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Abstract
This research objective was to study the effects on lubricant using Gasohol 95 as the fuel. A small four-stroke
one-cylinder gasoline engine was installed with Alternator connected with the electric load, functioning as
the engine working load. The engine abrasion was tested according to the Standard 200-Hour Screening

Test for Alternative Fuels (EMA 200-Hour Test), by collecting the samples of the engine lubricant before
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the test, and after the test at 20, 100 and 200 working hours, respectively, for the lubricant effect study
of the engine.

The results revealed that, at the 200 working hours the water content, the soot, oxidation and nitration
values of the lubricant were higher than the others. It found that the water content and the soot mixed
in the lubricant with the amount 0.145%wt and 0.3%wt respectively, which was all in the control criteria.
However, the oxidation and nitration were higher than the control criteria. For the metal amount, it was
found that, at 100 working hours, the quantity of iron and aluminum in the lubricant was 84.155 ppm and
74.495 ppm respectively which was higher than the others working hour. For the effect on the engine,
the increasing of water content and the soot rarely affected to the lubricant and engine because the
amount of both water content and soot were still under the control criteria. However, the oxidation and

nitration which were higher than the control criteria could deteriorate the lubricant causing the engine

wear. Moreover, the metal in lubricant could cause the abrasive wear to the engine parts.
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Committee of the Engine Manufacture’s Association ;
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Engine Type

Bore x stroke (mm)

Rate power [kW/(r/min)]
Max.torque [Nm/(r/min)]
Displacemmt (ml)

Staring type

Ignition type

Lubricating type

Fuel consumption [g/kWh]
Dry weight (kg)

Dimension (L x W x H) (mm)

4-stroke, OHV, 25°, single-cylinder, force air cooled
60 x 42

2.4/3600

5.7/2500

118

Pull-kick with hand
Induction ignition
Splashing

<420

13

415 x 380 x 390
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AuangbuAINg 1

Display ——

Thermocouple ——

Gasoline Engine

Load

Alternator I

Battery ‘
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durability test #39n1MAROUNSENUTOVDILATOILUR
91989013511 200-hr screening test for altemative fuels,
EMA 200 hours test [2] L‘flummgmmswmaaummwumu

= s v & a 2 .
YDUATDIBUAT IFTBLNGWM9LEDN (alternative fuel)
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Tnenus9U The Alternative Fuels Committee of the
Engine Manufacturer’s Association (1982)
YoIUTEWIFENSRLISNIMIBSENT1 EMA 200-hours test
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(Load) Judnwae duty cycle fauanslunissil 2
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anmeinamaugumgiiinsesustulut 70 esrnwades

2) RuATEIBUANIANAIEIER (Rate power) 158U
SuAY 3,600 saUsEUT Wunai 60 Ui

[

3) AULATRILUATIAIGT 95% (Power) N158U

LASBIEUR 85% (3,060 sRUABUIN) tWual 60 Uil
4) WHULASEIEUANNNGY 25% (Power) 158U
LATBIBUR 90% (3,240 AUMBUIT) Wunal 30 W1
USUTOULATRIEURALNIN 1,500 Saumaudl tnelud
B & 1 W & A o I3 a
AMITVBAATRIWUAYIAUAUIVTEAER a1 30 WA
5) Ingvimsnadeudmeiilos 18 4alus (6 cycle)
Y] & A v A s a
wazveain 6 93l e lilesaseudiioamgiviussena
LAYYIINSNAFDUT LA ABLLDIIUATU 200 339

A1519% 2 LLNUﬂ’]iV]ﬂﬂ@Uﬂ’]’HJWUVHUGU@QLﬂ%@ﬂﬂuﬁ@]’]ﬂﬂ?@]ig?u EMA 200-hour test

Cycle step Engine speed (rpm) Torque Power Time (min)
1 Rated : Rated 60
2 85 Maximum 95 60
3 90 28 25 30
4 Low Idle 0 0 30
Total 180
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ASTM
ﬂ'ﬂﬂ%mmﬁﬂﬁwamg”lmfﬂﬁwdaﬁum%wuﬁ (Water Content) D95/D1744
ANsAnusevedlany (Wear Metals) D6595
A1eaN@LAYU (Oxidation) D7414
AlumsTu (Nitration) D7624
ﬂ'ﬂLsuahﬁwamQ?meﬂﬁuwﬁaﬁum%imauﬁ (Soot) E2412M
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4.1 namFessvinnaRvesunaeRuATaEUA
d' ] v . sg C & I3 I dglj =5
PeuM sty nnsitudndunialeaad 95 Wuaings
1) AvsIahinasegluihvdefuATaseud (Water
Content) Wun1smuSanaimnudusazii (Water content)

Tuhfuraedulagadunannislamsnalensewabni

a & H Y o A < v 18 va
yndanudusarinluidunasduanidutadusdiin
Uffseneentintuingnisiiesan nvesiidundeiu
lPNaNISNAFBUAININT 5

- -@ - Water content Upper Limit
0.60
0.50
~ 0.40
H
™
< 030
2
©
2 020 0.145
0.089
o0 0.06 o082 | ___- )
L100 o T
®----- -@
0.00
0 20 100 200
Time (hour)

AN 5 wanIInaFeunIYsuaeutuluihiuaaay

i A & ¢

91NN 5 AUSHNeTURNLNaeiAIURN Used
oil 9zAaalilnINnin 0.5%wt JavnduanuIuUsUw
200 mg/kg @971 200 Fatus FUHIUANLTULINNR
Winfu 0.145%wt taedUSuiauanud AL uantngu
yaeauludivingu 0.085%wt AntduAtAuUAsuLUad
#u9inS (Relative Change) WinAU 141.67% tagUinia

X A o o | o ° ' cal o

ANMUTUN 200 F2LUAINA1IETIAIAININNUNRNATAUA
(Upper limit) 13% 0.50%wt Ly 0.355%wt

2) insanusevadlane (Wear Metals) iumsiiasizst
mMUSHalavs (WU widn osad izl tnida lesidley va«)
~ X Y oA A g v A a
PUuaulundunasdy wotdunismiwulluunagd
YinalavzUudeuluhdunasfuiiiudy YSunalane

D e da X d o ¥
rUIvaniaNsanuseNieTueluasesinsmMsUudeu
NAeuen udlaneiduaisusenauuesansiiy
AUNINAE LaRaN1SNAFRUAIN T 6

- @ - Iron (Fe) = =A- = Chromium (Cr) = <@ - Lead (Pb)

~ <@ ~ Copper (Cw) -~ 4 - Tin (Sn) - <@ - Aluminium (A)

— =& - Nickle (Ni) - -9 - Silver (Ag) - -@ - Molybdenum (Mo)
- -@- - Titanium (Ti)

100.0

90.0

80.0
70.0

60.0

50.0

40.0

30.0

Wear Elements (ppm)

20.0
10.0

0.0

Time (hour)

AW 6 KaNITIAARYNITANITaYRlaY
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a15197 5 langnaniludrudsenevedlududiuveaaiasaus [3]

Parts of engine Metal type
Cylinder Fe
Piston AL, Si, Fe, Cu
Piston Pin Cr, Fe, Si, Cu
Piston Ring Cr, Fe, Si
Crank Shaft Fe, Cr, Si
Cam Shaft Fe, Si
Bearing Cu, Pb

nemsadl 5 uansvinvedlangvdniiludndszney  in3essud TasusinalansiiAnainnisdnusesanan
oglutudiuveaaiossus vilivsunioanaziu  asfinasimunuinamedansadiang q Auansiaiu
wasfisnveslaneiingng q fnsranuainansvaedu  dwandlunised 6
prunmil 6 duAninnsAnusovesiudiulaves

= = a = Y s
AN 6 WA ﬂ']ﬁLﬂi?J‘Uﬂill']mIﬁWgﬂqﬂﬂqﬁﬂfﬁ/ﬁ@ AULN msVlﬂ']‘Uﬂll

o dl
UIUBYNALAAY (ppm)

¥fns0 . NIAIUAN (ppm)  FTAUNISENYTD
) FIWINTNAGDU )
0 20 100 200
Fe 0.425 78.175 84.155 51.735 > 600 Unhl
Al 0.59 51.145 74.495 28.925 20-75 Unhl
Pb 0.395 0.765 0.715 0.635 <25 Unhl
Cu 0.06 6.565 11.35 5.83 50 -75 Unhl
Cr 0.06 8.365 7.36 4.765 <30 Unh
Sn 1.245 1.065 1.38 0.985 < 30 Unh

[

wuen : Uisnaunasimuauveslavgadianng q Sneandoadal (3]
sgAUNMsANNIBRAUNAYDY Fe 110131 600 ppm
seeunsEnuseUnAved Al 8gsening 20 ppm s 75 ppm
szAunsdnuseun@ves Pb deunin 25 ppm

seAuMsAnuseUnAves Cu 8g5ening 50 ppm 84 75 ppm
sgaunsdnuseun@ves Cr dawnin 30 ppm

szAuNsdnuseUn@ves Sn Wesni 30 ppm

117 36 a1Tu?l 130 wrnaw-Aguieu 2567 137
WA UITLNATAAD B



UNADTKNIDAY

msAnyIWRNS:NuvevLidukdoduInmsISthidunArisoosd 95 TuiBowav

915197 6 UsunalaneUueuludndunasiu

e un1INadeU 100 il enUSunalaveusavuiin
WinannTugaiigalaenudn widn (Fe) induiosaz 197.01
avaiiilley (A) WsAuTosaz 125.26 nena (Pb) Wiudu
Fouaz 0.81 aguad (Cu) IsAuSaeae 188.17 tasudlew (Cr)
WinduSosay 121.67 wag Ayn (Sn) Wiaduseeay 0.11
o = = IR SRY) = ' ' & a

WaSeuileuiuinduasesina agnlsianuuiunn
langynvindinsegluseiuinusiund wasainnis

- o oA = -
nagdgaun 200 GU']IMQW‘U']']QJﬂqﬂqﬁﬂﬂﬁﬁﬂmﬂﬂiaﬁgwaﬂaﬁ

- -@ - Oxidation
5.5

~ = s a 1 s = q' ]
LD991nLASEUALALYIe Run-in wagdinisiasuaie
Y oA A Al Yo Ve o0 § YAl 1 =
WdunastumugiienlammualBoilvsidnisdnnse
YaslaneNanad

3) Aeandwdu (Oxidation) tWun1snaaauriianm
ANNULEDUAN NI N UMADAULATDILUA L11D991NANT
Anufiseneentiaduandadessin o lummegeu
ASENUTVRUATRIEUA WU ANNTULUUSTEINA
21MA ANNTEU Fun wazFsanusnene q leelinanis
NARDUAINING 7

Upper Limit

5.0
4.5

4.0

3.5

3.0

2.5

2.0 13

Oxidation (Abs)

L5

1.0 i

Q@
iR
(&,

0.5 0.0 . -7

0.0 P

0 20

100 200

Time (hour)

a9 7 wanITeaeumAIen#in i (Oxidation)

~ ! a o I3 .
1NNINN 7 ApenBnduniuinaeiniual Used oil
AR9kININAI 1.5 Abs T991 200 T2l HAneanTady
~ W A a v A X
INAgAwitu 4.9 Abs lneiliA1oenBinduiiuguan
YaiunaeaulnLyinnu 4.9 Abs LarA1eanTLaTun 200
PluninaniiamnnnInnasinnmua (Upper limit) 13
7 1.5 Abs AU 3.4 Abs
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4) plunstudunsmegeuiiiomanudouanin
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S 9 lunisvedeunIsanuseveadetsus 1y
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4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Nitration (Abs)

UNADTKNDAY

msAnwIWRnS:NuveviukdodunnisIBthiunialsood 95 DuBoIwav

- -@ - Nitration Upper Limit
7 3.8
2
k4
rd
.
b d
4
rd
7
- 1.5 ’ ‘
1.2 L’
_______ @
== -@-- 1
4 0.5 @~
0 20 100 200
Time (hour)

amw# 8 wanIsvmaeunIA e ITU (Nitration)

NAMA 8 Abuastumunaeinauay Used ol Limit) 1301 1 Abs winfiu 2.8 Abs
zadliinnnan 1 Abs @99 200 F7lue Tdelumsduy 5) Anviinasegluthiiunaeduasessus (Soot)

- v a o o X Y & ::4' i  doa o ,
ll’]ﬂ‘Vl?jﬂL‘Vl’]ﬂ‘U 3.8 Abs IﬂﬂuﬂﬂluLmi%‘uLWiJsuuﬁ]’mu’]iJu LUNSNAADULNBNIANVUINLAAIINDATIFIUNAN

o ) a g ' a ] & a o a N a .
ﬁa@auIWQJLVHﬂU 3.3 Abs AatduAIANNLURSULUAY ixﬁ’J’NLGUE]L‘WﬁﬂﬂU@’m’]ﬂllﬂ’]Qﬁ AN UIN VDI

v ¢

$95 (Relative Change) Winiu 6.6 % wagAlumstu  Tuhdunaedunansiiviudsgmarnmawilu lona
= o o oA ] sl o o =
1 200 FHlwsdanalaunadnaeiinvue (Upper  NISMa@oufianIng 9

Soot (%wt)

2.0
1.8
1.5
1.3
1.0
0.8
0.5
0.3
0.0

- -@ - Soot Upper Limit
1.6
0.29 0.29 0.29 0.3
Rt Rt et w Bewtomried e fermoet e ®---czlssoos @
0 20 100 200
Time (hour)

Wi 9 wan smaae v NaNegluhuaeauATe v (Soot)
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~ 1 A % o A B I3

NN 9 Ausinaseg it urdeRuATE U
anauieIuAN Used oil agsiaalaisnnndt 1.6%wt &7l
200 s A naveglutdurdefiuesoseud
a W = oA 5w
WnAaaiiy 0.3%wt lagdianvsininasegludidy
yaRaULASpIBUARNTUAINUTunadulnivnAU
0.01%wt AntduaIpuAsuLUasduing (Relative
Change) Wiy 3.45% uagAnusiinaseogluuid

waeAuASURT 200 Falussenandinsnitnee
fiviua (Upper limit) 1371 1 Abs wiffu 1.3%wt

4.2 nsiesEsansEnuilAniuannsnedeu
oty Mnran1TnszanauTRvesiiundodu
iU U N sedeuIASaseuRlute
Sudu 20 Falus 100 Falus waz 200 Falus sy
Vil uisnansenuiintudamsei 7

= a ¢ da X & s
AN 7 ATIATIEVRNANTENUNENAVUIINNTITNAADULAIDIY UG

S18NISNAFIUUNAUNEDAY
LATDBUR

NAINNTIATIZAMENTR
undfundaiu

Pl
=

wansenuitinJu

A 8 A Y] oA
mUimmummmg”luumuwaaau

\w30seus (Water Content) AIUAL

ANsAnusevadlane (Wear Metals)

TunuadiaglunusinIuns

ANDRNTWYU (Oxidation)

A a T a & Y ¢
lﬁ.]ﬁlnmu']LWﬁJGUuLLWFJQ’QQ’IuLﬂm%
W‘Ufﬁﬂu:}uﬂ%mm Fe wag Al Lﬁu

WNTuLAwNMIIAIUAY

AansENUALNTUNaRAY waY
A3D98URADUYNLBY

o Y a = a
219y liAinns@nmsanuuynde
Abrasive wear
yMlmAnnsEeuan nvestndu

VADAULAYAINANTTNUADNNS
AnnsoUDIATDIBUA

AbuLmsTU (Nitration)

A nasegluhdundeiu

\A3B98UA (Soot) AIUAL

WNTuLAwNMIIAIUAY

A a a X Y ¢
MﬂiﬂquWMGUULLWFJQ@Q’IULﬂm%

ylmAnnsEouan mveIndu
VA0AU LAYAINANTTNUABNNS
= lﬂl 6
ANNT0VBUATBILUS
ANansENUADLNTUNARAY waY
A3D98URADUYNLBY

A a ¢ d4a &
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