(LABonATomEs

OIL

REPORT

LAB NUMBER: K20144 UNIT ID: N421SM-LH
REPORT DATE: 5/15/2018  CLIENT ID: 125279
CODE: 20/32 PAYMENT: Verbal, Tib

UNIT

MAKE/MODEL: Continental GTSIO-520-L
FUEL TYPE: Gasoline (Leaded)
ADDITIONAL INFO: Cessna 421C, S/N: 421C1213

OIL TYPE & GRADE: Aeroshell W100 Plus (AD)
OIL USE INTERVAL: 51 Hours

TLB LEGACY AVIATION

9101 ALTADR
#106

LAS VEGAS, NV 89145

PHONE:
FAX:

ALT PHONE:
EMAIL:

TLB: Universal averages show typical wear levels for this type of engine after about 35 hours on the oil.
Metals are high, but only copper and nickel are high enough to take note of. Copper shows wear at
brass/bronze parts. Nickel is typically from exhaust valve guides. If ay nickel cylmders are in use, some
extra nickel may be normal. Any excess metal in the oil filter? How were compressions at the last annual?
Fuel at 1.0% can show a fuel system problem, but it's right at the cautionary mark. Some of it could just be
from normal use. Check back in 40 hours to monitor.

MI/HR on Qil

51

MI/HR on Unit

691

Sample Date

5/2/2018

Make Up Oil Added

UNIT /
LOCATION
AVERAGES

=
_9_, ALUMINUM 10 =10 6]
=8 CHROMIUM 9 ) 7
=3 IRON 50 50 390
'l COPPER 14 14 4
o] LEAD 6645 6645 4691
TN 4 4 1
il MOLYBDENUM 6 6 3
g NICKEL 32 32 15
Wl MANGANESE 1 1 0
. SILVER 0 0 0
ol TITANIUM 1 1 0
4l POTASSIUM 0 0 1
=4l BORON 1 1 1
= SILICON 8 8 3
Mg SODIUM 1 1 1
mf] CALCIUM 2 2 5

MAGNESIUM 0 0 " 1

PHOSPHORUS 1189 1189 288

ZINC 3 3 et 4

BARIUM 0 0 =W O

Values
Should Be*

SUS Viscosity @ 210°F 95.7|  86-105

cSt Viscosity @ 100°C 19.35| 17.0-21.8
bl Flashpoint in °F 440 >460
= Fuel % 1.0 <1.0
s Antifreeze % -
ol Water % 00 00
[N Insolubles % 05| . <0.6
5l TEN

TAN

ISO Code

416 E. PETTIT AVE. FORT WAYNE, IN 46806

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE

©COPYRIGHT BLACKSTONE LABORATORIES 2018

(260) 744-2380 www.blackstone-labs.com
LIABILITY LIMITED TO COST OF ANALYSIS




(BMC]‘S’IU oIL LAB NUMBER: K20485  UNITID: N421SM-RH
REPORT DATE: 5/16/2018  CLIENT ID: 125279
; REPORT

(LABORA g ORIES) CODE: 20/32 PAYMENT: Verbal, Tlb

— MAKE/MODEL: Continental GTSIO-520 OIL TYPE & GRADE: Aeroshell W100 Plus (AD)

-4 FUEL TYPE: Gasoline (Leaded) OIL USE INTERVAL: 52 Hours

Bl ADDITIONAL INFO: Cessna 421C, S/N: 421C1213

’_ TLB LEGACY AVIATION PHONE:

>4 9101 ALTADR FAX:

%—' #106 ALT PHONE:

Ig) LAS VEGAS, NV 89145 EMAIL:

o TLB: Note that N421SM's left engine type was listed with the "-L" suffix, while the right was not - that does

=8 make a difference as far as the universal averages are concemed. If we need to update any records, just let
i Lé-l us know. This RAM-built Continental looks fine with wear metals all reading in average ranges. Chrome's on

=4 the high side of average, but if the cylinders used in the rebuild were chrome or Millenium steel it may be

l5J normal for this engine. Insolubles were high and show the oil filter's capacity was about used up. Good

Sl report, so just check back in ~45 hours.

MI/HR on Oil
MI/HR on Unit Ty : : o
Sample Date averaces R . o = AVERA
I Make Up Oil Added
o
—4 CHROMIUM 20 - 20 11
=¥ IRON 58 58 56
"4l COPPER 13] .2 13 10 |
ol LEAD 5006 5006 5109]
P TIN 3 3 2 |
il MOLYBDENUM 11 11 2
g NICKEL 29 29 15
Pl MANGANESE 1 1 1
B SILVER 0 0 0
ll TITANIUM 1 1 0
il POTASSIUM 0 0 0
=4 BORON 2 2 0
=J SILICON 13 13 7
rm SODIUM 2 2 1
mrf] CALCIUM 6 6 7
MAGNESIUM 1 1 1
PHOSPHORUS 998 998 354
6 6 o7
0 0 — 0
Values
Should Be*
D 210°F 95.4 86-105
¢St Viscosity @ 100°C 19.27| 17.0-21.8
g Flashpoint in °F 490 >460
= Fuel % <0.5 <1.0
[l Antifreeze % " : :
E Water % 0.0 0.0
(ol Insolubles % 0.6]...---<0.6
~ll T6N
TAN
ISO Code

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE

416 E. PETTIT AVE. FORT WAYNE, IN 46806 (260) 744-2380 www.blackstone-labs.com
©COPYRIGHT BLACKSTONE LABORATORIES 2018 LIABILITY LIMITED TO COST OF ANALYSIS




LAB NUMBER: K48087 UNITID: N421SM-LH

OIL REPORT DATE: 8/24/2018 CLIENTID: 77676
LABORATJORIES) REPORT CODE: 20/32 PAYMENT: CC Visa
[}
Ml MAKE/MODEL:  Continental GTSIO-520-L OIL TYPE & GRADE:  Aeroshell W100 Plus (AD)
g FUEL TYPE: Gasoline (Leaded) OIL USE INTERVAL: 66 Hours
ADDITIONAL INFO:  Cessna 421C, S/N: 421C1213, 294470-P,
SCOTT BULLOCK PHONE: (702) 281-9173
; APEX AVIATION - HENDERSON FAX:
% 1410 JET STREAM DRIVE ALT PHONE:
) STE 100 EMAIL: scott@apexaviation aero, info@apexaviationlv.com,
HENDERSON, NV 89052 tim@apexaviationlv.com
Al SCOTT: Usually we like to compare twin engines, but the other side is much newer so we'll evaluate each
=4 on its own. This side looks really good, considering the il has almost 70 hours on it. The only place the
"l engine had a hard time keeping up with the long oil change is insolubles. Those are the solids that collect
§ from heat, use, and blow-by. They should improve next time, especially if the next oil change is a little
fgfj shorter than this one. Blow-by looks good and no fuel is present. A good report overall.
MIHR on Oil i, . 1 Bt
MUHRonUnit -5 =0 Boriidd '
Sa Date = | Bl aeen 18 ] womi o Y. AVERA
Make Dil Added ﬂ.’,qm ] ; L7 s g A . 7R a Tyt
- ALUMINUM 7] W weme 10
CHROMIUM 8| e MRS 9
IRON 49|88 W26 50
COPPER 12| B aaeS 14 ——
il LEAD 5778] waa8498 6645 702|
TN N 4 Amaas Ao |
MOLYBDENUM 5| s aaeig 6
4 NICKEL 27 | Sw—y 32 S S
"l MANGANESE 7 ) 1 RESE X))
SILVER of = ] 0 B 1)
TITANIUM ] 1 S )
POTASSIUM 1] S o 0 G i
BORON 1) ] 1 s o vl |
SILICON 6 6 8 e o]
SODIUM 0] e 1 R iy
CALCIUM 1] —— 2 et ]
MAGNESIUM o] ]| 0 LI
PHOSPHORUS 1046 622 1189 ok mga_s;‘
ZINC 4| SSwrT——— 3 [t |
BARIUM 0] "'"*-'0| 0 i )
Values
Should Be*
SUS Viscosity @ 210°F 95.8| £ B6-105 95.7
cSt Viscosity @ 100°C 19.36] 17.0-218 19.35
%3 Flashpoint in °F 485 © “>460 440
=g Fuel % <0.5 <1.0 1.0
[l Antifreeze % =] &= it =
el Water % 0.0 0.0 0.0
o Insolubles % 0.7} 5 ©=<0.8 05
W TBN e i 7 4
TAN
1SO Code

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE
416 E. PETTIT AVE. FORT WAYNE, IN 46806 (260) 744-2380 www.blackstone-labs.com

©COPYRIGHT BLACKSTONE LABORATORIES 2018 LIABILITY LIMITED TO COST OF ANALYSIS




0“. LAB NUMBER: K48088 UNITID: N421SM-RH
REPORT DATE: 8/24/2018 CLIENTID: 77676
LABORAIORIES) REPORT CODE: 20/32 PAYMENT: CC: Visa
]
MAKE/MODEL: Continental GTSIO-520-N OIL TYPE & GRADE:  Aeroshell W100 Plus (AD)

FUEL TYPE:
ADDITIONAL INFO:

Gasoline (Leaded)
Cessna 421C, S/N: 421C1213, 610222

OIL USE INTERVAL: 66 Hours

CLIENT UNIT

SCOTT BULLOCK

APEX AVIATION - HENDERSON
1410 JET STREAM DRIVE

STE 100

HENDERSON, NV 89052

PHONE: (702) 281-9173

FAX:

ALT PHONE:

EMAIL: scott@apexaviation aero, info@apexaviationiv.com,
tim@apexaviationlv.com
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SCOTT: We didn't even talk about how wear improved on the other side, despite this being a 66-hour oil
change. Wear has improved on this side too, which is great. Any time you can run the oil longer and get
less wear, that's an indication that the engine is in good shape. Iron is 2 ppm higher than last time, buton a
per-hour basis it's better than last time and better than average. Insolubles are low on this side, reading
down at 0.3%. No water or fuel found. Blow-by is truly excellent. Looks like a great pair of engines on this

PROPERTIES

Cessna!
MUHR on Ol & e ] e 2] o [ Et
MUHR on Unit 588 i ] S 27 : ' A EE RSA
Sample Date == = = = - B/3/2015 RNV 6/2/2018] R [ s e AVERA
Make Up Oil Added =~ " 'rsqts e rgats] i [ eear I
ALUMINUM 5| REREEENY 9
CHROMIUM 16| S 8 20
IRON e 58
COPPER 10| I 2 13
LEAD 4970] Swe4988 | 5006 AENA397
TIN P ) 3 G a
MOLYBDENUM 7] v ey 11 )
NICKEL 24| Sw————27 29 5
MANGANESE 1 | S———— 1 Y ATEY RO
SILVER 0 0 0 Y TRRTEI)
TITANIUM 1 1 1 ey
POTASSIUM 1) e nagq 0 Tl
BORON 1 e 2 =]
SILICON 7 10 13 R
SODIUM 1 2 2 ik i 1%
CALCIUM 1 C 4 6 ]
MAGNESIUM O] S —— 1 e ]
PHOSPHORUS 1071 1035 998 - 1 -]
ZINC 3 'S 6 .
BARIUM 0 . 0 0 i)
Values

Should Be*
SUS Viscosity @ 210°F 96.8[* © 86-105| 95.4
¢St Viscosity @ 100°C 19.61] = 17.0-21.8] 19.27
Flashpoint in °F 475] >460 490
Fuel % <0.5 <1.0 <0.5
Antifreeze % - -
Water % 00 0.0 0.0
Insolubles % 0.3 =<0.6 0.6
TBN
TAN
1SQ Code

416 E. PETTIT AVE. FORT WAYNE, IN 46806

©COPYRIGHT BLACKSTONE LABORATORIES 2018

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE

(260) 744-2380 www.blackstone-labs.com

LIABILITY LIMITED TO COST OF ANALYSIS




OIL LAB NUMBER: K76845 UNITID: N421SM-LH
REPORT DATE: 12/10/2018 CLIENTID: 130021
REPORT CODE: 63/32 PAYMENT: CC: Visa

LA.BORA‘TOEIES

MAKE/MODEL: Continental GTSIO-520-L OIL TYPE & GRADE:  Aeroshell W100 Plus (AD)
FUELTYPE: Gasoline (Leaded) OIL USE INTERVAL: 48 Hours
ADDITIONAL INFO:  Cessna 421C, S/N: 421C1213, 294470-P,

APEX AVIATION PHONE: (702) 636-6555

2634 AIRPORT DR FAX:
STE 106 ALT PHONE:

NORTH LAS VEGAS, NV 89032 EMAIL: val@apexaviationlv.com

CLIENT

SCOTT: Thanks for letting us know about the new push rod tube seals. Those aren't really wearing parts in
the same sense as pistons or rings, but the work required in getting to them could result in some changes
on our end. The repairs could account for the additional metal and silicon in this sample. We found similar
changes from the right engine too, which goes along with that idea. If only one engine had shown more
metal and silicon than before, another explanation would have been more likely. Look for less copper,
nickel, and silicon at the next oil change.

COMMENTS

) B 2 ;I
it : A
4 11/21/2018 : o e R
e B P,
- 3L e
3 ] 7 10 SRR
] CHROMIUM 10] 8 9 Frouseln
=3 IRON 56[-. iR 49 50 2
El COPPER 14 _ 12 18
Tl LEAD 6507 _ 5778 6645 .
o TN K] #r s 4 e
<l MOLYBDENUM 6] 5 6 '
("l NICKEL 31 _ 27 32
S MANGANESE 1] [ 1
S SILVER o] = 0 0
I TITANIUM 1} 1 1
il POTASSIUM 0 1 0
il BORON 1l 1 1
E SILICON 34 6 8
g SODIUM 1 0 1
CALCIUM 2 1 2
MAGNESIUM 1l 0 0
PHOSPHORUS & 1046 1189
ZINC 4 3
BARIUM 0 0
Values
Should Be*
SUS Viscosity @ 210°F 94.0} =8 95.8 95.7
cSt Viscosity @ 100°C 18.94] 94 7.0-2 19.36 19.35
W4 Flashpoint in °F - 5460 485 440
g Fuel % =, <0.5 1.0
[l Antifreeze % 3 - -
E_J Water % 0.0 0.0
8 Insolubles % 0.7 0.5
Wl TEN A
TAN v sy oo el
1SO Code Ry

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE
416 E. PETTIT AVE. FORT WAYNE, IN 46806 (260) 744-2380 www.blackstone-labs.com

©COPYRIGHT BLACKSTONE LABORATORIES 2018 LIABILITY LIMITED TO COST OF ANALYSIS




OIL LAB NUMBER: KT76846 UNITID: N421SM-RH
REPORT DATE: 12/10/2018 CLIENTID: 130021
LABORATORIES) REPORT CODE: 63/32 PAYMENT: CC: Visa
| ]
MAKE/MODEL:  Continental GTSIO-520-N OIL TYPE & GRADE:  Aeroshell W100 Plus (AD)
FUELTYPE: Gasoline (Leaded) OIL USE INTERVAL: 48 Hours
ADDITIONAL INFO:  Cessna 421C, S/N: 421C1213, 610222
APEX AVIATION PHONE: (702) 636-6555
=8 2634 AIRPORT DR FAX:
% STE 106 ALT PHONE:
Y NORTH LAS VEGAS, NV 88032 EMAIL: val@apexaviationiv.com
Pl SCOTT: There's some extra copper and silicon in this sample, just like we noted for the left engine. Nickel
=3l is higher too, though 29 ppm is still just inside the average range for this type of Continental. Chrome is a
"é" little out of line at 18 ppm, but that's only an actual increase of a couple ppm. We'll give this engine the
=) benefit of the doubt for now, and assume the changes in wear and silicon are just from the push rod tube
8 seal work. Suggest a follow-up in about 40 hours, just to make sure things are headed in the right direction
for both sides of N421SM.
'MIHR e rad | i
'o‘x'-i‘h:r:ﬂ o = } 34 wg-w pin R
ed R R TS R
= ALUMINUM [l 58 : 5 9
CHROMIUM 18 16 20 ;
IRON 74 : 60 58 3
COPPER 12 10 13
i LEAD 5900 4970 5006
B TIN [ oo 4 >
MOLYBDENUM 8j& i 7 11
"4l NICKEL 20 e 24 29
"Wl MANGANESE 1| asmaay 1 1
SILVER o] =0 0 0
TITANIUM 1] o 1 1
POTASSIUM ol 1 0
BORON O] s 1 2
SILICON 34l" 7 13
SODIUM 1} 1 2
CALCIUM 1]7= . 1 6
MAGNESIUM 1 0 1
PHOSPHORUS 1122} ¢ 1071 998
ZINC 41 - 3 6
BARIUM Of B £ 0 0
Values
Should Be*
SUS Viscosity @ 210°F 92.7 r% 96.8 95.4
CSt Viscosity @ 100°C 18.64} 1 19.61 19.27
8 Flashpoint in °F 470]  ©« =480| 475 490
=g Fuel % <0.5] = - =1.0] <0.5 <0.5
"4l Antifreeze % S - =
il Water % 0.0]" 5 50.0| 0.0 0.0
8 Insolubles % 0.5 s eme( 0.3 0.6
"W TBN e,
TAN v v e
I1ISO Code B,

416 E. PETTIT AVE.

©COPYRIGHT BLACKSTONE LABORATORIES 2018

* THIS COLUMN APPLIES ONLY TO THE CURRENT SAMPLE
FORT WAYNE, IN 46806 (260) 744-2380 www.blackstone-labs.com

LIABILITY LIMITED TO COST OF ANALYSIS




