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AEROSTAR ENGINE TREND MONITORING: PART 1 OF 3

O i l  A n a l y s i s

How reading your oil tells the story
of what's happening inside your
Aerostar's engines.

M a r k  H e n s h a l l



o u l d  i t  s u r p r i s e  y o u  t o  k n o w  t h a t  t h e  a i r l i n e

the f leet of Embraer 175 aircraft  we f ly?

They do own the ai r f rames. But  they RENT the engines.  I

bet there have been t imes you wished the engines on your
Aerostar  were rented.  Got  a b lown cy l inder? Good news.

Repair ing i t  is someone else's problem. I t 's always nice to
d r e a m .

S ince  the  expens ive  eng ines  on  your  Aeros ta r  a re  ce r -

ta in ly  who l l y  owned by  you ,  i t  pays  to  t rack  the i r  cond i -

t ion  c lose ly ,  no t  on ly  fo r  sa fe ty  reasons but  a lso  so  you

can catch prob lems ear ly  and cor rec t  them before  major

surgery  is  requ i red or  a  catast roph ic  breakdown occurs .

Trend  mon i to r ing  o f  eng ines  has  been p rac t i ced  fo r  de-

cades by the air l ines and mi l i tary.  These days, wi th read-

i ly  avai lable and af fordable technology,  owners of  p is ton

a i r c ra f t  can  a l so  p rac t i ce  agg ress i ve  t rend  mon i to r i ng .

The best  part  is  you don' t  have to be an A&P mechanic to

do i t .  In  fac t ,  most  A&Ps don ' t  even know HOW to  prac-
t i ce  the  va r ious  componen ts  o f  t rend  mon i to r ing ,  o the r

than cut t ing open an o i l  f i l te r  because the regs mandate

i t .  Most  mechanics don ' t  have much mot ivat ion to  go be-

yond what  the  FAA requ i res  in  th is  regard .  I t ' s  no t  the i r

wal let  on the l ine. But as the person paying the bi l ls,  you,

as an owner,  can empower yoursel f .

Imag ine  th i s :  As  a  resu l t  o f  e f f ec t i ve  t rend  mon i to r i ng ,

you may even be in a posi t ion to te l l  your mechanic ear ly
in  the game that  the exhaust  va lve on cy l inder  number  5

on the lef t  engine needs to have the valve guide reamed

someth ing he would have no way of  knowing at  th is  ear-
l y  s t a g e .  T h i s  c a n  b e  d o n e  w i t h o u t  c y l i n d e r  r e m o v a l  i f

c a u g h t  e a r l y  a n d  w i l l  c o r -

rect  a valve that  is  star t ing

to  s t i ck  be fo re  mechan ica l

damage occurs. Or you may
Fig. 1
Cutting open an oil filter

be  in  a  pos i t ion  to  te l l  h im

t h a t ,  N O ,  c y l i n d e r  n u m b e r

2 on the  r igh t  eng ine does

NOT need to be pul led, de-

spi te h is  asser t ion that  the
c y l i n d e r  i s  b a d  b e c a u s e

even  though  the  compres-

s i o n  r e a d i n g  w a s  b e l o w

6 0 / 8 0 ,  b o r e s c o p e  i m a g e s
revea l  no  in te rna l  cy l inder

issues.  And you have so l id
p r o o f .  C o m p r e s s i o n  t e s t s

are  no to r ious ly  inaccura te
and  incons is ten t ,  bu t  hav-

ing  pho tog raph ic  ev idence

o f  a  h e a l t h y  c y l i n d e r  i n
your  hands  i s  compe l l i ng .

W o n d e r i n g  i f  y o u  n e e d  t o

ove rhau l  as  you  approach
T B O ?  T h e  a i r l i n e s  d o  n o t

T R E N D

M O N I T O R I N G

P U T S  Y O U ,  T H E
O W N E R ,  O N E
S T E P  A H E A D

O F  E X P E N S I V E
P R O B L E M S .

Fig.  6
M e t a l  i n  f i l t e r

SANTA
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F i g .  2
O i l  s u c t i o n  s c r e e n

overhaul engines when they reach a analysis and inspecting the oil f i lter
certain hour mark. The decision to and oil pump suction screen for con-
overhaul is based on condition. You taminants. Parts two and three wil l

may save yourself from needlessly cover electronic engine data analy-
euthanizing an engine that is in per- sis and borescope analysis of engine
fectly acceptable condition because internals in order to get high-reso-
you have had your finger on the pulse lution pictures of engine conditions.

of the engine's health all along. It 's Again, everything I'm about to teach
not at  a l l  unheard of  for  even tur- you can be performed by you as an
bocharged engines to far  exceed owner under your preventive main-
TBO, provided they aren't abused or tenance authority granted to you by
exposed to corrosionand effect ive FAR part 43 appendix A. You do not
trend monitoring is practiced. Like need to be supervised by an A&P for
what you're hearing? Read on. any of these steps.

This art ic le is part  one of a three-part

ser ies  that  descr ibes how to  per form

al l  the var ious components of  engine

t rend moni tor ing.  Th is  par t  covers o i l

Every single time the oil is changed
in your engines, the oil filters should
be cut open and examined for met-

al  and other contaminants.  Out lets
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such as Aircraft Spruce sell tools for Why do we need to do all three in-
cutting open filters. There are You- spections? What can we learn from
Tube videos that demonstrate how one that we can't learn from the oth-
to unfold the pleats of the filter ele- er two? The oil pump suction screen
ment for inspection [See Fig. 1]. This on the sump catches larger particles
is required by regulation at each an- that might damage the oil pump.
nual but not mandated for routine oil After the oil pump, the oil goes un-
changes. If you skip this step, though, der pressure to the oil filter, which

traps smaller particles that wouldn't
you are throwing away vital data. You

be trapped by the oil suction screen.
should also take an oil sample at each

Sending an oil sample to the lab for
oil change for analysis by a qualified analysis will catch microscopic parti-
lab. But did you also know that on cles too small to be seen by the naked

the sump at the bottom of your Aero- eye, which would not be trapped by
star's engine, there is an oil suction the oil filter. Doing all three of these
screen for the oil pump's inlet? This steps means you have a much more
gets missed a lot, but it should also be comprehensive picture of internal
removed at each oil change and in- health, giving you the best chance
spected [See Fig. 2]. of catching problems early because

F i g .  7 A

L e f t  e n g i n e

a n a l y s i s  r e p o r t

Fig. 7B
Right engine
analysis report
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W H A T ' S  H I D I N G

I N  Y O U R  O I L
F I L T E R  C O U L D
S A V E  Y O U
T H O U S A N D S  -
O R  C O S T  Y O U

A N  E N G I N E .

BIACKSTONE
(LABORATORIES

N a m e :

A d d r e s s .

Contact:

Phone :

Emai l :

Eng ine  Make:

Model:

S e r i a l  #

Cylinder Steel Chrame Nickel O
Type: Other

? Please send more sample containers

C r e d i t  c a r d
? Use card on t i le

? Use card below

C h e c k

?  C h e c k  # _

Name:

Card #:

Billing address:

Have you used any additives? ?  Y e sO  N o

Has the engine been inactive? O Yes"  N o

Replacement cylinders? Y e s  C  N o

F i l t e r :  [ S p i n  o n S c r e e n

Recent work/problems/suspicions:

A I R C R A F T  O I L

A N A L Y S I S
4 1 6  E .  P e t t e  A v a .  F o r t  W a y n e .  I N  4 6 8 0 6

w w w . b l a c k s t o n c - l a b s . c o m  2 6 0 . 7 4 4 . 2 3 8 0

R e g i s t r a t i o n  ( N )  N u m b e r :

S a m p l e  d a t e :

H o u r s  o n  o i l :

H o u r s  o n  e n g i n e :
( c h o o s e  o n e  S N e w

O i l  a d d e d  b e t w e e n  c h a n g e s : -  q t s .

O l l  t y p e :

A i r c r a f t  M a k e :

M o d e l :

Engine: C left E Right E Front El Rear

Fuel lype: COUL94 [1100LL D Both

P r e p a i d  s a m p l e
' I entered my card into online
? This is one of my discount

(bulk) samples

Exp. date:

Please list:

How long?

Wha t  t ype?

F i g .  8

B l a c k s t o n e  O i l  A n a l y s i s  F o r m

each  i nspec t i on  can  ca tch  a  p rob lem o f  t he  me ta l  can  be  na r rowed  down .

m i s s e d  b y  t h e  o t h e r  t w o .  S k i p  a n y Tha t  se rv i ce  bu l l e t i n  has  a  t ab le  t ha t

one of  the three,  and you could miss t e l l s  y o u ,  b a s e d  o n  w h a t  m e t a l  w a s

someth ing s ign i f icant  that  you would found,  what  the  l i ke ly  source  is  [See

want  to  know about .  So  what  a re  we F ig .  4 ] .  As  an  example ,  d id  you  f ind

look ing for? We are pr imar i ly  look ing b r o n z e ?  T h e  s o u r c e  c o u l d  b e  b e a r -

for  damaged par ts  and wear  meta ls . ing  mater ia l ,  rocker  bush ings ,  in take

valve guide wear,  or  p is ton p in p lugs.
W h a t  i f  y o u  f i n d  m e t a l  i n  t h e  o i l  f i l -

t e r ?  D o e s  t h a t  a u t o m a t i c a l l y  m e a n

an  overhau l  i s  requ i red?  No t  neces-

sar i ly .  Same th ing for  metal  in  the o i l

suct ion screen or  the o i l  ana lys is  re-

por t .  What  i t  means is  that  you need

to invest igate fur ther .  Lycoming pub-

l ishes Service Bullet in 480F, avai lable

c o u r t e s y  o f  G o o g l e ,  w h i c h  o u t l i n e s

what  s teps you should take based on

the amount  o f  meta l  you f ind and the

type o f  meta l  [See F ig .  3 ] .  A  magnet

w i l l  t e l l  y o u  i f  t h e  m e t a l  i s  f e r r o u s
o r  n o n - f e r r o u s .  Y o u  c a n  a l s o  s e n d

t h e  m e t a l  i t s e l f  t o  a  l a b  t o  i d e n t i f y

wh i ch  me ta l  i t  i s  so  t ha t  t he  sou rce

C h r o m e ,  o n  t h e  o t h e r  h a n d ,  m i g h t
send  you  look ing  fo r  i ssues  w i th  the

p i s t o n  r i n g s  i f  y o u  h a v e  s t e e l  c y l i n -
ders .  Chrome cy l inders ,  on the o ther

hand,  do not  use chrome r ings.  They

u s e  s t e e l  o r  c a s t  i r o n .  A l u m i n u m

wou ld  send  us  look ing  in  ye t  a  com-

p le te l y  d i f f e ren t  d i rec t i on .

The serv ice bu l le t in  has a tab le  ent i -

t led "Guidel ines For Part ic le Quant i ty
And Size on Oi l  F i l te r ,  or  Oi l  Suct ion

Screen [See Fig. 5]." Based on how big

the  pa r t i c les  a re  and  how much  ma-

t e r i a l  y o u  f i n d ,  r e c o m m e n d e d  c o r -
rec t i ve  ac t i on  m igh t  be  to  change  the

o i l  and  f i l t e r ,  f l y  f o r  25  mo re  hou rs ,

and  recheck  the  f i l te r  aga in  fo r  met -

al, or in some cases don't f ly but run i t

on  the  g round  fo r  a  spec i f i ed  per iod

and recheck ,  o r  i t  m igh t  be  to  d isas-

semble speci f ic parts of  the engine to

iden t i f y  the  source  o f  the  meta l  p r io r

t o  f u r t h e r  f l i g h t .

U s u a l l y ,  y o u  w i l l  n o t  t e a r a n  e n -

g i n e  d o w n  b a s e d  s o l e l y  o n  a  s i n g l e

o i l  a n a l y s i s  b y  a  l a b  o r  a  s i n g l e  i n -
s t a n c e  o f  m e t a l  i n  t h e  f i l t e r .  W h e n

w e  b o u g h t  t h e  A e r o s t a r  t h a t  I  u s e d

t o  f l y  c o r p o r a t e l y ,  t h e  r i g h t  e n g i n e

h a d  a  s c a r y  a m o u n t  o f  m e t a l  i n  t h e

o i l  f i l t e r ,  even  though  i t  on ly  had  14

hours  s ince  the  ma jo r  overhau l  [See

Fig.  6] !  We pul led a cyl inder and sev-

eral accessories and couldn't  f ind any

s m o k i n g  g u n .  W e  t h e n  s e n t  t h e  e n -

g ine  back  to  the  overhau l  shop fo r  a

teardown inspec t ion ,  and they  found

no problems whatsoever.  We later de-

1 8  S p r i n g  2 0 2 5



t e rm ined  tha t  t he  o r i g ina l  mechan ic

h a d  p r e v i o u s l y  i n s t a l l e d  t h e  n e w l y

overhau led  eng ine  w i thou t  chang ing

the  o i l  coo le r ,  wh i ch  had  been  ha r -
bo r i ng  wear  me ta l s  f r om be fo re  the

overhaul .  We changed the cooler and

subsequent l y  pu t  hundreds  o f  hours

on  the  eng ine  be fo re  we so ld  i t  w i th

no fur ther  issues.  We probably  could

have got ten away wi thout  a teardown

b y  j u s t  c h a n g i n g  t h e  o i l  c o o l e r  a n d

then shor ten ing the o i l  change in ter -

va l  f o r  a  few  o i l  changes  to  mon i to r

and  ve r i f y  i t  wasn ' t  mak ing  any  new

m e t a l .

I f  you  do  f i nd  me ta l  i n  t he  o i l  f i l t e r ,

how can you determine i f  any of  i t  got

pas t  the  f i l te r  and in to  the  bear ings?

H a v e  y o u r  m e c h a n i c  p u l l  t h e  p r o p
governor .  I t  rece ives o i l  downst ream

of  the f i l te r .  The gasket  between the

governo r  and  i t s  moun t ing  pad  con-

tains an integral  f ine mesh oi l  screen.

If that screen is clear, you can be pret-

t y  c o n f i d e n t  t h a t  m e t a l  m o s t  l i k e l y

did not  get  past  the o i l  f i l ter  and into

t h e  b e a r i n g s .  I f ,  o n  t h e  o t h e r  h a n d ,

the governor screen DOES have met-

al, you may have a more serious issue

that  wou ld  requ i re  a  teardown.

As for oi l  analysis reports, save them.

You are looking to establ ish basel ine

n o r m s  f o r  e a c h  m e t a l  r e p o r t e d  o n .

Af te r  severa l  samples ,  you  can then

spot t rends i f  something is star t ing to

develop inside the engine [See Fig. 7A

for  the le f t  engine and Fig.  7B for  the

r i g h t  e n g i n e l .

Oil changes are a messy job. But what

a  g o l d e n  o p p o r t u n i t y  t o  p e r s o n a l l y

admin is te r  one  essen t ia l  component

o f  a  hea l th  checkup  on  you r  eng ine !
I f  you a lways h i re  out  your  o i l  chang-
es, be sure to insist that the mechanic

n o t  o n l y  c u t s  o p e n  t h e  f i l t e r  f o r  i n -

spect ion but  a lso checks the o i l  suc-

t ion screen and col lects an oi l  sample

for  ana lys is  by  a  lab .  I  h igh ly  recom-
mend Blackstone Labs because the i r

reports are the most comprehensive I

have seen. Make sure you or your me-

chan ic  f i l l s  ou t  the  o i l  ana lys i s  fo rm

completely and accurately.  The accu-

racy of the lab report  great ly depends

on hav ing comple te  contex tua l  in for -

m a t i o n  s u c h  a s  h o w  m a n y  h o u r s  o n

the o i l ,  what  addi t ives you are us ing,
wha t  k ind  o f  cy l i nde rs  a re  ins ta l l ed ,

and so forth. [See Fig. 8]

I f  you r  mechan i c  f i nds  me ta l ,  d i r ec t

h i m  t o  f o l l o w  t h e  c o r r e c t i v e  s t e p s

i n  L y c o m i n g  S e r v i c e  B u l l e t i n  4 8 0 F .

M o s t  m e c h a n i c s  a r e  s p r i n g - l o a d e d

to want to do unnecessary surgery on
an  eng ine  a t  t he  f i r s t  s i gn  o f  me ta l .

Don' t  a l low h im to  do that  un less the

cond i t i on  t r u l y  wa r ran ts  i t .  To  l ea rn

more  about  th is  top ic ,  goog le  "He lp !

My Engine Is Making Metal"  on Savvy

Aviat ion 's  YouTube channel .

In the next  ar t ic le,  we' l l  explore e lec-

t ron i c  eng ine  da ta  and  wha t  we  can

l e a r n  a b o u t  y o u r  e n g i n e ' s  h e a l t h

f r o m  i t .

M a r k  H e n s h a l l
A&P IA, ATP, CFII MEI

Henry Weber  Ai rcraf t  Dis t r ibutors ,  Inc.

V E B E R
U R C R A F  I

T h e  n a t i o n ' s  f i r s t  A e r o s t a r  d e a l e r ,  H e n r y  W e b e r  A i r c r a f t  h a s  b e e n  p r o v i d i n g  q u a l i t y

s e r v i c e  s i n c e  1 9 6 8 .  T o d a y ,  o u r  F A A  c e r t i f i e d  s h o p  c o n t i n u e s  t o  m a i n t a i n ,  r e p a i r .  a n d

c o n d u c t  a n n u a l  i n s p e c t i o n s  f o r  a l l  A e r o s t a r  m o d e l s .  W e  r e m a i n  c o m m i t t e d  t o

e n s u r i n g  t h a t  a l l  o u r  c l i e n t s  r e c e i v e  t h e  s a m e  e x c e l l e n c e  i n  c u s t o m e r  s e r v i c e  t h a t

h a s  b e e n  o u r  t r a d e m a r k  f o r  t h e  p a s t  f o u r  d e c a d e s .

Pride in our past. Roliabili, for your future.

Henry  Weber  A i rc ra f t  D is t r ibu tors
500 A i rpor t  Road ?  L i t i t z ,  PA 17543

717-569-2691 ? Weberacft@desupernet.net L Y C O M I N G
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