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1. Inbdocticos

The disosdopimant i dcdismaiiae chnakegy continisss i drive signdicant iInnovaton s bmpening
the performance and efficency of mobor vebocle eogires 110 20 The main focus of Hosdeyebopment is s
achiewe an optimal balance bebween engire power and torgue without sacriticing durablisty and fued
efficimey 131 [H]. Amony the variozs enpineg aenpooents, epskets plny @ creaal eole o mainkining
COmpEr s prissane preventing combustion gas kakajme. end emaering combisstion efficimey i the
eimbustion chamber, However, smdirstandivgg the effect of varations in gasked thickness on mgme
purtommnance, expecklly oo ihe Yamaha FLER motorcecle wihdch ees a tae-cbroke engios, bs still lmiied
and requires further exploration (51 &

Previcass stud e hive shosm that modifications o gaskel design ard matenialks have a sgnificant
Impact on enggine perfomance. Sharg of-al. noded that changes in gasker desdgn can affect convpression
pressmne, combustion efficimey, ol averall oggine posver sutpat. Harrs highlighted the advankages of
nluminum gaskets m withaanding: bich presons althimagh their i with inoppropriate thickness (o
red woe erggioe durability (7L (2] O the acher baed, bmsen and Smich lownd thar thinper gashkets can
Iremeace engine ponwer ouipud, bul aben have twe potentlal o aocekeabe eogine durability. degradarion
Fhiese findirgs bighlight the importance of selecting the nght gasket thickress Io achieve a balance bebwen
performnmee and durabilhy [, (101

Mot shpdies on pekots Bxus o four-droke motar sehiclkes or foer-whisclid vehiclin in peneral
Twu-straike engires, apch as those gad in the Yamaba FIZR mistimeyde, have unigue characterissicos that
muky thien an mteresting subject for further shedy, Thisse engmes ame aftens modiffes] for radeg: ol
everyday wee, olfuring an opporunity i ecplore beew variatons in gasket theckness can affecr twir
pertornanre, durability, and etficercy. However, studies on the effects ol componens such as aluminam
gkels om hevestroke engines are shill very limvdled. lseang a gapoin the literature that needs o be filled
Isi-l11i.

This wiudy aima ta comprishimsively analy e fhe o s of yosket thiclnes: variation on Yomaha FIZR
engire poerormanoe Elyr st are peesd o miaseme paramigens such as poveer, iengae, mmad masinuam
B, whily imterviews with mechanics and racers alm o excplore procical perspectives on engins
pertamnance and durabitity [2] Thie approach is expecoed 1o provide deng quantitacive data as well ae
relivcard gualilabse insghis. Thars, this shely ok mly anuvers thismdical geekions bul slas offers
pracical gmdance for auinmaotive practitieners, beth for modification and product development porpoeses
121

The main objective of this shaly B to find the gasket thickniss that proyides the optimal Ralanoe
Bartnzem ergring perfarmnae amd dnrabilite 1151 108] The resailbs of the sty are scpeited tooenrich
ks e b5 Ehae Bietd o ausdmsative fechnnlogy, spodally related fodwo-shroks evginis Bn addition, this

sty akn aims 1 ofler technkead parasnetis that can b ueed o5 a resenoe by decison making, for
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mubsrmutive practitioners, frem bechniviams o mamafacturems, m desigring or mislifying engines fior g
ruscels o alniby vee [15] [16]

Thraugh this comtribution, this reseandy is expected te provide a Significant impact an thi
development of autometive tedhnofopy, both m academic and industrial comexts. Mot only
providing technical anlutiors, thi stody alse opens up opporfunities for further rescarch o
eaplore the influence of olber vamables in the disign and condfiguration of twestnoke eegines,
cxpanding inslghis ko efficient and mislhinable Echnology i ihe T 051 17,

L Method

Soudy This stusly wses o qualitailve agproach 1o desermine dee effed f gaskel thickmss
vadations on Vamaha FLEK engine performance. This shody was conducied at the Dhno JETE
EXFLALUST Warkshop, Boyolal, Central Java, which b= equipped with modemn eguipment. far
CrigEine periemane sl ing,
. Dypes ol neseanch

This shudy vses im expermental method to lest variations i gaskel Ehickrass [1.5 mm,
GE um, 1 1.3 mm, and 15 mem) onengliog power, songue, and B, In addition, o
yuaiitatrve approach s applies] with in-depth moiereseves 10 gan meights mom medhanios and
racers regarding the offed of gacket thickness oo magme performanoe. This reseanch best
methinf uses an experimental approach (o measare Bee efect of aluminiam gasked thecknes
watiations {0L5 mim, LB mm, 1 mm. 1.3 mm, and 1.5 mam) on the power, torque, and RPY of
the Yamaha FIZR engine. Tests were amdoded using a dynamometer (dyno) 1o mecoeed
engine pesfammance paramichors, sach o poweer (HFL torgoe (Nmge and mandrmuam REM,
Each gasket thickness wariation was tesbed m b, and fhe resalss wene recorded m the
nbazrvalion Labie.

In additbom bo the exgreriments, a qualitaiive approady was laken through b-depih
inberviews with bwo moechanics and bwo experienoed racers. Thess interviews aimed o gan
practical insighls regarding the effect of gades! thickness on engme pedformance, durability,
o wcomfert o v, Crats Erim dyno estimgg was validabed vsing trismgulation with g escical
Inzighis From pespondents i ensune consilendoy of resulis,

Data analyss was conduched by compartng, experimental resuli= and inbervicive i find

thiz relatiomship Bebween gasket (hickimss and engine perlarmance. Cornclisions e dewn
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based om these finding s, with secsmmendations foe spaienal gasket thicknesses suitable g
bty paciing s caily gise. The pesearch desizn can be seen b Figue 1

[sia Amalysia

Thaia WaBdsbhan

Figure 1. The Besearch Design
haterials and tools
1) Materiak Ahsmimum goeskets with thacknesses of 05 mm, 08 mom, T mom, L3 mm oand
1.5 mum: Yamaha FIZR as a research object
2y Toobs: Dynamometer (Dynn), BEPWM measusing tool, o pser with data aralvais
Aol ware, mnd cocumesation feals
Data Colfection Prooedone
Chitan v cod Boctiad thironigh B onadn e theds
10 Drymia Test
al  Testimg was cormied out o measure power (HP), torgue (8m ) ond engine BRI at
each varation af gasket thickness
by The test resulis ane recorded in the form of graphs and tables for further anoky s
3 Insdepth Inberview
a)  Hespordents constsied of fwo mechanics and twa riders who had extensive
experience with e Yamaha FIZR engire
by The mterview foossed onm optimal  gasket  theckre=s  recommendations,
mbcrpretation of dyno mesubs and the impad of medifecations on engine
prrformance,
Data Validity Technigues
Triangulation lechnigques were wed o ensune the valdity of the data, by companng the
resuils af the dyno test sith insighis from in-deplih indervdess. This mangielation ensums
corsistenicy bebvween emnpirical data and the practical experiences of respondenbs,

Chakin Ariakbysis Techiviguses

A7




[ ] Kjhnl Kisfandn Arraihan, Bambang Sobaracon
The datn waes analyzed through the following sieps:
10 Drats Reduction: Data froo dymo relis ad Eferviews wore lliesed 10 focus o the
effect af gasket thekness on engee perfarmance
23 rata Pressnbatom: The resulis are presenied in Uhe form of lables and graples (o faclab:
the analysis of the relationslap betveen gasket thickness and sngine performanoe,

3 DPrawing Condusions: Conclusions are drasm based on patterns and trends seen in the

data, venfyimg the resalls thnmigh mangulation.

3. Resalts and Discussion

This shudy fomeses on the effect of gasket (hickness variation an Yarmaha FIZR ongine
perfrmamce, includimg poveer, ongques and ergane durability, Theoogh dyoe est and m-lepth
meernview approaches, it was foand thal gackoel thickmess affects combustion efficlency and
conpresson pressune in the combustion chamber, which 0 tam affects overall engine
prrikamance.

a. Dyno Test Besults Amalysis

Crymes o5t resulls showe that 2 gasket with a thickness of 05 mm provides the highest power
copamed to other variations, Thig is due to e ivcrease inoopbioal compression mesuling in
more ¢ificten? comibus ton and high toeque. Hwever, boo high compression poses a risk Lo engine
cluiralvilily, making | less suitabbe for dadly e Inocont st o gasket with o thickness of 008 mm
shaws o poodd balanee bedwasn posver, tomgue, and foel efficiency. This chice iz oonsidensd
flesdhle becawsae it can be wsed for daily needs and [ight racing.

The 10 men gaskel offers 4 stable coonpromtse botween perfomnance and durabilivy.
Althowgh its power and horgae are lwer than those of 0.5 mm or (LB mm - thicknesses, its
perfvrmance slability makes i ideal for users who prooridize engine dorabiity. The 15 o and
1.5 mmi gaskets shaw i deoress: [0 peak poves, Bl Inemease englng duebiliy, This thickness s
more sitable for wsers who fecus on el efficency and long-term vse, The resulls of the best can
ks 2 in I-'lﬂ.l.ln-z.md Table 1.
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Table 1. F.i.u'nrn.:r:,' nI'D_!,'mt Tl Resulis

 Gamket

i Test Rl ls Puiess Lack
Tharkness fmmsi
ns Dudlvers highest power with  Improves engine  Heduces engine dursbility,
Eretak Hndug peefonnancy, Badl for racergg  reob idhal for daily i
] Dvmoensiraies the besk balamce Suiabde dor daily wse e Slightly. lower  power
betweren powaer, dorque ared fuel  lighl rodng: pood Gurebility' compamed 800 13 ram
elhcioney ekl
141 Stahly pedonnaey with A e compromuss bewen Bt optimal e aceg cdue
muskerabe puwer and birgus durshility are peckanmarar i poweer drops at high
RPh
1.3 Frodheos gl borgue o by 8s eeroaasd geee dundaling,  Diss uin previde
modum FFML koo maxarmms Ddoal for fuel efficeesy wgraficant  incocase n
s it
13 Provides  lowest power but Yory pond  for inceasing Mot suitable for improvieg,
slable o ciiires Surabalily prerioemane: - epeially
_ rEang

Test results of Packing Tlock
wwith Theckoress (L5 man
| = == B

= =

Test memulbs of Packimg Block
with Thegkress 1.3 mm

Teat resulis af Packing Block
vl Thilckmess 0.8 mm
N

Tt resulis of Packing Blodk
wilh Thickmess 1.5 mm

Test resulis of Packing Block
with Thickness 1 mm

Figure 2. Teat results of Packing o wath Thickness

b. Mechamic and Drwver's Vi

The resulbis of fn-depeh inlerviews with mechamics and mcers support empirieal data from

elymo besls, Bespondents agreed  that pammeters such s peak power peak ooqee, and

performance consistency acnass the RS mmee ane key indicators in determining optimal gasket

thickress. Medhanios alza emphasized that ﬁa::l-.ul mindifications should b tibored e user needs,

sich ax whither the engime = waed bor rscng or dailby ose

Mol mechankos: recomemend a 0B mm gasket for daily use, a5 it provides the ideal balanoe

betwwpen performance ard durabdiny. However, for racing reeds, a f.5mm gasket b consbdered

ATE
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superios in increzsing power and insque, althawgh it ke reducing, the durabikie of ather engine
COFI ol
. Diacuission

[ best daga shings @ significant celationship between gasket thickmess and engine
perommancy; including powen torgue, BPBL and lop speed, Gaskel theckness pifects the
oompressim prosure in the combustion chamber;, which in tum determmes osmbustion
etficenicy and enpine power output [I8H20), Thnoer gasket theckmess, for example, inoreases
oompression pressure. This roa s m mone efficient fiel comnestiom snd higher poweer output.
especially in two-strke engis such 2 the Wamaha FLER that rely ea high performance at
certain BPM ranges. However, this increased pressure also has side effecis such as higher
combu dion chamber emperatures and mereasasd mvieomal pressores that am scoelerate weear on
COE PO sich o pisions, cybmdess, anad other seale

O the other hard, the wse of (hicker gaskels offers different characieristics. Lower
compression pressares due bo the thickness of the gageet creahe cooler and more stable sperating
conditions, which reducoe the risk of companent damage doe b wear or overheating. This makes
the engine mpone durable, l:-.v.'Fm!I'!.' o dally isme or under comstant worklosd condsbons.
Howewer, the sde effect of kgher thickoess & a decrease in power asd torgue due o cedsoed
corin #len effictense. This can reduce engine wes , wapecially at nigh acceleratbon ar B
cann pedibiva e sl as racing (210 122],

Thiz skusdy confimma: the fmdings of Zhamg et s, who kighlgghiesd the mpoiamoe of pasket
diesign and material in Enprowving combustion efficency [25], [24]. Zhang et al, emphasized that
parkels play a rode not eoly m nadneaining the meegrity of the combuastion dhanber but also in
ensuring optimal pressune and temperabune distnbation. Howeves, this study provides a new
cantributiom: by focusing o bwo-stroke engines, specifically the Yamsha FIZR. Twostroke
engines have fater combustien characerdstics han foor-stroke enplisgs, =r varkationm in gk
thackress have o mere pronounced impact on ovemll perfomance 125], F26l.

[his cupennienl b5 alse rebevand bo the auformainee I.ru.'lu:.lr':'_. r:pn-rull]' I e comdesd of
rackng englne setup and vehicle modificatbon. Yamaha FIZR users alten modily thelr vahddes o
improwe mcing performanse or fuel efficiency, The esuls of this study provide practicl
guldamce for mechanics and wsers on the ophmal gasket thickmess lmit o adheve a balane
b Poceme P, et Eﬁ|E|EMF_. arsd d‘ur.ath:l.' [27]. [28]. Thus, the mplmtmsm this s.h.n:lf.r nol

oniy ontribube ko academic hterabare but also o nal-world applcazens in the aussmaetive world.

AT
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In additiom, this snedy haghlighis ihe mportanoe of understanding the trade-off betwesn
eopgine performanee atel dursbility. The optimal gasked Bhidkmess mwist e adfusted bt
Imterded e of the e, whether iny tacing, dailly e, or pther neods. Thorefiore, thase resulis
can b sesd e clesign better malntenance and modilicatlon stategies, inclisling seleciing gasket
maferals thoet can wilhsdond high presswre and  fempemtere without compromisng  therc
structural imtegrity [27], 1201

4. Coenclusion

This study condaded that vanations m H.nin:m thikkness have .:.—dﬁnil.'rﬂ.nt effoct on thie
parifnnmance of the Vamaha F1ZE englre, The optimum gosket thademesss waes found fo e DU mm,
which provides the best balarae between pover, borgqee, and durability, This fnding suppsorts
tha study's objective of determining the most appropriabe gaskel thickness for dally wse and light
racing applcations, A thickmess of 005 me provides masimem power Bad sacrilices durabilily,
while thicknesse= of L3 mm and 15 mm incnease durability but decreas: ovemll power
purfmance. The main psnt of this shody i that gasket thickness affucts the compression
pressune of the romibuston chamber, which & wm affects combeistion Pfh‘mm‘_l.' and ergine
petfermance, These resalls provide practical Insighls for mechanics and autemolive enthsises
tix chincse gaskel thickness based an specifie noeds, bith b Improve racing performames and o
i errizhing durability by lomg- e s

Thiz resisarch conbribubes fo the development of knowledge m the ubomotive Bell
epecially in understand ing how technical parametens such as gasket thicknass can be ulilized o
madify the engine cptimally. With the empirical data peoveded, this research can be a reference
tnr further development in the design of gaskets and ofher engine components. Futune research
catld expline the efficls of gasket thickness on ather engine types ar different gasket materials,
sishy as comgoeEe malerals or albes, I additim, research imto the Interaction btwan gaskel
thackress and otherengine components, soch as peitars or cylinders, cockl provile mome insight.
Testing under more exiveme opesating condiibons, soch 2= professlonal tadng, b alse
revommetided b mose hosouehby st the duralility of compoments,
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