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ABSTARCT

This research studies the physical and chemical properties characteristic of
oils used in diesel engines. The samplings of lubricant used check features by Focus
Lab that test in standards ASTM-D6595, ASTM-D@45, ASTM-D4739 and FTIR. Which
test results, we analyze the results to determine the effect of the change in the
properties. Various by the oil that has not been used, compared. to the Age of
Oil and the engine age. By explaining the various ¢harts, From the analysis of the
experimental results, the average value of the property is subject to rules that set up
warning. And it-turns out the relationship of the properties.
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%wvﬂaaqwamaaﬂu Jusnuthduiniseneiuiy

v

2.1.3 AuauUR ﬁéﬂﬁ@ﬁumﬁﬂﬁwﬁaﬁuﬁugm
oﬁ’ﬁuﬁmwwﬁm (viscosity index: VI) g mmmwﬁmﬁtjwaﬂfiw

mwwﬁmﬁm5LUaEJmLUm"Lﬂmnuammlwu Luaamwnm}amﬂ,ﬂ mmuumaaaum
fanutulawdeuwlaadnies Luaamwm WasuwUawn wansininfuedesuiian vi GR
Lm"lumaﬂaunu 0] mmwmu‘la%ammummLﬂaﬂmmaamn maamwmﬁaauwawaa
wansiguAse e Vi

- ANumila (Kinematic Viscosity) Ao anulanasanuduvasingunie
neTniigamgfilagamaiivils tiuadesiiaudulas sxlmaiewasiliidundody
vasndae lumenduiu dsfuedad ﬁmm*ﬁ’u’iaqa arlvaenuasiidy vdedufiazuundag



- 97Ul (Flash point) fie gaumgiveninfueiesilasuanuiousunaedule
uegnauidiolaulad W gaulwiiauddyiiendtu anudasasy

2.1.4 ynsgruthiiundaiy

- uwm'i;gﬂuﬁuaaaumuf‘;mnﬁumuauﬁ (Society of Automotive Engineer : SAE)
Mseynnuniin (Anudula) vesisuinies Avdaunnfiddimmumiinun
Tnouvuhiiuedoieany 2 Usznnlng g

1. InSALiET (monograde) faunsiuialasfifidnaumiinAifies 1wy SAE 40
WNEANTY o gungil 100 aqmmamaﬁ m;]’w ummwmuwaw Lwas 40

2. \nA533 (multigrade) f ﬂaumum‘saawummmwum 2 AN L‘Uu SAE 20W-50
wmamwmw lugamail -25 asrmiealToa ummuummmwumaam s 20
meaamunuaqm 100 p4mlwaLToa asiduneaumiimiy wes 50

3. 9NwT "W ‘lﬁmﬂumuwamwmmmwumumumimqwun(arﬁm =25 DerLaLfya)
minldfisndunseggiou (Iafl 100 ssanamdsa)

- wnsgurevaEn utlasifuuelusaw (The American Petroteum Institute : API)
Tsvyuszinnuesiatessisi uasanssouslunisuntasiuduveuateeus
dmiuiAssuuuBUlFSnus 1S (Spark fenition) 191 SA'SC SD-SE SF SG-SH S11SJ SL SM
SN duLisseudiealddnes c” (compress ignition) (1 CD CB ... CF4
UNATTIOIFUNTS” o 'O N dae i SG/CHA manede Yo tivane
dm3unsTiiuindoseusiiuud wanannsaldiuiniowuingaliluss sedt vie CHA/SG
flasnduiuiunsiidafuremutedmiumsliiunioeudfiva

2.2 nuiimsiasziasvseaulduda

MTAnseifetinifimdody InlASuAIINeYATIZ10 FOCUSLAB
Tunsnaaeulinszinanied lnsihihnsgaunsnsiamunnssiuaing fe

- NITIIANUVHanTonIula (Viscosity)

AnuninsAeunammugungl nSosinmimilauuuilléfe Kinematic viscometer
(ASTM  D445)  Faduvaeaudaguia U iglmnamiln  (Orfice)  egnwlu
u,azﬁnismwsﬁm%’wﬁqﬁ'\ﬁu wmsiaenuniin  Taemsldiaegeaddy  Capillary  glass
viscometer tube ideuifivundn meldgumpiiimuny  Udeslilvanuudvinisdunm
udrFuammumiaanaiinld fu AAsTiaavanninAamiln
AaumiadivldanndEtisenin Kinematic viscosity
- Aadunna (Base number)

mmmLUumwaemmLLammUﬁmmaamqmwmwaEﬂ,u Wifuedes  pedUsznauy
Dudrlhiufeasfvaunmidniivauazern  Oetergents)  vildnsaduedy
Winanmsduauilunan ﬂaaﬂuminmmfauma’LuLﬂ%awuﬁﬁ Wnnnsafuz i

i
i
Taoenunldu wheliadniuvesinlnwadoy  donsuyisiy (MmgKOH/g) @aiBn15infia ASTM



D4739 Standard test method for base number determination by potentiometric titration
Ararulusnduiuuedes faiiliuda fudhuadosiioa WyUSIIIALEN
Limslfansiniiar  1.0%  dwsduludomds  winduedes  Measouliunatavieseud
Linastiansniy 3 whuesiiay Wefwudmuzdudemaeils
- Infrared Spectroscopy
DiiBmstadnuwasnisgandusiddunuse vosiedw fenieile FT-R Spectrometer

v
o as

AWAE  WI-LA2-18 Lﬁamwaammmumsawamauum ssuiidmuelf  Tneaegandu
lutwanuemeduiuan  dedy Feuansdeyilaidy n%fﬂﬁumﬂﬁmﬁ'u Tuansiagng
fiTnoonuseth 11JLﬁauﬁ’ummmmmﬁummmu Wleflarszymyilariduniy
fiiuesiusznauludeshetiun Siamnsovents duvantaesluasiodndlddn

2.3 n’rﬁmm:ﬁﬁf’lﬁwﬁaﬁuﬁwué’q

mﬂwammm%wauama@mamaumu waas AU mAnELTANIIAUNE AW
naziATvesag s uMae ALLAS DR Faosuammrealasail

Wear metal element - mmiam‘uaaaumﬂmw‘lammaaaaaaeﬂuumu
waoaulastingn msLaem'muu,avﬂﬁanmamawumwmhalﬂm
NsYATavTonIsinnaou

Contaminant element - 519 langwasoymaisanusnumlonuosssuunaeiy

Additive element - uansissmlansyesTiaiiusirmoninundedy

2.3.1 Wear metal element-or wear metal debris (aunaiavlanzdnwsa)
Tussudiinueseunarslansdnusotintdy ppm (@nlududv) lae
AWINATIVADVINIAVEIRUNALR 2 WUy Ae

RDE (Rotating disc electrode) = merTuandumiie ppm , ROE {HU35n153AT 129
Unasalavgifivunnauden (Fine) Tailvunlnguszann dnnh 8 lainsou

RFS (Rotating filter spectroscopy) = saesuanduviiey ppm , RFS
HuiBnsiengimuBinusinlansadlyueveiu-(Coarse) Sativunnlnsuszanaann 5
luaseu fs 150 luasou

Wear metal element (aunairslavzinuse)

ron(Fe) - wmén - Tudueynmansinusevedtuduiiuminuas wénné 1wy
s wuds wan wiinszuangu LLasaﬂawaam?awum’

Chromium (Cr) - Tasilon - undsismdnvesiudiuiindouin daelasdon wu
W Uaengu (Jusiu

Lead (Pb) - avim - Hulaviindauinveuuiaasitugy

Copper (Cu) - NoIAd - Tudruveusaiidiuyssnauvameanies
(nesuny/dangd) uazusoud (meauns/fyn) Tindunisinvsesnwmuimisiy
ANJABULNTALTDS



Tin (Sn) - Aun - \unnsdnusevesuuds wSe Babbitt gniadaulidneiyn
LUumwmsanmawmanawaamiaqaum
Aluminium (AL) - azgmuu = m%ﬁumsﬁﬂma‘uaqqﬂgu LLU‘%QHWQU N/
navydeunegadulyey
Nickel (Ni) - fifia - uvasfiusosweenIsdnmsavaIuuiunsogie a1 11
oz Valve guide
Silver (Ag) — 31 - n1sAnmsovaeuUSeiilanydu luunesnsdhdusi
Jaymiiinues Ol cooler
Molybdenum (Mo) - Waufth - Fimsdnmsevesimugngu
Whuansiafivgeussesiduvdedy
Titanium (Ti) - Inidlon - Alloy ’Lumaﬂnaﬁﬂmmwawawumumﬂmai
AT
Vanadium (V)< 2iluiiiey - fsnifeuvesinsiun Trace alloy element
2.3.2 Contaminant element (aqmﬂﬁ'aﬁnﬂsn Yuidou)
Silicon (Si) - BAnaY - synAdanUsNULaLEUAYaas
asiAdiugausananansiuneg
Boron (B) - lusew - astailvatiriivasify ssinduysumvestiiundedu
Sodium (Na) = laifieal ~ esiafiveaaiivaaiiu msiafiuzsusisuas Yitundedy
2.3.3 Additive element (51nlavizvasansiniiugaua)

'
s v dal

Magnesium (Mg) = wunilldos — indasoiaR 18 ulanil Hgnmaiig

L]
o

Calcium (Ca) = upaidgs ~ mmmaxmmmamwawuqmmﬁqa

Y
a

Barium (Ba) — LulSuu - vﬁmmazmmﬁaﬁ’uﬁaﬁﬁammuga
Phosphorous (P) = Wedneia - ysaonidnuiovasiianuniglinise g9
aammLaamaﬂuaqmamammnmam

Zinc (Zn)—dnud < siomunisanuse Tpeanne copper

2.3.4 Physical Properties of lubricants (ﬂmﬂuum‘wadmmuﬂaaau)

Oxidation — m'maaumiLaamamwmaamwaaauLuaamﬂm&jmﬂ%’mu
mszmsliau visanmgamgilunislfen Miadedin FTIR wiheiitaldde absorbance
(Abs)

Nitration - Tnevivluudy luwsduinanduaunielusewing Weiwdatuene
Tunsdiifaanuiiausnd nendnvosuuiumslumsdu wiinaeniIuIIUgNgU (blow-by)
Fawandnvasvuiunslunstuas fimandunsngs liinmznau
uazisavvIunseandndu Tin3esta FTIR wiheidnlsiy absorbance (Abs)

Sulfation - m‘iﬂsvﬂa‘uﬁmuﬁuﬁ]vﬁaa"luﬁ'lﬁ’wéaﬁuuauL%aLwﬁq
ailAAAnsEuILMsTadunium AefiAnasn NEBYNUYNAUUAL I
mmm’lmﬂcﬂmvnauuamswwmum

Fuel (%) - thifundsauavanauszananm muﬂimmmmwaawmaum
msEhrmImiafianas avliduTudesUssanEainas nafinuandentsinvse



' £ '
= a a oerau =

Water (%) - szﬁuﬂismzuﬁ;ﬂuﬁwﬂuwéa?{quwmJnm WMINUILULEDIAN N
wazAansalunsvaadudana

Soot (%) - UsinauuainiigeastiiiedessudiSuiin weddam
v3eszeraisumeiiumaoauunuiuly

Glycol (%) - msﬂuLﬁauﬁuaalnaﬂaa%ﬂsssﬁ’uiﬁ’éwﬁuLﬁ'auamw innznou
wudafanisinmse wasifinnsanvsanuuiansey

Viscosity - mm’muum (1 ASTM D445) Lﬂumi’mﬁammu 40c way

5
d

100c Ysfuinsm SAE au:}mmamwnu 100c dnthiunsa IS0 as3aft 40c

TAN (Total acid number) - L,Uummﬂ5mm°uaaﬂ‘mwaa“lumwaaau
Taovialuudadnm TAN wnnndnbsiulig ssiinAneendiatu
viioRdanusnuuilouidunse ERVRISTRIRE

TBN (Total base number) - 1 UuAIAUSHTDIAS TBN
fiarmanunsoananuunsg Saiaannssun sl
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UNI 3

N13ANUUY
TunmsiinneiRatuiuvdeduve undsssudfwariy
nMagaavilaignusyasdlunisiaudie
1. vﬂumsﬁnwmmauu"ﬁmqmamwLLaum&LﬂﬁﬂJaaﬁ'lﬁwdaﬁu
zZ LwaLﬂumaualwﬂucﬂwqwuassl,tavLUu‘uauawuﬁmmmumsm S
GRGRIY Faidumoulunisvinanitesd

& 3 s ]
3.1 YUADUNITHNUMNIDENY
1 W]G]MEW]'N FOCUSLABS LWE]‘UBEJ‘Uﬂ'ifléﬂ’]itﬂUU']ﬁJULﬂ‘iENﬁ']LIM‘mi‘ﬁ’]‘u
wawaﬂmimuuwu IWEJE)Uﬂ'SEUﬂVI’NLLﬂUﬂJE]UI‘VIiJ']‘U'LJﬂ@ {Juammmﬂ LLﬂu‘U'JG]LﬂU‘U'liJu
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2. Ansiafuneguiuinisvessaoudidvie BMW GERMAN AUTO, ISUZU a3nes
a1v19ANgY, TOYOYA TBN levennuayasisilumsidrlduidiy
\Soesneuifiasshnsasuneluszer 10000 Alawas

3. ’luﬂﬂiLﬂuumuuuL‘mU’lﬂﬁmmau'm'mmmsmrﬂumumumu’mm fup3od
msmumuuuumaamm'ﬁmwawmwmwmmmsama'ﬂ,mnu 15 W1l
\losnndufiviining wlane smqﬁ]uhmmuaemrmmmuumu
awa’qumumiwmummmwlmiaﬂummmuasq

5UM 3.4 (d0) dnwaznisiiviedadngu
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o ¥ o i a o - ] [
4. dinduiueiasiiiiundrdanuay
Waslumsnsiadainiuaiasmunsgvamudy Jamauduldliunsgu
N3ATIUTWAIY

4.1. ASTM D-6595 ATIIMBUNIALAYlANLE9Y

4.2. ASTM D-445 AFI9AIAIMTInTB T (Viscosity)

4.3. ASTM D-4739 asrvmAuduiua (TBN)

4.4. FTIR-Test prvan i uvdedy wasnsasudey

3R 3.5 ASTM D-6595 nsaamaymaulavzsingg

31]"?'1' 3.6 ASTM D-445 a573AAuvilavesuntiu (Viscosity)
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JUT 3.7 FTIR-Test asrvanwaauisiundsdu wazasiamasuiau

‘ Buret

~Barel
clamp

Brienmaeayar
flask

$Uil 3.8 ASTM D-0739 ngaammundiuiua (TBN)

3.2 NNSIATIEVHNANITNARD

1. Ainwmaivnauavassnliinainnegfeesls unaindiulny
dmanuulvuiuiniaseus



1. Customer name & address
2. Machine or Component Information:

Unit Number, Type, Maker, Model, Oil Type Viscosity
3. Severity Code of Analysis Result for Oil Condition,

Wear Condition and Contamination Condition

of oils

.l. ( s i'.‘f

6. Wear condition

- RDE — Fine Wear Metal Debris Analysis Resultin PPM

= RFS— Course Wear Metal Debris Analysis Result in PPM
7. -0il Condition:

- Viscosity at 40C and 100c

-Oxidation, Nitration

N -Tan & TBN
! P

il 9. New Qil or Reference oil as base line

JUM 3.9 (0) wAMI9TI9 (1) B5UIBS WEBBEANITENUNAN1TNABY

2. MR imAUELR S vasRmR g Ingntsnaeansiweanun Ty

wangqguuuu

ppm

Iron

U

L A T { [ ) al i o '
3.10 Fl?'?h?lﬂ.lWUﬁ“UENﬁ']L'ﬁﬂﬂLV]EJUﬂUIMLL@B%ﬁ]']EJEJ"N

14



total metal

g e 1025 -
® 731 ® 78
. ar‘; ' : 4
Cur.u; (‘tml
U7 3.11 mmdiiusveslangifisuivogmsidiuvessoeud
Total metal

pPpm

250 -
‘ S o BMW1
200 b1 o+ BMW2
g o BMW3
150 "BMW4
o BMW5

|

100 4

g 06g
50 )
iy v
v 23997 Car age (km)
Nd e T
1638¢
20004
Oil age (km)

3 3.12 miduniusuaslanyifieuiuogindunazengnsldem
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Viscosity @100C

—_— 5005 Ty 1000
14

____________________ l-caution 1SUZU

12 __J..-__-__;

o

b u warning BMw

_\..-
'*wi*%%'sb‘ef‘v

a. & @& o ey L
N N N ) <0 40 \C

4

cLJ“?I 313 ﬂ:1'mauwua*uaammmwummsmﬂuiuuma A PRI

o

3. MNTETUNNISNARDINNYAUTEAIAYBIN NNGUR TR

U

u-caution ISU7U
M, ‘..-....]...-___ e
"""" = l.warning ISU7U
| 10
u warning 1SUZU
e I-caution TOYQTA
u-caution TOYOTA
I\\a‘l»llip TONOTA
( u-warning TOYOTA
I-¢aution BMW
| - = ycaution BMW |
. = = lwarning BMW

16



unii 4
ANaNI1INANaADY

MnNaNsAATIeideyaveaintuiiet1memis FOCUSLAB
Imildsusamauasiiauenadinssinuiidodiadl

4.1 ssvdeyarimaluguiuunissuansdoya

4.2 uanawateyalsuifieuteyafiegidugduuuns

4.3 MIUATIBUNANITVIAADT

B
Y

4.1 srusrudeyavanualuguuvumsnudnsdoya
4.1.1 wadayaain nguiags lugdiuumsns

A58 4.1 AdSnueunalanenauannulumegiiuviaeiu

fron chromium lead
Fine coarse Fine coarse Fine coarse
Isuzul 28.5 10 1.9 B 0.7 R
Isuzu2 15.6 7.6 1 A 0 10.7
Isuzu3 24.7 Herd 16 4.2 0] 0.1
Isuzud 41% 0.1 0.5 0.1 0.1 0.1
Isuzu5 h7.2 () 118 0.1 2% 0, )l
Toyotal | 13.2 1.5 0.6 0.1 1.3 0.1
Toyota3 8.1 0.1 0.6 0.1 D& 0.1
Toyotad 157, 1 0.3 0.1 1.5 0.1
Toyotas 14.9 5.2 0.8 1 0.2 0.1
Bmwil 44 20.5 77 0 1 0
Bmw?2 50.1 22.9 3.7 0.4 0 0.1
Bmw3 66.4 68.2 2.6 0.9 0 0.1
Bmw4 86.3 88.4 4.5 3.8 1.4 0.1
Bmw5 47.4 31.7 473 0.3 0 0.1




A58 4.2 (f) AUTuneuAlaneanuainwuluiiegnndunaedu
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copper tin Aluminum nickel
Fine coarse Fine coarse Fine coarse Fine coarse
Isuzul 4.3 1.6 0 8.8 6 4.3 0 3
Isuzu?2 5.9 2.2 0 17 7.1 7.7 1.4 6
Isuzu3 3.5 1.2 0 9.7 14.7 6.9 0.1 3.4
Isuzud 174 2.2 0 0.1 5.6 0.1 0 0.1
Isuzu5 4.6 0.8 0 0.1 13.6 0.8 0 0.1
Toyotal 0.9 0.2 0.6 0.1 21 0.1 0 0.1
Toyota3 94.6 20.2 0.6 0.1 2.7 01 0 0.1
Toyotad 18.8 4.7 .2 0.1 4.9 0.1 0 0.1
Toyota5 4.3 24 0 0.1 4.1 0.3 0 0.1
Bmwil 8.2 41 0.2 0 8.6 0.1 0.6 0.1
Bmw2 6.6 3 0.1 0.1 11 4.4 0.1 0.1
Bmw3 31.9 13.4 2.9 0.1 6 13.4 0.8 0.1
Bmw4d 7.3 7.5 1 1 11.4 14.6 4.2 0.6
Bmwb5 8.8 6.2 N 0.1 11 8.5 0.3 0.1

M58 4.3 AMvTnueynalanswananuluiiegrnhsiungesu

Iron

Fine coarse
lsuzul 28.5 10
Isuzu2 15.6 7.6
Isuzu3 24.7 £g:]
Isuzu4 11 0:1
Isuzu5 172 T3
Toyotal 15.7 deS
Toyota3 16.1 0.1
Toyotad 15.1 1.1
Toyotas 14.9 5:2
Bmwl 44 20.5
Bmw?2 50.1 22.9
Bmw3 66.4 68.2
Bmw4 86.3 88.4
Bmw5 47.4 21,7




A19719 4.4 ArAuniialuilegiTuvasauiisusua1vesls uraaaulul

Viscosity @100C
New oil Sample L-warning
Isuzul 12:2 10.7 10.97
Isuzu2 12.2 11.6 1G.97
Isuzu3 12.2 11.4 10.97
Isuzu4 12.2 11.2 10.97
Isuzu5 12.2 10.7 10.97
Toyotal 10.4 10.4 9.36
Toyota3 10.4 10 9.36
Toyotad 10.4 10 9.36
Toyota5s 10.4 10.5 9.36
Bmw1l 11.8 11 10.62
Bmw?2 11.8 11.8 10.62
Bmw3 B\ 9.2 10.62
Bmw4 11.8 10.5 10.62
Bmwb5 11.8 N7 10.62

f1519 4.5 A1 Oxidation luflag9uduanay

Oxidation
Isuzul 7.2
Isuzu2 10.3
[suzu3 10
Isuzud 6.6
Isuzu5 7.8
Toyotal 12
Toyota3 10.9
Toyotad 10.9
Toyotas 10
Bmwl 16.3
Bmw2 14.5
Bmw3 12.4
Bmw4 237
BmwS5 20.6




M1579 4.6 A1 Nitration TuseenTuvandu

Nitration
Isuzul 4.1
Isuzu2 6.1
Isuzu3 4.6
Isuzud 5.0
Isuzu5 6
Toyotal 7.9
Toyota3 7.6
Toyota4d 7.4
Toyota5 7.4
Bmwl 9.4
Bmw2 9.4
Bmw3 7.8
Bmw4 10.1
Bmw5 9.6
M99 4.7 A1 TBN Juigg i siunaaiy

TBN
Isuzul )7}
Isuzu2 2
Isuzu3 738
Isuzud g3
Isuzu5 8.1
Toyotal 8.1
Toyota3 8.5
Toyotad 8.2
Toyota5 8.5
Bmwl 4.2
Bmw?2 4.1
Bmw3 5
Bmw4 2.8
Bmwb5 3.4

20



A1979 4.8 AU Soot Tusmagnainunaadu

Soot
Isuzul 0.42
Isuzu2 0.38
Isuzu3 0.49
Isuzud 0.34
Isuzu5 0.4
Toyotal 0.15
Toyota3 0.18
Toyota4d 0.05
Toyota5s 0.1
Bmwl 0.62
Bmw2 0.64
Bmw3 b.5%
Bmw4 0.88
Bmwb5 0.52

4.2 uanswatpyaiUseuliisudeyaniognslusuuuunsaw

100
f 90
- 80
[ 70
60
.50
40
30
| 20
| 10
|

e =i I A 3 J s ]
4.2.1 Wisuthguaaaens 3 NANUMIDYN

Total metal mean

¥ Total metal mean Fine

.
TOYOTA

¥ Total metal mean Coarse

BMW

21

Uil

Celt

4.1 n3muananisiseufisuAnadseynalansisnunfinulundaznduinogng
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| Iron mean
| 250
200 200
- 200 g -
| 150 = i
| 100 - —
| 58.84 |
i ISUZU TOYOTA BMW
¥ [ron mean Fine Iron mean Coarse - ® Iron mean u-warning

a e at & | 3 A = 5 oas '
U7 4.2 nymluansnuduiussewinanadoiuanrodlaveninainia 3 naudegn
Nnueuiual u-warnine

| VlSCOSlty @100C mean
| 14 ) 0 A= o2 )
‘ i) AL 10.97 ll
;' N |
| 1;) \ \../\.
6 i
| 4 :
2
0

| ISUZU TOYOTA

" Viscosity @100C mean New oil Viscosity @100C mean B [-warning

‘lJ‘ﬁ 4.3 ﬂ‘i'W\lLLEGNFI??&IH@JWUD'?UW}NW]Lﬁﬁ&iﬂ’ﬁ&i‘lﬂﬁﬂ‘ﬂ\i 3 ﬂﬁiJG?’]ﬂEJNL‘WE}‘Uﬂ‘Uﬂ’]

u-warning
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20

15

10

(92

Oxidation mean

216

ISUZU TOYOTA BMW

¥ Oxidation mean new oil = Oxidation mean — ®U-warning

23

5UN 4.4 n3mkansnnuuNus s¥1319A7 Oxidation a3 NQNFAIBENNNUAN u-warning

16
14
12
10

< N OB O @

Nitration mean

aslel
u BB

ISUZU TOYOTA

® Nitration mean new oil Nitration mean  ®U-warning

nl o A i 1 : . gj i ot 1 as i "
UM 4.5 N5 ILARIAMNFUNUTTZININAN Nitration 914 3 NGUAIDYINAUAN u-warning
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S P NW e 1

TBN mean
Q9 4
) - 5
ISUZU TOYOTA BMW

“TBN meannewoil = TBN mean - ®L-warning

‘:J at @l U 1 dl 5 1 f 1 <l a 1
fé‘lJ‘VI 4.6 NTINLANIATLENAUSTENINALRB VDY TBN ¥4 3 NGUAIDENNLUNUAT

L-warning
Soot mean
..... =y it BT A e

SRS s W ¥ VS o 150 Y
ISUZU TOYOTA BMW

Wsootmean ™ U-warning

24

U7 4.7 nsmuansmuduiussewineaiadeves SOOT W 3 nguseghadlewfiguiiua

u-warning



4.2.2 Yoyaanngusiagns TOYOTA Ay ISUZU

25

|
| Iron |
L |
i
1200 - i
\ |
1 |
‘ 150 - .. SN [rON Fine i
! s Iron coarse |
’ 100 | o & > B g Iron u-caution |
I Iron u-warning |
L |
IRy /7 7o 1 (AN |
! \ 1a 15'9.6 1] 10 1 17.21 3 13.21 : 14,%12 16.%)l 15.1I : |

ke ._,L.w.. ey Imdl WU Gy |
: v Iy 9 €9 B BE W & & S I

JU# 4.8 nalansneynAlavsinfisuiuan u-caution MU u-warning
| Chromium |
!
16 ‘r_ ...... . - K AN N S ¥ ) WIS RSN e [

f 1% 1- \\Z g} e SR~ .
| i fmm® chromium Fine
: i
i , B chromium coarse
: chromium u-casution
|

chromium u-warning

E:J 1 = a U ! @
Uh 4.9 nsmluansdreumalavelasideuviouiual u-caution iy

u-warning
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60

50

40

30

2

10 e LES—

27 2 §
0.8.1 0 01001 Ll L9101/ 0810 Lo

e ST

T
2% @ .@?’ 3
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NAN15ILASIZWUNTUA28879970 FOCUSLAB

FOCUS‘.AB: « : FocusLab Ltd

Fluid & Cil Analysis Techaalogy

Bl £ UnitiD  ; NEW OIL CASTROL SAE 5W30
s Name : KMITL .
T i
; Address : 3 Moo 2. Crabrigirung Road 4 UnitType : NEWOL
13 . gkrung Roi ‘
: Ladkrabang Bangkok 10620 : Unit Make : (nol avaiabie)
i ' Unit Model : (nol avaiable)
Site :
Oiltype/ .
Location : v 'lil?eg:r + CASTROL SAE 5W30

Testcode : 80300 60430  6IGOO t

Oil Syslem Capacily :
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Data is provided below

Fatram X Wasr ¢

. R o mepsms —
Current Sample Previous Sample | Baseline and Alarm Limit
Condition History Wear Ol  Cont. !— —
b s Alarm Limit

- Rl A~ larm Limit Matrix -Set Name
Lab ID 300985 i Equip /ol
Bottle ID g P 1058218 o R
Date Sampled =z 2 08 May- 15 | L NewOlltor Baseline Puposes
Oil Hours (Kms) 5 =3 Not Given P
Unit Hours (Kms) g Nol Given | N
Qil Change | E
Oil Added (Liters) |

Filters Hours (Km

Iron 9 -
Chromium = { 0o

Lead * " 32 '
Copper r oo I
Tin " 00 |
Aluminum . U 0.0 '
Nickel Sl 0.0
Silver Y A 0.0
Molybdenum t 0.0
Titanium : 0.0

M s
Qil Condition F LCotion U-Cauton | UoMaming
Viscosity @ 40 C 693 |
Viscosity @ 100°C .« 11.8 1§
Oxidation 10.8 |
Nitration i 70 t
TAN L W |
TBN 479 . 7.0 |
Contamination - A T uCadion g
Water | 0.058 } !

\ Finewear  Coarse wear
Sodium : 3 i Ulaiton UWarring
Silicon k 3.7 |
Additive Element _-
Baron 56 ]
Magnesium 19 |
Calcium 1742
Barium 0
Phosphorus 597 |
Zinc |
I CET Y ] et i ucosn Gaien

Fash Point ;
Viscosity Index 167 i

Note: Alarm Limits are vanable and dependent upon datasel size and to be used as general quideling:
N Sgn o .: NORMAL o 4 {festiave! warnng it | . Wor . Vizna | scondlevel waming mit)

Fitst Level Alarm At Lmd i Upper Leve| andior Lower Level
U-Warning Upper WARNING Level L-Warning Lower WARNING required Level SecondLave Aisrm Alert Lt 1 Ugper Level ad of Lower Lave
Baseline  wil bedata ol eter “The new i or "Relermce o or ‘01 spec ficaton' TNO - The newoii . RO = Refersnce o1, 05 - O Specteaton
AcCuraly o ntapmlilon and recommend 2on are based on mprassmiatves sampie and lorma o Lippnd. Ko wamanty & axpressed of mpsad far tvs report

Focuslab Lid 229 Thosapol Land 4 Bidg.. Bangna-Trad Ad KM-3 Bik 10260 Thattand | hilp. www.locuskb. co.th | Email locuslab@focuslabco th | Tel +662 361 8600 | Fax + 662 3618567
FL6.7
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Focusum L ' IHES FocusLab Ltd

Flaid § O Amalysis Techralogy

i £UnitiD  :NEW OIL ISUZU SAE 10W30
s Name : KMITL .
1
: il Bhiondy £ UnitType : hEWOL
: Adceess; ¢ mmi.gaa’%ﬂo?;d :umum : ol available)
D T Unit Model : il avaiabe)
Site .
Location : s m‘;’ﬁ' + 1SUZU SAE 10W3D
L

Testcode : 80300 6400 60500
Oil System Capacity :

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Data is provided below

Pacave b Wamn €
i CurrentSampie  Previous Sample { Bt;serllnsahdr;lamrumi.l
Condition History Wear  Oil Cont, ——
Alarm Limit

|8
PR Alarm Limit Malrix -Set Name
::1!7“:[')9 ﬁ' ?&1:;: ] (Equipment type / oil type)
Date Sampled = & 09-May-15 E New Oil for Baseline Purposes
Oil Hours (Kms) 2 £ Not Available | 1
Unit Hours (Kms) g Not Avastable N
Oll Change E

\
Oil Added (Liters) 5‘
lter: i

Iron

|
Chromium 02 [
Lead 00 |
Copper t 00 |
Tin 00
Aluminum U 0z !
Nickel 1 0.0
Silver 00 i
Molybdenum l " 605 l
Titanium B 20
il Condtion T
Viscosity @ 40°C [ ° 791 |
Viscosity @ 100°C. 7 122 |
Oxidation 1 4.7
Nitration o it a0 ’
TAN }
TBN \ 94 |

Contamination

Water i 0082
Fuel . 000
Glycol L N
Soot 0.0

Vanadum 1
Sodium F
Silicon

Additive Element
Boron

Magnesium
Calcium

Barium
Phosphornis

Aaditio It L 4t v - st L o - -m LCaten MA::- Uwanng
Flash Point | )
Viscosity index 151 |

Note: Alamm Limits are vanable and dependent upon dalaset size and to be used as general gudeine.
NoSgr o .: NORMAL o g { rst vl waming bmt ) ., W . Wamg 1 sacord evel warsng imit )

First Leves Alarm Alert Lmd i Upper Level and of Lower Leve
U-Warming Upper WARNING Level LWarning Lawer WARNING required Level Second Lave Alwm Alert Livit n Upper Leve! andor Lower Lews
Basaine  wiiba gata ofether ‘The new of of Reference of of "0 specfeation’. THO - Tnenewod, RO - Rekmeace o 05 - O Spectearon
Accuracy of nterpretion and recommencation ar based on representatves sample And WonnEoN S0 . Nowamenty & expressed or mpied for this mgent

Focuslab Lid. 2/39 Thosapd Land 4 Bidg.. Bangna-Trad Ad KI-3 Bak 10260 Thaland | hitp www locuslab ca th | Email focuslab@locuslabeo th | Tel +662 361 B600 | Fax + 662 3618567
FL-6.7
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Focus% o J FocuslLab Ltd

Flaid & O Analysia Toch

{2 e £ UnitiD  :NEW OIL TOYOTA SAE 10W30 Bottle 1064827
s Name : KMITL U
'
; 3 Moo 2 Grafongkrng Road :UnitType + NEW OIL
s 20 rung Hoa ) ;
’é‘ e um-rqs?&m ?uszo : Unit Make : (ol avalable)
] T Unit Model : ot avalable)
Site s
Location ; o Oillype/ . yOVOTA SAE 10W30

1 Viscosity
L

Teslcode : &30 6400 60500
Oil Syslem Capacity :

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Data is provided below

Pazamver Wamn(
T e P R IR SN

|

S

—— - o
Current Sample Previous Sample Basellne and Alarm Limit
Condition History Wear Ol Cont. e
1 Alarm Limit
" B

Lab ID 300986 R A2 Limit Marix -Set Name
Bottie ID E 1064827 | : (Equipment l- ol type)
Date Sampled = éa 08 May- 15 | L New Oifor Baseline Purposes
Oil Hours (Kms) g = Not Given [ B
Unit Hours (Kms) ] Not Given N
Oll Change | S
Oil Added (Liters) |
Filter: rs (Km
Iron ‘ f 13
Chromium 0.1
Lead " 04
Copper i y 0.0
Tin ¢ 00
Aluminum 00
Nickel y { 00
Silver g f 00
Molybdenum A 0.1
Titanium ¢ 00
Qil Condition !
Viscosity @ 40°C -3 4 66.5 F
Viscosity @ 100° C . 104
Oxidation ; 87
Nitration 3 48
TAN ‘ f
TBN s 04

Contamination

Water E ghd | 0044

Fud . 000 |
Glycol § o NA i
Soat L ’ 0.00 !
Vanadum 0 |
Sodium [ T} 1 1

Silicon th f 43

- - | - v
Additive Element B s

|

1

!

v

|

|

Boron ¥ ' 1

Magnesium ' 1021
Calcium L 18
Banum B 1]
Phasphomis X 963
Zinc 2033

T —
Uiamisg LCafon U-lavton U-arming

Flash Point ]
Viscosity index 144 |

Wote: Alamm Limits are vanable and dependent upon datasel sze and 10 be used as general guideine.
Mo Sgn o .: NORMAL T B Vst level wamag imt ., W .: Warng 1secomdevel warvg it )

Srst Leves Awrm Aiert Lmi 0 Upper Litve| angior Lower Lve
U-Warning Upper WARNING Level L'Waming Lower WARNING required Level Second Lewe Alarm Alert Limit 0 Upger Level andior Lower Level
Bassine  wilbe data ol ether ‘The new o' o Relerence of' or 0 spaciicaton’ THO = The new i . RO = Relereace o' . 05 = Ov Specteaton
Accurncy of nilerpratation and recommendaton s ase o reprsentalyes s empie and ormEion supled, Nowartanty s exprssed o mmpied ior 1y report.
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FOCUSM LA | FocusLab Ltd

Fiuid & O Analysis Technology

g Uode 120010 £UnitID  :BMW 01 Engine
s Name : KMITL H
T 1
5} ? Unit Type : Engine Diesel
Address : 3Moo 2. Chalongkrung Road M i
: Lackrabang Bangkok 10520 £ Unit Make : BMW
H l T Unit Model : N7 B
te £ b
Location o QiEel  : CASTROL SAE sWa0

Testcode : EG0400 60400 60600 60900 k
Oil System Capacity : 5.2 Liters

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

All wear conditions and wear tests appear in normal working range
Oil condition tests indicate that the base-oil is shghtly degraded,
All contaminant conditions and contaminant levels appear in normal ranges.

Paicharon K | Wasan C

T L L VT L M40 Dt S oo L Qi o A T I S AT S S
Current Sample Previous Sample | Baseline and Alarm Limit
Condition History Wear Oil Cont. ¥
| Alarm Limit
® : O [ 8 st

Alarm Limit Matrix -Set Name
LabID 3 300987 A P b
Bottle ID 2 - 1058219 : (Equipment typa / oil type)
Date Sampled z g 08-May-15 | | Engine Diesel General Castrol
Oil Hours (Kms) 2 _g—_ Not Given | SAE 5W30 (KMITL)
Unit Hours (Kms) § 30597 kms | N
Oil Change \ E
Qil Added (Liters) 1

Fillers Hours (K

Iron 440 205 | o 20
Chromium 2.7 0.0 - >15
Lead " 10 0.0 | © 50
Copper 82 41 i 0 228
Tin 0.2 0.0 |8 »25
Aluminum , 86 0.1 0 .20
Nickel 0.6 01 0 >10
Silver A 0.0 01 [
Molybdenum ) % 179 0.1 o
Titanium W | N 0.0 00 =
0il Condition hﬁ'ml:‘
Viscosity @ 40°C 628 63
Viscosity @ 100 C 11,0 N8 -=1062 51298
Oxidation 16.3 108 f >21.6
Nitration 4] 9.4 70 Ad
TAN
TBN ' 42 70 <2
Water E 2 i 0.050 ) 202
Fie) 010 {
Glycol A o NA '
Soot £ 0.62 |
]
Vanadium ) 1 l o
Sodium 4 I 3
Silicon : o 54 01 P 3 5 250
Additive Element AN
Boron i |
Magnesium d § a9
Calcium ) 1
Barium | U-
Phosphorus | 597

Zinc

Flash Point e : - ; |
Viscosity Index 168 | 167

“Nole: Alarm Limils are variable and dependarit q)é'n dataset size and to be used as general guideline.

NoSgn o .: HORMAL v gt st level warrang levit) . Wa .: Waneg  (second level waming kmi |
First Level Alarm Alert Limitin Upper Level andior Lower Level
U-Waming i Upper WARNING Level L-Warning Lower WARNING required Level Second Level Alarm Alert Limit in Upper Level andor Lowsr Level
Baseline  wil be data of either “The new o’ or “Relerence o o "1 specification” TNO = The new oil . RO = Relerence od . 05 = Ol Specibcanon
Accuracy of and are based sample and nlomation supphked No warranty is expressed or imphed for ths repon
Focustab Lid 238 Thosapol Land 4 Blgg . Bangna- Trad Rd KM-3 Bikk 10260 Thailand | http 'www. th | Email coth | Tel +662 361 B600 | Fax' + 662 3618567
FL67T
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Focusum o 1509 & FocusLab Ltd

Flutd & O Anlysia Techrology
g Dode: 1z 20010 € UnitiD  : BMW 02 Engine
s Name : KMITL v

!
; Addr T —— ¢ Unit Type : Engne Diese!
ess . Chalongknung Roa :
! Ladkrabang Bangkok 10620 5 Unit Make : BMW
R si T Unit Model : M7
{ ] : ’
Location o Qllypel : casTROL sAE 5w

J NORMAL

Testcode : 80400 60M00 60600  60%N0
Ol System Capacity : 52 Liers

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note some test values are near to the Alamn Limits, o slightly over the Alamn Limits but are not considered serious at his time
Alloil conditions and oil tests appear in nomal working range

All inant conditions and inant levels appear in normal ranges.
Faraned Was L
Current Sample Previous Sample | Baseline and Alarm Limit
Condition History Wear Oil  Cont. —— = »
. . . | Alarm Limit
| 8
| Alarm Limit Matrix -Set Name
Lab ID 300988 | A - »
Bottie ID g 1053220 { : (Eaupment iype /ol pe)
Date Sampled z g 08:May-15 | . Engine Diesel General Casira
Ol Hours (Kms) g ¢ Not Given 1] SAE 5W30 (KMITL)
Unit Hours (Kms) 8 106921 kms | N
Ol Change | e
Oll Added (Liters) |
rs (K |

Iron * |

Chromium a7 04 f Q) 15 15
Lead j i 0.0 01 I ¢ % 50
Copper B 6.6 30 0 ] =25
Tin a1 01 0 > =25
Aluminum 4 10 44 0 220 *20
Nickel ’ 0.1 0.1 0 >10 10
Silver I 00 01 0

Molybdenum - £ f 180 0.1 o

Titanium B 0.1 0.1 |

Oil Condition S ==
Viscosity @ 40°C s 69.9 683

Viscosity @ 100°C 11.8 118 <fofe 31298
Oxidation . n 145 108 216
Nitration dram 94 70 4

Soot 064

Fine Wear wear
Ulmition
Vanadium 0 A Uadon Ulanng
Sodium P 4 3
"' b’ 5 B
Silicon 94 50 4 %4 50 50 s
Additive Element -
Boron 2 I 5
Magnesium 12 o
Calcium 1743 [ e
Barium a | rﬂ_
Phosphorus 546 n
Znc
Flash Point I : ‘ ]
Viscosity index 166 167

Note: Alamm Limits are vanable and dependent upon dalaset size and to be used as geners) guteine.

NaSgn or . © NORMAL a g {Trst leve wamag fmt) . W . warey 1 second level warn g it )
Fest Levei Alatm Alert Limd m Upper Leve! anc or Lower Level
U-Warning Upger WARNING Level L-Warning Lower WARNING required Level SecondLevel Alarm Aiert Livd n Upper Leve! andor Lower Leve

ThQ - Thanew of . RO = Relrence o . 08 = O Spectcaton

Basaine w2 be data olether ‘The new of" o Relemnce of o 'O specilicaton’.
Nowamnty s expressed or mpied far ¥4 report,

Accuracy of nterpretaon nd moommensaion sm based on representelves semple &3 ot o Sugpied

Focuslab Lid. 239 Thosapa Land 4 BKg . Bangna-Trad Rd KM-3 Bk 10280 Thailand | hitp ‘www locuslab co th | Email locuslab@locusiab co th | Tel: + 662 361 BBOO | Fax + 662 3618567
FL-67
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Focus% o <2008 Cerlifisd FocusLab Ltd

Fivid & Ot Anlysis T

S Code  : 20010 ¢ UnitiD :BMW 03 Engine

s Name  : KMITL v
I

o 3Moo 2, Chalongknng Road £ Ui, SRR

. : o
E" Address : th"%mﬂﬁm :uri:lhh 2 Baw
e - T Unit Model : M7 cauTion
(] :
Losation o Oiltype/ . CagTROL SAE SW30

| Viscosity *
Testcode : EBOMI0 G0N0 GO0 6O g
Ol System Capacity :52 LUters
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note &b wear metals. Ry d monitor the abnormal trend closely
Note viscosity is severely lower than normal limits.
All contaminant conditions and contaminant levels appear in nomnal ranges:

Paigape K Wasn C

D — B — -
Current Sample Previous Sample Baseline and Alarm Limit
Condition History Woar OI T Cont. - Sl
o Alarm Limit
_ 3 . : ' Alarm L M Set N.
na = A arm Limit Matrix -Set Name
:lbﬂ:[I)D é‘ ?8;1928291 : (Equipment typ / ol type)
Date Sampled g z 08-May-15 L Engine Diesel General Castrol
Oil Hours (Kms) 2 = 3479 kms | SAE 5W30 (KMTL)
Unit Hours (Kms) 2 3479 kms N
Oil Change .

Oil Added (Liters)
|

Iron fog n G6.4 £8.2 { 0
Chromium ! @ f ' 26 .91 ! 0 »15

Lead . gl 0.0 01 0 »50 >50
Copper | 319 W 13.4 Q > 225
Tin [ PER 29 (g ™ i 0 % »25
Aluminum ) Py 6D 134, 4 I 0 520 20
Nickel g y 08 01 0 10 >10
Sitver L % wi'y 4 0.0 0.1 a

Molybdenum (Fo PR 100.7 244 | Q

Titanim ¥ i 00 o1 0

Oil Condition

Viscosity @ 40°C D L 473 f

Viscosity @ 100°C ¥ 9.2 W +

Oxidation E-Mi2y 124

Nitration B ' 7.8

TAN | oé ol

TBN | 4 5.0 ! 70 2

Contamination

Water | .
Fuel fi v 0.10 ! -5
Glycol B4 NA
Soat ERs g | 055 |
| ’ \
Vanadum * ' 0
Sodium t | 7
Silicon g 123 1235
Additive Element
Boron ¥ a8
Magnesium f 16
Calcium f PP 1358 /
Barium r ]

Phesphorus 452
Zinc ¥

Fash Point [

Viscosity Index 180 167
Note: Alarn Limits are vaniable and dependent upon dataset sze and to be used as general guideine.
NaSgn o .: NORMAL o B {118t level waming kit . W .: Wanng 1 second ievel warn g kit )

First Level Alarm Alert Lmit n Upper Lavel and/or Lower Leve

U-Warning Upper WARNING Level LWarning Lower WARNING required Level Second Leve Alem Aiert Limt 1 Upper Level andior Lower Leve!
Baseine  wil be data of ather "Tha new of' or Reference of" of 'O specifeation”. THO - Thanew oi . RO = Resrance o/ . 05 = O Spectication
Accuracy of nierpr i sra bused o g mfomation Supoed. o wamnty  expressed or impied Yor this report.

Focuslab Lid 239 Thosapd Land 4 Bldg. . Bangna-Trad Rd KM-3 Bik 10260 Thailand | hito: ‘www focuslab co th | Email locuslab@locuslabco th | Tel + 662 361 B600 | Fax + 662 3618567
FL67 f
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Focusum # 1508001 Cetlifie FocusLab Ltd.
Fiaid & Ol Anslysis Techrology

¢ Code 20010 ¢ UnitlD : BMW 04 Engine

s Name : KMITL )

o } UnitType : Enghe Dieael .

M s, e o o C UnitMake : BMW

. Site [ il cauTion o
Location : o Qitieel  : casTROL SAE W0
Testcode : EB0400 60400 60600 60900 .

Oll System Capacky : 52 LUters
Notes (Finding, Evaluation, Interp 1, Suggestion and Recommendation)

Note abnormal wear metals. Recommend monitor the abnormal trend closely.
Note low TBN.
Oil condition tests indicate that the oil is near the end of it's useful service life.

P — s o ms e T
Current Sample Previous Sample

Condition History Wear  Oil Cont. o SR ey
e @

Lab ID & 300990

Bottle ID ﬁ - 1058222

Date Sampled z 2 08-May-15

Oil Hours (Kms) 2 B 16383 kms

Unit Hours (Kms) 2 47827 kms

Oil Change i

il Added (Liters) l

Filters Hour

Pacsaeh (WesanC

ME=rmow>n

Baseline and Alarm Limit

Alarm Limit

Alarm Limit Matrix -Set Name

(Equipment type / ol type)

Engine Diesel General Castrol
SAE 5W30 (KMITL)

Iron ¢ 86.3 884 [] 200 >200
Chromium D 45 38 0 >15 5§
Lead ' 14 01 0 250 A >0
Copper 73 7.5 0 >5 325
Tin , 10 0.1 1 [ > >25
Aluminum i ¥ 114 146 ! 0 20 320
Nickel Ot . 42 06 { ] *10 >10
Silver Py ¢ 60 01 ]

Molybdenum e Pt 209 g9 (]

Titanium ; ¥ 00 01 0

Oil Condition j v ““""m :
Viscosity @ 40°C s 592 60.3

Viscosity @ 100°C " 105 W "8 <08 19 >1298
Oxidation Rt 227 W 108 3216
Nitration Ef : 101 70 *4
TAN 5 “

TBN \ 36 29 \ 70 <2

Contamination

Water B4 1D (i 0.055
Fuel { S A 010
Glycol 1€ M 20 1y NIA
Soct B | s 088
\ | UCatien UCaution | Uaning.
Vanadium ¢ | 0 | OO
Scdium [ B 3 ) 3
Silicon s, - 146 153 3 >50 >50
Additive Elemert
Boron ] ﬁ
Magnesium n
Calcium 1339 174
Barium 0 { .2
Phosphorus 516 E 7

Zinc

Fash Point
Viscosity ndex

1179 197

1567

U hanaN IR TIEddaaguniunasdy BMW 04
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FOCUSLAB".

Flaid & Ot Amlysis Techrology

FocusLab Ltd.

5 Code  : 20010 ¢ UnitID :BMW 05 Engine

5 Name : KMITL ]
i

o dr 3 Moo 2, Chalongkning Read § AR GO

B oA
,ég Address it &ﬁmuam £ UnitMake : BUW
ﬁ - T Unit Model : M7
e £
Loction + o Diltype/ . CASTROL SAE 5WX0

1 Viscosity
Testcode : ES0400 60400 63600 600 t

Oil System Capacity : 52 Liers
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note low TBN

Oil condition tests indicate that the base-oil is slightly degraded

All wear conditions and wear tests appear in normal working range

All contaminant conditions and contaminant levels appear in nomal ranges

T e A AT T A £ ARSI
Current Sample Previous Sample
Condition History Wear ol Cont.
® @
Lab ID - 300991
Boltle ID g 1058223
Date Sampled z 7 08 May-15
Oil Hours (Kms) = & 12914 kms
Unit Hours (Kms) § 72180 kms
Oil Change I
Oil Added (Liters) '
Iter If

T T A e AT ST K I

CAUTION

Parart k. Wasan T

Baseline and Alarm Limit

Alarm Limit

Alarm Limit Matrix -Set Name
(Equipment type / oil type)
Engine Diesel General Castrol
SAE 5W30 (KMITL)

Iron PPM 0

Chromium e F 4.3 08 _} 0 »18 15
Lead r Jpst Ll 0.0 01 0 »50 »50
Copper (a2 f i as 6.2 { 0 =25 2
Tin A Yy 1.1 01 | 0 225 25
Aluminum eF e 10 85 | | 0 22 220
Nickel Lgsls e 03 0.1 | 0 210 10
Silver L i/ B 0.0 01 0

Molybdenum By R | by g 0.1 \ i

Titanium L grs 0.0 0.1 0

Qil Condition

Viscosity @ 40°C U b 702 ) \ 693

Viscosity @ 100° C 4 bt "7 118 <To®@ 1298

Oxidation Fopd 206

s e
Vanadum 2 0 0 o
Sodium D-€5% | $ 3 3
Silicon C b, Pen 85 g3 3 ; >5) >50
Additive Element &
Boron PRy 12 5
Magnesium [ 13 13
Caleium [ 1530 1742
Barium L ¥ 0 0
Phosphoius ( 487 | B
Zine r P 1226 148 1567

RAash Peint
Viscosity Index 163

Note: Alamn Limils are vanabie and dependent upon dataset size and to be used as general gudelne.
NoSgn or .: NORMAL o A (frstiewe waming imt )

L .: Waming

U-Warning Upper WARNING Level L-Warning Lower WARNING required Leve!
Basaine  wil ba data clether "The new of” or ‘Refarence of' of "01l spacifcation’.

Accuracy of nterpretalon a1d recommencalion e based on represantalves sampie and imarmation sumpied,

{ sacond evel warnng lmd |
First Lovel Alarm Alet Lmit a1 Upper Lavel and of Lower Level
Second Leve Alarm Alet Limit n Upper Leve! andior Lower Leve:
TNG = Tha new ol RO = Relmnce o/ . 05 = Oil Specticatien

Nowamanty & expressad o mpiad for ts report,

Focuslab Ltd. 2738 Thosapad Land 4 Bldg.. Bangna-Trad Rd KM-3 Bxk 10260 Thailand | hitp/www locuslab, co th | Email focuslab@ocusiab co th | Tel: +662 381 B600 | Fax + 662 3618567

FL-6.7
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FOCUSLAB'.

Fluid & O Analysls Techrology

Focuslab Ltd.

§ Code 20000 EUnitID  :ISUZU 01 Engine
s Name : KMITL 2
T | )
P Unit T : Engne Diesel

)?1 Address : 3 Moo 2. Chalongkrning Road : ype R
£ Ladkrabang Bangkok 10520 5 Unit Make :
" T Unit Model : 41 TC

Site H

i )
Location : 3 Quueel  ; ISU2U SAE W30

Testcode : EB0400 60400 60500 60900
Qil System Capacily : 7 Ltes

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

All wear conditions and wear tests appear in normal working range
Oil condition tests indicate that the base-oil is slightly degraded
All contaminant conditions and contaminant levels appear in normal ranges

CAUTION

Pitcrane . | Wasan G

- N Current.Sample ! Previous Sample ~ Baseline and Alarm Limit

Condition History Wear ;ﬁ&;}\f‘fiﬁ. e —
1 c Alarm Limit
| . . , e Limit Matrix -Set N

Eab - 301404 A i:qlﬂw n-mf atrix -Set a:ruz
Bottle ID ) 1064849 : SSHIPORR e ine)
Date Sampled 4 f 09 May-15. L Engine Diesel General Isuzu
01l Hours (Kms) 2 5 Nat Given I SAE 10W30 (KMITL)
Unit Hours (Kms) g 55470 ke N
0il Change E

Oil Added (Liters)
Iler If

Iron 0 :

Chromium f | 18 3.9 I 0 315 >15
Lead 4 (' 07 0.1 i 0 >3 %50
Copper [ VT 43 1.6 ] 5 x5
Tin ik U 00 88 a 325 >25

Aluminum [ 6.0 43 o #20 220

Nickel e F 0.0 3.0 0 310 >10
Silver ] Al 00 03 | 1

Molybdenum 3 Pig 59.0 242 | 0

Titanium o (TEY 00 1.3 0

il Condition ) ﬁ

Viscosily @ 40°C : | 698 ] by

Viscosity @ 100°C | 1'¢ 10.7 W ( 122 a0 1341
Ouxidation | 7.2 47 >34
Nitration 'E o 4.1 30 >§

TAN b-o7 i

TBN i ° 3 A 57 | 94 <24

Glycol £ 240 ) NA
Soot [ M W Y9 04 5
! ~ Fine Wear | Coarse wear
) Uaution UsWaming UWarning
Vanadum ey 1 '} s
Sodium N 3 1
Silicon 144 63 10 >3 .
Additive Element -
fON ; 1 3
Magnesium 4 e
Caleium 3473 33482
Barium 0 a
Phosphons 720 m;

1018 154

Zinc

Flash Point
Viscosity ndex 143

151

Note: Alzm Limils are variable arxl dependent upon datasel sze and to be used as general gudelne,
MaSgr o .: NORMAL L (frst level wamng k)

W oo .; Waring

U-Warning Upper WARNING Level L-Warning Lower WARNING requied Level
Basaine  wilba duta of eher ‘The new of' or Reference of° o "Oil specitcaton”

Accursty of mterretation mnd recommendation B based o1 representalves Sampie and iomation suzpled,

1 second level waring bmia )
Fust Lavel Alarm Aler Lmt in Uppee Level and/or Lower Lave
Secand Lave Alwm Alet Lt i1 Upper Level and'or Lower Leve!
TNO = Thanew ol , RO = Rolernce o 05 = Ou Specticatin
Nawamnty s expressed or mpied for ths regort

Focuslab Lid 2728 Thosapd Land 4 Bldg., Bangna-Trad Rd KM-3 Bxk 10260 Thailand | hitp:‘www locuslab coih | Email’ locuslab@locuslabeo.th | Tel +662 361 8600 | Fax - 862 3518567
FL&.7
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FOCUS‘.AB' B 15090012008 Cent FocusLab Ltd.
Fluid & O Analysis l'oahmbgr“

§ (bros 320010 £ UnitiD  :ISUZU 02 Engine

s Name : KMITL )
'

g Address : 3Moo2, Chalongining Aoad § UnitTypé- = Engne il

ess . Chaongkrung R :
I: g Lagkrabang Bangkok 10520 :Unllllm + ISU2u
* a T UnitModel : 4K1 I
e :
Location : % %slgugi',; : ISUZU SAE 10W30

L

Teslcode : ES0400 60400 60600 60900

Oil System Capacity : 7 Lters

92

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note abnormal wear metals. Recommend monitor the abnormal frend closely
Qil condition tests indicate that the base-oil is slightly degraded

Note the dirt pariicles detected in ferrogram

M e TR TS T S T

e

Current Sample

Facave k. Vasanl

Baseline and Alarm Limit

e g aan

Previous Sample

Condition History Wear  Oil Cont. ST -l - —
é A ‘ ' Alarm Limi
B
Lab ID 301‘405 = PRl Alarm Limit Matrix -Set Name
& s (Equipment type / oil type)
Bottle ID 2 1064850
Dale Sampled = g 09-May-15 E Engine Diesel General Isuzu
Oil Hours (Kms) § S Not Given 1 SAE 10W30 (KMITL)
Unit Hours (Kms) g 191408 kms "
Oil Change E
il Added (Liters) !
| rs (Km:

Iron L Yy 0 2
Chromium o f 1.0 6.9 { 0 »15 15
Lead r "l 00 10.7 g 0 50 50
Copper F 58 22 5 1] >% 25
Tin [ 4 oo 170 0 225 25
Aluminum X il 71 LV | 0 *20 220
Nickel . 14 6.0 | 0 210 >10
Silver v 0.0 09 0

Molybdenum Ritd 355 19.2 \ o

Titanium il 0.0 X i}

Oil Condition m e
Viscosity @ 40°C L=t 730 T

Viscosity @ 100" C W 1.6 122 1097 1341
Oxidation EET 103 W 4 »84
Nitration e 6.1 W 30 =6
TAN V

TBN
Contamination

90

Water E s 0.058 0.052 »0.2
Fuel | S 010 / »5
Glycol £ o i NA
Soot LS 038 |
\ |

Vanadum R 1 \ $

& W 1
s;cl":’lolc?nm i ﬁ‘_’g 8.5 10 >50 »50
R P "
Additive Element &
Boron t P 206 3
Magnesium 38 4%
Calcium 3328 3342
Barium r P 0 0
Phesphomus ; 1207 |f‘|“23ﬂ

Znc F

Rash Point
Viscosity index

Note: Alam Limils are vanable and dependent upon datasel sze and 1o be used as general guideine.
NoSgr o .; KORMAL LAY {frst leves waming ki)

U-Warning Upper WARNING Level LWarning
Basaine  wil be dataof ether ‘The new off or Retarence ol o "0 specifcation’.
Accunty o ntepretation md recommendaiion am based on represenistves sampie and information supp!ed.

Lower WARNING required Level

W .: Wamng  { second level warnng it}
First Level Alarm Alert Lmit n Upper Level ancor Lower Leve
Second Leve: Alstm Alert Limit 1 Upper Leve! andior Lowar Leve
TNO = Thenew of . RO = Rakmence of . 05 - O Spectication
Nowamenty s expressed or mphed for this repert,

Focuslab Lid 2/39 Thosapad Land 4 Big.. Bangna-Trad Ad KM-3 Bk 10260 Thailand | hitp: ‘'www focuslab co th | Email focuslab@locuslabcoth | Tel +662 361 8600 | Fax + 662 3618567
FL-6.7 Pa

o

U wanwansiATeiRlegadiuvdedu ISUZU 02



2008 Certi FocusLab Lid.

FOCUSLAB'.

Fluid & O Analysis Tech

b iCode 20010 £ UnitiD  :ISUZU 03 Engine
5 Name : KMITL v
\
2 Addr 314o0 2, Gralonghnng Road § UnitTyps < Enghe Diose .
: oa
U eSS odeatang Bangkok 10620 & UnitMake : ISuzu
R " T Unit Model : 4JK1 cauTioN °
e :
Location ; o Vadly ¢ ISUZU SAE 0w
Teslcode : EB0400 60400 63600 600 . .
Ol System Capacity : 7 Liers

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note at wear metals. R d monitor the abnormal trend closely.
Qil condition tests indicate that the base-oil is slightly degraded
Note the dirt particles detecied in ferogram

Pachane K Wasan C

Current Sample Previous Sample | Baseline and Alarm Limit
Condition History Wear Ol Cont. e
Alarm Limit
e ¢ ©® B
A Alarm Limit Matrix -Set Name
ISI::!EI’D 5)‘ 133;4480561 s (Equipment type / oil type)
Date Sampled % 2 09 May 15 E Engine Diesel General Isuzu
Oil Hours (Kms) s Not Given | SAE 10W30 (KMITL)
Unit Hours (Kms) g 348290 kms. N
Oil Change E
Oll Added (Liters)
12

Iron (E ‘ I 0

Chromium &l 16 a2 \ 0 15
Lead & Al 00 01 0 250
Copper o ' 35 12 I 1] 52
Tin i 0o a7 { 0 e
Aluminum 0 | 14.7 69 0 20
Nickel L 5t | o 34 0 10
Silver ! o 0.0 0.3 | ]

Molybdenum | og e s 15.5°7) | 0

Titaniom oassdl | Ry 00 15 7 ) 0

Qil Condition allt '
Viscosily @ 40°C L -]~ ] ! 781

Viscosily @ 100 C » {9 qid 22 <1097 1341
Oxidation f a4 | 10.0 W 1 47 »04
Nitration warl ™ o 46 | 30 4 8

TAN [ "

Fud | a0l - 0.10 ! ‘ yor
Glycol 3 aE NA
Soat B { 049 } o "3
\ V Hmmm@ |
| Uwanng
Vanadium Mok B i 1 | = y :
Sodium 8. " 4 ! 1
Silicon L VIl IV ART R 58 | 10 >5) >50
Additive Element : - 7
Boron f . RGP ) 3
Magnesium PR 43 !
Calcium Bt ¥ 3663 130
Barium C PP, 7 [} 0
Flash Point
Viscosity Index 148 151
o T T T TS AT I SIS R T AT S ssenam
Note: Alamn Limits are variable and dependent upon datasel sze and to be used as general guideine,
NaSgy o .: NORMAL w o {rst ievel wameg mit) . W .: Wamng  (secord level warnng fnd )
Fost Leve Alarm Alen Lmit n Upper Lavel and/or Lower Level
U-Warning Upper WARNING Level L-Warning Lower WARNING required Level Second Leve Alerm Alert Lert n Upper Level andor Lower Level|
Basaine  wii ba data ol edher ‘The new of' of Relereace of' o "0l specification” THO = Thenew o, RO = Ralerence o, 05 = O Specdication
Accumcy df nierpretation avd rkdzion are based sampla and informion sumpied. Nowamanty is expressed or mpked for s report.

FocuslabLid 2739 Thosapd Land 4 Bldg.. Bangna-Trad Rd Kh-3 Bikk 10260 Thailand | hitp: www focuslab co.th | Email focuslab@locusiabcoth | Tel +662 361 B600 | Fax + B62 3618567
FL-6.7 3

14 i
‘é‘ﬂ LAPNINANITIATIEWFIDNUINUNADAUY ISUZU 03

53



FocusLab Ltd.

FOCUSLAB'. e

Flaid & O Analysis Techrology
i 1END S UnitiD  :ISUZU 04 Engine
s Name : KMITL 8
T 1 .
P Unit T + Engne Diesel
O Address : 3Mwo2 Craongkang Aoad . ype
E Ladkabang Bangrok 10520 £ Unit Make : ISUZU
" & T Unit Model : 4JK1TCX oo
o :
Location : ! o Juupsl < ISUzU SAE 10w

Teslcode : EB0400 60400 60600 GO0
Oil System Capacity : 7 Liers

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note abnormal copper detecled.
Oil condition tests indicate that the base-oil is slightly degraded
All contaminant conditions and contaminan! levels appear in nomal ranges.

Pacunek Wasen C

Current Sample Previous Sample Baseline and Alarm Limit
Condition History Wear Ol Cont - __ =
A!arm L|m|1
c ¢ @ b
Alarm Limit Malrix -Set Name
Lab ID 301407 A hekepehiig
Bottie ID By 1064852 s (Equipment type / o type)
Date Sampled g 4 09 May- 15 {  Engine Diesel General Isuzu
Oll Hours (Kms) s Nat Given | SAE 10W30 (KMITL)
Unit Hours (Kms) g 24271 kms N
Oil Change £

Oll Added (Lilers)
Fi m

Iron U e o1 0 . 5200
Chromium 8 01 0 15 »15
Lead b gst 0.1 $ 0 20 »50
Copper or 28 [ 0 -1 »2

Tin ! oy 0.1 I 0 »25 25
Aluminum P L 01 1 0 »20 20
Nickel P e 01 1 - 310 »10
Silver ¢ A 0.1 | 0

Molybdenum (- 840 | 0

Titanium culs iy 01 \ 4 0

Oil Condition

Viscosity @ 40°C O S |5 B8:2

Viscosity @ 100 C 4 | 112 28 0w >1341
Oxidation f & ! 66 | 47 >04
Nitration f " A 51 | { 30

TAN agALE \ \

TBN 19 94 i 9 U

Contamination

Water ¢

Fud |

Gilycol t

Soot €

Vanadum % 0 ! 0

Sodium P \ | 1

Silicon W5 7 il 14.6 ot I | 10 »5 250

Additive Element | v

Boron D657 WReh 7 . ' 3

Magnesium b i a7 L 46

Calcium R " 3355 332

Banum € P 1 0

Phosphorus i 762 802

Zinc PP 1206 158 P

escidonal Test T L T R AT N N T R e o Goa v vy
Flash Point € L -
Viscosity Index 158 151

T e Y R T A 2 T 1 T P T S T G T e

Note: Alamm Limits are variable and dependant upon d.nasa sze and 1o be used as gencral guideine.
haSgn o . NORMAL o ¢ (first level wamnyg knit) " w oo .: Wamng  ( second kevel warnng imd }

Fiesd Loves Alarm Alerl Lmi n Upger Lavel and or Lower Lives
U-Warning Upper WARNING Level L-Wamning Lower WARNING requ red Level Second Level Alarm Alent Limt n Upper Levet andior Lower Level
Basgine  wil be datacf etner "The new of' of Relerence of or ‘Ol specitcation” TNO = The new oll, RO = Relerance o, 0 = 01 Specdication
Accurcy o nierretaon md rmeommendston Bre bassd on representatives sample aad worT &t on Suled. Nowamanty s expressed or mpied for ths report.
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FOCUS‘.‘B’ B 15090012008 Certiec FocusLab Ltd.

Fiuid & O Amaiyais Tochrology
Rl fi £ UnitiD  :ISUZU 05 Engine
s Name : KMITL 4
T i
* Unit Tt : Engne Diesel
3 Address : 3o 2, Cradongkrung Road ¥ ype 9
E Ladkrabang Bangkok 10520 L Unit Make : 1SLZU
"o T Unit Model : 4JK1 _—
e :
Location : o PRl ISUZU SAE 10wR
L

Testcode : EB0400 60400 60600 600
Oll System Capacily : 7 Liers

Noles (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

e ab wear melals. R d monitor the abnormal trend closely
Fatigue particles lound in the lerrogram
Oil condition tests indicate that the base-ail is slightly degraded

PacReK | Wasanl

Current Sample Previous Sample . o 1 Baseline and Alarm Limit
Condition History Wear Ol  Cont. s
Alarm Limit
e ¢ @ B
PR Alarm Limit Matrix -Set Name

::;30 § ?3.5141?; s (Equipment type / oil type)
Date Sampled % § 09 May-15 i E Engine Diesel General Isuzu
Oil Hours (Kms) g =3 Not Given 1 SAE 10W30 (KMITL)
Unit Hours (Kms) g 81298 kms ) N
Oil Change E

Oil Added (Liters)
Filter: s (Km:

Iron @l 17.2 2 0
Chromium Feod | 02 0.1 | [ »15
Lead { P 27 01 i 0 %0
Copper f 46 08 ] 0 >% 25
Tin 0 0.0 08 1 \ 0 >25, »25
Aluminum focougetring  ds 08 L 220 2
Nickel ] ity 0.0 01 a >10 >10
Silver P 2 0.0 01 i’ i}
Molybdenum ¥ | & 66.9 [\ | 1 0
Titanum PN 00 gne ) { 0

- ———
Qil Condition
Viscosity @ 40°C + 4 671 ! | 791
Viscosity @ 100°C "0 Lo V18w, 122 =105 >34t
Oxidation o [Pns | 78 | 7 >04
Nitration Razas® 60 W | 30 d 8
TAN s et ¢ 3
TBN o ' 5 ! i 94 <24

Contamination

Wemiey LCnton UCabon Uaning

Flash Point C
Viscosity index 150

Wote: Alamn Limits are variable and dependent upon dalaset sze and 1o be used as general guidelne.
osq o ()i NoRML a [festeve wamng bma) . W or .: Wanng  (secord evel warn g it )

First Lvel Alarm Alert Lmit mUpger Lavel and/ar Lower Lavel
U-Warning Upper WARNING Level LWaming Lower WARNING required Level Second Leve! Alarm Aient Lt 1 Upper Level andiar Lower Lave
Basaine  wii be dataclether 'The new of' or Relerence of or ‘O specifcaton’ THO = The new ol . RO = Relerence o/, 08 = Ol Specdeation
Accumacy of d recomm e based information su0pied. Nowamsnty s expressed of mpked lof ths regon,
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FOCUSLAB' Wi isomereoe oy FocusLab Ltd.
Flid & Of Anthysle Techrology
B i £UnitlD  :TOYOTA 01 Engine
Name  : KMITL v

1
: Unit Type : Enghe Diesel

. Unit Make : TOYCTA

T Unil Model : 2KD 2500 CC COMUTER

Address ; 3 Mo 2 Cralongknung Road
Ladkrabang Bangkok 10520

ITMZOA®LCO

Site . cauTion

Location :
Test code : EB0400 60400 60BO0 60900

Oiltype/ .
° mgl;.',’, : TOYOTA SAE 10W30
L

Oil System Capacity :
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Fatigue wear appears to be one of the major abnomal wear mode in progress
Please note comments on the following Ferrographic Analysis page
Oil condition tests indicate that he base-oil is slightly degraded.

Padame k. WamanC

Current Sample Previous Sample l Baseline and Alarm Limit

Condition History Wear Oil  Cont. e T
Alarm Limit
_ ¢ @ , PR 7 it M et

Lab ID 300992 A . T imit ¢ ].lm . 1t Name
Bottle ID ﬁ‘ 1064824 : (Equipment type / oll type)
Date Sampled 3:- g 08-May-15 ¢  Engine Diesel General Toyola
Ol Hours (Kms) & = Not Given | SAE 10W30 (KMITL)
Unit Hours (Kms) g 212798 ks N
Qil Change e

Oil Added (Liters)
If L£

*200

Iron 4 132 135 0 200

Chromium £ A 06 0.1 0 15 >15
Lead s 13 0.1 [ >50 50
Copper U 08 0.2 | 0 325 25
Tin i€ 0.6 01 I ] »25 2
Aluminum e 2.1 01 o i) 20
Nickel e { 0.0 01 0 >10 >10
Silver | Fetg ) 00 01 { Q

Molybderum |t - 01 a

Titanium Uiy | ARl g 0.1 ! 0

Oil Condition

Viscosity @ 40°C L e | g8 \ )

Viscosity @ 100°C [ 43 17 10.4 104 <436 >11.44
Ommn Y e | 12,0 87 174
Nitration egebelna | B | 79 48 06
TAN :

TBN e 8.1 ¢ 83

Contamination

Water E 24900 1 0080
Fuel | 010

Glycol It e NA

Soot [ ! 015

Vanadum L) Fris 0 1

Sodium L oS ¥ 1 1

Silicon Ltk W 124 70 | 4 v S5 250
Additive Element |

Boron I | e ¢ i ' 1

Magnesium ( b Pew 1150 1021

Caleium N " :’

Barium P 4 1 o

Phosphorus 927 =

Zinc

Flash Point C
Viscosity Index 140 144
e L T = e

Nole: Alamn Limits are variable and dependent wpon dataset sze and to be used as general guideine.
NoSgr o .: NORMAL . T g (rst ives waming kit ) W oo .: Wanng  (second ievel warnng bt }

First Level Alatm Alert Lmit n'Upper Lave! andior Lower Leve
U-Warning Upper WARNING Level L-Warning Lower WARNING required Level SecondLeve! Alarm Alent Lt 0 Upper Leve! andior Lower Level
Basgne  wil be dataoleither "Thenew of' o Refersnce of or "4l specitcation’ TNO = Thanew of . RO = Relerence o, 0S5 = 01 Specication
Accurmcy ol v mnd & based o sample aad iformaton sugoled. Nowamsnty s expressed of mpkad for this report,

Focuslab Lid 2739 Thosapal Land 4 Bidg . Bangna-Trad Rd K3 Bik 10260 Thaland | hitp: www locusiab co th | Email focusiab@locuslab co th | Tel +662 361 8600 | Fax + 662 3618567
FL6.7
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FOCUSLAB". B 15001 20

FocuslLab Ltd.

Flaid 8 Ol Analysia Techrology
Code  : 20010 EUnitlD :TOYOTA 03 Engine
Name  : KMITL v

]

i Unit Type : Engine Diesel

: Unit Make : TOYCTA

T Unit Model : 2KD 2500 CCHIAC

Address : 3 Moo 2 Chalongknung Road
Lagkrabang Bangkok 10520

IMmZOA®LCO

Oiltype/ .
E“’gﬁ’f : TOYOTA SAE 10W30

Teslcode : EBO400 60400 60600  BOSGO
Oil System Capacity :
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note abnormal copper detected
Cutting wear indicates abnormal wear mode in progress. Suspect it is from abrasive wear (dirt).
Oil condition tests indicate that the base-ail is slightly degraded

—C)
@
®

Pacune K WasnC

Current Sample Previous Sample Baseline and Alarm Limit
Condition History Wear Ol Cont. e s i
Alarm Limit
L c @ 8 Matrix -Sef }

Lab ID 300994 A \.ﬂ':‘llmrl Marix -Set Name
Botte ID g 1064826 : (Equpront e 4 oo
Date Sampled § &: 08 May-15 L Engine Diesel General Toyota
Oil Hours (Kms) = Not Given [ SAE 10W30 (KMITL)
Unit Hours (Kms) & 78027 N
0il Change E
Oil Added (Liters)

1l rs (Km:

Iron & A 16.1 01 0 2200

Chromium . F 06 0.1 ] >15

Lead o | 4 05 0.1 4 0 »50
§o g ¥ 94.6 W 20.2 i 0 325

Tin S T 06 08 | 0 25

Aluminum r [REL - 7 0.1 s | 0 20

Nickel o e - oo 01 { o A0

Silver J i 0.0 01 i 0

Molybdenum T f | oF 01 | 9

Titanium ( 0.0 CAPA! { ]

Oil Condition

Viscosily @ 40°C T ] — A ! \ 665

Viscosity @ 100°C J | 10,0, [ 104 4936 s

Oxidation | o ol | 10.9 | 87 74

hitration T™HLrY VA J ‘ 48 26

Vanadium PEL 1 | 0
Sodium (e 7 o) 1 i 1

Silicon B | PRt P\ a4 o5 ! ! : > 250
Additive Element -

Boron 3 EF g 1 1

Magnesium b Pon 1057 1021

Caleium N 38 18

Barium i 1 o

Phosphorus [ " 836 063

Zinc I A 2019 196 2033

Flash Point (
Viscosity Index 136 144

Ty

Note: Al Limits are variable and dependent upon dataset size and to be used as general guideine.
NaSgn of .: NORMAL LA (first level wame kend ) W .: Wamng  { secordlevel war g kit )

First Leves Alarm Alert Lt nUpper Lavel and/or Lower Lavel

U-Warning Upper WARNING Level L-Warning Lower WARNING required Level Second Leve: Alrm Alert Lemt in Upper Level andior Lower Leve!
Basaing  wi b duta ol eaher "The new of' or Relerence of' or 'Ol specification’. TNO = Thenew ol , RO = Relerence o/ 0S = Oi! Spacdeation
Accuracy of r = B based on ample & #ion suppled. No wamanty s expressed of mpred lor s regon.
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FOCUSLAB” 8 15090012008 Certifies FocusLab Lid.

Flaid & Oif Analysis Techralogy
[ Aods o001 £UnitiD  : TOYOTA 04 Engine
S Mame : KMITL o
T i .
1 Address : 3Moo2, Crelonghnung Road g JtType: E"‘:‘""u‘“‘ .
E Lackrabang Bangkok 10620 : Unit Make : TOYOTA
R T Unit Model : 2KD HLUX VIGO camon o
Site ¢
Location : 9 Qipel  : TOYOTA SAE 10
Testcode : ESDH00 G000 60600 6OSKO t .
Ol System Capacity :

Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

Note ebnormal copper detected
Cutting wear indicales abnormal wear mode in progress. Suspectit is rom abrasive wear (dirt)
Oil condition tests indicate that the base-oil is slightly degraded

Pachave K. Wasan
et

- T £ e e R S e
Current Sample Previous Sample Baseline and Alarm Limit
Wear Oil  Cont. ; ——— e S
B - Alarm Limit
e o @ 8 =
R Alarm Limit Matrix -Set Name
Lab ID . 300995 & iptodepei e
Bottle ID E i : [Eupnw.nll,pe ol type)
Date Sampled g 08 May-15 ¢ Engine Diesel General Toyota
Oil Hours (Kms) § =4 Not Given | SAE 10W30 (KMITL)
Unit Hours (Kms) 8 30933 kms N
'Oil Change E
Oil Added (Liters)
| T

Iron ,
Chromium f f 03

Lead « b 15

Copper itdedl I . 188

Tin f ’ 1.2

Aluminum | 0488 ™ 49

Nickel L M| 0.0

Silver P 0.0

Molybdenum Lailf RE o 1.8

Titanium a Y 0.0

0Oil Condition

Viscosity @ 40°C L 65.5 ) 665

Viscosity @ 100°C L 1 i 10.0 104 436 114
Oxidation £ gadet 108 i 8% »17
Nitration £y 74 : 4 86

TAN :

Fuel 5 i 010 »5

Glycol E 74 NA
Soot - 8 b 005 I - :
» e weor T Goarsg wear'
Vanadum 6 0 ‘ 3 | UWarning
Sodium Pi i 1 1
i b rr o ! 55
Silicon A 242 129 5 50
Additive Element
Boron ] 1 1~
Magnesium i 11104 1021
Calcium ; 78 o
Barium f 1 0
Phesphorus L A 802 963
203

Zinc [ PP 2142 232

Flash Point |
Viscosity Index 137 ! 144

|
e UV U ——— e s =

Nate: Alamm Limits are vanable ard dependent upon dataset sze and lo be used as gene! guideline.
NoSgn o .; NORMAL o A {1431 evel waming fmid ) ., W .: Warng  {second evel warnng i )

First Leve: Alarm Aied Lt n Upper Level and or Lower Level
U-Waming Upper WARNING Level L-Warning Lower WARNING requined Lavel Second Level A Alet Larit 0 Upper Level andior Lower Level
Basaine  wiibo data of eter ‘The new of o Relerence of” or “01l specificaton’, THO = Thanew of, RO = Relerence o/ . 05 = Oil Specication
Accumcy o 8 based I 2 ik o supimd Nowanaaty s expressad or mpied for Bvs report,

Focuslab Lid 239 Thesapad Land 4 Bldg., Bangna-Trad Rd KM-3 Bkk 10260 Thailand | hitp: ‘www Iocusiab oo th | Email Tocuslab@locuslab.co th | Tel +662 361 8600 | Fax + 662 3618567
FL-6.7
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FOCUS% W 1509001 o FocusLab Ltd

Fluid & Ol Analysis Te
i S 2D EUnitlD :TOYOTA 05 Engine
¢ Name : KMITL 2
T 1
P Unit T = Engne Dicsel

O Address : 3Moo2 Cralongknng Road 4 ype : 102'0
E Ladkrabarg Bangkok 10520 :Unltﬂlkc % TA
R T Unit Model ; KD 3000 CCFORTUNER

Site 5

Location : o Qupel : TOYOTA SAE 12430

Testcode : EBO00 60400 60600 60300 b NORMAL

Ol System Capacity :
Notes (Finding, Evaluation, Interpretation, Suggestion and Recommendation)

All wear conditions and wear tests appear in normal working range
All oll conditions and oil tests appear in nomal working range
All conamil di and inant levels appear in nomal ranges
te some test values are near to the Alam Limits. or slightly over the Alam Limits. but are not considered serious at this time

Pamane k| fagn C

SRR O— S oo A S
Current Sampl Previous Sample i Baseline and Alarm Limit
Condition History Woar Ol | Cont | unnenamiintmn, s
. . . Alarm Limit
! B
b i it Matrix -Set Name
Lab ID 300996 A elrtrpids
Boltle ID _fg‘ 1064829 : (Equipment type / oil type)
Date Sampled E § 08-May-15 W Engine Diesel General Toyota
Ol Hours (Kms) S Not Given f5 . SAS 10Ws0 (KMITL)
Unit Hours (Kms) § B0961 kms N
Oil Change E

Ol Added (Liters)
| I

Iron [ . H 0 >200
Chromium o f 0.8 1.8 1 0 15
Lead r o 02 o1 0 50
Copper | ey P71 5 2.1 0 25
Tin L 00 01 | b 25
Aluminum oY F 41 03 I 0 20
Nickel il B 0.0 0.1 | 0 >10
Silver P Aoy 01 0
Molybdenum [ B 1.0 01 0
Titanum | el | 0.0 0.1 0

== e
Oil Condition ) camor” coshon iRy’
Viscosity @ 40°C L= 682 | \ 665
Viscosity @ 1007 C # 105 104’ <0 36 1M
Oxidation FRETom | 10.0 i 87 274

Nitration CE 7.4 48 »0.6

Water E e 005 . 0044
Fuel | & 0.10 6
Glycol N NA |
Soat E & [’ 0.10 \
Vanadum % e | 0
Sodium 1 f Y 2
Y
Stieon 32 8 ; :
Additive Element I &
Boron L PFIY a J
Magnesium ; I 1028 121
Calcium 252 18
Barium 0 9
Phosphorus ; 987 863
ainc f 1941 238
Flash Point i
Viscosity index 143 | 144
[ om s = TP : - — T . rrms

Nole: Alamm Limils are vanable and dependent upon dataset size and 1o be used as ganeral gudeine.
MaSgr o .: NORMAL g (Frstieve waming i) ., W .: Warvg | secondieve) waring i )

First Leve: Alarm Aled Lt in Upper Level amdior Lower Livel
U-Warning Upper WARNING Level L-Warming Lower WARNING required Level Second Leve Alm Al Lerd i Upper Level andor Lawer Levé!
Basaine  wil be duta of elther “Tha new of" or Telorance of” or "0l specification’ THO = Tha new ol , RO - Rebrnca o' . 05 - Onl Specfeaten
Accuracy o nierpratalon ad recoTmendaion am based 01 representatves SEmple &nd iformation Suppied, Nawananty s expmssed o mpied for ths report,

Focuslab Ltd. 2738 Thasapd Land 4 Bldg . Bangna-Trad Rd KM-3 Bkk 10260 Thaidand | hitp. ‘www locuslab.co th | Email locuslab@locuslabco th | Tel +662 361 8600 | Fax « 662 3618567
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