect the reciprocating parts 

·completely and thoroughly arid that own~rs electing any lesser 
~: . . inspection procedure must ac~ce_pt .the 9-ttendant .. risk and that return 

to _ service must be the respc)nsibility· of the · person signing the 
.. . . -- ·.·· ·- a1.· rcraft out · · - ¥·- ·· ---· - ·--···· -- - · ... ... -~ ...... ____ _ I(. · - -- -- - - .. - -.- .. _____ . __ --· · - ....... . ...... _. ___ _ 

- . . .. - .. 
• I •• - ,.. - I .. • . . . ... ... • • • . - - . • - · .. .. • . - • . . . .. .._.. .. . .... --~ ~ ...,. , _ 
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Crit.eria to be considered: . . . . . . .. . -
-- - --·-- ... . . . ... .., 
. - -· . . . . --- . . . . - ... .. - . 

..... .. .. . - . . . . 
. .. . - . , • . . .. . - . .., . . .. - s;. .,, --.. .... ,_.. . • .. - • . • • -- - · 

In deciding whether to carry out a complete inspection: or to- be 
satisfied with a partial examination, one. has t-o ask. oneself 

• • 

• - . 

three questions , namely: - _ _:_: . _· __ ·_:_-__ _ _______ ·_ . __ 

1. When to carry out a shock load inspect·i9n.. · · 
2. What to inspect for during ·a: shockload inspection. 
3. Which parts to replace during a shockload inspection . 

. ~ 

\\~hen to inspect: 

This must be divided again into three separate parts, namely:-

(a) 

(b) 

-

• 

Visual damage to the propeller blades- . . 

- . . .. . - . 

The infor1nation from the 9perator regarding t ·he circumstances 
under which t ·he accident occurred-- ·: ·· · · . .:.. :.:~·-· · ; ,1·.: ~= ·.: .·· . 

- •• • • · - • .. .. ,.. - .. # . -· - - • - - - - - ~ ... . - • - • - - - .. .. . .. . ·- - ·· --- \ . . . • 
- . ""- ...... - -· · ... 

- - ... - · -, .,.... f 'l - _,,. • .... - . .. • • ·- -- ... . ---··- ' -- - --- --- - - - .. ·- -· ·· - ·-- -- -... -- . . - . - . . . . . -- ' -- - --..- .._. ,. ,,._J - - ........ ;,- ~--......... ~ -.. - --·. - ·- ··- . -

·- . 

-. . • . 
. . .. . .... - . - ..... . - .. . - . :.,: .. . 

\· -··· _,::,. . ,.- -·-- r r .... -...,-,-.. -::- ··-.·· r . . . - · ,. . - . . - - ·- . . .. .... ·- ..... - - . . . .. -
Visual damage : .·::_ ... . . . . . . . . . ... . . . . . . 

• 

-- . .. .• *'-..: -. . . .. . . - . .. -· . . -
. 

,. ·- . ' .. -
. .. ... - . · -..-- _,; . . :... · .... - · ..._,.. - - - ... -. ; , .... . -- . . .. .. 

As stated in the Avco Lycoming Service- Letterr it 
accepte~ that minor propeller damage of less than 
from the blade· tip will not cause latent internal 

. .. . . . . . -

Tnforrnation: ·. . . 
. . . -- ·- --. -- .__, ·- - --. ~ . -

.,. .. - -

• . . 

. 
. _. - -

. . . - . . .. 
. ·-
. . . . . . - -

.. ·- -
. . . - . 

is generally 
102 ·mm ( 4 II ) 

damaae. -

The aforegoing is of little valile i£. one does not know the 
· · power setting of . the engine (RPr-.1) during· i 1npact·., . as experience 

., ·has shown that internal damage in the engine occurs more often 
during prop strike at· low ·engine power settings., . even v1hen less 
than 102 mm of the blade tip is damaged, than in the case of a 
prop strike at high. power settings where the inertia of the 
crankshaft takes effect with less l i kelihood of damage. · 

,':,.·-· ·. - ·--·- _ ,.._ ... _ _ __ __ ._ -'"-- • . _:. _ __ ..._...;......._,. , _..,,.. . ~ J -419.-~~ - ..a.....4,,,. ... _ __ ....,_ __ _ ~---.....-- ·- - • ' t :,._ , ~-- ~--~-•?• ,.,.., ~~..,_..,: .... _..,~.- -----~- ... . - .. ---. --· -···-. - _... 

Type of engine : ' .. - . 
-- ----

. -- -- . - · - -· ---· --· - ·- --

- . The design features -- of a Lycoming ana·· ·cont±I1ental·· crankshaft . are 
totally different and have . to · be considered wh·en de.ciding whether 
a shockload is necessary or not • 

. . - .. - . - -
. . . -- - ... .. -. -. 

. 
- . - ':",. , - - . -- --

- · - - . -. 

The Continental engine has a smaller outside dlarneter crankshaft 
flange than . the Lycoming engine, but is - thicker t±ran the Lycoming 
engine. This means that the Continental. cranksha.ft .is more ·-·· 

-_ r igid but as a result., will crack easier·:. d11ring impact • . : ... The .. '-···. 
Lycoming shaft being bigger ±n flange diameter· and · thin ner, will 
bend easier. Therefore, t ·he allowable bent = or .run-out of the . :: 
Continenta1 --· crahkshaft- flange ~· i.s 0.005'' · . .-whilst .the -a -llowable . :: 
bent on the Lycoming flange i.s O. 0 18 '' bef·o:te· · stra:ighte-riing and · 
flange (skimming). (Avco Lycoming· s~xvice Bulletin No. 201B of 

· -20 February 1976 refers .) : 
. ' • . . 

. . . 
• 

. 
.. ... ...... .. -·--- ·-- - ~·- "''- · ... - ____ ......... -.... . ----· - ·- ··-- - ··-- -- ·· -.... ·-· -~ --~- · ···-·--- -· - - -· .. .. - ·-· .. . ... - - _ ..... _ .. ___ ---- - ·-· . . - .. - ' .. --

\ . . . . .. ~ -... . .... . . - . -- . - - - . - ~ , ... 
• 

. . ~ 

. .. .. - ' -. .. 
• , ,.: ·... " ... 1: - 1 
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.th other words all three factors under heading . _."When" . have to be 
~nsidered before a decision is made by th~-A.M.E: as to ihci~kl~~a--

,n engine or not • -· ~ :·. :·: : , - · . ::·.-:-:- - ·: -~··:. :: -:: ~: :: ·.: :=:..:: :._· :·-= : ~: ~ :-, : • : . _ • .: :- _ ~ . . 
' .. 

..... . . - . . -- . . 
. .. ,.. .... 

-.. . - ... 

. - - . - . . - - - ·· . . -. . . - -- ---· ·-· .- .. . - .... .... 
. . . . .. -. - . -' . . -. . - -- ... -· - - -What to inspect: - - . . ...... ~ . . ... -- -

... -- _ ,,, --- .. . 
. - r . - . • -

. 

No definite guidelines are available and various workshops have 
enaine involved must be their own ideas . Again , the make of 

considered :-
.., 

• 

(a) In the case of Avco Lycoming engines, experience has shown that 
- also keeping the aforegoing in mind - the following is 
sufficient :-

. .. 

( b) 

• 

" . . ... 

Dismantle the engine but leave the pistons in the cylinders 
as the piston rings are not disturbed . Then 1'move the 
crankshaft assembly and gear train as these parts will have to 
be magnafluxed in accordance with Lycoming Service Instruction 
No . 1285 of 5 October 1973; various amperages are· required fo r 
different parts. Remember .that , Lycoming __ parts ·_ are . . rnagnafluxed . 
only in the circular way . Next, . visually check the . crankcase 
and check bearing alignment . Finally , inspect and/or rep~ir 
the crankshaft in accordance with Avco Lycom·ing- Service-·Bulletin 
No . 201B. The eng-ine may then be assembled again . :_ .. · - -·=-

• . -' . . .. . - . - . . 
In the case of Continental engines , . the pistons must be removed 
fr-0m the cylinders, as th~ oil scraper - rings are disturbed by 
removing the cylinders. Here also the crankshaft and gear train 
must be magnafluxed both in radial and axial directions as 
specified by the Continental Overhaul Manual. Since the beginning 
of 1981, the crankshafts on the I0- 360 and I0- 520 series must 
-furthermore be ultra- sonically tested for cracks as described by 
Continental Service Bulletin No. M81- 2 of 14 January 1981A The 
crankcase must be dye- checked especially on the front main bearing 
saddle pods , after which the bearing line bore must be checked. 
The engine may then be re-assembled.. · ·. · _ .-. . . . 

• 

• . 

-- · . ... ~ 
t~hich parts to r eplace : • -- ..... _ ... _ :. _ - .. .. . . . - .,-. ----·-
Here again opinions dif£er as to which parts should be replaced and 
this also depends on the make of engine inv~lved :-__ i~~- ·- -~ ~~ : 

. -· . -- - - .. .. -... -. -· ,.. ... - - - -... . . , - . .~ . ' . ' . . . 
--- -- · ·- . -- -~--. . ,. . .. . -- -

For the Continental engine the accepted rule is :-
. .. . . 

.. - . \ •-• , .... .. ;. . .. __ ,. .. . . . . ... 
. . 

• - ·- . ---- . . . 
. -•.. - , ... . -. -- - ... 

-:· ' ·"'·• : - ,... .,... ·- ... .. - - .: - . . . -_., _, . . , . - .. .. ___ _ ... _____ _ 

1. . All gaskets and . hoses and locking devices. _ · . .-: : . __ ' . 

2. -- All main bearings . .. :: . . :· ,:· _.- ·. ·: . . .. . ·:·._:. _· :: : : __ .:: :·.:- .:. - ... ~~ .. ~:_ . 
3. -·:·.All conrod bearings- _._: ... ,· · . ::-:- .. : =; :-: __:::_:_~·:-,.. .:.. . .,. .. ... ·-_ .-.. ,· - -· 
4 . - . - . . 

-~ .... ,. A 11 C On r O d b O 1 t S . - . - - . . : . .. - . . . . .. . . - .. . -. - . .. .. . - - -''• . ·--- .. - .. -.. .. . ... -
• • · - 4 J.J ' .,_ _ _ __;.~ - :.~ . .,J.. · -1-.J.. ' . ':,, .:.. · -·, .. ~,..: ;.~t :~ :. : - ~- .. -:"I · ~ ,··. . ·- - ·- -.. . . . 

5 - -~ :!: All conrod nuts . ·:_ ··-· _·: :. ;:. =.-. . -i.:~~ -:-· .:· ::-::. :-.. :::c:.- ·-::: -. :-:-- . -_: _· -:-_ __ :..:, .-· -:_-~. 
... . - . 

6. ·:: -: All counterweight washers and circlips _where · __ applicable. ---· 
- - • • • - • -4 • • ... - • • • .. · - - • • - -

·: -.- - - . . . - . -. ·- . ...... - . ·-..-. - - r 1'"' - ... -·,: : • , - - - -- •.· ., , • • .,_ . .. . _.. __ - .. • . .. . - · • • ..,,..,.., . ::,.·• ... -. • .._,_,.."":""' ....,,.. .._. : - .. Ml' ,., . 

-
• ~ - "-' ·- .. • • .. • • • • • - - -· -· ..!: _.. _, • .__ - • - ~ • '. • .:_ .... .. • ·-. • • ' ' • •.. • ' • • • .. .. ~ • ' - -~ .. • ~ • • - - - - - - - ~ ,. .... - - . . . ·- .. - . -- - - -- . 

-- . -_ .. _ , .. -. -· . . , .. . .. . - .. . .. - - . 
.,_ . .. 

. 
-- - - - ~ • ._ -- • -. -:-;-:... oo • r, ... , · -* • · 

,{ .. . --- .,. ... ' 
~ : - . -. -

. - ... . . 
. . . . .. . .. . . . . - - .. - • ·"-"" - - -- .._, .. _ _ ,. --- __ ..._._ - .... 

' . . ' . . . . . .... .... .. . . -· . 

... • • • ; ;._-1,,, -
... . ... - . . . 

' "-' -~ ·~: -:-· ··· .... ·-' .. ... . . -.. • p • 

-"• . - ... ~ -- -------... -- -- ... ·- . -- -- . . - - - -- - . ·- - , -
-·· • • a0- . -- -.-- - - ·-· - .. . . . ----- - - - ---·· .. . . . ' --- ,. - ... - . . 

' ... __ . . ... .. .,,, . . . .. r-•·~· ..... . 
-· - -, ... --'• ·-- . . .. . . . - - - .. -- -- - . . 

-- - - . 5 / ....• 
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For the Lycoming . engines, the _same parts should _be __ replaced -except 
• 

f .or _the piston rings as_ these are not __ disturbed . -- ---- ·----·----
.. ' - . ,,. ( . - - . . . - ..._. .. _ . - . ·-· •' .. -- - · - - .. _ ' . ·- - - . -·-- ··-· - . . -~ : _. .. ~ - . . . . . ~, --- ._ ... , .. -.... . . ' 

Final Responsibility: -- - . ... 
. - ' 

- . . -. . .. . . 
.. - . - - ,,, - . .. . ; -- . . - . - -·-· ·- --. , .,, ' . .... - - .. .. 

.. -· - -- - - - - ... ... - " 

. . . . . . . .. . . . 

. -· . . . . - . .. .. - .. 

The final responsibility whether to return an engine to service 
without a complete inspection remains with the maintenance engineer/ 
organ i s a tion signing the Certificate of Safety and/ or the log books . 
With other words, it is to be left entirely to t he expertise and 
experience of the A. M. E . / A . M.O . licensed in the c a tegory "C" for the 
particu lar e ngine, whether a complete o r partial inspec~ion should be 
c2.rried o -..it . 

In tho se instances where , on the advice of an assessor the underwriters 
only wanted a partial inspection , but the owner, ·rightly or wrongly, 
insisted on a complete inspection or otherwise an u~ dertaking that 
the underi.-:ri t ers would accept full responsibility if something goes :: 
wrong at a later stage attributable to the prop str.ike, often the .1 
underwriters change t ·heir minds completely and full shockload . -:_. · · ~J 
inspections were carried out e'\ren if not warrantea. · As saia~ "·'the ·_- .--:-~1 
final decision should remain with the responsible engineer or .. ,,... ·· ·- ~ 
ma in tenance organisation and in e,rerybody • s interest, it ._is · recommended ~j 
that the task is given to reputable organisations having . the ~taff with ~ 
the required expertise o r to individuals ha'\,ing the expertise , the i 

experience and the necessary equipment and literature. 

Is ·a test bench run necessa ry? 

With modern aero enaines for General Aviation , the extensive runni~a of - ., 
engines on a test bench with inadequate cooling is considered to do 
more harru than good, while the c:iecking of proper ope~ation and for 
eil lea ks can just as well be done when installed in an airframe . 

.. . ·-

However, a run-in procedure is still desired . The various overhaul 
~ anuals provide for test runs, and manufacturers also provide 
guidance by means of Service Bulletins , e.g. · Rolls - Royce Servi·ce 
E i.1: 1et in ·~·No . ·· 'r~ 210 - r i:rcM -g7 2 .:·3) ·-·.deal·s- w=1 th·-·enai.ne '""r.un = i·n·-a:rf.er·---a:~·-t ·o:) ·- · 

" .. ,_, -
overhaul of one or more cylinders in which a run-in procedure in two 
ten-minute increments is recommended, the first not· to exceed 1200 rpm 
and the second not to exceed 1500 rpm, ·with a cooli·ng-o£f period ·in 
between , followed by a very brief run-up to check full power 
perf~rmance and then to take-off using full power and fly around the 
airport for one hour at 75 % power (refer to the Service Bulletin for 
t he full procedure to be followed). 

. . . 
Therefore, a test-bench run is not considered necessary following an 
inspection of an aero engine involved in a propeller strike accident • 
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Engine<!ring Aspects are 
FAA (DER) P..pproved 

St; BJ ECT: In c:::1..:.r·1·on :ind S ·rai~~ tc.-, inn of B"'nl Cr~n·. --1--- 'L T"'r 1.·:-:7"ges · ~ 1-C"" ..... ~ • - ! ..._ 1,,. ... e· ' , ........ E:- -1 .::~1-"". :,:,al _.I.Jo 

\ lODELS _.;FFECTED: .A il -~ \ 'CO L_,·corpjng direct dri\·e airc raft engir.es . 

TI \i. E:. OF CO \1 PLI .-\:\CE: BEfore resu:rjng op<:retion v,:th an)· engine i::·.·o) \·ec: i::: sudden stop· 
page . 

• 

• 

E!"'.gines subj ected ~o 5=udden stoppage must be in
spected to de\,ect damage v,hich can affect con
t:nued safe ope:-a tion. 

After remo\i r. g th0 p:-opE:ller and sta:-t-er :-ing 
gear support. gauge the flange thickness and com
pare v..·i th di me:-ision listed in the er.art_ at right. This 
\J.·ill del.err:-i.ine min :murr. . Che-ck run-out of the pro
ptlier flange- 'A·i~h a dia l ir.d ica t.or at the location 
sh0v,n i:i i.l-1E- il!-..:st rslion . If run-out exceeds .005 
inch Lotul i:1d.icacor reac:ing remo\·e the crc.r..kshaft 
and ::1::~1ec~ both strJctu ral1_y and dimen~ionall>· as 
df>~criht>:::l ir1 t hE- Di rec t Drive O\·er haul ~1a!'lual. Av
co L: cc. ;:-j:ig pt:blicalion no. 60294- 7 a:id Table of 
Li:ruts. SSP-1 ,76. 

Cr1:.:tkshsft fla nges 'A·ith .018 inch or less run-out 

mey be straight.ened b:· 6€:icing or b)· facing the 
front surface of the flange to re:~wre rna..x.im~m run· 
out to v.·ithin .005 inch. Th.ickne~ s of the fiar.ge must 
not be less than tt1at shov.·~ in Lhe folJov,ing chart. 

\ 1 an i.lf art.t: ring 

19 - , ryo ~ 
. ~ ·- :::, 
.270 ± .010 
.380 ± .OiO 
.440::: .010 

Flange T hic~:n E>s~ 

1 K1' n Per ..... ;c; c:: ible . \J.1•. ~- • .u .. __ 

. l 90 
0- 5 . - .) 

.3 65 
'2 -. ., :::, 

If dE-~ired. craru:sl-,aft~ r:-:a~· be ret ..::-ned t o _:i,\·co 
L~·ccr:i..ir:g for i:-ispection and r t"".:'or:d..i t io:-Jng. For ad
d.itio~aJ ir:formation pe:-:.~ne;it to st:dder: e-,.g-ine 
sto;,page. see latest MiLic:: c,[ Ser"\·ici: Le::.er L163. 
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Sect ion Th.ru Front of Crank::haft Shov,ing .-\rea for Flange .\1 ea£'..1iement 

:\.OTE : Re \ision "C" re,·ises t.ext a nd chart . 
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