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PERMBLEDHJE

Né kété punim éshté prezantuar optimizimi i integritetit t& sipérfages né operacionin e
tornimit, duke pérdorur metodén RSM (Response Surface Methodology). Eshté hulumtuar
ndikimi i parametrave té pavarur té pérpunimit ( shpejtésia e prerjes (v¢), hapi (f), thellésia
(a) dhe fortésia e materialit (h)), né parametrat e ashpérsisé sé sipérfages (R), dhe shpejtésisé
sé largimit té materialit (MRR). Ekzistojné parametra té ndryshém qé pérdoren pér té
vlerésuar ashpérsiné e sipérfages (Ra, Rz, Rq dhe Rt). Tek pérpunimi i pastér mé sé shpeshti

pérdoret shmangia mesatere aritmetike Ra.

Né kété studim zhvillohet njé model i ashpérsisé sé sipérfaqges, dhe shpejtésisé sé largimit
té ashklés (materialit) bazuar né metodén RSM, me qasjen e linearizimit logaritmik pér
pércaktimin e parametrave té pérpunimit né operacionin e tornimit té celikut EN 42CrMo4 né
tri nivele té fortésisé, duke pérdorur pllakat prerése CNMG 120408 — CM 4C25 P25 té
veshura me karbit(CBN), pa pérdorimin e mjeteve ftohése lubrifikuese (MFL). Eksperimenti
éshté projektuar dhe realizuar né bazé té njé dizajni faktorial né tre nivele. Rezultatet
empirike té fituara me modelin matematikor jané né pérputhje me rezultatet e fituara né
ményré eksperimentale, duke konfirmuar efektivitetin e analizés regresive né modelimin e

ashpérsisé sé sipérfages dhe shkallén e materialit t& hequr.

Fjalét kyce: Ashpérsia e sipérfages, shpejtésia e prerjes, hapi, thellésia, fortésia e

materialit, pérpunueshmeria, plani eksperimental dhe modeli matematikor.
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ABSTRACT

In this diploma thesis has been presented the optimisation of surface integrity in the turning
by using RSM method (Response Surface Methodology). It has been researched the influence
of independent parameters of processing (cutting speed , feed, depth and the hardness of
material, in the parameters of surface’s roughness and material removal rate MRR. There are
different paramteres that are used to evaluate the roughness of surface (Ra, Rz, Rg and Rt).

At clean processing the avoidance of arithmetic average Ra is used the most.

In this research it has been developed a model of surface’s roughness and of the speed of
rate removal (material) based on the RSM method, by using the approach of Logarithmic
linearization to determine the parameters of processing in turning operation of steel EN
42CrMo4 in three levels of hardness, by using cutting tool CNMG 120408 — CM 4C25 P25
that are covered with carbide CBN without using lubrificating cooling devices. The
experiment has been projected and realised based on a factorial design in three levels. The
empirical results that are obtained by using the mathematical model are in the consistency
with the results obtained éith the experimental method, and confirming the efficiency of
regressive analysis in the modelling of surface’s roughness and the degree of removal

material.

Key words: Roughness of surface, speed of cutting, feed, depth, hardness of the

material, experimental plan and mathematical plan.
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1 HYRJE

Procesi i prerjes éshté njé ndér mé té réndésishmit, né proceset e prodhimit né fushén e
pérpunimit me hegje ashkle té materialeve. Procesi i prerjes sé metaleve definohet si proces i
hegjes sé ashklés nga copa punuese né ményré gé té fitohet njé produkt i gatshém me
dimensione, formé dhe ashpérsi té déshiruar. [2] Procesi i prerjes éshté shumé i komplikuar
dhe i varur nga njé varg i parametrave si¢ jané vetité fiziko-kimike té materialit pérpunues,
ndryshimet strukturale né shtresat e sipérfageve té pérpunuara dhe ashklave pér shkak té
deformimeve plastike né procesin e prerjes, ndérrimi i gjeometrisé sé tehut prerés té
instrumentit pér shkak té konsumit, ashpérsia e sipérfages sé pérpunuar, rezistencat e prerjes,

koeficienti i férkimit népér sipérfage kontaktuese etj.

Cdo dité né tendencat e zhvillimeve té reja rritén kérkesat pér fushén e prodhimit duke
filluar veglat, materialet makiat, e procesi té avancohet pér mes teknologjisé kompjuterike.
Ku shfrytézohet kombinimi i tyre né njé makiné té vetéme. Prodhimi industrial éshté themeli i
ekonomisé sé ¢do vendi té zhvilluar dhe éshté pozicioni ekonomik i vendit né boté, bazuar né
nivelin e prodhimit industrial. Ku konkurrenca inkurajon prodhuesit pér té zhvilluar
teknologji té reja, né vitet e fundit jané zhvilluar shumé sisteme té automatizuara gé kané
kontribuar pér té pérmisuar efikasitetin e makinave dhe operatoréve, rritjen e produktivitetit
dhe jané zvogéluar shpenzimet e prodhimit. Theks i vecanté éshté vendosur né zhvillimin e
mjeteve té cilat jané né prodhimit industrial, pér té pérmbushur kérkesat e tregut, faktorét mé
té miré té pérpunimit té tillé si shpejtési mé té shpejté té pérpunimit, kontroll mé té miré té

procesit, saktésiné e larté dhe fleksibilitet mé té madh té procesit. [4]

Proceset e pérpunimit té reja, materiale té reja, si dhe materiale té veglave, sidomos
teknologjisé sé informacionit, pér arritjen e njé ményre té re té prodhimit gé éshté
automatizuar nga njé kompjuter té integruar té prodhimit dhe sistemi inteligjent dhe fleksibil,

kané pér géllim:

o futja e metodave té reja té pérpunimit, materialet e reja té veglave dhe mjeteve né
procesin e prodhimit, duke rezultuar né té njéjtén kohé rritjen e produktivitetit,
cilésiné e produktit dhe reduktimin

e kontrollin e kualitetit

e parimi i gmimeve, fitimi éshté realizuar duke ulur kostot e prodhimit

-1-
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Shumé lloje té materialeve té instrumenteve, duke filluar nga celiku i larté karbonik,
geramikés dhe diamantit jané pérdorur si instrumente pér prerje né industriné e sotme té
pérpunimit t&¢ metaleve. Eshté e réndésishme té theksohet se dallimet mes materialeve
eksistojné dhe zbatimi i tyre duhet té jeté korrekt pér cdo lloj materiali. Materialet dallojné

varésisht nga pérbérja dhe fortésia e tyre si dhe nga zbatimi i tyre né industriné metalike. [1]

Ashpérsisé sé sipérfaqges i éshté kushtuar njé vémendje e vecanté pér vite té téra. Ajo
paraget njé karakteristiké té réndésishme gjaté projektimit dhe realizimit té pjeséve té
ndryshme si; pjesét gé u nénshtrohen ngarkesave né lodhje, pérshtatjet precize, vrimave,
rulave, kérkesave estetike, etj. Duke iu referuar tolerancés se pérpunimit, ashpérsia e
sipérfages imponon kufizime kritike pér pérzgjedhjen e makinave dhe parametrave té prerjes

né procesin e planifikimit.

Pérpunimi i pastér gjaté tornimit ndikohet né vlera té ndryshme nga njé numér faktorésh, té
tillé si shpejtésia, hapi, thellésia e prerjes, karakteristikat e materialit, gjeometria e
instrumentit, devijimet e copés punuese, stabiliteti dhe ngurtésia e sistemit making —

instrument — copé punuese, mjeti ftohés etj.

Ekzistojné parametra té ndryshém qé pérdoren pér té vlerésuar ashpérsiné e sipérfages. Né
hulumtimet e tanishme pér vlerésimin e cilésisé sé sipérfages gjaté operacionit té tornimit té

pastér pérdoret shmangia mesatare aritmetike e profilit té ashpérsisé (Ra).

Ky éshté parametri mé i pérdorur gjerésisht né industri. Shumé autoré sugjerojné modele
lineare dhe eksponenciale empirike pér ashpérsiné e sipérfages si funksion t€ parametrave

té pérpunimit.
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2 BAZAT E TEORISE SE PRERJES SE METALEVE ME
HEQJE ASHKLE

2.1 Shqgyrtimet hyrése

Procesi me hegje ashkle éshté njé proces i cili largon njé pjesé té materialit me njé
instrument prerés. Pérpunimi me prerje ose pérpunimi me hegje ashkle si¢ tregon edhe
emértimi konsiston (bazohet) né heqgjen graduale té shtresave té metalit nga Iénda e paré gé i
nénshtrohet pérpunimit deri né pérfitimin e detalit t&¢ gatshém me formé, pérmasa dhe
vrazhdési (ashpérsi) té kérkuar (specifikuar). Vegla gé pérdoret pér té realizuar pérpunimin
me prerje quhet vegél prerése (instrument prerés), ndérsa makina ku realizohet pérpunimi,

quhet makiné metalprerése. [1]

Teknologjia e pérpunimit té elementeve makinerike bazohet né shfrytézimin e njépasnjéshém
té metodave té ndryshme teknologjike duke vepruar né copén pérpunuese me géllim qé
rezultati pérfundimtar té arrihet paraprakisht, nga ana e konstruktorit, formés sé projektuar,
dimensioneve dhe kualitetit té sipérfageve. Né té njéjtén kohé, teknologjia e pérpunimit té
detaleve makinerike nénkupton zgjedhjen dhe shfrytézimin adekuat té gjitha mjeteve dhe
faktoréve té cilét marrin pjesé né procesin e pérfitimit té prodhimit té gatshém.

Mundésité e teknologjisé sé pérpunimit ende jané mjafté té kufizuara, ashtu gé si mundési pér
arritjen e q@éllimit pérfundimtar imponohet nevoja pér bashképunim té ngushté me
konstruktorin, i cili pércakton nevojat e teknologut i cili duhet té sigurojé realizimin e
karakteristikave té nevojshme té prodhimit. Pérpunimi i metaleve pérfshin dy grupe kryesore:
pérpunimin me prerje dhe pérpunimi pa prerje (pérpunimi me deformim).

Pérpunimi realizohet né copén e pérgatitur mé paré — “copén pérgatitore”, me instrumentin
prerés i cili mundet me gené me gjeometri té definuar ose té pa definuar, edhe até né makinén
adekuate metalprerése me shfrytézimin e pajisjeve té ndryshme ndihmése dhe mjeteve pér
ftohje dhe lubrifikim. Sistemi i cili krijohet nga copa pérpunuese, instrumenti metalprerés,
makina metalprerése, mjetet pér ftohje dhe lubrifikim paraget sistemin pérpunues, né té cilin
praktikisht zhvillohet procesi i pérpunimit me pjesémarrjen e punétorit i cili e dirigjon
procesin. Né procesin pérpunues ku modeli i thjeshtésuar éshté dhéné né fig. 2.1, materiali

fillestar (copés pérgatitore) transformohet né copé té gatshme - copé té pérpunuara.
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Materiali :
ateriali [
Energjia . Copae pérpunuar
) Instrumenti prerés Pae perp
Informata Mjetet pér ftohje dhe MFL

Punétori

Figura 2.1: Struktura e modelit bazé té sistemit pérpunues

Gjaté realizimit té procesit té pérpunimit, né materialin pérpunues veprohet me géllim té
realizimit té karakteristikave pérkatése dalése té procesit, objekti pérpunues definohet si copé
pérpunuese.

Procesi pérpunues si pjesé e procesit teknologjik zhvillohet né sistemin pérpunues nén
ndikimin e numrit t¢ madh té faktoréve nga té cilét mund té vecohen ata me té cilét mund té
ndikojné né realizimin e procesit dhe praktikisht me ta dirigjohet procesi, pér dallim nga disa
faktoré ku veprimi i tyre shprehet negativisht né treguesit e zhvillimit té procesit dhe me até
edhe né karakteristikat e tij dalése dhe pér procesin pérpunues parashikohen si ¢rregullime.
Kualiteti i prodhimit né kuptimin e gjeré, i cili shprehet pérmes karakteristikave dalése té
procesit pérpunues, varet shumé nga rregullat e zgjedhjes paraprake té parametrave hyrés
(makinés, instrumentit, materialit, regjimit té pérpunimit, mjeteve pér ftohje dhe lubrifikim
etj), mirépo, gjithashtu edhe nga veprimi i crregullimeve té ndryshme (ndikimeve té

padéshirueshme) té cilat paragiten gjaté zhvillimit té veté procesit.

2.2 Elementet themelore té procesit me heqje ashkle

Procesi i pérpunimit t&¢ metaleve me prerje pérbéhet nga veprimet kinematike dhe dinamike té
dy trupave té forté - té pykés prerése té instrumentit dhe copés pérpunuese. Atéheré procesi i
prerjes realizohet né rrethana té caktuara, d.m.th. mesin té cilin zakonisht e pérbejné mjetet
pér ftohje dhe lubrifikim. Me pjesémarrjen e kétyre tri elementeve themelore, ku praktikisht e
formojné strukturén e njé sistemi té pérbéré tribo-mekanik, realizohet procesi i ndarjes sé
shtresés sé materialit nga objekti pérpunuese i cili éshté paraprakisht i paraparé né copén

pérgatitore.
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Heqgja - prerja e shtresés sé sipérfages sé materialit nga copa pérpunuese éshté pércjellur me
deformime plastike dhe si rezultat i saj shtresa e materialit e cila higet, largohet né formé té
ashklés. Shtesa e cila caktohet né copén pérgatitore né sipérfage té caktuara té cilat duhet té
pérpunohen, higet né procesin e prerjes menjéheré ose me shumé shtresa. Gjaté kalimit té paré
té instrumentit higet shtresa e sipérfages dhe formohet sipérfagja e re - sipérfage e
pérpunuar. Sipérfaget né copén pérpunuese nga té cilat higet shtresa e materialit zakonisht i
quajmé sipérfage té cilat pérpunohen (sipérfage té pérpunuara). Cdo sipérfage té re té
formuar né copén pérpunuese pas kalimit té instrumentit e quajmé sipérfaqge té pérpunuar.
(fig. 2.2).

Instrumenti

2 N

Sipérfagja e pérpunuar  Drejtimi dhe kahu i l8vizjes
-—

= N
7 AR
\ o
Instrumenti §\\\\\

Prerja e pjerrté

\

Sipérfagja pér pérpunim

Ashkla

Detali

Figura 1.2: Elementet themelore té prerjes

2.3. Operacioni i tornimit

Tornimi éshté metodé e pérpunimit e cila me sé shumti shfrytézohet, nga té gjitha metodat
konvencionale té pérpunimit. Me tornim pérpunohen produktet aksosimetrike (cilindrike) me
¢’rast ésht€ e mundshme té pérpunohen si sipérfaget cilindrike (tornimi gjatésor), po ashtu
edhe sipérfaget anésore ( ballore), té produkteve ( detaleve) té tilla. Pér shkak té diapazonit té
gjeré té operimeve té ndryshme té tornimit, konsiderohet se afro 40% té téré pérpunimeve me
prerje, i takon pérpunimit me tornim.[1] Zakonisht pjesa e punés rrotullohet né njé bosht dhe
instrumenti futet né té, né ményré radiale, aksiale, ose né té dy formate né té njéjtén kohé,
pér té dhéné sipérfagen e kérkuar. Lévizjen kryesore rrethore e paraget lévizja rotacionale

(rrotulluese ) e detalit, ndérsa lévizjen ndihmése lévizja e instrumentit prerés.

Drejtimi dhe karakteri i lévizjes ndihmése definohet sipas aksit té detalit dne mund té jeté e
ndryshme, me cka edhe rezulton mundési té ndryshme té tornimit.[2]

-5-
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Sipérfagja e pa
RRIRUNUAY, i ~— Sipérfaqja e pérpunar

— Ashkla

Instrumenti

A

L

Figura 2.2: Operacioni i tornimit [7]
Tornimi mund té realizohet né disa forma, andaj varésisht nga lloji i pérpunimit ndahet edhe

tornimi,
Llojet e tornimit jané:

= tornimi kopjues

= profilor ose fazonik

= jo rrethor

= tornimi shpinor

= tornimi i filetave

= tornimi sipérfaqésor sferik si dhe

= prerja me tornim [6]

| P ﬁ
\ | \
o) — % S —
4 14
|
' | |
\
(@) ®) (©
Sy /_ﬁ
L [

(d) (e)

Figura 2.3: Llojet e tornimit [1]
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2.4 Pérpunueshméria e metaleve

2.4.1 Kriteret e pérpunueshmérisé

Pérpunueshméria éshté Kkarakteristiké themelore teknologjike me té cilén shprehet
pérpunimi i pérshtatshém i ndonjé materiali konstruktiv me metoda ekonomike dhe e cila
vlerésohet (matet) me bashkésiné e kritereve té pérpuneshmérisé K, ose funksionit té
pérpunueshmérisé F, Pra pérpunueshméria éshté aftési e materialit konstruktiv gé té
pérpunohet, me prerje ose deformim, me teknika prodhuese ekonomike dhe me teknologji té
ndryshme ( makina, vegla — instrumente, metoda)

Faktorét kimik, metalurgjik dhe metalografik e definojné pérpuneshmériné si karakteristiké e
materialit nga e cila varet forma dhe madhésisté e funksioneve té pérpunueshmérisé gjaté
pérpunimit t& mévonshém té materialit.

Faktorét me ndikim mé té madh né pérpunueshmériné e materialit jané:

Faktorét metalurgjik — metalografik :

- Pérmbajtja kimike,

- Karakteristikat mekanike,

- Karakteristikat e nxehtésiseé,

- Teknologjia e pérpunimit,

- Pérpunimi termik,

- Morfologjia e pérfshirjes sé jo metaleve,
- Gjendja e tensionimit,

- Kushtet e dezoksidimit

Faktorét teknologjik:

- Instrumentin,

- Makinén metalprerése,

- Mjetet pér ftohje dhe lubrifikim,
- Ashklén,

- Operacionet,

- Regjimet e pérpunimit.

Pérpunueshmériné nuk e pércakton njé kriter universal, por mé shumé kritere té pjeséshme té

pérpunueshmérisé.
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Pérpunueshméria e materialeve me prerje paraget njé Kkarakteristiké té réndésishme
teknologjike, me té cilén vlerésohet lehtésia e materialit pér tu pérpunuar me metodén e

caktuar

Pérpunueshméria éshté grup i njé numri t¢ madh té vetive té materialit té detalit gé tregon se

me cfaré suksesi mund té pérpunohet materiali icaktuar,

Bashkeésiné e funksioneve themelore ose kriterve té pérpunueshmérisé e pérbéjné:
a) shpejtésisé té prerjes vc = vc (C1,T af,...,),

b) forcave té prerjes Fi =Fi (C,,ve,f,a,ay,...,),

C) cilésisé sé sipérfages sé pérpunuar Ra=Ra(Cs,vc,fa,...,),

d) temperaturés sé prerjes 6 = 6 (Cq4,vC,alf,...,),

e) formés sé ashklés (1,k),

f) sasisé sé ashklés té shtresuar né fagen pérparme té instrumentit,

g) sasisé sé radioaktivitetit té tehut prerése té instrumentit,

h) indeksit té pérpunueshmériseé etj.

Qéndrueshmeéria e instrumentit - shpenzimet e prodhimtarisé dhe koha e pérpunimit varen

nga géndrueshméria e instrumentit, prandaj mund té thuhet se njé material i caktuar éshté mé i
pérpunueshém né qofté se jetégjatésia e instrumentit éshté mé e madhe. Jetégjatésia e
instrumentit paraget kohén e prerjes gjaté sé cilés instrumenti realizon prerjen deri te konsumi
i tij gjeqj., deri né shkallén e tillé té konsumit ku prerja e metejme do té ishte e pamundur.
Qéndrueshméria (jetégjatésia) e instrumentit mé sé shpreshti shprehet né njési té kohés, edhe
pse njési té géndrueshmérisé sé instrumentit mund té jené edhe disa tregues té tjeré (pér
shembull. numri i copave té pérpunuara).
Konsumi i instrumentit sipas fages sé pasme éshté i pranishém gjithmoné, ndérsa konsumi
sipas sipérfages sé pérparme té instrumentit, né shumé raste, éshté shumé pak i shprehur,
prandaj si sipérfage interesante té kontaktit konsiderohen sipérfagja e pasme e instrumentit
dhe sipérfagja e pérpunuar e copés punuese [4].
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KM
KB, KT
[T

KT - Thellésia e kraterit
KB - Gjerésia e kraterit

VB - Konsumi sipas fages sé prapme

KM - Distanca nga qendra deri tek maja e instrumentit

Figura 2.4: Parametrat e konsumit té instrumentit (\VB- knsumi sipas fages sé prapme, KM-
distanca nga gendra e kraterit deri te maja teorike e instrumentit, KB- gjerésia e kraterit, KT-
thellésia e kraterit) [4].

Parametrat té cilét mé shumé ndikojné né konsumin e instrumentit jané [1]:

- kushtete e prerjes ( shpejtéisa v, hapi s, thellésia e prerjes a),
- gjeometria e instrumentit prerés ( kéndi i pérparmé)

- vetité e materialit té pjesés punuese.

Figura 2.6. tregon se c¢faré ndikimi kané tre parametrat e pérpunimit , shpejtésia e prerjes,
hapi dhe thellésia, né géndrueshmériné e instrumentit prerés. Nga diagrami shihet gé ndikimin
mé té vogél e ka thellésia e prerjes, pastaj hapi dhe me ndikim mé té madh éshté shpejtésia e

prerjes.
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Qendrueshmeria e instrumentit

shpejtésia e prerjes (Vc)

Thellésia (ap)

Hapi (f)

(). (). (Vo)

Figura 2.5: Qéndrueshméria e instrumentit né varési té shpejtésisé sé prerjes, hapit dhe

thellésisé[8]

Kur shpejtésia e prerjes rritet, rritet edhe konsumi i tehut prerés, gjegj., shkurtohet jetégjatésia

e instrumentit. Marrédhénia e pérgjithshme e VB kundrejt kohés sé prerjes éshté treguar né

figurén 2.7 (e ashtuquajtura kurbé e konsumit). Megjithése kurba (lakorja) e konsumit e

treguar né fig. 2.7 éshté pér rastin e konsumit sipas fages sé prapme té instrumentit, njé

marrédhénie e ngjashme ndodhé edhe pér llojet e tjera t€ konsumit. Nga figura shihet

gjithashtu se si té pércaktohet jetégjatésia e instrumentit pér kriterin e dhéné té konsumit

VBK.

VB[mm]

24

y  t{min] 3
e

Figura 2.6: Konsumi sipas fages sé prapme né funksion té kohés sé prerjes. Jetégjatésia T
definohet si kohé e nevojshme gé konsumi i instrumentit te arrij vlerén VBK [8]

Lakorja karakteristike (fig. 2.7) vlen pér kombinimin e caktuar; instrument-copé punuese dhe

pér kushte té caktuara té prerjes:

A=a-p-f=konst, vc=konst.

-10 -
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Zona I njihet si konsum fillestar , zona II si “konsum normal”, ndérsa zona III si periodé€ e

konsumit intensiv.

Né fillim té shekullit XX , F. W. Taylor bén njé seri eksperimentesh me géllim té pércaktimin
té géndrueshmérisé sé instrumentit prerés pér shkak té shpejtésisé prerjes si parametrat e

pérpunimit mé me ndikim.

Hulumtimi ka rezultuar né njé formulé té njohur pér pércaktimin e géndrueshmérisé sé

instrumentit prerés
V. T"=Cy (2.2)
Ku jané:
V. - Shpejtésia e prerjes
T - Qéndrueshméria ( kohézgjatja e instumentit)
m - konstantet e materialeve dhe té instumenteve
Ct - Konstante e Taylor — it

Intensiteti i konsumit e me kété edhe vlerat rrjedhése té parametrave té formés sé vijés sé
konsumit varen jo vetém nga koha e prerjes T por edhe nga njé varg faktorésh tjeré sic jané:
shpejtésia e prerjes, hapi, gjeometria e instrumentit, vetité fiziko-mekanike té instrumentit dhe
materialit t& pérpunuar etj. Pér kombinime té caktuara té disa vlerave té kétyre parametrave
mund té fitohen lakoret pérkatése té konsumit dhe kéto né parim do té jené té ndryshme.
Késhtu mund té themi se pér vlera té ndryshme té shpejtésisé sé prerjes (kur té gjithé faktorét
tjeré mbahen né nivel té njéjté) fitohet familja e lakoreve té konsumit d.m.th. lakoret e

konsumit pér shpejtési mé té médha jané mé té pjerréta (Vcs>Vea>Ves) (fig.2.8). [8]

VB[mm]

vB=Ct'

Figura 2.7: Lakoret e konsumit gjaté shpejtésive té ndryshme té prerjes (Vc3>Vc>Vey) dhe
Kriteri i konsumit [8]

-11 -
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Forma e ashklave té larguara — mé té favorshme jané ato forma té ashklave té cilat mé lehté
largohen nga zona e prerjes, prandaj pér materialet gé japin ashkla me forma mé té favorshme

thuhet gé kané pérpunueshméri mé té miré.

Forma e ashklave éshté e varur mbi njé shuméllojshméri té parametrave si¢c jané:
karakteristikat e materialit pérpunues, shpejtésia e prerjes, hapi, thelllésia e prerjes, gjeometria
e instrumenteve prerése, vibrimet etj. Andaj ashklat mund ti ndajmé né :

Format themelore té ashklave té gdhendura (Figura 2.10) jané [9]:

e e thyer (elementare)

e e preré (lamelare)

e shiritore (kontinuale)
Forma e paré — ndodh kur pérpunimi i materialeve té ngurta dhe pérpunimi né shpejtési té
ulta té prerjes, trashésia e madhe materialit, kéndet e vogla né sipérfagen e pérparme té

instrumentit

Forma e dyté - kualiteti i sipérfages éshté shumé mé i miré se sa tek forma e paré, shpejtésia e
larté e prerjes, trashésia e ulét dhe kéndi i sipérfages sé pérparme i vogél.

Forma e treté - formén e njé kombinimi té vazhdueshém dhe me ndérprerje té grimcave té
veganta ose segmentet e thyera nuk jané té ndara, por té mbetet e lidhur gofté me formé té

Iéngshme, ose ajo éshté e mundur pér té paré ¢cdo segment

1

Figura 2.8: Forma e ashklave [9]

-12 -
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Funksion i ashklave té prera pércaktohet sipas koeficientit volumetrik sipas shprehjes [9];

Ka=Va/Vm (2.3)

Va - véllimi gé zéné ashklat e prera,

Vm - véllimi i materialit t& detalit i cili éshté shndéruar né njé ashkél

2.4.2 Forcat e prerjes

Forcat té cilat paragiten né zonén e prerjes jané té shkaktuara me kundérshtimin e materialit
té pérpunuar me deformime plastike, me rezistencat e deformimeve plastike té materialit ndaj
shkatérrimit né vendin e formimit té sipérfageve té reja, me rezistencat e ashklés me
deformime plotésuese né pérdredhje dhe thyerje, si dhe té forcave té férkimit né sipérfaget
ngacmuese té pjesés prerése té instrumentit prerés. Konsumi i instrumentit si dhe harxhimi i
energjisé gjaté prerjes varet nga forcat e prerjes, késhtu gé nése gjaté pérpunimin té njé
materiali forcat e prejres jané mé té vogla, atéheré i njejti &shté mé i pérpunueshém. Ndarja e
shtresave sipérfagésore té materialit me instrument prerés, éshté e mundur né qofté se
instrumenti e atakon me forcén FR té barabarté me géndrueshmériné dhe forcat e férkimit.

Rezultanta e forcave té prerjes zakonisht te prerja e pjerrté zbérthehet né tri komponente [7]

* Fc - forca kryesore e prerjes, e cila pérkon me vektorin e shpejtésisé kryesore prerjes,

 Ff- forca e hapit prerés gé vepron né drejtim té lévizjes sé hapit,

* Fp - forca e depértimit (penetrimit) gé vepron né njé drejtim perpendikular me Fc forcés dhe
Ff

gjegj. né drejtim té thellésisé sé prerjes. Raporti ndérmjet komponenteve té forcave té vecanta
té prerjes ndryshon né ményré té konsiderueshme me ndryshimin e raportit té thellésisé dhe
hapi, gjeometrisén sé instrumentit, konsumit té instrumentit dhe vetitve mekanike té

instrumentit [7].

-13-



Fakulteti i Inxhinierisé Mekanike Punim Masteri

Figura 2.9: Forcat e prerjes [5]

Elementet themelore (bazike) té procesit té prerjes i pérbéjné:

= shpejtésia e prerjes, v [m/min] ose [m/s],

= hapi, s [mm/rrot] ose [mm/hapi i dyfishté],
= thellésia e prerjes, a [mm],

= koha kryesore e prerjes, tk [min], dhe

= prodhueshméria specifike, q [cm®min].

2.5 Metodat pér hulumtimin e pérpunueshmérisé

Né kuadér té shkencés mbi prerjen e metaleve metodat e hulumtimit t€ pérpunueshmérisé
mund té klasifikohen né dy grupe:

» metodat komperative

» metodat komplekse

2.5.1 Metodat komperative

Metoda komperative ose metoda e indeksit ose metoda relative e pérpunueshmérisé, éshté
vértetimi i indeksit t€ pérpunueshmérisé I, t¢ materialit hulumtues né marrédhénie me
materialin referent (etalon)
Pér fitmin e indeksit té pérpunueshmérisé shfrytézohen kéto metoda[8,9]:

= Metoda e shpejtésisé variabile,

= Metoda e rrugés konstante té instrumentit,

= Metoda e forcave konstante té prerjes,

- Metoda e izotopove radioaktive

- Metoda e pérpunimit térthor
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= Metodat indirekte

» Metoda e analizés sé pérbérjes kimike dhe

= Metoda e analizés sé mikrostrukturés.

= Metoda e hulumtimit formés sé ashklés sé preré.

=  Metoda krahasues

2.5.2 Metodat komplekse

Metodat komplekse jané té bazuara né hulumtimet eksperimentale me plane eksperimentale
shuméfaktoréshe. Kéto metoda quhen edhe si metoda afatgjate sepse eksperimentet zgjasin
deri sa té arrihet kriteri i konsumit té instrumentit metalprerés.
Pavarésisht nése béhet fjalé pér hulumtimin e pérpunueshmérisé sipas kriterit té té konsumit
té instrumentit ose sipas ndonjé kriteri tjetér metoda e hulumtimit éshté e njéjté: planifikimi i
instrumentit, realizimi i eksperimentit dhe pérpunimi i rezultateve.
Prandaj, géllimi i metodave komplekse éshté pérfitimi i i modeleve matematikore té procésit
té pérpunimit gjegjésisht funksioneve té pérpunueshmérisé. Funksionet e pérpunueshmérisé
jané modele matematikore me té cilat pérshkruhet varésia e ndérsjellé e parametrave hyrés
dhe dalés té procesit té pérpunimit dhe pérfagésojné njé pérafrim real té formés sé funksionit
té procesit.
Ato pérdoren me géllimin e:

e té definimit dhe optimizimit té procesit té pérpunimit,

e parashikimit té intensitetit té ndikimit té faktoréve té vecanté né fazén eprojektimit dhe

simulimit té procesit té pérpunimit,

e menaxhim té sigurt dhe kontroll té procesit té pérpunimit

Me pérdorimin e kétyre metodave arrihet saktési dhe siguri mé e madhe e rezultatit mbi

pérpunueshméring, e treguar si bashkési e funksioneve té ndryshme.

2.5.3 Indeksi i pérpunueshmérisé

Indeksi i pérpunueshmérisé paraget raportin né mes karakteristikave té materialit hulumtues
dhe karakteristikave e etalon materialit. Me kété metodé niveli dhe stabiliteti i kualitetit té
materialit té dhéné gjaté ose pas prodhimit té tij,

Indeksi i pérpunueshmérisé definohet me shprehjen [1]:

KM=V60/V60R (2.4)
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Ku:

V60 — shpejtésia e prerjes pér materialin e ekzaminuar gé siguron jetégjatésiné e instrumentit
prej 60 min,

V60R — shpejtésia e prerjes pér materialin referent.

Nése KM>1, pérpunueshméria e materialit té ekzaminuar éshté mé e miré se kjo e materialit
referues, dhe e kundérta. Ku mund edhe té vértetohet regjimi optimal i pérpunimit né

operacionet e dhéna té procesit teknologjik.

2.6 Sasia e materialit té hequr pér njési té kohés

Sasia e materialit té hequr pér njési té kohés mund té definohet si shpejtési e largimit té
materialit ( MRR. ang. MATERIAL REMOVAL RATE)

Né qofté se thellésia e prerjes shkon duke u ndryshuar atéher edhe shpejtésia e largimit té
materialit ndryshon né ményré kontinuale gjaté pérpunimit, né disa raste kjo mund té jeté e
réndésishme pér shembull né qofté se forcat e prerjes, materiali gé pérpunohet dhe
instrumentit. Ndryshimi i sasisé sé materialit fillon té largohet pérgjaté boshtit konik kjo

nénkutpon gé forcat e prerjés dhe shmangia do té ndryshojné pérgjate procesit té pérpunimit.

Instrumenti prerés kontakton zonén ose sipérfagen e prerjes térthore té punés materiali

largohet siq éshté paraqitur né figurén 2.12. [18]

Figura 2.10: Shpejtésia e largimit té materialit tek tornimi

MRR éshté njé numér gé mundéson largimin e sasié sé materialit nga sipérfagja pérpunuese
né ményré efikase té prerjes dhe shumé profitabile, né kuptimin e ploté shpejtésia e largimit té
materialit MRR, éshté sasia e materialit gé largohet né minuté, sa mé shumé gé duhet té largojmé

material edhe vlerat pér MRR do té jené mé té médha.

Kuptimi i shpejtésisé sé largimit té materialit (MRR) é&shté shumé i réndésishém né
pérzgjedhjen e instrumentit prerés dhe pér té siguruar kualitetin e déshiruar [21]
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Ekuacioni pér shpejtésiné e prerjes éshté:
kv
N - Dl

Ku jané:

N

(2.5)

N — shpejtésia e makinés,

K — konstante,

V — shpejtésia e prerjes dhe

D; — éshté diametri mé i madh i pjesés ( madhésia fillestare) [18]

Koha e prerjes shprehet me ané té:

C(L+A
T=

(2.6)

Ku jané:

CT — koha e prerjes e shprehur né minuta

L — gjatésia e shprehur né mm

f — hapi i shprehur pér mm/ rrot

Andaj shpejtésia e materialit té hequr shprehet me ané té formulés:[18]
MRR = Materili i larguar/ koha e prerjes (CT)

Pra,

m- L(D? — D2)
MRR = 4%L (2.7)
fn

Nése D; dhe D, éshté diametri detalit para dhe pas pérpunimit,

L éshté gjatésia e detalit dhe

A éshté thellésia e preré né mm, jané duke zévendésuar ek. (2.5) dhe (2.7 )do té gjenden:[21]

(D~ D) (Dy+Dy)

MRR =1 -V-f- 2.
000-V-f > ) (2.8)
Nése zévendésojmé:
(D1 — Dy) (D1 + Dy)
~ 7~ 2.
2 @ 2D, (29)
Nga ekuacionet (2.7) dhe (2.8) kemi MRR mm?/ min éshté:[21]
MRR =100V -a-f (2.10)

Né figurén 2.12 éshté paraqitur shpejtésia e largimit té materialit MRR, pér pérpunime té

caktuara.
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TIPIK MRR
104 103 102 101 1 10 102[cm3/sec]
| | | | | | |
“— «—> >
EBM EDM "“‘ Perpunimi mekanik \
25A, 6um RMS y
¢ N » Perpunimi me frezim
Retifikimi Hapi i perpunimit me
retifikim nee, Al > 35h|J
+—>
LASER
“ L
Zona e frezimit \
Verejtie : 1cm3/sec = 3,67 in3/min 1m X 1m siperfage

Figura 2.11: Shpejtésisa e largimit té materialit MRR pér operacione té ndryshme té
pérpunimit [5]

2.7 Ndarja dhe klasifikimi i instrumenteve metalprerése pér tornim

Pér operacionin e tornimit shfrytézohen lloje té ndryshme té instrumenteve té cilat dallojné
varésisht nga lloji i prerjes dhe pérpunimit. Pérpunueshméria e materialit mund té ndikoj né
até se cilin lloj té veglés duhet ta pérdorim, mirépo zakonisht gjeometria e instrumentit na
tregon se cilin lloj duhet pérdorur gjaté realizimit té pérpunimit. Ndérsa instrumentet mé té
pérdoréshme jané thikat me rreze te rrumbullakimit té caktuar.[2]

Instrumentet e sotme né proceset e pérpunimit né té njéjtén kohé duhet kénaqur kérkesat pér
rritjen e produktivitetit dhe té ekonomisé nga ana tjetér duhet té jeté né gjendje té procesit me
materiale té reja qé vazhdimisht ndodhin pér shkak té pérparimeve né shkencé dhe teknologji.
Karakteristikat e instrumenteve prerése jané:

- forca té larta mekanike,

- rezistence té larté termale té deformimit plastik né temperatura té larta,

- stabilitetin kimik,

- rezistenca pér aderimin dhe difuzion,

- pércueshméri té ulét termike,

- rezistenceé té larté té temperaturés,

- punueshmeri, gmim té ulét,
Instrumentet prerése vijné né kontakt té drejtpérdrejté me materialin e sé cilés formé dhe té

ndikojné né formén e tij, saktésiné dhe cilésiné e prodhimit.[4]
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Pjesa prerése e instrumentit pérbéhet nga njé ose mé tepér elemente prerése specifike
konstruktive té cilat hegin — presin njékohésisht materialin ose njérin pas tjetrit. Né cdo
element té instrumentit prerés dallojmé sipérfagen e pérparme népér té cilén bartet dhe
largohet ashkla dhe njé ose mé shumé sipérfage té prapme (fig. 2.14).

Sipérfaqet e prapme té instrumentit prerés - té cilat jané shfaqur si sipérfage prerése.
Sipérfaget e pérparme té ashklés - jané ato sipérfage népér té cilat kalon ashkla.

Tehet prerése - tehet prerése kryesore, jané ato tehe prerése, té pykés prerés, té paramenduara
né rrafshin punues, nése éshté i njohur drejtim i hapit punues. Tehet prerése ndihmése, jané
ato tehe prerése né rrafshin punues té cilat nuk e kané té njohur drejtimin e hapit punues.
Kéndet - kéndet prerése: jané kéndet, té teheve prerése kryesore dhe atyre ndihmése té cilat
takohen me sipérfaget e ashklés bashkérisht. Kéndet pér rrumbullakim: jané ato kénde prerése

té cilat shérbejné pér realizimin e rrezeve.

2.8 Gjeometria e instrumenteve prerése

Mijetet e nevojshme pér pérpunim me hegje ashkle, kané né shumicén e rasteve formé té
pérbashkét gjeometrike, gé do té thoté se elementet e tyre themelore (sipérfaget, tehet)
shfagen né té gjitha llojet e pérpunimit. Kénde e prerjes jané thelbésore pér pércaktimin e
pozités sé instrumentit prerés, sipérfaget e pérparme dhe té pasme té instrumentit jané pjesé e
prerjes. Kénde jané té lidhura gjithmoné me njé piké té vecanté né hap me kohén. Kéndet
pércaktohen me njé specifiké té sistemit koordinativ né ményra té ndryshme.

Sistemi koordinativ: pérdoret pér té pércaktuar kéndet e mjeteve themelore pér projektimin,
ndértimin, mprehje dhe mjetet e kontrollit. [4]

Ku kéndi i pykés prerése mund té pércaktohet, prej njé kéndi té drejt me sistemin koordinativ
themelor.

Cdo instrument prerés duhet té plotésojé kushtet e caktuara né shikim té karakteristikave té
materialit, formés sé madhésisé, géndrueshmérisé etj., por njékohésisht éshté shumé me
réndési gé té keté edhe gjeometri té pérshtatshme té pjesés prerése. Instrumenti si edhe té
gjitha elementet tjera makinerike prodhohen né bazé té dokumentacionit teknik té pérgatitur
pérpara té definuar me té gjitha detalet e nevojshme. Me géllim té pérpunimit adekuat si dhe
kontrollés sé instrumentit prerés né vizatimet e punétorisé gjithashtu definohet edhe

gjeometria e ploté e pjesés prerése e vértetuar né bazé té kushteve konkrete té pérpunimit né
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operacionin e dhéné. Parametrat gjeometrik késhtu té definuar edhe parametra statiké. Shumé
parametra té definuar né kété ményré ndérrohen né procesin e pérpunimit né radhé té paré

pérmes Kinematikés sé prerjes prandaj edhe quhen parametra kinematik.

Definimi i parametrave gjeometrik té pjesés prerése té instrumentit realizohet né marrédhénie
me rrafshin né té cilin shtrihet instrumenti prerés dhe i cili quhet rrafshi themelor (fig. 2.2).
Rrafshi i cili tangon rrafshin prerés dhe né té cilin shtrihet tehu prerés e quajmé rrafsh prerés
né marrédhénie me té cilin gjithashtu definohen parametrat e caktuar gjeometrik. Né
marrédhénie me projeksionin ortogonal té instrumentit né rrafshin themelor si dhe prerjeve té

caktuara né té njéjtin, definohen parametrat vijues (fig. 2.13 ):

Figura 2.12: Pozita e rrafsheve kinematike[4]

E cila pércaktohet prej 3 rrafsheve: rrafshi mbéshtetés i instrumentit prerés, rrafshi i prerjes
dhe rrafshi i instrumentit prerés. Rrafshi punues do té paragitet si rrafsh ndihmés

Rrafshi mbéshtetés i instrumentit prerés -  éshté marré si njé rrafsh i pikés sé prerjes,
perpendikular me drejtimin e prerjes dhe paralel me rrafshin e treguar,

Rrafshi prerés - éshté njé rrafsh i cili pérmban prerjen kryesore, perpendikular me rrafshin
themelor té instrumentit prerés,

Rrafshi i instrumentit prerés - é&shté njé rrafsh, perpendikular me rrafshin prerés dhe
perpendikular me rrafshin themelor té instrumentit prerés dhe

Rrafshi punues - éshté njé rrafsh i paramenduar, i cili pérmban drejtimin e prerjes dhe
drejtimin e hapit punues. Ku realizohet lévizje e efektshme, né té cilén éshté pérfshiré edhe
forma e ashklés.

Kinematika e gjeometrisé sé instrumentit mund té pércaktohet me ané té sistemin koordinativ

gé pérdoret pér té pércaktuar qoshet e mjetit né procesin e prerjes

-20 -



Fakulteti i Inxhinierisé Mekanike Punim Masteri

Figura 2.13: Sistemi koordinativ themelor pér pércaktimin e kéndit té instrumentit prerés[4]

Kéndet kryesore té prerjes jané:
a- kéndi i prapmeé,
B- kéndi i pykés,
y - kéndi i pérparmé,
€ - kéndi i instrumentit prerés,
u - kéndi sulmues,
A - kéndi i pjerrtésisé dhe
r — rrezja e rrumbullakimit
Kéndi i prapém « - Kéndi i prapém éshté kéndi né mes té sipérfages sé liré dhe rrafshit prerés
Kéndi i pykés B - éshté kéndi né mes sipérfages sé liré dhe sipérfages sé tehut prerés té
ashklés.
Kéndi i pérparmé y - éshté kéndi né mes sipérfages sé tehut prerés dherrafshit themelor té
instrumentit
Kéndi sulmues » - e pércakton vendndodhjen (pozicionin) e prerjes kryesore té copés punuese
[4]
Pér kéto tri (3) kénde vlen gjithnjé raporti:
a+p+y=90° (2.11)
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Figura 2.14: Pozita e rrafsheve né marrédhénien e té cilave definohet gjeometria dhe
parametrat themelor gjeometrik té instrumentit [4]

Kéndi i pjerrtésisé sé tehut prerés trajtohet negativ (A<0) (fig.2.16). Né rastin kur kulmi i
instrumentit éshté pjesa mé e afért e tehut prerés ndaj rrafshit themelor, atéheré merret se A>0
derisa A=0 nése tehu prerés éshté paralel me rrafshin themelor. Kéndet y dhe A paraprakisht

definojné pozitén e tehut prerés né hapsiré e né masé té madhe edhe drejtimin

Figura 2.15: Pozita e tehut prerés né marrédhénien me rrafshin themelor.[3]
Té gjitha instrumentet prerése, pavarésisht nga lloji i pérpunimit pér té cilin shfrytézohen,
kané pjesén e cila shérben pér vendosjen dhe shtréngimin né pajisjet pérkatése t€ makinés
prerése. Pjesa e instrumentit e cila shérben pér shtréngimin e tij né makinén metalprerése ka
formé dhe madhési varésisht nga lloji dhe tipi i instrumentit dhe pérpunohet ose nga materiali
I njéjté — sé bashku me tehun prerés, ose nga materiali i ndryshém (zakonisht konstruktiv)
varésisht nga lloji i instrumentit, lloji i materialit té pjesés prerése, madhésisé dhe formés sé
instrumentit, teknologjisé sé pérpunimit etj. Né figurén 2.17 shihet gjeometria e pllakés

prerése me kéndet e caktuara.
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Figura 2.16: Gjeometria e pllakés prerése me trupin e instrumentit[3]

Sot pér té pérshpejtuar procesin e prerjes shfrytézojmé lloje té ndryshme té materialeve pér
instrumente. Celiku, wolframi, metalogeramika, geramiké, CBN, diamant artificial dhe
materiale té tjera. Tehu i instrumetit prerés éshté gjithmoné né kontakt me materialin gé do té
pérpunohet. Instrumenti prerés éshté gjithmone ne kontakt me materialin me forcat e prerjes,
me konsumin dhe temperaturat e prerjes. Pér kété arsye éshté e rekomanduar té zgjedhen
kéndet adekuate té instrumenteve prerése, pér té ju shmangur disa forcave dhe pér té rritur
stabilitetin né pérpunim.\

Gjeometria e instrumenteve prerése pérfshin njé numér kéndésh té matura.

Figura 2. 17: Pllaka prerése[5]

Kjo pllaké mund té vendoset né mbajtés té ndryshém me standarde té caktuara. Pér té
vendosur kété mbajtés duhet té kemi parasysh kéndet e prerjes dhe Iévizjet e instrumentit

prerés. Ku kéndet jané mé réndési jetike pér procesin e prerjes.
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Figura 2.18: Instrumenti prerés me pllakén prerése [3]

Ekzistojné shumé lloje té pllakave prerése, ku dallojné né mes vete nga forma, dimensionet
dhe gjeometria. Kéta parametra sé bashku me tolerancat e pllakave pérbéjné standardin e tyre.

2.9 Materialet e instrumenteve pér tornim

Instrumenti luan rol kryesor né sigurimin e saktésisé dhe kualitetit si dhe né rritjen e
prodhueshmérisé sé pérpunimit. Pér realizimin e proceseve teknologjike té ndérlikuara gjaté
pérpunimit mekanik té pjeséve té ndérlikuara makinerike me prerje né industriné moderne té
prodhimit t¢ makinave, shfrytézohen numér i madh i instrumenteve prerése té llojeve té
ndryshme.

Produktiviteti i njé instrumenti metalprerés né njé shkallé t¢ madhe varet nga vetia e materialit
té tij gé ta ruaj aftésiné prerése. Zhvillimi i teknikés bashkékohore me rritje karakteristike té
shpejtésisé sé prerjes, ngarkesave etj., kérkon materiale té reja konstruktive me veti fiziko-
mekanike dhe eksploatuese té reja. Por, sado té jeté materiali konstruktiv i forté dhe i
géndrueshém nevojitet cdoheré gé materiali tjetér té jeté edne mé i forté i instrumenteve
prerése. Andaj né kuadér té materialeve qé pérdoren pér prodhimin e instrumenteve

metalprerése shtrohen disa kérkesa: [1]
- fortésia duhet té jeté mé e madhe se fortésia e pjesés gé punohet,
- t’i durojné goditjet dhe té jené viskoz,
- té kené géndrueshméri té madhe né krahasim me konsumin,

- té ruajné fortésiné né temperatura té larta.

Né bazé té vetive mekanike dhe pérbérjes kimike materialet qé pérdoren pér prodhimin e

instrumenteve metalprerése ndahen né :

- celige té lidhura dhe té palidhura instrumentale,
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- celige shpejtéprerése,

- lidhjet e forta,

- metalet e forta té sinteruara,

- materialet mineralo-geramike (Al,O, dhe nitridi kubik i borit)

- materiali abraziv gjaté retifikimit.

Né figurén 2.20 éshté paraqitu diagrami i llojeve té instrumenteve metalprerése, dhe éshté

paraqitur se cili instrument 8shté mé i pranueshém té pérdorim ne pér kushtet mé optimale.[2]

Fortésia

Veshja HES
HSS

Oéndrueshmeéria -

Figura 2. 19: Materialet pér instrumente metalprerése [2]

Ndérsa né figurén 2.21 jané té paragitura disa pllaka prerése nga materiale té ndryshme.

Figura 2. 20: Pllaka prerése nga materiale té ndryshme[2]
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2.9.1 Nitridi kubik i borit (CBN)

Pér pérpunimin e instrumenteve metalprerése, materiali bazé, Nitridi kubik i borit (CBN)
(fig.2.22), &shté i kombinuar me geramiké, nganjéheré edhe me légura metalike. Rezultimi i
bashkimit (kombinimit) ka veti té jashtzakonshme si¢ jané: fortésia e larté si dhe rezistencé
ndaj konsumit kimik deri né temperaturat ekstreme.

Figura 2. 21: Pllaka prerése nga Nitridi kubik i borit[2]
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3 PERPUNIMI TERMIK | GELIQEVE

Pérpunimi termik éshté proces i pérpunimit té metaleve gé pérdorén pér té ndryshuar vetité
fizike dhe nganjéheré edhe kimike té njé materiali. Aplikimi mé i zakonshém éshté
metalurgjik. Pérpunimi termik pérfshin pérdornimin e nxehjes dhe té ftohjes, né temperatura
ekstreme, pér té arritur njé rezultat té déshiruar, si¢c éshté forcimi ose zbutja e materialit.
Celiget mund té trajtohen me nxehtési pér té prodhuar njé larmi t& madhe té mikrostrukturave
dhe té vetive NEé pérgjithési, trajtimi i nxehtésisé pérdor transformimin e fazés gjaté ngrohjes

dhe ftohjes pér té ndryshuar njé mikrostrukturé né njé gjendje té ngurté.[11]

Pér tu pérmisuar vetité mekanike té celikut, nevojitet té béhet pérpunimi termik i tij. Fortésia
dhe géndrueshméria e gelikut varen nga ményra dhe metoda e ngrohjes dhe ftohjes sé celikut.
Né qofté se ngrohja béhet né temperaturé té larté ftohja béhet mé ngadalé, struktura e metalit
kthehet né gjendje normale, prandaj celiku humb efektin e kalitjes. Me ftohje té shpejta
fitohen celige e forta.[14]

3.1 Bazat e pérpunimit termik

Né sistemin e lidhjeve hekur - karbon, karboni mund té paragitet né formé elementare,
pérkatésisht i ndaré si grafit heksagonal opo si karbon i temperuar ose si karbit romboidal i
hekurit Fe3C, i cili njihet me emrin ¢imentit. Sistemin e lidhjeve hekur - grafit elementar e
guajmé sistem stabil, ndérsa sistemin hekur - ¢cimentit e quajmé sistem metastabil. Né figurén
3.1. jané té paraqitura strukturat ferrite dhe austenite. Faktori kohé dhe temperatura jané faktoré

kycé né procesin e pérpunimit

Karboni né hekur mund té gjendet né tri forma:

- né gjendje té tretshme, me ¢’rast éshté i depozituar né celulén elementare t€ hekurit alfa,
gama dhe delta,

- i ndaré né formé grafiti,

- 1 lidhur né komponim té karbitit té hekurit Fe;C.

Varésisht nga vendosja e atomeve né rrjeté, dallohen dy tipa rrjetash kubike té hekurit té

pastér:

- mé pérgéndrim né fage sipas té cilés paragitet hekuri gama, dhe njihet me emrin

austenit.
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- me pérgéndrim né gendér paraqitet hekuri alfa, beta dhe delta dhe njihen me emrin

ferrit,

ferrite austenite

Figura 3.1: Stuktura ferrite dhe ajo austenite [11]

Diagrami Fe — Fe3C shérben si bazé pér metodat e pérpunimit termik dhe lidhjeve té celikut,

ku merren parasysh edhe elementet e tjera lidhése

Operacionet kryesore té ciklit termik te té gjitha metodat e pérpunimit termik jané (fig. 3.2):
1. Nxehja deri né temperaturén e pérpunimit termik

2. Mbajtja (géndrimi) né temperaturén e pérpunimit termik dhe

3. Ftohja.

Temperafura

K.::lha=
Figura 3.2: Operacionet kryesore té ciklit termik[15]

Né pérputhje me kéto operacione, proceset e pérpunimeve termike lidhen me njé seri

treguesish teknologjiké gé pércaktojné praktikat e sidomos mjetet e realizimit té tyre.

Temperatura e nxehjes pérfagéson parametrin gé ndan kategorité e pérpunimeve termike.
Ajo zgjidhet né pérputhje me shndérrimet kryesore strukturore, mbi bazé té diagrameve té
gjendjeve.

Koha e nxehjes éshté parametér, gé mé shumé varet nga pajisjet nxehése dhe nga zgjidhja

termoteknike e ményrés sé nxehjes. Mjafton té arrihet temperatura e nevojshme dhe nxehja té
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béhet né ményré té vazhdueshme e pa diferenca té thella té temperaturave, té cilat né saj té
ndryshimeve véllimore dhe strukturore, krijojné sforcime té brendshme té rendeve gé sjellin
deformimin e detaleve e deri né shkatérrimin e tyre.

Shpejtésia e nxehjes pérfagéson né vetvehte njé parametér me domethénie dinamike.
Népérmjet shpejtésisé sé nxehjes, kuptimet mbi shndérrimet sasiore e cilésore té fazave té
sistemeve marrin njé vlerésim tjetér dhe béhen objekt me réndési strukturore qé shprehet né
dy forma: né kuptimin e shpejtésisé mesatare té€ nxehjes dhe né kuptimin e shpejtésisé reale té
nxehjes.

Koha e homogjenizimit ka té béjé me anén sasiore e cilésore té shndérrimeve gé pritet té
béhen dhe qé duhet té béhen né sistemet metalografike gjaté pérpunimeve termike. Né njé
kuptim té pérgjithshém, koha e homogjenizimit, vecanérisht e homogjenizimit termik, mund
té pércaktohet né rrugé analitike sipas ligjeve té transmetimit té nxehtésisé dhe té atyre
energjetiko-difuzuese. Mirépo, praktikisht, né homogjenizimin termostrukturor ndikojné dhe
njé séré faktorésh té tjeré qé nuk mund té pérfshihen né trajtat analitike té llogaritjes, sikurse:
madhésia dhe forma e detalit, ményra e vendosjes sé detaleve né pajisjen nxehése (né furré),
temperatura e kérkuar, karakteri i dhénies sé nxehtésisé, gjendja strukturore, shkalla e
deformimit paraprak e shumé té tjera.[15]

Koha e ftohjes éshté parametri gé pércakton rezultatin e té gjithé procesit. Me ndryshimin e
saj ndryshojné térésisht gjendjet strukturore dhe karakteristikat e sistemit metalografik.

Shpejtésia e ftohjes éshté parametér dinamik gé né kuptim fazor lidhet me kohén e ftohjes.
Nérsa diagramet TTT té tipit kontinual paragesin bazén pér vlerésimin e kalitshmérisé dhe pér
pércaktimin e shpejtésisé kritike té ftohjes.

Diagramet TTT izotermike dallojné nga ato kontinuale dhe pér nga pamja e jashtme. Lakoret
e shéndérrimit né diagramet kontinuale jané té zhvendosura kah koha mé e gjaté dhe

temperatura mé té uléta.

3.2 Metodat kryesore té pérpunimit termik

Proceset kryesore té pérpunimit termik jané; pjekja, normalizimi dhe forcimi i celikut, shuarja
e tensioneve, kalitja, homogjenizimi, ndryshimet dimensionale dhe kompozuese gjaté trajtimit
té ngrohjes, tensionet e mbetura dhe dekarburizimi.[11]

Né varési nga parametrat kryesor dallojmé tri metoda kryesore té pérpunimit termik

+ pjekjen,
+ kalitjen dhe
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* riardhjen (¢lodhjen, I&shimin).

£ 3 o L o -
TI°C] PJEKJA T[°C] | KALITJA T[*C]| RIARDHJA

Koha

a+Pe EE E FeaC"+Pe

0.83 214 Cl%] Koha

Figura 3.3: Metodat kryesore té pérpunimit termik [16]

3.2.1 Procesi i pjekjes
Ka pér géllim qgé té realizojé njé ekuilibér fiziko — termik dhe strukturor té celikut. Gjaté kétijé
procesi metalet nxehen mbi pikén Al, géndrojné né kété temperaturé pér njé kohé té caktuar,

pastaj ftohen ngadalé né furré. Ku fitohet njé strukturé e géndrueshme.

Gjendja joekuilibruese e strukturés sé metaleve dhe lidhjeve té tyre e shkaktuar nga rritja e
sforcimeve té brendshme, mund té bihet né gjendje ekuilibruese me ané té nxehjes mbi ose
nén temperaturén e shndérrimeve fazore (transformimeve fazore), prandaj dallojmé dy lloje
kryesore té pjekjes:[11]

+ - pjekja me shndérrime fazore dhe

* - pjekja pa shndérrime fazore.

Né pjekjen me shndérrime fazore béjné pjesé: pjekja e buté, pjekja izotermike pjekja pér

zbérthimin e ¢imentitit sekondar, pjekja e larté, pjekja difuzive dhe normalizimi.
Né pjekjen pa shndérrime fazore béjné pjesé:

- pjekja rikristalizuese,

- pjekja pér ménjanimin e sforcimeve té brendshme dhe

- pjekja ndérmjetése.
Pjekja si metodé e pérpunimit termik ka pér géllim:

- pérmirésimin e pérpunueshmérisé me prerje;

- pérmirésimin e plasticitetit pas pérpunimimit me deformim né té ftohté;

- barazimin e pérbérjes kimike;

- ménjanimin e sforcimeve té brendshme;

- arritjen e strukturés sé déshiruar.
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3.2.2.Kalitja

Eshté metodé e pérpunimit termik e cila pérbéhet prej nxehjes sé celikut né temperaturé 30
deri 50°C mbi temperaturén Ac3 (ose mbi Acl te celiget eutektoidale dhe paseutektoidale),
mbajtjes né até temperaturé dhe ftohjes sé shpejté né ujé, né vaj, né ajér ose né ndonjé mjedis
tjetér ftohés. Ftohja nga zona e austenitit duhet té jeté aq e shpejté sa té pamundésojé
shndérrimin né fushén e perlitit ose té beinitit. Kjo do té thoté se pér arritjen e strukturés

martensite shpejtésia e ftohjes duhet té jeté mé e madhe se shpejtésia kritike e ftohjes

Figura 3.4: Procesi i kalitjes

Né varési nga lloji i ¢elikut, pérmasat e detalit dhe mjedisi ftohés dallojmé:
- kalitjen e térésishme, ku fortésia e shtresave sipérfagésore dhe e brendisé (zemrés)
éshté e
- pérafért.
- kalitjen e cekét, nése kalitet vetém shtresa sipérfagésore, ndérsa brendia mbetet e
pakalitur,
- kalitjen deri né thellési té caktuar, nése kalitja éshté béré vetém deri né njé thellési

3.2.3 Riardhja

Riardhja (¢clodhja, 1éshimi) duhet béré menjéheré pas kalitjes ose pér kohé sa mé té shkurtér
pas kalitjes. Riardhja éshté e domosdoshme dhe drejtépérdrejt i takon kalitjes. Pér kété arsye
né disa literatura (p.sh. gjermane) kalitja dhe riardhja trajtohen si njé operacion i pérpunimit

termik.
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3.3 Mjediset pér nxehje dhe ftohje

Pér realizimin e proceseve té pérpunimit éshté e nevojshme qé té vihet né pérdorim njé
teknik e gjeré termike. Sistemet nxehése dallojné ndérmjet tyre nga ményra e gjenerimit té
nxehtésisé né sisteme té drejta dhe té térthorta. Né sistemet e drejtépérdrejta nxehtésia
gjenerohet brenda pérbrenda objektit t& punés. Kurse pér sistemet e térthorta shfrytézohet
energjia e djegies e buruesve té jashtém termiké. Zgjedhja e mjedisit pér ftohje (kalitje,
pjekje, riardhje) éshté faktor mjafté i réndésishém gjaté pérpunimit termik té detaleve. Pér
pérfitimin e thellésisé sé shtresés sé kalitur, vendimtar éshté zgjedhje e drejté e mjedisit
ftohés. Pér arritjen e strukturés martensite, éshté e nevojshme té pérdoret shpejtési
pérkatése e ftohjes duke filluar nga fusha e austenitit, pérkatésisht fusha e austenitit dhe

cimentitit.

Shpejtésia e ftohjes e cila duhet té pérdoret te kalitja varet prej:
- madhésisé, formés dhe gjendjes sipérfagésore té detalit

- pércjellshmérisé sé nxehtésisé dhe

- aftésisé ftohése té mjetit ftohés.
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Rritja e vazhdueshme e karakteristikave teknike té makinave, impianteve dhe aparaturave
moderne, kérkon gjithnjé e mé tepér pérmirésimin e cilésisé sé produkteve té prodhuara. Kéto
kérkesa nuk plotésohen vetém me pérmirésimin e karakteristikave t€ materialeve, té rritjes sé
precizonit pérmasor té detaleve e nyjeve té pérfituara me derdhje, pérpunim plastik apo me

punim mekanik, por éshté i domosdoshém edhe pérmirésimi i cilésisé sé sipérfageve punuese

4 KUALITETI | SIPERFAQES SE PERPUNUAR

té detaleve.[10]

Faktorét gé ndikojné né kualitetin e sipérfages jané:

Gjeometria e veglés (kéndi kryesor i prerjes sé buzés dhe rrezja e qosheve té mjetit),

kushtet e prerjes (prerja e shpejtesise dhe ushgimi), dhe

vetité e materialeve té punés (fortésia)[10]

Shtrirja

Hapésira e valézimit
d

~

'
™
Lartésia e valézimit

Lartésia e ashérsisé

Gjerésia e ashpérsisé

Figura 4.1: Elementet e sipérfages sé pérpunuar [10]

4.1 Njohuri mbi gjeometriné e sipérfages sé pérpunuar

Proceset e pérpunimit gjenerojné njé shuméllojshméri té gjeré té sipérfageve. Cilésia

sipérfagésore pérbéhet nga devijimet e pérséritura ose té rastésishme, nga sipérfaget e Iémuara

etj. [28]
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Kéto devijime jané:
- vrazhdési né sipérfage té vogla (mikro) valézim,
- vrazhdési né sipérfage mé té médha (makro) dhe

- devijime mbizotruese té strukturés sé sipérfages.

a)

Figura 4.2: Modele té ashpérsisé. a dhe b modele me drejtim té ashpérsisé

c¢) model pa orientim té caktuar

Ashpérsia (gabimet mikrogjeometrike) ka dy pérbérés kryesoré:

= Ashpérsia ose ndryshe “tekstura parésore”;

= Valézimi ose ndryshe “tekstura dytésore”
Ashpérsia apo tekstura parésore éshté rezultat i parregullsive mikrogjeometrike né njé brez
shumé té vogél dhe hap gjithashtu té vogél Pr gé né punimin mekanik shkaktohet kryesisht
nga hapi (ushqimi) dhe karakteristikat e materialit g€ punohet (deformimet elastiko-.plastike
té prerjes).
Valézimi apo tekstura sekondare éshté parregullsi mikrogjeometrike me hap e gjerési brezi
mé té madhe, ai krijohet kryesisht nga vibracionet e sistemit teknologjik. Vibracionet e
sistemit teknologjik jané rezultat i njé séré faktorésh: Iékundjet e copés gé punohet,
pércaktimi jo i sakté i parametrave té prerjes (shpejtésia e prerjes, thellésia e prerjes, hapi) por
edhe i parametrave té tjeré si p.sh. rrezja e majés sé thikés, kéndi y i pozicionimit té thikés etj.
Kualiteti i sipérfages sé pérpunuar pércaktohet népérmjet :ashpérsisé, valézimit dhe defektit té
shtresés sipérfagésore ( formave té ndryshme)

Dallimet né mes ashpérsisé valézimit dhe formés
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Gjurma e profilit - éshté profili i cili e mbéshtjellé sipérfagen reale té fituar me ané té
instrumentit (profilometrit) me majé shkruese fig. 6.2 Gjurma e profilit pérbéhet nga
devijimet e formés, valzimeve dhe vrazhdésisé (ashpérsisé) (DIN EN ISO 3274, DIN 4760)
fig.4.2

Nyja *\
. B
Njésia (><)
ngasése Maja e gjilpérés
RréshqitésiJ ' \
—Sipérfagja matése
—ny
Njésia ngasése <
5 I Maja e
Sipérfaqja referente | gjilpérés

Sipérfagja matése —

Figura 4.2: Matja e gjurmés sé profilit

Né punimin me hegje ashkle (si né té gjitha proceset e tjera té punimit), ashtu sikurse nuk
mund té realizohen pérmasat nominale, po ashtu nuk mund té fitohen sipérfage ideale té
treguara me vizatimet e ndryshme konstruktive apo té prodhimit. Kéto punime realizojné

sipérfage reale té cilat kané diferenca (t¢é médha ose té vogla) kundrejt sipérfageve teorike té
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cilat shfagen si me ndryshime pérmasore ashtu edhe me ndryshime té gjeometrisé
sipérfagésore (me shkallé té& ndryshme ashpérsie).

Sipérfage ideale quhet sipérfagja gjeometrike teorike e paragitur né vizatim;

Sipérfagje reale quhet sipérfagja gé merret praktikisht mbas punimit;

Sipérfage e matur quhet sipérfagja qé merret me instrumente matése e cila pranohet si
sipérfage reale kur instrumentet matése jané té pajisura me prekés (ndjekés) me majé sferike
merreze r=1 um.

Sipérfage teknike quhet sipérfagja qé rezulton nga matja me instrumente matése té

makrogjeometrisé gé kané prekés (ndjekés) me majé sferike me rreze r=2.5 um (fig.4.3.)

Vija e mesme

Profili .
i Profili Profili
teknik real

e
Z‘}//’f// ?

Figura 4.3: Profili ideal, profili real dhe profili teknik

Plani i relievit quhet plani qé ndérpret sipérfagen me géllim matjen e karakteristikave
gjeometrike (té formés e té ashpérsisé). Ky plan merret normal me sipérfagen ideale té detalit
Profili ideal quhet vija e ndérprerjes sé planit té relievit me sipérfagen ideale

Profili real quhet vija e ndérprerjes sé planit té relievit me sipérfagen reale

Profili teknik quhet vija e ndérprerjes sé planit té relievit me sipérfagen teknike

Tre faktorét kryesor gé ndikojné né ashpérsiné e sipérfages jané:

- Cikli i lodhjes éshté shumé mé i shkurtér nése ashpérsia e sipérfges éshté shumé e
larté,
- Sipérfagja shumé e Iémuar,

- Ashpérsia né sipérfage shumé e larté krijon konsumin e larté.

Derisa mé herét jané béré mé sé shpeshti matjet e profilit té sipérfages 2D, né ditét e sotme
gjithnjé e mé tepér i jepet réndési topografisé sé saj, gjaté sé cilés shfrytézohen njé numér i

madh i parametrave 3D pér pérshkrimin e topografisé.
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4.2 Kontrolli i ashpérsisé

Proceset e ndryshme té prodhimit té aplikuara né industri prodhojné brenda tolerancave té

pércaktuara dhe kérkesave té kualitetit.

Forma né pérbérésit brenda tolerancave té pércaktuara dimensionale dhe sipérfage
Kérkesat e kualitetit.

Problemi i arritjes sé kualitetit sé sipérfages sé nevojshme, né pérgjithési, pérfshin né vijim:

+ korrelacion midis cilésisé sé sipérfages dhe funksionit té déshirueshém té sipérfages;
* pérzgjedhja e procesit ose proceseve té prodhimit, si dhe zbatimi;
» e parametrave optimale té procesit;

* matja e karakteristikave té pérshtatshme sipérfagésore pérfagésuese.

Vrazhdésia e sipérfages ndaj shpejtésisé sé prerjes dhe ushqgimit [24]

Linja mestare e profilit pércaktohet ndaras pér profilin primar, profilin e ashpérsisé dhe
profilin e valézimit. Pér profilin primar pércaktohet memetodén e katroréve mé té vegjél, gé
dmth., se ajo e e ndan profilin ashtu gé brenda gjatésisé | shuma e katroréve té té gjitha
devijimeve té profilit Z nga ajo vijé té jeté minimale, ndérsa pér ashpérsiné dhe valézimin
pérdoren filtrat e profilit Ac dhe /f".

Gjatésia referente (gjatésia e mostrés) Ip, Ir, 1€ éshté gjatésia pérgjat drejtimit x e cila
shfrytézohet pér konstatimin e parregullsive té té cilat i karakterizojné profilet gé maten.
Gjatésia e mostrés té profili t€ ashpérsisé dhe valézimit i» dhe 1¢ numerikisht éshté e
barabarté me gjatésiné valore karakteristike ic dhe 1f. Gjatésia e mostrés sé profilit primar Ip

éshté e barabarté me gjatésin vlerésuese fig. 4.5

vV, \/

Gjatésia vlerésuese

\J 2 '
jaté
marrjes sé

mostrés
- | |

‘- a -
z -~ v
lae

Y

Gjatésia e téré

A
\

Figura 4.4: Gjatésité karakteristike té vlersimit té profilit té sipérfages [41]
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Sipérfagja e gjeneruar gjaté pérpunimit si dhe metodave tjera té prodhimtarisé né pérgjithési
jané té parregullta dhne komplekse. Nga aspekti praktik, té réndésishme jané parregullsité
gjeometrike té gjeneruara me metodat e pérpunimit, té cilat jané devijime té pérséritura ose té
rastit nga sipérfagja ideale e 1émuar. Kéto parregullsi jané té definuara nga lartésité, distanca
(shpérndarja) dhe drejtimi si dhe nga karakteristika té tjera té rastit, té cilat nuk jané té natyrés
gjeometrike.

PLASARITJA

Figura 4.5: Tekstura e sipérfages sé pérpunuar: Valézimi, ashpérsia, ¢arjet dhe drejtimi [30]

4.3 Parametrat e ashpérsisé sé sipérfages sé pérpunuar

Parametrat e ashpérsisé sé sipérfageve sé pérpunuara definohen né bazé té profilogramit i cili
paraget profilin e rritur té sipérfages sé ashpér né gjatésiné e caktuar referente | (fig. 4.6).
Gjatésia referente | varet nga madhésia e jo rrafshinave dhe zgjidhet ashtu gé té pérfshijé mé
sé paku pesé ngritje dhe pesé gropézime. Gjaté késaj duhet té kemi parasysh gqé me rritjen e
gjatésisé referente fitojmé saktési mé té madhe té parametrave té ashpérsisé por njékohésisht
rritet ndikimi i valézimit né rezultatet e matjeve.

Parametrat e ashpérsisé jané té definuar me standarde internacionale dhe nacionale e mé té

réndésishém prej tyre jané si né vijim:
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Figura 4.6: Profilografi i sipérfages sé pérpunuar né gjatésiné referente

dhe parametrat e ashpérsisé [41]
Shmangia mesatare aritmetike e profilit (Ra) paraget ndryshimin ndérmjet vlerés mesatare
aritmetike té distancés sé vlerave absolute té gjitha pikave té profilit efektiv né kufijté e

gjatésisé referente | dhe éshté e definuar me shprehjet:

1l
Ra =1, Iyl-dx (4.1)

Vlera mesatare e shmangieve kuadratike (Rq) nga vija mesatare, jepet népérmjet formulés.

1 L
R, = \/Z' Jy 22 x(dx) (4.2)
Rt - maksimumi i kulmit né lugingé, maksimumi i kulmit né lartésiné e luginés sé filtruar.

Profilin mbi gjatésiné e vlerésimit; Ajo éshté shumé e ndjeshme ndaj devijimeve té médha

nga vija mesatare dhe gérvishtjet.
Rz - kulmin mesatare deri né lartésingé e luginés; Ajo zbut devijimet e médha gé nuk jané
Pérfagésues i sipérfages sé sipérfages né krahasim me Rt.

Rq - mesatarja katrore mesatare katrore e koordinatave e profilit t& ashpérsisé; Eshté mé e

ndjeshme ndaj majave dhe luginave se Ra.

Rp - vlera e majés mé té larté té vetme mbi vijén gendrore; Ajo éshté e ndjeshme pér

largimin e materialit nga majat
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Rpm - thellésia mesatare e nivelimit;

Rv - lugina mé e thellé nén vijén gendrore; [12]

Figura 4.7: Pérkufizimi i parametrave té amplitudés Rt, Rp dhe Rv[13]

Tabela 4.1: Parametrat e pérkufizuar né bazé té standardit jané:[12]

Parametrat Pérshkrimi

Ra Lartésia mesatare e profilit
Rt Lartésia maksimale e profilit
Rq Devijimi standard i shpérndarjes sé lartésisé sé profilit
Rp Lartésia maksimale e pikut té profilit
Ry Pérmasa maksimale e luginés sé profilit
Rgela Pjerrésia mesatare e profilit
Rsk Aftésia e shpérndarjes sé lartésisé sé profilit
R; Gjatésia mesatare maksimale e profilit
Rep Gjatésia e gjatésisé sé profilit té profilit
Rsm Hapésira mesatare e profilit
< Hapi

Gjaté prerjes me njé instrument prerés (thiké) instrumenti 1€ njé gjurmé té rrezés sé
rrumbullakimit, gé na u paraqgitet si ashpérsi e sipérfages. Pra lartésia e ashpérsis€ mund té

supozohet se éshté e barabarté me Ra

Se hapi dhe gjeometria e instrumetit prerés pércaktojné vlerén e Ra:
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Figura 4.8: Pérkufizimi i lartésisé mesatare té ashpérsisé sé sipérfages Ra[10]

Ashpérsia e sipérfages Ra éshté péraférsishté e pércaktuar nga: [10]

_ I
Ry = 2— (6.3)

Nga ekuacioni i mésipérm, vijon qé hapi éshté parametri primar i pérpunimit Pér té
kontrolluar kualitetin e sipérfages pér sa i pérket ndryshimit té rrezes sé gosheve té mjetit
éshté shumé mé pak i pérshtatshém.

Kushtet e prerjes jané treguar né shifrat:

Pér hap té vogél vrazhdésia e sipérfages éshté e madhe e gjithashtu edhe ndikimi i shpejtésisé
sé prerjes éshté i madh ndérsa thellésia e prerjes ka ndikimin mé té ultin.[10]
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5 MODELET MATEMATIKORE

Metodat pér realizimin e funksionit té pérpunueshmérisé jané plane té ndryshme
eksperimentale statistikore shuméfaktoréshe. Modelet matematikore jané rezultatet
pérfundimtare gé pérshkruajné varésiné e ndérsjellté té parametrave té pérpunimit ata hyrés
dhe dalés. Né figurén 5.1. né ményré skematike tregohet procesi i pérpunimit me hegje
ashkle me té gjitha hyrjet dhe daljet e nevojshme pér té pércaktuar modelin matematik té
procesit. Gjithémoné, para se hulumtuesit paragiten dy detyra té réndésishme:

e & hulumtoj se cilét parametra hyrés (xi) kané efekt té réndésishém né parametrat
dalés (yi)

e & pércaktojé varésiné funksionale té parametrave dalés nga ata hyrés.

Pér njé funksion t€ pérpunueshméris€ nuk éshté e domosdoshme t ‘i pé€rmbajé t&€ gjithé
parametrat hyrés té réndésishém (signifikant) edhe nuk éshté e mundshme té realizohet njé
proces i tillé. Té gjithé parametrat hyrés signifikant gé pér momentin nuk jané interesant
duhet té trajtohen si konstant

Gjaté késaj duhet gjithémon té merret parasysh se njé funksion i pérpunueshmérisé éshté i
vlefshém vetém pér kushté t€ caktuara t&€ pérpunimit, té cilat jan€ t&€ shénuara si “konstante”.
Kjo do té thoté se pér cdo kombinim tjetér té konstanteve vlen njé model matematikor tjetér.
Dmth., modeli matematikor éshté i pavlefshém né qofté se prané tij jané shénuar edhe kushtet
e pérpunimit. "Crregullimet” gjithashtu b&né pjesé né kushtet e pérpunimit, por né ta nuk

mund té ndikohet (pér shembull luhatjet e tensionit né rrjeta) fig. 5.1.

CRREGULLIMET
M_m;ﬁSIl:E gg;:[ﬁ?::rr MADHESITE
HYRESE TE * c y E MATURA
PAVARURA ) Xi 113511?&%;1 Y DALESE
Ve, a,f.... . F.RT..K
MADHESITE KONSTANTE

Figura 5.1: Varésia funksionale né mes faktoréve hyrés dhe dalés [9]
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Planifikimi i njé eksperimenti merré parasyshé shumé faktoré, duke filluar nga gjetjet nga
literatura, faktorét ndikues, realizimit i eksperimentit, parametrat qé do té mirren né shqyrtim,
pritjet e géllimit té déshiruar.
Planet eksperimentale mund té realizohen né dy ményra:
= Planet eksperimentale njé faktorésh; qé paraget metodén klasike té eksperimentimit
me njé variabél,
= Planet eksperimentale statistikore shumé faktoréshe (metodat moderne té
eksperimentimit).
Gjaté metodés klasike té eksperimentit kushti themelor éshté identiteti i kushteve té
eksperimentit ku ndryshon vetém njé nga faktorét e pavarur ( hyrés), metoda statistikore e
planifikimit té eksperimentit, leojn qé té ndryshojné té gjithé faktorét e pavarur té
ndyshueshém gjaté rrjedhjes sé eksperimentit té njéjté.
Sic dihet procesi i prerjes éshté shumé i komplikuar dhe i varur nga njé varg i parametrave té
cilént ndikojné cilét direkt ose me ndérveprim me njéritjetrin né rrjedhén dhe rezultatin e
procesit si dhe pér shkak té karakterit statistikor t€ procesit, éshté e nevojshme Qé
eksperimenti té zhvillohet metodén shuméfaktoriale statistikore
Planet eksperimentale statistikore shumé faktoréshe dallohen nga kéto karakteristika:
= gjaté rrjedhés sé eksperimentit ndryshohen mé shumé faktor ndikues njékohésisht,
= ekziston njé renditje paraprake e pikave eksperimentuese né hapésire,
= numér minimal té eksperimenteve né raport me sasiné e informacioneve té fituara mbi
ligjshmériné e procesit,
= pérpunimi matematikor i rezultateve relatisht i thjeshté
= jep pasqyré té varésisé midis faktoréve (ndérveprimi).
Né praktiké, nganjéheré edhe né literaturé nén termin planifikim i eksperimentit shpesh
fshehin dy koncepte: planifikimi i eksperimenteve né kuptim té gjeré, ose planifikimi i
eksperimentit né kuptimin e ngushté. Planifikimi i eksperimentit né kuptimin e gjeré do té
thot hulumtimi eksperimental pér fitimin e funksionit té éprpunueshmérisé sipas njé protokolli

sakté té pércaktuar, té treguar né figurén 5.2.[9]
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Modelimi i fonksionit t& pgrpunueshmériss

I

------- - Zgjedhja e modelit matematikor

I

Plani i eksperimentit

I

Zbatimi i eksperimentit

I

Pérpunimi i rezultateve

Modeli matematikor i funksionit t& pérpunueshmérisé

Figura 5.2: Bllok skema e protokolit té hulumtimit eksperimental[9]

Si shihet nga bllok skema, hulumtimi eksperimental fillon me zgjedhjen e modelit
matematikor pér té cilin supozohet se do té jeté pérafrim mjaftueshém i sakté i modelit real,
analitik té panjohur reagues.

Definimi i modelit matematikor, nuk do té thot vetém pércaktimi i nivelit (shkallés) sé tij, por
edhe ményra e zgjedhjes sé faktoréve té pavarur ndikues té cilét né at moment jané interes i
hulumtuesit gé té pérfshihen né model. Té gjithé faktorét e tjeré potencial duhet t&€ mbesin
konstant. Pas zbatimit té eksperimentit dhe pérpunimin té rezultateve hipoteza duhet testuar.
Né gofté se kjo rezulton se modeli matematikor nuk éshté e mjaftueshme, procesi fillon nga e
para duke vendosur njé model té ri matematikore, ose duke zgjedhur njé intervale té
ndryshme té ndryshme faktorét model.

Projektimi eksperimentale né kuptimin e ngushté do té thoté pér té pércaktuar, pér njé model
té caktuar matematik: numri i pikave eksperimenteve, faktorét interval e ndryshme, ményra
dhe numri i repetitions dhe eksperimente plan matricés [8].

Né kété punim éshté shfrytézuar metoda statistikore matematikore me shumé faktoré, ku té
gjithé faktorét e ndryshueshém té varur (dalés), jané dhéné né formé té funksionit
eksponencial nga té ndryshueshmet e pavarura. Si faktoré té pavarur jané marré shpejtésia e
prerjes (vc ), hapi prerés (f), thellésia e prerjes, té cilét ndryshojné né kufij té caktuar.

Modelet matematikore empirike supozohen né shumicén e rasteve né formé eksponenciale

Né kété studim éshté analizuar raporti ndérmjet faktoréve duke pérdorur modelin e
pérgjithshém statistikor dhe matematikor [20]
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Ra =C- Vkl . ka . ak3 . pk4 (51)

R=Cg Q- Q5 Q5 Q5" ...Q%* (5.2)

5.1 Formimi i modelit matematikor

Modeli matematikor i ashpérsisé sé sipérfages i bazuar né efektin e parametrave té
pérpunimit, shpejtésisé sé prerjes (v), hapit punues (f), thellésisé sé prerjes (a) dhe fortésisé sé

materialit (h) éshté dhéné sipas formés:[29]
R,=C- kv _fkf . qka . pkh (5.3)

Gama e secilit parametér éshté vendosur né tre nivele té ndryshme, domethéné té ulét, té
mesém dhe té larté bazuar né praktikat industriale si¢ tregohet né tabelén 7.1. Dizajni faktorial
me teté pikat e shtuar té€ gendrés (16 + 8). Dizajni i ploté pérbéhet nga 24 eksperimente (té
gjithé faktorét jané né formé té koduar). [29]

Pér definimin e kompleksit té parametrave lidhur me pérpunueshméring, mé sé shpeshti

pérdoren planet ortogonale shuméfaktoréshe té rendit té paré té formés:

N =2k + N, (5.4)
Ku jané;

N - numri i térésishém i eksperimenteve

K- numri i parametrave té pavarur (v, f,a,r,...)

No — numri i eksperimenteve té pérséritura né pikén gendrore té planit pér vlerésimin
statistikor té gabimit eksperimental si dhe mé voné né bazé té kriterit t ose F edhe

veértetimi i adekuatshmérisé sé modelit matematikor.
N=2*+8

Para fillimit té realizimit té eksperimentit éshté e domosdoshme té zgjedhet intervali i
variacionit té faktoréve né modelin matematikor 6.1, (shpejtésis sé prerjes -v, hapit
punues- f dhe fortésisé sé materialit h. Mirépo gjaté pérvetésimit té intervalit té variacionit
té faktoréve v, f dhe d duhet té plotésohet kushti gé [29]:
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Vinin * Vimax

Vmes

fmes = \/fmin 'fmax
Ames = v/ Amin " Amax (5-5)

himes = v/ Manin * fmax

Me “linearizimin” e modelit empirik (5.3) fitohet modeli i rendit t€ paré:

Modeli i paré

InR=Cgr+ky Inv+ksInf +kq-lna+k,-Inh (5.6)
Nése zévendésohet me:

Y=ImR; ky=InCgr; ki=kv; k, =kf; ks=ka, k,=kh (5.7)
X, =lnv;, X, =Inf; X; =lIlna; X,=Inh

Y = koXo + k1 Xy + ko Xy + k3 X3 + kX, (5.8)

Funksioni i “linearizuar” (5.8) mund té llogaritet né bazé t€ vlerave té logaritmuara t&¢ Y

me gabimin e matjes () né formén
Y—e= k()XO + k1X1 + kZXZ + k3X3 + k4,X4, (59)
? = b()XO + b1X1 + bZXZ + b3X3 + b4X4_

Ku:

Xo=1
Xi=v; Xo=f; Xs=a, X,=h (5.10)
Pas realizimit té eksperimentit dhe pérpunimin e té dhénave, éshté e domosdoshme té
caktohen konstanta bo, dhe koeficientét b;, by, bs dhe by ku secili faktor ndryshon né tri
nivele.
Me kompozimin e planit trefaktorésh sipas kubit latin (fig. 5.2), fitohet plani matricor me
madhésité karakteristike (tabela 5.1).
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Tabela 5.1: Plani matricoré i rendit té paré me katér faktoré [29]

© ® N o O~ W N - Z

N RN NN DN R B R R R R R R R
5 W N B O © 0 N o 00 b~ W N -k O

Xo
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1
+1

Plani eksperimental i rendit té paré katér faktorésh

Plani matricor i koduar

O O O o o o o o

O O O o o o o o

O O O O o o o o
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Tabela 5.2: Koeficientét e regresionit

Koeficientét e regresionit bo by b, b3 by Gabimi
té shuméfishté
Niveli themelor Xo1 Xoz Xo3 Xos SX(Y)
Intervali i variacionit W1 Wy W3 Wy S(b1)
Niveli i sipérm X1 X2 X3 Xig S(by)
Niveli i poshtém X1 X2 X3 X4 S(b3)

Nése pikat eksperimentale shpérndahen né at€é ményré né “hiper” hapsiré ashtu qé té
plotésohen kéto kushte né plan-matricén koresponduese:

Atéheré planet e tilla emérohen si plane ortogonale shuméfaktoréshe .

Ku éshté:

Y — vlera e madhésive té llogaritura
Nga shprehja (6.9 ) gabimi i mundshém gjaté matjes merr formén:

E = ? - (bOXO + b1X1 + bzXz + b3X3 + b4X4) (511)

1. Ortogonaliteti
ZXLuX]u:O' l?‘—'], l,]:].,k (512)

2. Normaliteti:

YX2 =0, i=1.23, ..k (5.13)

3. Simetriciteti
YXiu=0, i=123..k (5.14)
Atéheré planet e tilla emérohen si plane ortogonale shuméfaktoréshe. Né krahasim me planet

tjera pér planet ortogonale éshté karakteristike:
a) Shpérndarja e pikave eksperimentale né hapésirén eksperimentale éshté optimale,
b) Numri i pikave eksperimentale éshté minimal

¢) Véllimi i informacioneve té grumbulluara éshté maksimal, té gjithé faktorét ndryshohen
pérnjéherésh, késhtu gé efekti i secilit faktoré (parametrave té modelit) pércaktohet né bazé

té N-rezultateve eksperimentale, e pér shkak té késaj dispersioni i cilés do (bi) do té jeté
Nheré mé i vogél se numri i eksperimenteve gjeg;j:
g2 =(b)=N"1-0%() (5.15)
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d) Té gjitha efektet e faktoréve (bi), llogariten né ményré té pavarur prej njéri tjetrit dhe
pavarsisht nga vlerat e faktoréve té pérfshiré me hapsirén shumé faktoriale.

e) Pérpunimi matematik i té dhénave éshté i thjeshté dhe i shkurtér.

5.2 Pércaktimi i parametrave té modelit

Né bazé té rezultateve eksperimentale mund té pércaktohen parametrat e modelit (5.2) né
formén e dhéné té funksionit empirik (5.8). Duke shfytézuar metodén e katroréve mé té
vegjél, bazén e sé cilés e pérbén tendenca gé ¢cdo piké Y, e fituar né ményré eksperimentale, té
gjendet sa mé afér lakores Y (6.8) — t& madhésive t& llogaritura, me t& cilén aproksimohen
shénimet e fituara né ményré eksperimentale, por me kusht qé shuma e katroréve té

shmangieve (té madhésive té matura Y nga madhésité analitike té fituara Y) té jeté minimale:
S (Y —P)?>=min (5.16)
Gjegjésishté:

YD min = ZLY — (boXo + by X1 + b2 X + b3Xs + byX,)’=F (bo b1, by, b3, by)

Anén e djathté té barazimit (5.13) e shénojmé me F (F-funksioni i parametrave té panjohur by,
b1, by, bs dhe bs). Me derivimin e shumés sé Kkatrorit té gabimeve F sipas parametrave té
panjohur bg, by, by, bs dhe by dhe barazimit me zero ( kushti i ekstremumit-minimumit té

funksionit) pér n pika eksperimentale do té kemi:

Minimumi i funksionit gjendet nga ekuacioni:

0Ze®) _ . 0Z?) _ . 0EeH) _ 4, 0FeD) _ . 9EED) _ .
T ab, 0; ab, 0; ab, 0; ab; 0; ab, 0; (5.17)
Gjegjésishté:
0(X e?)
abo = _ZZ[Y— (b0X0+b1X1+b2X2 +b3X3 +b4X4)]X0 = O,
0(X e?)
ab = _ZZ[Y— (b0X0+b1X1+b2X2+b3X3 +b4X4)]X1 = 0,
1
0(X e?)
ab =-2 Z[Y - (bOXO + b1X1 + b2X2 + b3X3 + b4X4) ] XZ = 0, (518)
2
(X e?)
ab3 = _ZZ[Y_ (b0X0+b1X1+b2X2 +b3X3 +b4X4)]X3 = O;
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(X e?)
ab,

= _ZZ[Y - (bOXO + b1X1 + bzXz + b3X3 + b4_X4_) ] X4_ = 0,

Sipas diferencimit sistemi i ekuacioneve e merr trajtén:

ZY=Nbo+blzX1+bZZX2+b3ZX3+b4ZX4

ZXlebOZXl+blzX12+bZZX1X2+b3ZX1X3+b4ZX1X4
ZX2Y=b02X2+blzX2X1 +bzzb§+b3ZX2X3+b4ZX2X4
ZX3Y=b02X3+blzX3X1 +bZZX3X2+b3zb§+b4ZX3X4
ZX4Y=b02X4+blzX4X1 +bZZX4X2+b3ZX4X3+b4Zb2

Nése zévendésojmé:

By = boay; + byay; + byay3 + bzayy + buass
By = boaz1 + byaz; + byazs + bzazy + byays
B, = boasy + byaz; + byazz + bzazy + byass
B3 = b4y + b1ayy + byayz + b3ayy + baays

By = boasy + byas; + byass + bsasy + byass

(5.19)

(5.20)

Duke shfrytézuar elementet e algjebrés lineare (matricore) sistemi i ekuacioneve paraprake

mund té shkruhet mé shkurté si produkt i dy matricave:

di1 Q12 A13 A14 415
dz1 Qzz Qz3 A4 Az
A =|0Q31 A3z Q33 A34 A3s
Qg1 A4z Q43 Agq Aus
51 Qs Q53 Asg Asg
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Ose

A-b=B

(5.23)

(5.24)

Me zgjedhje té pérshtatéshme té ndryshoreve té eksperimentit, ekuacionet paraprake dukshém

mund té thjeshtohen, ndérsa zgjidhja e tyre té shpejtohet.

Pér shkak té thjeshtézimit té punés me modelet matematikore té linearizuara né vend té

madhésive natyrore futen madhésité e koduara né tri nivele: -1, 0 dhe +1 népérmjet

ekuacioneve té transformimit.[20]

(Inv — Invye,)

X1 = _1 +2 vy — MV
%, = [14 2.0 = Wfnar)

. Mfmax — Mfinin
R
e
V= Ungyes X3 =+1
V="pnes; X1 =0
V= Umny X3 = -1
f = fmaxs X2 =+1
f = fnes; X2=0
f=fmins X2=-1
a=Quex; X3 =+1
A= Ques; X3=0
a = amin; X3 =-1
h=hne Xo=+1

(5.25)

(5.26)

(5.27)

(5.28)
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h=hpes X,=0 (5.29)
h = hmin; X4_ =-1
Tabela 5.3: Regjimet e pérpunimit v,s,a,h sipas kodimit dhe nivelit

KARAKTERISTIKAT E MADHESIVE TE NDRYSHUESHME TE

PAVARURA
Maksimal Mesatar Minimal
Nr. Madhésité Niveli +1 0 1
Kodi
1 v(m/min) X, 140 110 80
2 f(mm/rrot) X, 0.285 0.178 0.107
3 a(mm) X 1 0.75 0.4
4 h( HRC) X4 55 45 35
[24 000 O]
|0 16 0 0 O]
xT-X)'=l00 16 0 0 (5.30)
00016 0
0 000 16
b, Y
by }
b2 = (XTX)_l(XT) Y3 (531)
b :
b, Y24
Gjegjésisht,
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-1-1-1-1-1-1-1-1+1+1+1+14+14+14+1+1+0+0+04+04+0+0+0+0
“1-1-1-1+1+1+14+1-1-1-1-1+1+1+1+14+0+0+0+0+0+0+0+0 |-
—1—1+1+1—1—1+1+1—1—1+1+1—1—1+1+1+0+0+0+o+0+0+0+%

’+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1
| 141141141141 -141-141-141-141404+04040+0+0+0+0

(5.32)

Ose né formén skalare nga barazimi (5.32) llogariten konstantat by, by, by, bs dhe by né kété

formé:

bo=%(Yi)=i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+

16
1 .
b= Z(m (5.34)
i=1

Nga ekuacioni (5.34) kemi ekuacionet:

16

1 1
b1=2—k'Z(Yi)=R(—Y1—Yz—Yz—Y4_Ys_ys_y7_Y8+Y9+Y1o+Y11+Y12+Y13+y14+Y15+Y16)
i=1
1 v 1
b2=2—k-Z(Yi)=1—6(—Y1—Yz—Y3—Y4+Y5+Y6+Y7+Y8—Yg—Ylo—Yn—Y12+Y13+Y14+Y15+Y16)
i=1
1< 1
b3=2—k'Z(Yi)=R(—Y1—Yz+Y3+Y4—Y5+Y6+Y7+Y8_Y9_Y10+Y11+Y12—Y13—y14+y15+Y16)
i=1
1 o 1
b4=2—k-Z(Yi)=R(—Y1+Y2—Y3+Y4—Y5+Y6—Y7+Y8—Y9+Y10—Y11+Y12—Y13+Y14—Y15+Y16)
i=1
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ku éshté; Y=InT, ndérsa indeksi e tregon numrin e eksperimentit.
Pér dekodimin e konstantes b, dhe koeficientét by, b, bz dhe by né ekuacionin (5.9),
zévendésohen vlerat e X-it.

Pas zévendésimit fitohet barazimi

Y=b0+b1-[ 2M]+b2[1+2M]+b3[1+2 (lna_lnamax)]+

INvmax—INvmin nfmax—INfmin Inamax—Inamin

n [1 42 (Inh—Inhmax) ] (5.36)

INhmax—INhpmin
Nése zévendésohet:

2 2

A= NVmax — MVpmin’ 42 = Mfnax — Mfmin : (5:37)
A = 2 o oa- 2
naney — Inamin Inhyax — Inhypin
Me zévendésimin e shprehjes (5.37) né shprehjen (5.38) fitohet:
X, =Alnv — Ailnvye, + 1
X, = AyInf — Ajinfoe, + 1 (5.38)
X3 =Ailna — Alnapg, + 1
X4 = Ailnh — Aqjlnhy,, + 1
Nése zévendésojmé me
a, =1— A nvy,,
a, =1— A Infrax (5.39)
a; =1 —A;lnagy
a, =1—A;lnhy,y
Me zévendésimin e (5.39) né shprehjen (5.38) fitohet:
X, =Alnw+a,
X, = AjInf + a, (5.40)

X3 =Ailna + a;
X4 = Allnh + a4

Me zévendésimin e X3, X,, X3 dhe X4 né shprehjen (5.9) fitohet
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Y = by + by (A Inv + a;) + by(A Inf + a,) + b3(A Ina + a3) + by (A Inh + a,) (5.41)
Nése zévendésohen me:

Po=byo+by-a,+by-a,+bs-as+by-ay (5.42)
P1=A;by; pa=A; by p3=Az b3, py=A4 Dby (5.43)
Me zévendésimin e (5.41 dhe 5.42) né (5.43) fitohet

Y = po + pInv + pyInf + pslna + pylnh (5.44)

Me antilogaritmimin e shprehjes (5.44) fitohet varésia e kérkuar né koordinatat logaritmike.
a) Pér ashpérsiné e sipérfages
R = Cg-vPl- fP2.qP3.prt (5.45a)

b) Pér shpejtésiné e largimit té materialit
MRR = CMRR - vpl - pr - ap3 " hp4 (545b)
ku jané:

a) Pér ashpérsiné e sipérfages

Cr = exp(po)

Y =R = exp(Y) (5.46a)
Gjegjésishté,

R = eP0 . pPL. fp2. g3 . pps (5.47a)

b) Pér shpejtésiné e largimit té materialit
Curr = €xp(po)
Y = MRR = exp(Y) (5.46Db)

MRR = eP0 - yPl. fP2 . gP3 . pp4 (5.47b)

-B5 -
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Tabela 5.4: Vlerat e matura eksperimentale pér ashpérésiné e sipérfages

NDRYSHORET E PAVARURA VLERAT EKSPERIMENTALE TE
MATURA
N ve f (mm/rr) a h Ra[pm] Rz[um] Rq[um] Rt[pm]
(m/min)
(mm) (HRC)

1 80 0.107 0.4 35 12521 36.3109 15.0252 50.084
2 80 0.107 0.4 55 24234  72.702  26.6574 < 121.17
3 80 0.107 1 35 29.452 91.3012 32.3972 117.808
4 80 0.107 1 55 18.324 54.0558 20.1564  73.296
5 80 0.285 0.4 35 32.052 100.9638 35.2572 128.208
6 80 0.285 04 55 23.17 90.5947  25.487 104.265
7 80 0.285 1 35 28.653 112.6062 31.5183 114.612
8 80 0.285 1 55 28.295 84.3191 31.1245 113.18
9 140 0.107 0.4 35 5.321 164951  5.8531 23.9445
10 140 0.107 0.4 55 21.312 62.23104 23.4432 80.9856
11 140 0.107 1 35 16.241  52.223 17.6 62.4

12 140 0.107 1 55 21.03 62.0385 23.133 92.532
13 140 0.285 0.4 35 20.236 62.7316  22.2596  80.944
14 140 0.285 0.4 55 21.324  74.634  23.4564  85.296
15 140 0.285 1 35 20.325 60.975  22.3575 81.3

16 140 0.285 1 55 28.215 84.645 31.0365 112.86
17 110 0.178 0.75 45 18.235 55.7991  20.0585 72.94

18 110 0.178 0.75 45 24214 714313 26.6354 96.856
19 110 0.178 0.75 45 17.214 52.15842 18.9354  68.856
20 110 0.178 0.75 45 20.124 64.3968 22.1364 80.496
21 110 0.178 0.75 45 16.024 47.59128 18.4276 64.096
22 110 0.178 0.75 45 15.256 44.70008 16.7816 61.024
23 110 0.178 0.75 45 26.215 82.57725 28.8365 117.967
24 110 0.178 0.75 45 20.235 61.5144  22.2585 80.94
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Tabela 5.5: Plani matricor i koduar pér ashpérsiné e sipérfages

NDRYSHORET E PAVARURA VLERAT EKSPERIMENTALE TE
MATURA
Nr. X1 X2 X3 Xa Ra Rz [um] Rq Rt [um]
[bm] [bm]
1 -1 -1 -1 -1 12521  36.3109 15.0252  50.084
2 -1 -1 -1 +1 24.234 72.702 26.6574  121.17
3 -1 -1 +1 -1 29.452  91.3012 32.3972 117.808
4 -1 -1 +1 +1 18.324  54.0558 20.1564  73.296
5 -1 +1 -1 -1 32.052 100.9638 35.2572 128.208
6 -1 +1 -1 +1 23.17 90.5947  25.487  104.265
7 -1 +1 +1 -1 28.653 112.60629 31.5183 114.612
8 -1 +1 +1 +1 28.295 843191 31.1245 113.18
9 +1 -1 -1 -1 5.321 16.4951  5.8531  23.9445
10 +1 -1 -1 +1 21.312 62.23104 23.4432 80.9856
11 +1 -1 +1 -1 16.241 52.223 17.6 62.4
12 +1 -1 +1 +1 21.03 62.0385  23.133 92532
13 +1 +1 -1 -1 20.236  62.7316  22.2596  80.944
14 +1 +1 -1 +1 21.324 74.634  23.4564  85.296
15 +1 +1 +1 -1 20.325 60.975  22.3575 81.3
16 +1 +1 +1 +1 28.215 84.645  31.0365 112.86
17 0 0 0 0 18.235  55.7991  20.0585  72.94
18 0 0 0 0 24.214 714313 26.6354  96.856
19 0 0 0 0 17.214 52.15842 18.9354  68.856
20 0 0 0 0 20.124  64.3968 22.1364  80.496
21 0 0 0 0 16.024 4759128 18.4276  64.096
22 0 0 0 0 15.256  44.70008 16.7816  61.024
23 0 0 0 0 26.215 8257725 28.8365 117.9675
24 0 0 0 0 20.235  61.5144 222585  80.94
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Tabela 5.6: Vlerat e logaritmuara pér Ra

K)OO\ICDU'I-bCJ\.'iI\)I—‘_Z1

NI N N N N R o B e B = i e = N I I e R
5 W N R O © oo N o g b wl N R o

vC
(m/min)
80
80
80
80
80
80
80
80
140
140
140
140
140
140
140
140
110
110
110
110
110
110
110
110

f

(mm/rr)
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.178
0.178
0.178
0.178
0.178
0.178
0.178
0.178

a
(mm)
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(HRC)

-58-

h

35
55
35
55
35
55
35
55
35
55
35
55
35
55
35
55
45
45
45
45
45
45
45
45

Ra
[pm]
12.521
24.234
29.452
18.324
32.052
23.17
28.653
28.295
5.321
21.312
16.241
21.03
20.236
21.324
20.325
28.215
18.235
24.214
17.214
20.124
16.024
15.256
26.215
20.235

InRa
2.527407235
3.187756606

3.38276182
2.908211676
3.467359584
3.142858338

3.35525815
3.342685111
1.671661256
3.059270294
2.787538909

3.04594999
3.007463196
3.059833199
3.011851655
3.339853751
2.903342824
3.186930978
2.845723006
3.001913133
2.774087598
2.724972868
3.266331766
3.007413778
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Tabela 5.7: Vlerat e logaritmuara pér Rz

Nr.

©O© O N o O B~ W NP

N N R T T B e e S B e e N = B = B =N
5 W N R O © o N o o 6 W N RO

vC
(m/min)
80
80
80
80
80
80
80
80
140
140
140
140
140
140
140
140
110
110
110
110
110
110
110
110

(mnﬁ/rr)
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.178
0.178
0.178
0.178
0.178
0.178
0.178
0.178

a
(mm)
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(HRC)
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h

35
55
35
55
5
55
35
55
35
55
35
55
35
55
35
55
45
45
45
45
45
45
45
45

Rz [pm]

36.3109
72.702
91.3012
54.0558
100.9638
90.5947
112.60629
84.3191
16.4951
62.23104
52.223
62.0385
62.7316
74.634
60.975
84.645
55.7991
71.4313
52.15842
64.3968
47.59128
44.70008
82.57725
61.5144

InRz

3.592117972
4.286368894
4514163931
3.990016846
4.614762037
4.506395712
4.723897576
4434608411
2.803063367
4.130853911
3.955523011

412775516
4.138865308
4.312596167
4.110463944

4.43846604

4.02175774
4.268736149
3.954285626
4.165063942
3.862649551
3.799975291
4413734219
4.119271294
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Tabela 5. 8: Vlerat e logaritmuara pér Rq

Nr.

© 00 N oo o A W N P

N N NN B N B e e B e B e B S L = T
5 W N k| O © o N o g d W N R O

Ve
(m/min)
80
80
80
80
80
80
80
80
140
140
140
140
140
140
140
140
110
110
110
110
110
110
110
110

(mrr]:/rr)
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.178
0.178
0.178
0.178
0.178
0.178
0.178
0.178

a
(mm)
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(HRC)
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h

35
55
o5
55
35
55
35
55
35
55
35
55
35
55
35
55
45
45
45
45
45
45
45
45

Rq
[pm]
15.0252
26.6574
32.3972
20.1564
35.2572
25.487
31.5183
31.1245
5.8531
23.4432
17.6
23.133
22.2596
23.4564
22.3575
31.0365
20.0585
26.6354
18.9354
22.1364
18.4276
16.7816
28.8365
22.2585

InRq
2.709728791
3.283066786
3.478071999
3.003521856
3.562669764
3.238168518

3.45056833

3.43799529
1.766971435
3.154580474
2.867898902

3.14126017
3.102773376
3.155143379
3.107161835
3.435163931
2.998653004
3.282241158
2.941033186
3.097223312
2.913849541
2.820283048
3.361641946
3.102723958
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Tabela 5.9: Vlerat e logaritmuara pér Rt

Nr.

©O© 00 N o O B~ W N

T S N T B N B e g T e e e S
5 W N P O © o N o g » W N R O

vC
(m/min)
80
80
80
80
80
80
80
80
140
140
140
140
140
140
140
140
110
110
110
110
110
110
110
110

f
(mm/rr)
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.178
0.178
0.178
0.178
0.178
0.178
0.178
0.178

a
(mm)
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(HRC)
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h

35
55
35
55
35
55
35
55
35
55
35
55
35
55
35
55
45
45
45
45
45
45
45
45

Rt
[pm]
50.084
121.17
117.808
73.296
128.208
104.265
114.612
113.18
23.9445
80.9856
62.4
92.532
80.944
85.296
81.3
112.86
72.94
96.856
68.856
80.496
64.096
61.024
117.9675
80.94

In Rt

3.913701596
4.797194518
4.769056181
4.294506037
4.853653945
4.646935735
4.741552511
4.728979472
3.175738652
4.394271361
4.133565275
4.527554531
4.393757558

4.44612756
4.398146017
4.726148113
4.289637185
4.573225339
4.232017367
4.388207494
4.160381959
4.111267229
4.770409163
4.393708139
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Tabela 5.10: Vlerat e logaritmuara pér MRR

Nr.

O© 00 N o O A W N

T N L N O N e e I B e e B e e I = I
5 W N P O © o N o o » w N R o

Ve
(m/min)

80
80
80
80
80
80
80
80
140
140
140
140
140
140
140
140
110
110
110
110
110
110
110
110

f
(mm/rr)

0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.107
0.107
0.107
0.107
0.285
0.285
0.285
0.285
0.178
0.178
0.178
0.178
0.178
0.178
0.178
0.178

a
(mm)

0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.4
0.4
1
1
0.75
0.75
0.75
0.75
0.75
0.75
0.75
0.75

(HRC)
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h

35
55
35
55
35
55
35
55
35
55
35
55
35
55
35
55
45
45
45
45
45
45
45
45

MRR
[mm?3min]

11984
18832
29960
47080
31920
50160
79800
125400
20972
32956
52430
82390
55860
87780
139650
219450
66082.5
66082.5
66082.5
66082.5
66082.5
66082.5
66082.5
66082.5

In MRR

9.391327706
9.84331283
10.30761844
10.75960356
10.37098805
10.82297318
11.28727878
11.73926391
9.950943494
10.40292862
10.86723423
11.31921935
10.93060384
11.38258896
11.84689457
12.2988797
11.09865924
11.09865924
11.09865924
11.09865924
11.09865924
11.09865924
11.09865924
11.09865924
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Llogaritja e koeficientéve té regresionit
Llogaritja e koeficienteve té regresionit bg, b1, by, bz dhe b, béhet né bazé té ekuacioneve

a) Pér Ra

bo=%(Yi)=i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+

+Y14- + Y15 + Y16 + Y17 + Y18 + Y19 + YZO + Y21 + YZZ + Y23 + Y24-)
1
bo =ﬁ(yl +Y2 +Y3 + +Y24)

= i(2.527407235 + 3.187756606 + 3.38276182 + 2.908211676 + 3.467359584 +

3.142858338 + 3.35525815 + 3.342685111 + 1.671661256 + 3.059270294 +
2.787538909 + 3.04594999 + 3.007463196 + 3.059833199 + 3.011851655 +
3.339853751 + 2.903342824 + 3.186930978 + 2.845723006 + 3.001913133 +
2.774087598 + 2.724972868 + 3.266331766 + 3.007413778 =3.00035153

by=—M-Y, Y3V, —Ys =Y =Y, =Yg+ Y5+ Vio+ Vi + Vi, +Vi3+ Vs + Vs + Vi)

16
= i(—2.527407235 — 3.187756606 — 3.38276182 — 2.908211676 — 3.467359584 —
3.142858338 — 3.35525815 — 3.342685111 + 1.671661256 + 3.059270294 +

2.787538909 + 3.04594999 + 3.007463196 + 3.059833199 + 3.011851655 +
3.339853751) =-0.14568

1
—WN Y-V, +Ys+ Y+t Y, +Yg—Yg—Y0— Yy — Vo + Vi3 + V4 +Yi5+ Vig)

b, =
27 16

= 1—16 (—2.527407235 — 3.187756606 — 3.38276182 — 2.908211676 + 3.467359584 +
3.142858338 + 3.35525815 + 3.342685111 — 1.671661256 — 3.059270294 —
2.787538909 — 3.04594999 + 3.007463196 + 3.059833199 + 3.011851655 +
3.339853751) =0.197288

1
=E(Y1—Y2+Y3+Y4—Y5—Y6+Y7+Y8—Y9—Y10+Y11+Y12—Y13—Y14+Y15+Y16)

bs
= 1—16 (—2.527407235 — 3.187756606 + 3.38276182 + 2.908211676 — 3.467359584 —

3.142858338 + 3.35525815 + 3.342685111 — 1.671661256 — 3.059270294 +
2.787538909 + 3.04594999 — 3.0074631963.059833199 + 3.011851655 +
3.339853751 =0.128156
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1
b4=E(Y1+Y2_Y3+Y4—Y5+Y6—Y7+Y8—Y9+Y10—Y11+Y12—Y13+Y14_Y15+Y16)

= %(—2.527407235 + 3.187756606 — 3.38276182 + 2.908211676 — 3.467359584 +

3.142858338 — 3.35525815 + 3.342685111 — 1.671661256 + 3.059270294 —
2.787538909 + 3.04594999 — 3.007463196 + 3.059833199 — 3.011851655 +
3.339853751) =0.11719

b) Pér Rz

bo:%(Yi):i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+

+Y14- + Y15 + Y16 + Y17 + Y18 + Y19 + YZO + Y21 + YZZ + Y23 + Y24)
1
bo =ﬁ(yl +Y2 +Y3 + +Y24)

= i(3.592117972 + 4.286368894 + 4.514163931 + 3.990016846 + 4.614762037 +

4.506395712 + 4.723897576 + 4.434608411 + 2.803063367 + 4.130853911 +
3.955523011 + 4.12775516 + 4.138865308 + 4.312596167 + 4.110463944 +
4.43846604 + 4.02175774 + 4.268736149 + 3.954285626 + 4.165063942 +
3.862649551 + 3.799975291 + 4.413734219 + 4.119271294) = 4.136891337

1
E(Y1—Y2—Y3—Y4_Y5_Yﬁ_Y7_Y8+Y9+Y10+Y11+Y12+Y13+Y14+Y15+Y16)=

116 (—3.592117972 — 4.286368894 — 4.514163931 — 3.990016846 — 4.614762037 —

b1=

4.506395712 — 4.723897576 — 4.434608411 + 2.803063367 + 4.130853911 +
3.955523011 + 4.12775516 + 4.138865308 4+ 4.312596167 + 4.110463944 + 4.43846604) =-
0.1653

1

b, = —
27 16

N —-Y,—Y; =Y+ Vs + Y+ Y, +Yg—Yg—Y;0— Yy — Vo + Vi3 + Vg + Vs + Vi6) =
%6 (—3.592117972 — 4.286368894 — 4.514163931 — 3.990016846 + 4.614762037 +

4.506395712 + 4.723897576 + 4.434608411 — 2.803063367 — 4.130853911 —
3.955523011 — 4.12775516 + 4.138865308 + 4.312596167 + 4.110463944 +
4.43846604) =0.242512

1
M-S+ Ys+Y, Vs —Ye+V,+Yg—Yo Yo+ Y1 + Y, — Vi3 — Vi +Vis + Vi6)

by = —
37 16

= %(—3.592117972 —4.286368894 + 4.514163931 + 3.990016846 — 4.614762037 —

4.506395712 + 4.723897576 + 4.434608411 — 2.803063367 — 4.130853911 +
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3.955523011 + 4.12775516 — 4.138865308 — 4.312596167 + 4.110463944 +
4.43846604) = 0.119367

1
b4=E(Y1+Y2_Y3+Y4—Y5+Y6—Y7+Y8—Y9+Y10—Y11+Y12—Y13+Y14_Y15+Y16)

= %(—3.592117972 + 4.286368894 — 4.514163931 + 3.990016846 — 4.614762037 +

4.506395712 — 4.723897576 + 4.434608411 — 2.803063367 + 4.130853911 —
3.955523011 + 4.12775516 — 4.138865308 + 4.312596167 — 4.110463944 +
4.43846604 =0.110888

c) PérRq

bo=%(Yi)=i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+

+Y14- + Y15 + Y16 + Y17 + Y18 + Y19 + YZO + Y21 + YZZ + Y23 + Y24)
1
bo =ﬁ(yl +Y2 +Y3 + +Y24)

= i(2.709728791 + 3.283066786 + 3.478071999 + 3.003521856 + 3.562669764 +

3.238168518 + 3.45056833 + 3.43799529 + 1.766971435 + 3.154580474 +
2.867898902 + 3.14126017 + 3.102773376 + 3.155143379 + 3.107161835 +
3.435163931 + 2.998653004 + 3.282241158 + 2.941033186 + 3.097223312 +
2.913849541 + 2.820283048 + 3.361641946 + 3.102723958 =3.100516416

1
b1=1_6(—Y1—Y2—Y3—Y4—Y5—Ye—Y7—Y8+Y9+Y10+Y11+Y12+Y13+Y14+Y15+Y16)=

116 (—2.709728791 — 3.283066786 — 3.478071999 — 3.003521856 — 3.562669764 —
3.238168518 — 3.45056833 — 3.43799529 + 1.766971435 + 3.154580474 + 2.867898902 +

3.14126017 + 3.102773376 + 3.155143379 + 3.107161835 + 3.435163931) =-0.15205
b, =%(—Y1_Y2_Y3—Y4+Y5+Y6+Y7+Y8—Y9—Y10—Y11—Y12+Y13+Y14+Y15+Y16)=
% (—2.709728791 — 3.283066786 — 3.478071999 — 3.003521856 + 3.562669764 +

3.238168518 + 3.45056833 + 3.43799529 — 1.766971435 — 3.154580474 — 2.867898902 —
3.14126017 + 3.102773376 + 3.155143379 + 3.107161835 + 3.435163931) =0.192784

b3 :%(_Yl_Y2+Y3+Y4_Y5_Y6+Y7+Y8_Yg_Ylo+Y11+Y12_Y13_Y14+Y15+Y16=
% (—2.709728791 — 3.283066786 + 3.478071999 + 3.003521856 — 3.562669764 —

3.238168518 + 3.45056833 + 3.43799529 — 1.766971435 — 3.154580474 + 2.867898902 +
3.14126017 — 3.102773376 — 3.155143379 + 3.107161835 + 3.435163931) =0.12178
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1
b4:E(_Y1+Y2_Y3+Y4_Y5+Y6_Y7+Y8_Y9+Y10_Y11+Y12_Y13+Y14_Y15+Y16):
% (—2.709728791 + 3.283066786 — 3.478071999 + 3.003521856 — 3.562669764 +

3.238168518 — 3.45056833 + 3.43799529 — 1.766971435 + 3.154580474 — 2.867898902 +
3.14126017 — 3.102773376 + 3.155143379 — 3.107161835 + 3.435163931) =0.11269

d) Pér Rt

bo=%(Yi)=i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+

+Y14 + Y15 + Y16 + Y17 + Y18 + Y19 + YZO + Y21 + Y22 + Y23 + Y24)

by = o= (Y + Yy + Vs + -+ Yp4) = —(3.913701596 + 4.797194518 + 4.769056181 +

4.294506037 + 4.853653945 + 4.646935735 + 4.741552511 + 4.728979472 +
3.175738652 + 4.394271361 + 4.133565275 + 4.527554531 + 4.393757558 +
4.44612756 + 4.398146017 + 4.726148113 + 4.289637185 + 4.573225339 +
4.232017367 + 4.388207494 + 4.160381959 + 4.111267229 + 4.770409163 +
4.393708139 =4.410822622

1
b1=E(—Y1—Y2—Y3—Y4_Y5_Ye_Y7_Y8+Y9+Y10+Y11+Y12+Y13+Y14+Y15+Y16)=
1l6 (—3.913701596 — 4.797194518 — 4.769056181 — 4.294506037 — 4.853653945 —

4.646935735 — 4.741552511 — 4.728979472 + 3.175738652 + 4.394271361 +
4.133565275 + 4.527554531 + 4.393757558 + 4.44612756 + 4.398146017 +
4726148113 +) =-0.15939

1
E(Y1—Y2—Y3—Y4+Y5+Y6+Y7+Y8_Y9_Y10—Y11—Y12+Y13+Y14+Y15+Y16)=

116 (—3.913701596 — 4.797194518 — 4.769056181 — 4.294506037 + 4.853653945 +

b2=

4.646935735 + 4.741552511 + 4.728979472 — 3.175738652 — 4.394271361 —
4.133565275 — 4.527554531 + 4.393757558 + 4.44612756 + 4.398146017 +
4.726148113) =0.183107

1
b3=E(Y1_Y2+Y3+Y4_Y5_Y6+Y7+Y8_Y9_Y10+Y11+Y12_Y13_Y14+Y15+Y16=

116 (—3.913701596 — 4.797194518 + 4.769056181 + 4.294506037 — 4.853653945 —

4.646935735 + 4.741552511 + 4.728979472 — 3.175738652 — 4.394271361 +
4.133565275 + 4.527554531 — 4.393757558 — 4.44612756 + 4.398146017 +
4.726148113) =0.106133
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b4:%(Y1+Y2_Y3+Y4_Y5+Y6_Y7+Y8_Y9+Y10_Y11+Y12_Y13+Y14_Y15+Y16:
% (—3.913701596 + 4.797194518 — 4.769056181 + 4.294506037 — 4.853653945 +
4.646935735 — 4.741552511 4 4.728979472 — 3.175738652 + 4.394271361 —

4133565275 + 4.527554531 — 4.393757558 + 4.44612756 — 4.398146017 +
4.72614811) =0.136409

e) Pér MRR

bo:%(Yi):i(+Y1+Y2+Y3+Y4+Y5+Y6+Y7+Y8+Y9+Y10+Y11+Y12+Y13+
Y4+ Yis + Y+ Y+ Yig+ Yig+ Yoo + Vo1 + Yop + Yoz +15y)

by = o= =--(9.391327706 + 9.84331283 + 10.30761844 + 10.75960356 +

24
10.37098805 + 10.82297318 + 11.28727878 + 11.73926391 + 9.950943494 +
10.40292862 + 11.38258896 + 11.84689457 + 10.40292862 + 10.86723423 +
11.31921935 + 10.93060384 + 12.2988797 + 11.09865924 + 11.09865924 +
11.098659244 + 11.09865924 + 11.09865924 + 11.09865924 +

11.09865924 =10.92962221

1
—WM Y- =Y, Y=Y -V, =Yg+ Yo+ VgtV  + Y, + Y3+ Y+ Vs + V) =

b, =
17 16

% (—9.391327706 — 9.84331283 — 10.30761844 — 10.75960356 — 10.37098805 —
10.82297318 — 11.28727878 — 11.73926391 + 9.950943494 + 10.40292862 +

11.38258896 + 11.84689457 + 10.40292862 + 10.86723423 + 11.31921935 +
10.93060384 + 12.2988797) =0.279807894

1
16

% (—9.391327706 — 9.84331283 — 10.30761844 — 10.75960356 + 10.37098805 +

b, M=V, =Y =Y+ Y5+ Yo+ YV, + Vg =Yg -V — Vi =Y, + Vi3 + Vi + Vi +Vi6) =

10.82297318 + 11.28727878 + 11.73926391 — 9.950943494 — 10.40292862 —
11.38258896 — 11.84689457 + 10.40292862 + 10.86723423 + 11.31921935 +
10.93060384 + 12.2988797) =0.489830173

1
b3=R(Y1—Y2+Y3+Y4—Y5—Ye+Y7+Y8—Y9—Y10+Y11+Y12—Y13—Y14+Y15+Y16)

= i(—9.391327706 —9.84331283 + 10.30761844 + 10.75960356 — 10.37098805 —

10.82297318 + 11.28727878 + 11.73926391 — 9.950943494 — 10.40292862 +
11.38258896 + 11.84689457 — 10.40292862 — 10.86723423 + 11.31921935 +
10.93060384 + 12.2988797 =0.458145366
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1
b4=E(Y1+Y2_Y3+Y4—Y5+Y6—Y7+Y8—Y9+Y10—Y11+Y12—Y13+Y14_Y15+Y16)

= %(—9.391327706 +9.84331283 — 10.30761844 + 10.75960356 — 10.37098805 +

10.82297318 — 11.28727878 + 11.73926391 — 9.950943494 + 10.40292862 —
11.38258896 + 11.84689457 — 10.40292862 + 10.86723423 — 11.31921935 +
10.93060384 — 12.2988797) =0.22599256

Me zévendésimin e konstanteve b, by, bs, bz dhe b, né modelin linear matematikor té formés

sé koduar fitohet modeli empirik i koduar linear i formés :

a) pér Ra
Y, = boXo + biX; + b, X, + b3 X5 + by X,

= 3.00035153X, — 0.14568X; + 0.197288X,+0.128156X; + 0.117195X,
b) pér Rz

Y, = boXy + b1 X, + by, X, + b3 X5 + by X,
= 4.136891337X, — 0.1653X; + 0.242512X,+0.1193675;+0.110888X,

C) pér Rq
Yy = boXo + by Xq + b X5 + b3 X3 + buX,

= 3.100516416X, — 0.15205X; + 0.192784X,+0.121784X5+0.112691X,
d) pér Rt
Y, = boXo + b1 X1 + b, X, + b3 X5 + b,X,

= 4.410822622X, — 0.15939X; + 0.183107X,+0.106133X5+0.136409X,
e) pérMRR

Yurr = boXo + b1 Xy + b, Xy + bsXs + by X,
= 10.9296211X, + 0.27980789X; + 0.489830X,+0.4581453X;
0.225992X,

Dekodimi i modelit matematikor

Pér dekodimin e konstantes ko dhe ki,kpks, ks duhet té zévendésohen vlerat reale (té

dekoduara) té madhésive hyrése sipas niveleve nga tabela

Shpejtésité e llogarituara

Vimax = X1max =140; fomax = Xamax =0.285
3max = Xzmax =1 hymax = Xamax =595
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A3min = X3min = 0.4; hymin = Xamin = 35
A, = 2 = 2 = 3.57388058
1= Ximax - 140~
In24 In5~
lein 80
2 2
A, = = = 2.04152388

Xomax 0.285

Iny, . o107
Az = 2 = 2 = 2.182715
3T lnXSmax B lni_ .
X3min 0.4
A 2 = 2 = 4.424924394
4 X4max B 55 B .
In" Insz
X4min 35

a; =1—A;nXymae = 1 — 3.57388058 - In140 = —16.660839

ay =1—AyInXymar = 1 — 2.0415238899488294 - [n0.287 = 3.5626557

az =1 — A3lnXzpmey = 1 —2.182715-In1 =1

Ay =1— A nXymay = 1 — 4424924394 - In55 = —16.7321447

Me zévendésimin e vlerave té shprehjeve né ekuacionet fitohen vlerat e po, p1,p2, p3 dhe py :
a) Pér Ra

Po=bo+by-a,+by-a,+bs-a;+b,-a,

Po = 3.0035153 — 0.14568 - (—16.660839) + 0.197288 - 3.54837 + 0.128156 - 1 +
0.117195 - (—16.732144)= 4.32178585399025

Llogarisim koeficientet

p, = p, = Ay - by = 3.57388058 - (—0.14568) = —0.5206429
p, = ps = Ay - by = 2.0415238899488294 - (0.197288) = 0.402768165

D3 = pg = As - by = 2.182715 - (0.128156) = 0.279728
Da =pp = Ay - by, = 4424924394 - (0.117195) = 0.51857901435483
b) Pér Rz

po:b0+b1'a1+b2'a2+b3'a3+b4'a4
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po = 4.136891337 — 0.1653 - (—16.660839) + 0.242512 - 3.54837 + 0.119367 - 1 +
0.110888 - (—16.732144)=6.015423345268

Llogarisim koeficientet

py =p, = Ay - by = 3.57388058 - (—0.1653) = —0.590762459874
py = py = Ay by = 2.0415238899488294 - (0.242512) = 0.49509404

P3 = Pgq = A3 - by = 2.182715-(0.119367) = 0.26054354457
Ps =Dbp = Ay by = 4424924394 - (0.110888) = 0.490671016
c) PérRq

Po=by+by-a; +by a,+bs a3+ by ay

pPo = 3.100516416 — 0.15205 - (—16.660839) + 0.192784 - 3.54837 + 0.121784 -1 +
0.112691 - (—16.732144)= 4.554087908526

Llogarisim koeficientet

py =p, = A, - by = 3.57388058 - (—0.15205) = —0.5434085
Py = ps = Az * by = 2.0415238899488294 - (0.192784) = 0.39357314

P3 =pg = Az - b3 = 2.182715-(0.121784) = 0.26581976356

Ps =DPn = Ay by = 4.424924394 - (0.112691) = 0.49864915488
d) Pér Rt

Po=bo+by-a;+by-a,+by a3+ by-ay

po = 4.410822622 — 0.15939 - (—16.660839) + 0.183107 - 3.54837 + 0.106133 -1 +
0.136409 - (—16.732144)= 5.539843104904

Llogarisim koeficientet

p, = p, = A, - b, = 3.57388058 - (—0.15939) = —0.5434085
py = ps = Ay - by = 2.0415238899488294 - (0.183107) = 0.39357314

Ps =p, = Az - by = 2.182715 - (—0.106133) = 0.26581976356
Py = pp, = Ag - by = 4424924394 - (0.136409) = 0.60359951166
e) Pér MRR

po:b0+b1'a1+b2'a2+b3'a3+b4'a4
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pPo = 10.9296211 + 0.2798 - (—16.660839) + 0.4898 - 3.54837 + 0.45814 -1 +
0.22599 - (—16.732144)=4.8672

Llogarisim koeficientet

Py = py = A; - by = 3.57388058 - (0.2798) = 0.9999
p, = ps = Ay * by = 2.0415238899488294 - (0.4898) = 1

P3 = DPq = A3+ b3 = 2.182715-(0.45814) =1
Pa=Dpp = Ay by = 4424924394 - (0.112691) = 0.9999

Me zévendésimin e barazimeve fitohet ekuacioni empirik i kérkuar i ashpérsisé sé sipérfages

sé pérpunuar né koordinata logaritmike
a) Pér Ra

Ya = py + p1Inv + pylnf + pslna + pylnh
= 4.32178585399025 — 0.5206429 - Inv + 0.402768165 - f + 0.279728
a4+ 0.5185790-h

b) Pér Rz

Yz = py + p1Inv + pyInf + pslna + pulnh
= 6.12323686458 — 0.590762459874 - Inv + 0.49509404 + 0.26054354
a+ 0.490671016 - h

c) PérRq

Yq = po + p1Inv + pyInf + pslna + pylnh
= 4.66365443786 — 0.5434085 - Inv + 0.39357314 - f + 0.26581976356
-a+ 0.44968 - h

d) Pér Rt

Yt = py + p1lnv + pyInf + pslna + pulnh
= 5.72563702897 — 0.5434085 - Inv + 0.39357314 - f + 0.26581976356
a4+ 0.60359951166 - h

e) Pér MRR

Yurr = Po + p1lnv + pyInf + p3lna + p,uinh
= 10.9296211 + 09999 - Inv+1-f+1-a+0.9999-h
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Ku jané:

Cra = exp(p,) = exp(4.41189518143) = 73.54882

Y = InRa gjegj.,Ra exp(Y)

Cr, = exp(py) = exp(6.015423345268) = 409.7540912906112

Y = InRz gjegj., Rz exp(Y)

Crq = exp(po) = exp(4.554087908526) = 95.02004872315418

Y = InRq gjegj.,Rq exp(Y)

Cre = exp(p,) = exp(5.539843104904) = 254.63804486380226

Y = InRt gjegj., Rt exp(Y)

Cyrr = exp(py) = exp(10.9296211) = 108.556446

Y = InMRR gjegj., MRR exp(Y)

Me antilogaritmimin e shprehjes fitohet varésia e kérkuar né formé eksponenciale:
a) pér Ra

R, = G- VKV . fkf. gka . pkh

R, = 73.54882 - V—0-5206429 . {0.402768165 . ;0.279728 . |)0.5185790

b) Pér Rz

R, = C- VKV . fkf. gka . pkh

R, = 409.6992464457 - V~0-590762 . £0.49509404 , 302605435 . |)0.490671016
c) PérRq

Ry = C- VKV . fkf. gka . pkh

Rq = 95.02004872315418 - V=0-543085 . 03935731 . 50.2658197 . ;0.44968
d) Pér Rt

R, = C - VKV . fKf. gka . pkh

R, = 254.63804486380226 - V~0-5434085 . £0.39357314 , 502658197 . |0.603599
e) Pér MRR

MRR = C,vkv,fkf_aka _hkh
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MRR = 108.556446 - V999 . f1 . 31 . 10999

Forma e dekoduar e ekuacionit do té jeté:

a) pér Ra

R, = C- VXV . fkf. gka . pkh

Ra = 73.54882 - V—0.5206429 . f0.402768165 . a0.279728 . h0.5185790

Ral(—l—l—l—l) — 73.548 - 8005206429 , () 1()70-402768165 . () 40.279728 , 350.5185790 —14 9Q5
Raz(—1—1—1+1) — 73.548 - §0~0-5206429 , () 1()70-402768165 . () 40.279728 , 550.5185790 —1g 837
Ra3(—1—1+1—1) = 73.548 - 80—0.5206429 . 0_1070.402768165 . 10.279728 . 350.5185790 =19.2595
Ra4(—1—1+1+1) = 73.548 - 80—0.5206429 . 0_1070.402768165 . 10.279728 . 550.5185790 =24.3402
RaS(—1+1—1—1) = 73.548 - 80—0.5206429 . 0.2850.402768165 . 0.40.279728 . 350.5185790 =22.115
Ra6(—1+1—1+1) = 73.548 - 80—0.5206429 . 0_2850.402768165 . 0_40.279728 . 550.5185790 =27.95
Ra7(—1+1+1—1) = 73.548 - 80—0.5206429 . 0.2850.402768165 . 10.279728 . 350.5185790 = 28.5763
Ra8(—1+1+1+1) = 73.548 - 80—0.5206429 . 0_2850.402768165 . 10.279728 . 550.5185790 =36.11504
Ra9(+1—1—1—1) = 73.548 - 140—0.5206429 . 0_1070.402768165 . 0_40.2797 . 350.5185790 =11.137
Ra10(+1—1—1+1) = 73.548 - 140—0.5206429 . 0.1070.402768165 . 0.4_0.279728 . 550.5185790 =14.07
Ra11(+1—1+1—1) = 73.548 - 140—0.5206429 . 0_1070.402768165 . 10.279728 . 350.5185790 =14.391
Ra12(+1—1+1+1) = 73.548 - 140—0.5206429 . 0.1070.402768165 . 10.279728 . 550.5185790 =18.188
Ra13(+1+1—1—1) = 73.548 - 140—0.5206429 . 0_2850.402768165 . 0_40.279728 . 350.5185790 =16.5
Ra14(+1+1—1+1) = 73.548 - 140—0.5206429 . 0_2850.402768165 . 0_40.279728 . 550.5185790 =20.88

Rats(r1414+1-1) = 73.548 - 140~0-5206429 . () 7gL 0402768165 , 10.279728 . 3505185790 —_51 353

Ra16(+1+1+1+1) — 7354‘8 . 140—0.5206429 . 0.2850.4—02768165 . 10.279728 . 550.5185790 =26.986

Ral7(0 000) = 73.548 - 110—0.5206429 . 0.1780.402768165 . 0.750.279728 . 450.5185790 =21.0502
Ra18(0 000) = 73.548 - 110—0.5206429 . 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502

Ra19(0 000) = 73.548 - 110—0.5206429 . 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502
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Ra2000000) = 73.548 - 11005206429

Raz1(0000) = 73.548 - 11070-5206429

Razz(o 000) = 73.548 - 110 0:5206429

Raz?,(o 000) = 73.548 - 110 0-5206429

Raz4(o 000) = 73.548 - 110 0-5206429

. 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502
. 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502
. 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502
. 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502

. 0.1780.402768165 . 0.750.279728 . 450.51857 = 21.0502

a) pér Rz

R, = C- VK . fkf. gka . pkh

RZ = 409.6992464457 - V—0.590762 . f0.4-95094-04- . a0.26054-35 . h0.490671016

Rzl(—1—1—1—1) = 409.6992 - 80—0.590762 . 0.1070.49509404 . 0.40.2605435 . 350.490671 =45.953

RZZ(—1—1—1+1) = 409.69923 - 80—0.590762 . 0.10700.4950940 . 0.40.26054 . 550.4906719 =57.345

RZ3(—1—1+1—1) - 409-6992
RZ4(—1—1+1+1) = 409.6992

Rys(_141-1-1) = 409.6992

RZ6(—1+1—1+1) = 4096992 '
RZ7(—1+1+1—1) = 409.6992 )

Rz8(—1+1+1+1) = 409.6992 -

Ryo(+1-1-1-1) = 409.6992

Rzt0(+1-1-141) = 409.6992

Rz11(+1—1+1—1) = 409.6992 -
Rz12(+1—1+1+1) = 409.6992 -
Rz13(+1+1—1—1) = 409.6992 -
Rz1a(+1+1-141) = 409.6992 -
Rzis(+1+141-1) = 409.6992 -

Rz16(+1+1+4141) = 409.6992 -

. 80—0.590762

. 90—0.590762

. 14_0—0.590762

. 80—0.590762 . 0_1070.49509404 .

80—0.590762 . 0.2850'49509404

80—0.590762

80—0.590762 . 0.2850'49509404 .

140—0.590762
14_0—0.590762
140—0.590762
14_0—0.590762
14_0—0.590762

140—0.590762
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. 0.1070.49509404 .

. 0.2850'49509404 .

. 0.2850'49509404 .

. 0.1070.49509404
. 0_1070.49509404
. 0.1070.49509404
. 0.2850'49509404
. 0.2850'49509404
. 0.2850'49509404

. 0.2850'49509404

10.26054 , 350.490671 — £g 315()
102605435 . £50.490671 —77 7720

0.50.2605435 . 350.4—90671 =74.630

. 0.40.2605435 . 550.4—90671 =93.132

102605435 , 350490671 — 94 7073

102605435 . 550490671 —118 186

. 140—0.590762 . 0.1070.495094—04 . 0.4_0.2605435 . 350.490671 =33.01

. 0.40.26054 . 550.4—90671 =41.219

. 10:2605435 , 350490671 —41 916

. 10-2605435 , 550490671 —g9 308

. 0_40.26054—35 . 350.490671 =536
. 0.40.2605435 . 550.490671 =66.9
. 10.26054—35 . 350.4-90671 =68.075

. 102605435 , £50.490671 —g/ g5g
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R217(0 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0.750.26054 . 450.490671 =65.2516

R218(0 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0_750.26054 . 450.490671 = 65.2516
Rzl9(0 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0_750.26054 . 450.490671 = 65.2516
RzZO(O 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0_750.26054 . 450.490671 = 65.2516
Ry2100000) = 409.6992 - 11070590762 . 178049509404 . 9, 750.2605 . 450490671 — 65 2516
RZZZ(O 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0.750.26054 . 450.490671 = 65.2516
RZZ3(O 000) = 409.6992 - 110—0.590762 . 0.1780'49509404 . 0_750.26054 . 450.490671 = 65.2516
Rz24(0000) = 409.6992 - 11070390762 . (178049509404 . () 7502605 . 450490671 — 652516

a) pér Rq

Rq — C_Vkv_fkf_aka_hkh

Rq =95.02004872315418 _V—O.543085 . f0.3935731 . a0.2658197 . h0.44968

Rqi(-1-1-1-1) = 95.020048 - 80~ 0343085 . ,1070-39357 . ,40-2658197 . 35044968 —14 18625
Rga(-1-1-1+1) = 95.020048 - 800-543085 . 0,1(70-39357 . 402656197 . 55044968 —17 38350
Rq3(_1_1+1_1) = 95.020048 - 80~0-543085 . () 1()70-3935731 . 10.2658197 , 35044968 —_18 0851
Rgac1-1+1+1) = 95.020048 - 8070343085 . 010703935 . 10-265819 . 55044968 —33 16110976
Rgs(-1+1-1-1) = 95.020048 - 8070-543085 . 0,2850-39357 . (402656197 . 35044968 —3() 8484
Rgs(-1+1-1+1) = 95.020048 - 80~ 0343085 . (0, 285039357 . (,40.2658197 . 55044968 —75 54721
Rg7(-1+1+1-1) = 95.020048 - 80~ 0343085 . 0, 2850-3935 . 10.2658197 . 350.44968 — 76 5783449
ng(_1+1+1+1) = 95.020048 - 80~0-543085 . () g50.3935731 , 10.2658197 . 550.44968 —3) 55849
Rgo(+1-1-1-1) = 95.020048 - 14070543085 010703935 . 402656197 . 35044968 —10 46882
Rq10(+1_1_1+1) = 95.020048 - 140~0-543085 . () 1()70:3935 . () 40-2658197 , £0.44968 _17 g7g
Rq11(+1_1+1_1) — 95.020048 - 140~0-543085 . () 1()70-3935 . 10.2658197 , 350.44968 —13 34602
Rq12(+1—1+1+1) — 95.020048 - 140~0-543085 . () 1()70:39351 . 10.2658197 . 550.44968 —1¢ 35391

Rq1s(+1+1-1-1) = 95.020048 - 14070543085 . 0. 2850.3935 . 7 40.265819 . 35044968 — 15 385
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Rq1a(s141-141) = 95.020048 - 14070543085 . 0 28503935 . ( 402658197 . 550.44968 —1g 8527
Rq15(+1+1+1—1) = 95.020048 - 140—0.543085 . 0.2850'3935 . 10.2658197 . 350.44—968 =19.6136
Rq16+14141+1) = 95.020048 - 14070543085 . 0 2850.3935 . 102658197 . 55044968 34 3411

Rq17(0 000y = 95.020048 - 11070543085 . 017803935 . 7502658197 . 450.44968 = 19,7799

Rq18(0000) = 95.020048 - 11070543085
Rq1000000) = 95.020048 - 11070543085
Rq2000000) = 95.020048 - 11070543085
Rq21(0000) = 95.020048 - 11070543085
Rq2200000) = 95.020048 - 11070543085
Rq230000) = 95.020048 - 11070543085
Rq24(0000) = 95.020048 - 11070543085
Pér Rt:

Rt=c_VkV_fkf_aka,hkh

+0.1780-3935 -

+0.1780-3935 -

+0.1780-3935

. 0.1780'3935 .

+0.1780-3935

+0.1780-3935 -

+0.1780-3935 -

0.750.2658197

0.750.2658197

. 0_750.2658197

0.750.2658197

. 0.750.2658197

0_750.2658197

0_750.2658197

- 45044968 = 19 7799
- 45044968 — 19 7799
- 45044968 — 19 7799
- 45044968 = 19 7799
- 45044968 = 19 7799
- 45044968 — 19 7799

+ 45044968 =19.7799

Rt = 254.63804486380226 - V—0.54-34-085 . f0.39357314- . a0.2658197 . h0.60359951166

Rtl(—l—l—l—l) = 2546380

Riz(—1-1-1+1) = 254.6380 - 80705434085

Rt3(_1_1+1_1) = 254.6380 - 80~ 0-5434085

Rea—1-141+1) = 254.6380 - g()—0-5434085

RtS(—1+1—1—1) = 254.6380 - 80~ 0-5434085

Rig(—141-141) = 254.6380 - g(~0-5434085

Rez(c14141-1) = 254.6380 - 80~ 0-5434085

Rt8(—1+1+1+1) = 254.6380 - 8§0~0-5434085

Rt9(+1—1—1—1) = 254‘6380

. 80—0.5434085 . 0.1070.39357 . 0.40.2658197 . 350.60359 =65.52300

. 0.1070.39357 . 0.40.2658197 . 550.60359 =86.05170

. 0.1070.39357 . 10.2658197 . 350.60359 =83.592301

. 0.1070.39357314 . 10.2658197 . 550.60359 =09.7822

. 0.2850'39357 . 0_40.2658197 . 350.60359 =96.2941

. 0.2850'39357 . 0.40.2658197 . 550.60359 =126.463

. 0.2850'39357 . 10.2658197 . 350.60359 =122.84924

. 0.2850'3935 . 10.2658197 . 550.60359 =161.3385539

. 140—0.5434085 . 0.1070.39357 . 0.40.2658197 . 350.60359 =48.3530

Rt10(+1—1—1+1) = 254.6380 - 140—0.5434085 . 0.1070.39357 . 0.4_0.2658197 . 550.60359 =63.5023
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Rt11(+1—1+1—1) = 254.6380 -
Re12(+1-14141) = 254.6380
Rt13(+1+1—1—1) = 254.6380 -
Rt14(+1+1—1+1) = 254.6380 -
Rets(+1+141-1) = 254.6380

Rete(+1+1+1+1) = 254.6380 -

140~0-5434085 . () 1(70-39357 . 10.2658197 . 350.60359 —g1 68742
140~0-5434085 . () 1(70-39357 . 10.2658197 . 550.60359 —g1 0144
14~0-543408 , () 2g50.3935731 , () 40.26581 , 350.60359 — 71 0608
14(0~0:5434085 , () 7g50.3935 , () 40.2658197 . 550.60359 _g3 3245
140~0-5434085 . () g50.3935 , 10.2658197 , 350.60359 —g( 65730

140—0.5434085 . 0.2850'3935 . 10.2658197 . 550.60359 =119.060

Ru17(0000) = 254.6380 - 11070-5434085 . 17803935 . (0, 7502658197 . 45060359 = 97 5849

Rits(0000) = 254.6380 - 11070-5434085 . 17803935 . 07502658197 . 45060359 = 97 5849

Ri10(0000) = 254.6380 - 110705434085 . 17803935 . () 750.2658197 . 45060359 — 92 5849

Ri2000000) = 254.6380 - 11070-5434085 . 17803935 . 0, 7502658197 . 45060359 — 92 5849

Ri21(0000) = 254.6380 - 110705434085 . 0,17803935 . 7502658197 . 45060359 — 92 5849

Re22(0000) = 254.6380 - 110705434085 (,1780-3935 . (0,750-2658197 . 450-60359 = 92 5849

Re23(0000) = 254.6380 - 110705434085 . (,1780-3935 . (0,750-2658197 . 450-60359 = 97 5849

Re24(0000) = 254.6380 - 110705434085 . 0,1780-3935 . (,750:2658197 . 45060359 =93 5849

Pér MRR:

MRR = C_vkv_fkf_aka _hkh

MRR = 108.556446 - V%999 . f1 . g1 . 099

MRR;(_1-1-1-1) = 108.556446 - 80%99% - 0.107" - 0.4" - 35%9%% =12906.5527

MRR,(_1-1-1+1) = 108.556446 - 80°°°° - 0.107" - 0.4" - 55°°°° =20272.5607

MRR3(_1-141-1) = 108.556446 - 80%°% - 0.107" - 1* - 35°%°° =32266.38174

MRRy(—1-141+1) = 108.556446 - 80%9% - 0.107" - 1! - 55%99% =50681.40175

MRR5(_14+1-1-1) = 108.556446 - 80%°% - 0.285" - 0.4" - 35°9%° =34377.26653

MRRg(_141_141) = 108.556446 - 800997 - 0.285" - 0.41 - 55%9%° =85943.16633

MRR;(_14141-1) = 108.556446 - 80%9% - 0.285" - 11 - 350999 =134992.5187
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MRRg(_14+1+41+1) = 108.556446 - 80%9%% - 0.285 - 11 - 559999 =22573.83101
MRRg(41-1-1-1) = 108.556446 - 140°9? - 0.107* - 0.4" - 35099 =35457.1333
MRR;g(+1-1-1+41) = 108.556446 - 140°°°° - 0.107* - 0.4" - 55%9°° =56434.57753
MRRy1(+1-141-1) = 108.556446 - 140°9%9 - 0.107* - 1* - 35%99° =88642.83325
MRR3(4+1-1414+1) = 108.556446 - 140°9°? - 0.107* - 1* - 55%9%° =60126.55924
MRR;3(4141-1-1) = 108.556446 - 140°9°? - 0.285" - 0.4" - 35999% = 94441.89711
MRR14(+1+1-1+1) = 108.556446 - 140°9°% - 0.285" - 0.4" - 55°9°° =150316.3981
MRR;5(4+141+1-1) = 108.556446 - 140°99? - 0.285" - 1* - 357999 =236104.7428
MRR6(+1+1+41+1) = 108.556446 - 140°99% - 0.285" - 1* - 55°9°% =236104.7428
MRR17(0 000y = 108.556446 - 110%9%9 - 0.178" - 0.75" - 45°9%° = 71129.12661
MRR1g(0000) = 108.556446 - 110°9%% - 0.178" - 0.75" - 45%99% = 71129.12661
MRR19(0 000y = 108.556446 - 110%99% - 0.178" - 0.75" - 45%99% = 71129.12661
MRR0(0 000y = 108.556446 - 110°9%9 - 0.178 - 0.75" - 45°9%° = 71129.12661
MRR,1(0000y = 108.556446 - 110%999-0.178" - 0.75" - 45%999 = 71129.12661
MRR,2(0 000y = 108.556446 - 110°9%9 - 0.178 - 0.75" - 45°9%° = 71129.12661
MRR,3(0000) = 108.556446 - 110°9%9 - 0.178 - 0.75" - 45°9%° = 71129.12661

MRR 2400000y = 108.556446 - 110%°9 - 0.178" - 0.75" - 45%9%° = 71129.12661
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Tabela 5.11: Llogaritjet pér analizén dispersive pér Ra

Vlera eksperimentale

Vlerat e logaritmuara

Nr. Ra Y=InRa Rallog InRallog (Y-Y) -
Y-Y)
1 12.521 | 2.527407235 | 14.90531678 2.70171798 -0.17431 0.030384
2 24.234 | 3.187756606 | 18.83743803 2.935846274 0.25191 0.063459
3 29.452 | 3.38276182 19.25950101 2.958004498 0.424757 0.180419
4 18.324 | 2.908211676 | 24.34028489 3.192132792 -0.28392 0.080611
5 32.052 | 3.467359584 | 22.11583391 3.096293818 0.371066 0.13769
6 23.17 | 3.142858338 | 27.95013732 3.330422113 -0.18756 0.03518
7 28.653 | 3.35525815 28.57637525 3.352580336 0.002678 7.17E-06
8 28.295 | 3.342685111 | 36.11501223 3.58670863 -0.24402 0.059547
9 5321 | 1.671661256 | 11.13796582 2.410359616 -0.7387 0.545675
10 | 21.312 | 3.059270294 | 14.07623495 2.644487911 0.414782 0.172044
11 | 16.241 | 2.787538909 14.3916206 2.666646134 0.120893 0.014615
12 21.03 3.04594999 18.18822539 2.900774428 0.145176 0.021076
13 | 20.236 | 3.007463196 | 16.52600919 2.804935455 0.202528 0.041017
14 | 21.324 | 3.059833199 | 20.88567983 3.039063749 0.020769 0.000431
15 | 20.325 | 3.011851655 | 21.35363478 3.061221972 -0.04937 0.002437
16 | 28.215 | 3.339853751 | 26.98686501 3.295350266 0.044503 0.001981
17 | 18.235 | 2.903342824 | 21.05023278 3.046911619 -0.14357 0.020612
18 | 24.214 | 3.186930978 | 21.05023278 3.046911619 0.140019 0.019605
19 | 17.214 | 2.845723006 | 21.05023278 3.046911619 -0.20119 0.040477
20 | 20.124 | 3.001913133 | 21.05023278 3.046911619 -0.045 0.002025
21 | 16.024 | 2.774087598 | 21.05023278 3.046911619 -0.27282 0.074433
22 | 15.256 | 2.724972868 | 21.05023278 3.046911619 -0.32194 0.103645
23 | 26.215 | 3.266331766 | 21.05023278 3.046911619 0.21942 0.048145
24 | 20.235 | 3.007413778 | 21.05023278 3.046911619 -0.0395 0.00156
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Tabela 5.12: Llogaritjet pér analizén dispersive pér Rz

Vlera eksperimentale

Vlerat e logaritmuara

Nr. Rz Y=InRz Rzllog InRzllog (Y-Y) -
Y-Y)
1 36.3109 | 3.592117972 | 45.95321838 | 3.827623887 -0.23551 0.055463
2 72.702 4.286368894 | 57.34562748 | 4.049096598 0.237272 0.056298
3 91.3012 | 4.514163931 | 58.31500743 | 4.065859478 0.448304 0.200977
4 54.0558 | 3.990016846 | 72.77206712 | 4.287332188 -0.29732 0.088396
5 | 100.9638 | 4.614762037 | 74.63098417 | 4.312555758 0.302206 0.091329
6 90.5947 | 4.506395712 | 93.13298976 | 4.534028469 -0.02763 0.000764
7 | 112.60629 | 4.723897576 | 94.70732519 | 4.550791349 0.173106 0.029966
8 84.3191 | 4.434608411 | 118.1865206 | 4.772264059 -0.33766 0.114011
9 16.4951 | 2.803063367 | 33.03113404 | 3.497450572 -0.69439 0.482174
10 | 62.23104 | 4.130853911 | 41.21998794 | 3.718923283 0.411931 0.169687
11 52.223 3.955523011 | 41.91677743 | 3.735686163 0.219837 0.048328
12 62.0385 412775516 | 52.30849956 | 3.957158873 0.170596 0.029103
13 62.7316 | 4.138865308 | 53.64468754 | 3.982382444 0.156483 0.024487
14 74.634 4.312596167 | 66.94391332 | 4.203855154 0.108741 0.011825
15 60.975 4.110463944 | 68.07554428 | 4.220618034 -0.11015 0.012134
16 84.645 4.43846604 | 84.95236983 | 4.442090744 -0.00362 1.31E-05
17 55.7991 4.02175774 | 65.25163423 | 4.178251092 -0.15649 0.02449
18 71.4313 | 4.268736149 | 65.25163423 | 4.178251092 0.090485 0.008188
19 | 52.15842 | 3.954285626 | 65.25163423 | 4.178251092 -0.22397 0.050161
20 | 64.3968 | 4.165063942 | 65.25163423 | 4.178251092 -0.01319 0.000174
21 | 47.59128 | 3.862649551 | 65.25163423 | 4.178251092 -0.3156 0.099604
22 | 44.70008 | 3.799975291 | 65.25163423 | 4.178251092 -0.37828 0.143093
23 | 8257725 | 4413734219 | 65.25163423 | 4.178251092 0.235483 0.055452
24 61.5144 | 4.119271294 | 65.25163423 | 4.178251092 -0.05898 0.003479
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Tabela 5. 13: Llogaritjet pér analizén dispersive pér Rq

Vlera eksperimentale Vlerat e logaritmuara
Nr. Rq Y=InRq Rallog InRgllog (Y-Y) Y9y
1 | 15.0252 | 2.709728791 | 14.18625057 | 2.652273226 | 0.057456 | 0.003301
2 | 26.6574 | 3.283066786 | 17.38350722 | 2.855521896 | 0.427545 | 0.182795
3 | 32.3972 | 3.478071999 | 18.0851339 2.895090269 | 0.582982 | 0.339868
4 | 20.1564 | 3.003521856 | 22.16110976 3.09833894 | -0.09482 | 0.00899
5 | 35.2572 | 3.562669764 | 20.84845285 | 3.037279741 | 0.52539 | 0.276035
6 25.487 | 3.238168518 | 25.54721763 | 3.240528412 | -0.00236 | 5.57E-06
7 | 31.5183 | 3.45056833 | 26.57834497 | 3.280096785 | 0.170472 | 0.029061
8 | 31.1245 | 3.43799529 | 32.56849649 | 3.483345456 | -0.04535 | 0.002057
9 5.8531 | 1.766971435 | 10.46882562 | 2.348401853 | -0.58143 | 0.338061
10 | 23.4432 | 3.154580474 | 12.82825966 | 2.551650523 | 0.60293 | 0.363525
11 17.6 2.867898902 | 13.34602912 | 2.591218897 | 0.27668 | 0.076552
12 | 23.133 | 3.14126017 | 16.35391907 | 2.794467567 | 0.346793 | 0.120265
13 | 22.2596 | 3.102773376 | 15.38523631 | 2.733408369 | 0.369365 | 0.136431
14 | 23.4564 | 3.155143379 | 18.85271695 | 2.936657039 | 0.218486 | 0.047736
15 | 22.3575 | 3.107161835 | 19.61364333 | 2.976225413 | 0.130936 | 0.017144
16 | 31.0365 | 3.435163931 | 24.03411028 | 3.179474083 | 0.25569 | 0.065377
17 | 20.0585 | 2.998653004 | 19.2779975 2.95896442 | 0.039689 | 0.001575
18 | 26.6354 | 3.282241158 | 19.2779975 2.95896442 | 0.323277 | 0.104508
19 | 18.9354 | 2.941033186 | 19.2779975 2.95896442 | -0.01793 | 0.000322
20 | 22.1364 | 3.097223312 | 19.2779975 2.95896442 | 0.138259 | 0.019116
21 | 18.4276 | 2.913849541 | 19.2779975 2.95896442 | -0.04511 | 0.002035
22 | 16.7816 | 2.820283048 | 19.2779975 2.95896442 | -0.13868 | 0.019233
23 | 28.8365 | 3.361641946 | 19.2779975 2.95896442 | 0.402678 | 0.162149
24 | 22.2585 | 3.102723958 | 19.2779975 2.95896442 0.14376 | 0.020667
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Tabela 5.14: Llogaritjet pér analizén dispersive pér Rt

Vlera eksperimentale

Vlerat e logaritmuara

Nr. Rt Y=InRt Rtllog InRtllog (Y-Y) .
Y-
1 50.084 | 3.913701596 | 65.52300839 | 4.182401354 -0.2687 0.0722
2 121.17 | 4.797194518 | 86.05170906 4.454948384 0.342246 0.117132
3 | 117.808 | 4.769056181 | 83.59230168 4.425951431 0.343105 0.117721
4 73.296 | 4.294506037 | 109.7822063 4.69849846 -0.40399 0.16321
5 | 128.208 | 4.853653945 | 96.29417896 4.56740787 0.286246 | 0.081937
6 | 104.265 | 4.646935735 | 126.463648 4.8399549 -0.19302 0.037256
7 114.612 | 4.741552511 | 122.8492442 4.810957947 -0.06941 0.004817
8 113.18 | 4.728979472 | 161.3385539 | 5.083504976 -0.35453 0.125688
9 | 23.9445 | 3.175738652 | 48.35308286 3.878529981 -0.70279 0.493916
10 | 80.9856 | 4.394271361 | 63.50235621 4.151077011 0.243194 0.059143
11 62.4 4.133565275 | 61.68742231 | 4.122080058 0.011485 | 0.000132
12 | 92532 |4.527554531 | 81.01441384 | 4.394627087 0.132927 0.01767
13 | 80.944 | 4.393757558 | 71.06084609 | 4.263536497 0.130221 | 0.016958
14 | 85.296 | 4.44612756 | 93.32458022 | 4.536083527 -0.08996 0.008092
15 81.3 4,398146017 | 90.65730999 4507086574 -0.10894 0.011868
16 112.86 | 4.726148113 | 119.0607186 4.779633603 -0.05349 0.002861
17 72.94 | 4.289637185 | 92.58498351 | 4.528126963 -0.23849 0.056877
18 | 96.856 | 4.573225339 | 92.58498351 4528126963 0.045098 0.002034
19 | 68.856 | 4.232017367 | 92.58498351 | 4.528126963 -0.29611 0.087681
20 | 80.496 | 4.388207494 | 92.58498351 | 4.528126963 -0.13992 0.019577
21 | 64.096 | 4.160381959 | 92.58498351 4528126963 -0.36775 0.135236
22 | 61.024 | 4.111267229 | 92.58498351 | 4.528126963 -0.41686 0.173772
23 | 117.9675 | 4.770409163 | 92.58498351 | 4.528126963 0.242282 | 0.058701
24 80.94 | 4.393708139 | 92.58498351 | 4.528126963 -0.13442 0.018068
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Tabela 5. 15: Llogaritjet pér analizén dispersive pér MRR

Vlera eksperimentale Vlerat e logaritmuara
Nr.| MRR | Y=InMRR MRRIlog INMRRIlog (Y-Y) -
Y-Y)
1 11984 | 9.391327706 | 12906.5527 | 9.465490422 | -0.07416 0.0055
2 18832 | 9.84331283 | 20272.5607 | 9.917023561 | -0.07371 | 0.005433
3 29960 | 10.30761844 | 32266.38174 | 10.38178115 | -0.07416 0.0055
4 | 47080 | 10.75960356 | 50681.40175 | 10.83331429 | -0.07371 | 0.005433
5 31920 | 10.37098805 | 34377.26653 | 10.44515077 | -0.07416 0.0055
6 50160 | 10.82297318 | 53997.00747 | 10.89668391 | -0.07371 | 0.005433
7 79800 | 11.28727878 | 85943.16633 | 11.3614415 -0.07416 0.0055
8 | 125400 | 11.73926391 | 134992.5187 | 11.81297464 | -0.07371 | 0.005433
9 20972 | 9.950943494 | 22573.83101 | 10.02454659 -0.0736 0.005417
10 | 32956 | 10.40292862 | 35457.1333 | 10.47607973 | -0.07315 | 0.005351
11 | 52430 | 10.86723423 | 56434.57753 | 10.94083733 -0.0736 0.005417
12 | 82390 | 11.31921935 | 88642.83325 | 11.39237047 | -0.07315 | 0.005351
13 | 55860 | 10.93060384 | 60126.55924 | 11.00420694 -0.0736 0.005417
14 | 87780 | 11.38258896 | 94441.89711 | 11.45574008 | -0.07315 | 0.005351
15 | 139650 | 11.84689457 | 150316.3981 | 11.92049767 -0.0736 0.005417
16 | 219450 | 12.2988797 | 236104.7428 | 12.37203081 | -0.07315 | 0.005351
17 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
18 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
19 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
20 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
21 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
22 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
23 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
24 | 66082.5 | 11.09865924 | 71129.12661 | 11.17225219 | -0.07359 | 0.005416
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5.2.1 Vlerésimi i signifikancés sé parametrave té modelit

Pér vlerésimin e signifikancés (réndésisé) sé parametrave té modelit mund té shfrytézohet
cdonjéri nga dy kriteret e njohura:

Kriteri t- i Student-it ose F- i Fischer-it, megenése ekziston varshméria e formés:

F(L,f) = £(f)

Vlerésimi i signifikancés sipas kriterit-F éshté paragitur né tabelén.
Sipas kétij kriteri duhet té plotésohet kushti:

St
Fri = ] > F
Ku jané:

Fri —vlera e llogaritur e kriterit-F pér parametrin e i-té,

S?%- dispersioni i parametrit té i-té,

S?e -dispersioni i rezultateve né pikén zero,

Ft - Vlera tabelare e kriterit —F e cila sipas kritereve té dhéna (FLF=1, fE=7) atéheré Ft=5.59

Dispersioni i parametrave té modelit éshté:

Sz = 2bi
fi

Ku éshté:

SZ = i
fi

N
Sbi == bi ) Z Xiu ) Yu == Ni ) bi, i = 0,1,2,3,
u=1

Ku pér i=0, Ni=24, ndérsa pér i=1,2,3 - Ni=16; shkallét e lirisé fi =1.
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Tabela.5.16: Shprehjet pér llogaritjen e analizés dispersive

Burimi i Shkallét e Shuma e katroréve Dispersioni Marrédhénia
variacionit lirisé dispersive Fr
So 5
bo fo=1 Sho=Nby? fo RO 52
S S2
2 St =+ Fri = 3
by fi=1 Sh;=Nb; fi S2
S> S2
2 Si== Fra = 5
b, f,=1 Sh,=Nb; f2 e
Sk S
b fi=1 Sbr=Nby? fr RE g2
N
— _ 2 —
Shuma Se= P, (Yeu = Yempu)™ = 52 Sk Koeficientet jané
- =1 B - .= o0
reziduale fri= N-K - 1 ; ) B fa significant nése
Fri>Ft
z Y, —N z b?
u=1 i=0
Shuma e N o2l=SU
pérgjithshme £.=N Sy = Z Y2, VT,
u=1

Ny
Sg = Z(YeOV - Yemva)2 =
v=1

Gabimet e S
eksperimentev | ¢ _ . 4 % 5 1 5§ = f_z
e e (z YeOu - N_Z YeOu)
u=1 Y u=1
Adekuatshmé
ria e modelit fLe=f, - fe S.e= S, - Sk S 2=SLE F _Sir

Me zévendésimin e vlerés sé parametrave (bi gjegjésisht, bo, b1, b, bz, bs dhe po, p1, p2, P3, Pa
fitohen:

a) pér Ra
Spo = N - b2 = 24-(3.00035153)? =216.0506

Sy; = N-b% =16 (—0.14568)2 =0.339562

Spa = N - b2 = 16 - (0.197288)2 = 0.62276
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Sb3=N'b§
Sb4:N'bZ
b) pér Rz

Sb0=N-b§
5b1:N'b12
szzN'b%
Sb3=N-b§
5b4=N'bZ
C) pér Rq

5b0=N'b§
Sp1 =N - bi
szzN'b%
Sb3=N-b§
Spa = N - b
d) pér Rt

Spo = N - b§
5b1:N'b12
Sb2=N'b%
5b3=N'b§
Sb4:N'bZ
d) pér MRR
Spo = N - b§
Sp1 = N - b}
sz:N'b%
Sb3:N'b§
Spa = N - b§

=16

=16

=24

=16

=16

=16

=16

=24-

=16-

= 24-

=16"

=16-

=16-

=16-

- (0.128156)2 =0.262785

-(0.117195)? =0.219754

(4.136891337)% =410.7329
(—0.1653)2 =0.437167
(0.242512)% = 0.940993
(0.119367)% =0.227976

(0.110888)% =1.774204

(3.100516416)% = 230.7168
(—0.1520)2 =0.369919

- (0.192784)% = 0.594651

- (0.121784)% =0.2373

£ (0.11264)? =0.203188

- (4.410822622)? =466.9285
- (—0.15939)2 =0.406493
+(0.183107)2 = 0.536451

- (0.106133)2 =0.180227

- (0.136409)% =0.297719

(10.926)% =2866.959402
(0.279807)? =1.25267932
(0.48983)% = 3.838937573
(0.45814)2 =0.180227

(0.22599)? =0.817162208
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Disperzioni i parametrave té modelit do té jeté:

a) pér Ra

%:%:
g:%:
$3=2=
$=2=
$7=2=
b) pér Rz

%:%:
g=%=
g:%:
$3=2=
ﬁ:%:
C) pér Rq

$-2-
g:%:
$g-2-
g:%:

410.7329
——— = 410.7329
0.437167

—— = 0437167
0.940993

——— = 0.940993
0.940993

————— = 0.940993
1.774204

———— = 1.774204
410.7329

——— = 410.7329
0.437167

———— = 0437167
0.940993

——— = 0.940993
0.940993

———— = 0.940993
1.774204

L = 1.774204
230.7168

——— =1230.7168
0.369919

———— = 0369919
0.594651

———— = 0.594651
0.2373

— = 0.2373
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, S4 0.203188
S¢=—=————=10.203188
fa 1
d) pér Rt
, So 466.9285
S8 =" =—"""=1466.9285
fo 1
, 51 0.406493
S; =—=—————=10.406493
fi 1
, S, 0.536451
§f=—=———=10.536451
f 1
, S3 0.180227
§2=—=—"—""=10.1802278
f3 1
S, 0.297719
§S2=—=——"=0.297719
fa 1
e) pér MRR
, So 2866.959402
S§ = —=———"—"—=2866.959402
fo 1
, S1 125267932
S{ =—=—————=1.25267932
h 1
, Sz 3.838937573
S§ = —=———=23.838937573
f 1
, 93 0.180227
S§ =—=——7——=10.180227
fs 1
, S4 0817162208
S; =—=———=10.8171968
fa 1

Ndérsa, dispersioni i rezultateve né pikén zero pércaktohet:

a) pér Ra

Se = Y82 (Yeou — Yempor)? = (0.020612 + 0.019605 + 0.040477 + 0.002025 +
0.074433 + 0.103645 + 0.048145 + 0.00156) =0.3105

, Sg 03105
s2="E= = 0.04357
fe 7
b) pér Rz
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Sg = YN (Yeou — Vempon)? = (0.02449 + 0.008188 + 0.050161 + 0.000174 +
0.099604 + 0.143093 + 0.055452 + 0.003479) =0.384

, Sg 0384

SZ=—=——= 0.05949
fe 7

C) pér Rq

Sg = YN (Yeou = Pempov)? = (0.001575 + 0.104508 + 0.000322 + 0.019116 +
0.002035 + 0.019233 + 0.162149 + 0.020667) =0.326

, Sg 0326 0.0470
Ffe 7 '
d) pér Rt

Sg = YN (Yeou — Yempov)? = (0.056877 + 0.002034 + 0.087681 + 0.019577 +
0.135236 + 0.173772 + 0.058701 + 0.018068) =0.5519

, Sg 2190866
S =—=———=0.0785
fe 7
e) pér MRR

Sg = Y% (Yaou — Yempon)? = (0.005416 + 0.005416 + 0.005416 + 0.005416 +
0.005416 + 0.005416 + 0.005416 + 0.005416) =0.043371

, Sp0.043371
SE="=———=0.006189
fe 7
ku jané:

Yempo- Vlerat logaritmike emprike (llogaritura) pér nivelin zero
Y.o- vlerat logaritmike eksperimentale (matura) pér nivelin zero
Duke formuar raportin e dispersioneve té parametrave té modelit ndaj dispersionit né pikén

zero, do té kemi:
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Sipas kriterit té Fisher-it

Koeficientet jané signifikant nése éshté:

Fri>Ft

Pér o=0.05, vlerat tabelare per: nl(numruesi)=fi=1, n2(emruesi)=fg=7:
£ /7,/E) = 5.59

a) Pér Ra

Spo _ 216.0506

Fropg = -20 = — 4876.989 > F, = 5.59
T (bo) Sg 0.0443 876.989 > t 55

F _Sm_ 0339562 7.6650 > F, = 5.59
TOD =2 T Topqe3 T O =TT

F _Spe 062276 0577 > F, = 5.59
"0 = 5r T go0a9 =TT

F _ Sbs _ 0-262785 5.9219 > F, = 5.59
TOD T 5T T 00443 | OO ST

F _ Spa 0219754 4960 > F, = 5.59
Ton =52 T Topqq3 T OO =T

b) Pér Rz:

F _Spo _ 410.7329 7474802 > F, = 5.59
T00) =72 = "0 0549 e =t =0

Fro =oo  OATI67 e s b 550
"D =72 T Tg 549 T OO =TT

F _Sp2 0940993 - o485 > F =559
"0 =2 = o549 =fe=

F _Sp3 _ 0227976 _ 41488 > F, = 5.59
"0 T g7 T 00549 | oS TET

S, 1.774204
Fripy = — = ———— =32.288 > F, = 5.59

SZ 7~ 70.0549
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c) Pér Rq:

Spo _ 230.7168

From = - =2""""" - 5564133 > F, = 5.59
"0 =72 = 5.041658 t

Frpp =20t = 2909919 g 001929 2 , = 5.59
TeU =52 T 0041658 =fe=>

Fropy =22 = 2294651 ) 24103 F, = 5.50
"0 =62 T 0041658 =fe=>

Fropy =282 = 92373 _ 09291 > F, = 559
"0 =52 T 0041658 =fe=>

Fropy = 22t = 2203188 000233 > F, = 5.59
T6H =52 T 0041658 =Fe=

d) Pér Rt:

Fropy = 220 = 2069285 06712 > F, = 5.59
T00) =752 = Tgoq7g T oA =TT

Fropy, =01 = 2490893 _ 22886 > F, = 5.59
"D =6z = 00478 =fe=>

Fropy =22 = 023681 1) 14039 > F, = 5.50
"0 =57 T 00478 | =neE

Fropy =222 = 2109227 _ 4 ocaa >, = 559
TOD = 5T T 00478 o ET

Fropg =222 = 2297719 0e0799 > F, = 5.59
"0 =2 = "0 0478 ¢ =fe=

e) Pér MRR:

Spo  2866.959402
Fropo) = e 463234.67 > F, = 5.59

SZ 7 0.06189

Fropy =t = 120267932 _ ) 4041 > F, = 5.59
TOD =57 T 0006189 | oo S e T

Sp2  3.838937573

bz _ = 620.283 > F, = 5.59
SZ ~ 0.006189 -t

FT(bz) =
S,s  3.358354821

— =——— =7542632>F, =5.59
Sz~ 0.006189 -

FT(b3) =
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S,. 0.817162208

O = = =132.0346 > F, = 5.59
SZ ~ 0.006189 ‘

FT'(b4) =

5.3Veértetimi i adekuatshmérisé sé modelit matematikor

Sir
Frip = S_Z <F
E

Ku sipas tabelés, shuma reziduale éshté:

a) pér Ra

Sp = XN Yo = Yompu)? = X241 (Yor, — Yompu)? = (0.030384 + 0.063459 + 0.180419 +
0.080611 + 0.13769 + 0.03518 + 7.17E — 06 + 0.059547 + 0.545675 + 0.172044 +
0.172044 + 0.014615 + 0.021076 + 0.041017 + 0.000431 + 0.002437 + 0.001981 +
0.020612 + 0.019605 + 0.040477 + 0.002025 + 0.074433 + 0.103645 + 0.048145 +
0.00156) =1.6970

b) pér Rz

Sk = Y01 (You — Yompu)? = 2251 Yoy, = Yempu)? = (0.055463 + 0.056298 + 0.200977 +
0.088396 + 0.091329 + 0.000764 + 0.029966 + 0.114011 + 0.482174 + 0.169687 +
0.048328 4+ 0.029103 + 0.024487 + 0.011825 + 0.012134 + 1.31E — 05 + 0.02449 +
0.008188 + 0.050161 + 0.000174 + 0.099604 + 0.143093 + 0.055452 +
0.003479)=1.7995

C) pér Rq

Sp = XN Yew = Yempu)? = 2241 Yeu = Yempu)® = (0.003301 + 0.182795 + 0.339868 +
0.00899 + 0.276035 + 5.57E — 06 + 0.029061 + 0.002057 + 0.338061 + 0.363525 +
0.076552 + 0.120265 + 0.136431 + 0.047736 + 0.017144 + 0.065377 + 0.001575 +
0.104508 + 0.000322 + 0.019116 + 0.002035 + 0.019233 + 0.162149 +
0.020667)=1.229

d) pér Rt

Sp = XN Vew = Yompu)? = 2241 Vou = Yempu)? = (0.0722 + 0.117132 + 0.117721 +
0.16321 + 0.081937 + 0.037256 + 0.004817 + 0.125688 + 0.493916 + 0.059143 +
0.000132 + 0.01767 + 0.016958 + 0.008092 + 0.011868 + 0.002861 + 0.056877 +
0.002034 + 0.087681 + 0.019577 + 0.135236 + 0.173772 + 0.058701 +
0.018068)=1.882
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e) pér MRR

Sp = IV Vew = Yompu)? = 2241 (Yer, — Yompu)? = (0.0055 + 0.005433 + 0.0055 +
0.005433 + 0.0055 + 0.005433 + 0.0055 + 0.005433 + 0.005433 + 0.005417 +
0.005351 + 0.005351 + 0.005417 + 0.005351 + 0.005417 + 0.005351 + 0.005416 +
0.005416 + 0.005416 + 0.005416 + 0.005416 + 0.005416 + 0.005416 +
0.005416)=0.130135

Ndérsa shuma e katroréve do té jeté:

a) Pér Ra

S;p = Sg —Sp = 1.69707 —0.3105=1.386
b) Pér Rz:

S,r = Sg — Sg =1.799—0.3846=1.41495

c) PérRq

S,p = Sp — Sp =2.3668—0.329=2.0072

d) Pér Rt

S;p=Sgp—Sg =1.822 —0.5519 = 1.3369
e) Pér MRR

S.p = Sp — S =0.130135—0.043327=0.000666

gjegjésisht, disperzioni

a) Pér Ra
S, 1386
St =—=———=10.11548
LF fa 12
b) Pér Rz:
S, 1414065
St =—/—=————=10.117913
LF fa 12
c) PérRq
Sir 2.007
St =—=——=10.167
LF fa 12
d) Pér Rt

-03-



Fakulteti i Inxhinierisé Mekanike

Punim Masteri

S2. = So _ 1.3306 0.110883
e 12 T

e) Pér MRR
, _ Ss.  0.000666

S ="k —0.00004965

fa 12
far=N-k-1=24-4-1=19
fe=no—1=8-1=7
fa=fr-fe=19-7=12
Prandaj do té jeté:

a) pér Ra

S2.  0.11548

Frip = —5 = ————— = 2.604 < F, = 3.57
RLF™ 52 7 0.044357 604 < Fe =35
b) Pér Rz

SZ. 0.117913

Frip = —5 = ———— = 24158 < F, = 3.57
RLF™ 52 7 0.05494 -t
c)Pér Rq

p S 0.1672
RLE ™ §2.70.0476

=3.55 < F, =3.57

d) Pér Rt

SZk  0.0.118

Frip = —5 = ————— = 1406 < F, = 3.57
RLF™ 52 7 0.07885 -t
e) Pér MRR

F =SL2F=W=000888<F=357
RLF =62 = 70.006189 ST

Ku jané:

Fri>FePér o=0.05,v/erat tabelare per: ny (numruesi) =fi=1, n, (emruesi)=fz=7:

Focfife) =559

Meqgenése té gjitha Fp;r < F, = 3.57, mund té konstatohet se modeli matematikor empirik i

zgjedhur éshté adekuat

-94 -



Fakulteti i Inxhinierisé Mekanike

Punim Masteri

6 KUSHTET GJATE REALIZIMIT TE EKSPERIMENTIT

6.1 Materiali i ekzaminuar

Hulumtimet eksperimentale jané béré né modelin e celikut sipas standardit EN 1.0038
(EN 42CrMo4), me dimensione L x D =200 x40 mm fig.6.1. Karakteristikat kimike dhe

mekanike té materialit t€ pérpunuar jané dhéné né tabelén 7.1, né bazé té analizave dhe

pérpunimit termik (kalitjes) té béra né Fabrikén e veglave né Ferizaj me aparatin pér matjen e
fortésisé té tipit MHN320 HARDNESS TESTER, ndérsa procesi i kalitjes dhe riardhjes éshté

kryer né furrat e tipit KP — 45 S.

WL Y;ﬁmv&,\ﬂ}”’&’,\w \‘l".'\ |

Figura 6.1: Materiali i ekzaminuar ( geliku né tri nivele té fortésisé)

Tabela 6.1: Pérbérja kimike e celikut (%) EN 42CrMo4

C (%) Si(%) Mn Cr (%) Mo
(%) (%)

0.41 0.20 0.75 1.05 0.23

Vetité mekanike té materialit (EN 42CrMo4) jané:
Moduli i elasticitetit: 190 — 210 [10° N/mm?]
Densiteti: 7.84[g/cm®]

Ndérsa vetité ndaj trajnimit termik jané:

-05.-

Ni (%)

0.23

V (%)

W (%)
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Tabela 6.2: Temperaturat e gelikut pér kalitje EN 42CrMo4

PERPUNIMI TERMIK

Pjekja Kalitja Riardhja  Cimentimi  Permisimi Ftohja
/ 820-840 530-670 / 530 - 670 Vaj/ Ujé

Procesi i kalitjes sé celikut EN 42CrMo4 éshté realizuar mé fortési té ndryshme, ku nga tre
kampion, dy prej tyre iu éshté rritur fortésia nga 33HRC né 42 HRC dhe 53 HRC.

Kampioni 1 nuk éshté kalirur fare

Kampioni 2 i &shté rritur fortésia nga 35 HRC né 45 HRC

Kampioni 3 i &shté rritur fortésia nga 35 né 55 HRC

Ndérsa procesi i ftohjes éshté zgjedhur me ané té lakoreve té ftohjes (fig. 6.3) pér celikun
pérkatés.

Temperature in°C
8
—{u %
|
o)
. —=

T

£y =

Whiiiii

0
Koha né oré

Figura 6.2: Lakoret e ftohjes pér celikun e pérdorur

Fortésia e materilit éshté testuar me ané té aparatit MHN320 HARDNESS TESTER

Karakteristikat e aparatit jané kéto:

e Ekran té madh (128 x 64 dot matrix LCD), duke treguar té gjitha funksionet dhe
parametrat.

e Test né ¢do kénd, madje edhe me koké poshté.
e (Gamé té gjeré matése. Ajo mund té masé ngurtésing e té gjitha materialeve metalike.

e Shfagje e drejtpérdrejté e ngurtésisé peshore HRB, HRC, HV, HB, HS, HL dhe tri
lloje té
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e Vlerat forcé menjéheré.

Figura 6.3: Aparati pét matjen e fortésisé

6.2 Instrumenti metalprerés

Pér realizimin eksperimentit si instrumente prerése jané pérdorur pllakat ngjitése
CNMG 120408 — CM 4C25 P25 té standardit ISO — 350365 me shtresé karbiti, né formé
katérkéndéshi. Jané pérdorur gjithésej 24 tehe prerése nga materiali i njéjté ku pér secilin

ekperiment éshté shfrytézuar tehu pérkatés.

Tabela. 6.3: Té dhénat karakteristike pér pllakat prerése

CNMG 120408 — CM 4C25 P25

ISO - 350365
P K
ap (mm) 4(0,7-7)
fn (mm/ob) 0,35(0,2 - 0,5)
V. (m/min) 140(120 - 160)
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6.3 Matja e ashpérsisé sé sipérfaqes

Matja e parametrave té ashpérsisé sé sipérfages éshté béré me aparatin HADRON, SRT-
6210.

Rezultatet e matura lexohen né ményré digjitale né LCD display-in. Leximi i parametrave té
ashpérsisé béhet njékohésisht, ku né LCD paraqgiten né ményré alternative parametrat Ra, Rz,
Rq dhe Rt figura 6.6.

Zgjedhja e gjatésisé matése éshté 1=0.8 mm, me shpejtési Vt =0.135 mm/s, e cila e pérshkon

maja shkruese.

Figura 6.4: Aparati pér matjen e ashpérsise HADRON, SRT-6210

Karakteristikat:

» Parametra té shuméfishta.

» Metodat e filtrimit té katér valéve: RC, PC-RC, GAUSS dhe D-P.

« Komunikon me PC kompjuter pér statistika, printim dhe analizé me kabllo opsionale
dhe ndérgjegjshém pér ndérfagen RS232C.

* Fuqité jashté pas pesé minutash pasiviteti.

* Memorie pér shtaté grupe té rezultateve té matjes.

» Specifikimet Afisho: 4 shifra, 10mm LCD me ndri¢im blu

» Parametrat: Ra, Rz, Rg, Rt

» Fugia: Bateri e ringarkueshme e litiumit té integruar
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6.4 Zgjedhja e regjimeve té prerjes

Para fillimit té realizimit t& eksperimentit duhet té zgjidhen regjimet e prerjes dhe intervali i
ndryshimit té tyre né modelin e zgjedhur matematikoré. Zgjedhja e regjimeve béhet né bazé té
karakteristikave té materialit gé pérpunohet, materialit té instrumentit, makinés metalprerése,

géllimit té eksperimentit dhe synimeve té tij.

Prandaj, né bazé té késaj qé u cek mé lart dhe nevojave té prodhimit jané pérvetésuar regjimet
e prerjes té dhéna né tabelen 7.4 ku gjaté zgjedhjes sé intervalit t& ndryshimit t¢ madhésive
éshté tentuar gé té plotésohet kushti i nevojshém :

Xi2 = Xmin * Xmax

Tabela 6.4: Regjimet e pérpunimit pér ashpérsiné R, dhe MRR

Niveli i eksperimentit Shpejtésia Hapi Thellésia  Fortésia Kodi i madhésisé sé
pozita e madhésisé sé V. f A h normuar
pavarur
[m/min]  [mm/rrot] [mm] [HRC] X1 Xo Xz X4
Niveli maksimal 140 0.285 1 55 +1  +1 41 +1
Niveli mesatar 110 0.178 0.75 45 0 0 0 O
Niveli minimal 80 0.107 0.4 35 -1 -1 -1 -1
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7 REZULTATET EKSPERIMENTALE

Vlerat e matura eksperimentale té ashpérsisé sé sipérfages sé pérpunuar ( R ) dhe shpejtésisé
sé largimit té ashklés (MRR) pér celikun sipas standardit EN 1.0038 (EN 42CrMo4) me
shfrytézimin e pllakave té tipit CNMG 120408 — CM 4C25 P25 té standardit ISO — 350365
me shtresé karbiti e 7.1 dhe 7.2

Tabela 7.1: Rezultatet eksperimentale

PLANI EKSPERIMENTAL | RENDIT TE PARE ME KATER FAKTORE

NDRYSHORET E PAVARURA VLERAT EKSPERIMENTALE TE MATURA

T AL n  Ralm]  Rzfpm] Rqum]  Rt[um]
(mm) (HRC)

1 80 0.107 0.4 35 12.521  36.3109 15.0252 50.084
2 80 0.107 0.4 55 24.234 72.702 26.6574 121.17
3 80 0.107 1 35 29.452  91.3012 323972  117.808
4 80 0.107 1 55 18.324  54.0558  20.1564 73.296
5 80 0.285 0.4 35 32.052 100.9638  35.2572  128.208
6 80 0.285 04 55 23.17 90.5947 25.487 104.265
7 80 0.285 1 35 28.653 112.6062 31.5183  114.612
8 80 0.285 1 55 28.295 843191  31.1245 113.18
9 140 0.107 0.4 35 5.321 16.4951 5.8531 23.9445
10 140 0.107 0.4 55 21.312  62.23104  23.4432  80.9856
11 140 0.107 1 35 16.241 52.223 17.6 62.4
12 140 0.107 1 55 21.03 62.0385 23.133 92.532
13 140 0.285 0.4 35 20.236  62.7316  22.2596 80.944
14 140 0.285 0.4 55 21.324 74.634 23.4564 85.296
15 140 0.285 1 35 20.325 60.975 22.3575 81.3
16 140 0.285 1 55 28.215 84.645 31.0365 112.86
17 110 0.178 0.75 45 18.235  55.7991  20.0585 72.94
18 110 0.178 0.75 45 24214 714313  26.6354 96.856
19 110 0.178 0.75 45 17.214  52.15842  18.9354 68.856
20 110 0.178 0.75 45 20.124  64.3968  22.1364 80.496
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21
22
23
24

Llogaritja e koeficintéve dhe e konstantes sé modelit matematikor té ashpérsisé sé siperfages
sé pérpunuar (Ra, R;, Rq, dhe Ry), dhe shpejtésisé sé largimit té ashklés (MRR) éshté béré né

kapitullin 5.0 dhe jané fituar modelet empirike matematikore té formés eksponenciale 7.1 deri

7.6:

110
110
110
110

0.178
0.178
0.178
0.178

0.75
0.75
0.75
0.75
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45
45
45

16.024
15.256
26.215
20.235

47.59128
44.70008
82.57725

61.5144

18.4276
16.7816
28.8365
22.2585

64.096
61.024
117.967
80.94
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8 ANALIZA DHE VLERESIMI | REZULTATEVE TE FITUARA

Né bazé té problemeve teorike té shtjelluara, eksperimentit té planifikuar dhe zbatuar, né
bazé té karakteristikave té zgjedhura té parametrave hyrés té sistemit pérpunues, metodés
matése, modeleve matematikore té aplikuara, metodologjisé sé pérpunimit té té dhénave,
verifikimit t¢ modeleve té aplikuara vihet deri te definimi i parametrave dalés té sistemit -
ashpérsisé sé sipérfages sé pérpunuar Ra, Rz, Rq, Rt, shpejtésisé sé largimit té ashklés MRR,
si dhe shkallés sé ndikimit té parametrave hyrés té pavarur si; shpejtésisé sé prerjes (vc), hapi

(f) thellésié (a) dhe fortésisé sé materialit (h).

Sic shihet nga analiza diperzive e zbatuar né kapitullin 5 si dhe ekuacionet e qé té gjithé

parametrat e modelit matematikor e plotésojné kushtin:

Str
FRLF:S_ZZFt: 5.59
E

cka d.m.th., se té gjithé parametrat hyrés té ndryshueshém (vc, f, a, h) jané signifikant

(réndésishém).

Gjithashtu, nga anliza dispersive mund té konstatohet se modeli modeli empirik i zgjedhur i
formés eksponenciale éshté adekuat pasi plotésohet kushti:

Nga analiza e modeleve matematikore té fituara né kapitullin 6.0 (ekuacionet 6.1 deri 6.6) dhe
paraqitjes grafike 2D figurat 1A.1 deri 1A.180 né shtojcén A dhe praqitjet grafike 3D figura
2B.1 deri 2B.90 shtojca B , shihet se ndikimin mé t¢ madh né funksionet e parashikuara e
kané parametrat

hyrés té pavarur :
Ra = 73.54882 - V—0.5206429 . f0.402768165 . a0.279728 . h0.5185790

R. = 409.6992464457 - V—0.590762 . f0.49509404 . a0.2605435 . h0.490671016
7z .

R. = 95 02004‘8723154‘18 . V—0.54-3085 . f0.3935731 . a0.2658197 . h0.4—4-968
q .

Rt = 254.63804486380226 - V—0.54-34-085 . f0.39357314- . a0.2658197 . h0.6035995

MRR = 108.556446 - V%999 . f1.q1 . 099
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Ra - shpejtésia e prerjes vc (-0.5206), hapit f (0.401) thellésié a (0.279) dhe fortésisé h
(0.51857)

Rz - shpejtésia e prerjes vc (-0.590), hapit f (0.495) thellésié a (0.260) dhe fortésisé h
(0.490671)

Rq - shpejtésia e prerjes vc (-0.543), hapit f (0.495) thellésié a (0.260) dhe fortésisé h
(0.44968)

Rt- shpejtésia e prerjes vc (-0.543), hapit f (0.393) thellésié a( 0.265) dhe fortésisé h
(0.0.60359)

MRR- prerjes vc (0.999), mandej hapi f (1) thellésia e prerjes (1) dhe fortésia e materialit h
(0.999) , dmth. parametrave e pavaur kané ndikim té barabarteé.

Koeficientét eksponencial me parashenjé negative (shpejtésia e prerjes) tregojné gqé me rritjen
e tyre ashpérsia zvogélohet, ndérsa koeficientét me parashenjé positive ( hapi, thellésia dhe
fortésia) jané né pérpjestim té drejté me ashpérsiné me rritjen e tyre kemi edhe rritje té
ashpérsisé.

Né vazhdim jané paraqgitur tabelat nga analiza disperzive, me kalkulimin e rezultateve

eksperimentale.
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Tabela.8.1: Analizés dispersive pér Ra

Burimi i | Shkallét e sh CatTOréve S D oni 2 Marrédhénia disprrsive
o o uma e katroréve ispersioni
variacionit | lirisé f; Fr
) Sy’ =30 - 216143
bo fo=1 S, =N, -b,° =216.143 . F., = 48768.898> F, =559
S
by f=1 S, =N,-b’>=0.393 s,” ==1=0.393 | F,, =7.65>F, =5.59
1
S
b, f=1 S, =N,-b2=0662 |5 =-2=0662 | F,=1405>F =559
2
S
2 3
s,” =—=0.262
bs f=1 S, =N,-b’=0262 | ) F., =5.96> F, =550
S
s4®> ==2-0.216
b4 fi=1 S4 =N4-b4%? =0.216 , FR4=4.69<F, =5.59
sh Koeficientet jané
uma fo=N-k-1=7 N s :
Aual : Se=> V2 —Nzk:bf ~1.967 | - signifikant pasi:
reziduale =i =
Fri>Ft
Shuma e
pérgjithshm | f, =N =19 | _ - -
e
Gabimet e )
Ny ) 1 Ny ) 2
eksperimen | fg=n,—1=7 | S :Z;You —n*();b- =0043 | 5.2 ="E —0.0059 | Fy, = 2“2 =2.604<F, =357
E E
teve
Adekuatshe C > _Sie _ o115 48M0de” gshté adekuat pasi:
= f-fe=12 B B S’ =~ = 0.115; 2
méria e Sir =Sg —Se =1.836 fie Fop = zLFZ ~2604<F, =357
modelit E
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Tabela.8.2: Analizés dispersive pér Rz

Burimi i | Shkallét e sh KalToréve S DI oni & Marrédhénia disprrsive
oL o uma e katroréve ispersioni

variacionit | lirisé f; Fr

) Sy’ _So_ 410732
bo fo=1 S, =N,-b,” =410.732 0 Fao = 7474802> F, =5.59

) s, _3 7371
b1 f1=1 S, =N,-b"=04371 ] Fo =7.95>F =559

S
b, f,=1 S, =N, -b,’=0.940 s, ==2=0.940 | F,,=17.955>F, =5.59
2

) s,” = 53 _0.22797

bs f3=1 S, =N,-b,"=0.22797 \ Fo, =4.1488> F, =559
s4® = S =1.774
b4 f4=1 S4 =N4-b4?=1.774 f, FR4=32.288<F, =5.59
sh Koeficientet jané
uma fo=N-k-1=7 N N
reziduale Sp =2 Yo, - Nibf ~1799 | signifikant past:
u=1 u=0 FR|>Ft
Shuma e
pérgjithshm | f, =N =19 |_ - -
e
Gabimet e
eksperimen | fo=n,-1=7 | Se= SV —nizobf =0384 | 5.’ = Sf—E =0.0594 | F,, :EL—FZ: 2.4158<F, =357
u=l 0 u=l £ e
teve
Adekuatshe e 2 _Sie _ 1174 Modeli éshté adekuat pasi:
. =f - f. =12 Sie = =0.117 ,

méria  e| ¥ " F Sie =Sg —Sg =1414 fie Fos :?; =24158<F, =357
modelit )
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Tabela.8.3: Analizés dispersive pér Rq

Burimi i | Shkallét e sh KalToréve S DI oni & Marrédhénia disprrsive
o o uma e katroréve ispersioni
variacionit | lirisé f; Fr
) Sy’ _ 50 _ 2307168
b() fo:]. SO = NO . bO =230.7168 fo Fro =5564.133> F, =5.59
S

by f,=1 S, =N, -b”=0.3699 s’ ==1=0.3699 | F, =8.921>F, =5.59

1

S
b, f,=1 S, =N, b, =0594 s, ==2=0.594 | F.,=14.34103>F, =559

2

) S, _ 55 02373

b3 fa=1 S3 = N3 : b3 =0.2373 3 Frs =5.722> F =5.59

S

2 2 = = =
b4 f,=1 S4 =N4-b4”=0.20318 54 ; 0.203 ]'8FR4=4.900< F, =5.59
s Koeficientet jané
uma fo=N-k-1=
w=N-k-1=7 N K - signifikant pasi:
reziduale Sp =2 Yo ~NX b’ =1299
u=1 u=0 FR|>Ft
Shuma e
pérgjithshm | f, =N =19 | _ - -
e
Gabimet e
eksperimen | fg=n,-1=7 | S IUZDY"Z” “h R 0% | st =2 -0047 | Fy, :?%:S'SRF‘ —3o
=1 0 u=l E E
teve
Adekuatshe o 2 _Sie _g 167 Modeli éshté adekuat pasi:
=f —f =12 S0 =—LF =0. 2

méria  e| ¥ " F Sip =Sk —S¢ =1.336 fir For 22“2 ~355<F, =357
modelit i
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Tabela.8.4: Analizés dispersive pér Rt

Burimi i | Shkallét e sh CatTOréve S D oni 2 Marrédhénia disprrsive
o o uma e katroréve ispersioni
variacionit | lirisé f; Fr
) Sy’ =30 _ 466,928
bo fo=1 Sy =N, -b,” =466.928 fo Fro =4826.712> F, =5.59
S
b, f, =1 S, =N, blz =0.4064 s’ =-1=0.4064 | F, =7.738> F, =559
1
) S, -5 _05364
b, f,=1 S, =N, b, =0.5364 ) Fe, =12.4403> F, =5.59
) s> = 530180
bs f=1 S, =N,-b,"=0.180 , Frs =4.2507> F, =5.59
S
2 2 = = =
b4 f,=1 S4 =N4-b4*=02971 | S4 5 02971 FR4=4.250<F, =5.59
sh Koeficientet jané
uma fo=N-k-1=7
" N K - signifikant pasi:
reziduale Se =2 Y& —N> b2 =1.882
u=1 u=0 FR|>Ft
Shuma e
pérgjithshm | f, =N =19 | _ - -
e
Gabimet e y 1 2
. Se :ZYozu 7*zbiz =0.5519 2 E SLFZ
eksperimen | fg=n,-1=7 = Mo uat Sg” =—5=0.0059 | Fe. :5—2:1.406< F =357
E E
teve
Adekuatshe . S Modeli éshté adekuat pasi:
. fo="f -f. =12 S =Sg—Sg =1.13364 | S;s = fLF =0.11088 -
méria e LF Fais :;;2:1.4oe< F, =357
modelit i
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Tabela.8.5: Analizés dispersive pér MRR

Burimi i | Shkallét e i ) o Marrédhénia disprrsive
o L Shuma e katroréve S Dispersioni S
variacionit | lirisé f; Fr
) Sy _ 0 _ 286695¢
bo fo=1 S, =N,-b,’ =2866.959 0 Fro = 463234.67> F, =5.59
b1 fi=1 S; =N,- blz =1.2526 5" = 5 1.2526 | Fr = 20240412 F =559
1
2 2 _ S
b, f,=1 S, =N,-b," =3.839 s,” =—%2=0.662 | F,,=620.832>F, =5.59
2
) s,” = 53 20,1804
bs f3=1 S, =N,-b,°=0.1804 . Fr, =542.632> F, =5.59
s4* = S =0.817
b4 f4=1 S4 =N4-b4*=0.817 5 FR4=132.0346< F, =5.59
sh Koeficientet jané
uma fo =N—k-1=7 I :
eziduale . Nzk:bf o130 | signifikant pasi:
u=1 u=0 FR|>Ft
Shuma e
pérgjithshm | f, =N =19 |- - -
e
Gabimet e y 1o 2 S
Se=D Yo ——2 b’ =00433| 5.2 =>E - 000618 5,2
eksperimen | fg=n,-1=7 v Mo fe Frir :SL—FZ:O.0888< F =357
teve
Adekuatshe . S Modeli éshté adekuat pasi:
. f.=f -f.=12] S, =Sz —S =0.00666| S.r = fLF =0.000049 o o
méria e LF Fass —SLFZ =0.0888< F, =357
modelit -

- 108 -




Fakulteti i Inxhinierisé Mekanike Punim Masteri

9 PERFUNDIM

Né bazé té hulumtimeve té nevojshme teorike dhe eksperimentale laboratorike, té kryera dhe

rezultateve té fituara mund té nxirren kéto konstatime:

- Pérpunueshmériné e materialit nuk e pércakton njé kriter i vetém universal, por disa kritere

parciale té pérpunueshmérisé.

- Pérpunueshméria é&shté ag mé e miré, sa mé shumé kritere ose funksione té

pérpunueshmérisé té ken arritur ndikim mé té madh pozitiv.

- Analiza statistikore e modeleve matematikore, vérteton zgjedhjen e drejté té formés
eksponenciale té funksioneve me té cilat pérshkruhen dukurité e hulumtuara fizike té procesit

me hegje ashkle.

- Ndryshimi i parametrave té pavarur té regjimit t€ pérpunimit kané ndikim té ndryshém né
dukurité fizike té procesit me hegje ashkle konkretisht né ashpérsiné e sipérfages sé
pérpunuar (R), si dhe né shpejtésingé e largiimt té ashklés (MRR) , ku né pérgjithési shpejtésia
e prerjesn ka ndikimin mé té madh prej té gjithé faktoréve té pavarur té ndryshueshém,
mandej vie fortésia e materialit hapi prerés dhe thellésia e

Nga analiza teorike dhe eksperimentale, kriterit pér zgjedhjen e vlerés dhe numrit té
faktoréve ndikues, metodén dhe teknikat matése, llojit t& funksionit modelues, planit
eksperimental té aplikuar jané fituar modelet parashikuese empirike matematikore, pér
ashpérsiné e sipérfages sé pérpunuardne MRR gjaté procesit té tornimit pa pérdorimin e
mjetve ftohése lubrifikues (MFL). Eshté treguar shkalla e ndikimit té faktoréve té analizuar
né ashpérsiné e sipérfages dhe MRR té cilét jané né harmoni me rezultatet e publikuara nga

autore té tjeré.
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Ra = 73.54882 - V—0.5206429 . f0.402768165 . aO.279728 . h0.5185790

hmin hmes hmax
35 45 55
amin | 0.4 | 14.93844 | 17.01783 | 18.88416
ames | 0.75 | 17.80999 | 20.2891 | 22.51418
amax | 1 | 19.3023 | 21.98913 | 24.40066
v=80 m/min; f=0.107 rrot/min
30
&
25
2 —
:i 20 :
B 1s
IE sl 3 in 0.4
% 10 —
E == ames .75
E 3 amax 1 |
0 I I ] ]
33 35 37 39 41 43 49 51 53 55 57
Fortésia e materialit h (HRC)
Figura 1A. 1: Vartésia e Ra prej thellésisé sé prerjes dhe fortésisé sé materialit, pér
shejtésiné e prerjes Vmin dhe pér hapin fmin
hmin hmes hmax
35 45 55
amin | 0.4 | 15.53565 | 17.69817 | 19.63911
ames | 0.75 | 18.522 | 21.10022 | 23.41426
amax | 1 | 20.07397 | 22.86821 | 25.37615
v=110 m/min; f=0.178 rrot/min
30

Pt
(0]

&
W
A8
:i 0 - —__#__.—Ad'_
- -
& 15
:E i N 0.4
T 10 —
E = ames0.75
g ]
£ 3 amax 1

0 I I ] I

33 35 37 39 41 43 49 51 53 55

Fortésia e materialit h (HRC)

57

Figura 1A. 2: Vartésia e Ra prej thellésisé sé prerjes dhe fortésisé sé materialit, pér shpejtésiné e

prerjes Vmes dhe pér hapin fmes
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hmin I”'mes hmvle
35 45 55
amin | 0.4 | 16.56297 | 18.8685 | 20.93779
Qmes | 0.75 | 19.7468 | 22.49551 | 24.96257
Amax | 1 21.4014 | 24.38042 | 27.0542
v=140 m/min; f=0.285 rrot/min
30 | | |
&
o 25 — il
.g IR R
] 20
s
:E i g in 0.4
% 10
E == ames 0.75
E s amax 1
o I I I
33 35 37 39 41 43 47 49 51 53 55 57
Fortésia e materialit h ([HRC)
Figura 1A. 3: Vartésia e Ra prej thellésisé sé prerjes dhe fortésisé sé materialit, pér shejtésiné
€ prerjes Vmax dhe pér hapin fiax
vmin vmes vmax
80 110 140
amin | 0.4 | 35.26875 | 41.60157 | 47.14355
ames | 0.75 | 42.04831 | 49.59845 | 56.20575
amax | 1 | 45.57156 | 53.75434 | 60.91526
f=0.178mm/rrot ; h=45HRC
12
5 |
10
o B __?-—:%:
‘H' ..-—"'-'---'"-.._
t ce—
:E 1IN B0
% 4
£ == vmes 110
E
&£ z vmax 140
0 | i
0.4 0.5 0.6 0.7 0.8 0.9 1 11
Thellésia e prerjesa (mm)

Figura 1A. 4: Vartésia e Ra prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hy,i, dhe pér hapin fmin
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Vmin Vmes Vmax

80 110 140

Aamin | 0.4 | 37.98341 | 44.80367 | 50.77223

ames | 0.75 | 45.2848 | 53.41609 | 60.53195

Amax | 1 |49.07924 | 57.89185 | 65.60396

f=0.107mm/rrot ; h=35HRC
12 |

& 10

B ___?"g::
E iy i0 B0
E N w=fl=vmes 110
e
£ 2 vmax 140

o ] ]

0.4 0.5 0.6 0.7 0.8 0.9 1 11
Thellésia e prerjesa (mm)

Figura 1A. 5: Vartésia e Ra prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hyes dhe pér hapin fies

Vmin Vmes Vmax

80 110 140

amin | 0.4 | 41.35783 | 48.784 | 55.2828

Ames | 0.75 | 49.30787 | 58.16153 | 65.90957

Amax | 1 53.4394 | 63.03492 | 71.43217

h=45 HRC; a=0.75mm
40
& 35
% 30 — '
: _— 4
.E 23 I "
& 20 EE— ?....---"""" A
— =g=ymin 0.107
T 15 vmin |
g 10 ==ymes 0178 | |
o
£ 5 fmax 0.285 =
D 1 1
0.3 0.4 05 0.6 0.7 0.8 09 1
Thellésia e prerjesa mm

Figura 1A. 6: Vartésia e Ra prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hyax dhe pér hapin frax
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fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 7.639759 | 9.947235 | 12.69729
ames | 0.75 | 9.108316 | 11.85935 | 15.13803
amax | 1 | 9.871507 | 12.85305 | 16.40646

h=55 HRC ; v=140m/min

16 |
f == zmin 0.4
@14 —B—zmes 0.75
B
iE_ b amax 1 _-..._____...____,-"'.
B | —
T 10 / ____....----""""-___.*
T _—
E _-'—.'_,..'*—-.-.—-
5 3

[+

0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A. 7: Vartésia e Ra prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit hpi,

dhe pér shpejtésiné e prerjes Vmin

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 7.162065 | 9.325262 | 11.90336

ames | 0.75 | 8.538798 | 11.11782 | 14.19149

amax | 1 | 9.254268 | 12.04938 | 15.38061

h=45 HRC ; v=110m/min

16 |
f =f=azmin 0.4
2 14 —B—2mes0.75
[
:E' . amax 1 __.______...___'--"'.
E |/—-—"’.—_ ___._.-—-"""
7
E ."-’*———————‘

S —
£

B

0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A. 8: Vartésia e Ra prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit hpmes

dhe pér shpejtésiné e prerjes Vmes
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fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 6.848787 | 8.917362 | 11.38269
ames | 0.75 | 8.165299 | 10.63151 | 13.57074
amax | 1 | 8.849474 | 11.52233 | 14.70784

h=55 HRC ; v=140m/min
|

f 1E =f=2amin 0.4
2 g —B—2mes0.75
£
i!_ b amax 1 _-..._____...___,-"'.
E |/—-—"'——_ ___...--""'"
;E 10 -.-._______....--"""
E ___.../——.—————-
g 3

B

0.107 0.157 0.207 0.257

Hapi f (mm/rrot)

Figura 1A. 9: Vartésia e Ra prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit hmax

dhe pér shpejtésiné e prerjes Vmax

hmin hmes hmax

35 45 55

vmin 80 1037.097 | 1181.459 | 1311.028
vimes 110 | 1133.712 | 1291.522 | 1433.162
vmax 140 | 1212.823 | 1381.645 | 1533.168

a=0.4 mm; f =0.107mm/rrot

s ymin 80
==ymes 110 ‘_‘__i
vmax 140 -~

40 45
Fortésia e materialit h (HRC)

50

55

Figura 1A. 10:Vartésia e Ra prej shpejtésiné e prerjes dhe fortésiné e materialit, pér thellésisé

Sé prerjes amin dhe hapit fmin
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hmin hmes hmax

35 45 55

vmin | 80 | 917.7399 | 1045.487 | 1160.145
vmes | 110 | 1003.235 | 1142.883 | 1268.222
vmax | 140 | 1073.241 | 1222.634 | 1356.719

a=0.75 mm; f =0.178mm/rrot

1600

g e iR B0

1500

9 == vmes 110

:i 1200 vmax 140

= 1300

&

= 1200 —

™~

E 1100 - F"'-'—-.————-__
900

(23]
(%]

40 45 50
Fortésia e materialit h {(HRC)

55

Figura 1A. 11:Vartésia e Ra prej shpejtésiné e prerjes dhe fortésiné e materialit, pér thellésisé

S prerjes ames dhe hapit fies

hmin hmes hmax

35 45 55

vmin | 80 | 955.016 | 1087.952 | 1207.267
vmes | 110 | 1043.984 | 1189.304 | 1319.734
vmax | 140 | 1116.833 | 1272.294 | 1411.825

a=1 mm; f =0.285mm/rrot
1600
8 iy in 80
1500
g =f=vymes 110
:i 1400 vmax 140 B
= 1300 —7‘-""
:E 1200 __---""-..-..—-—._.—-__—dp-
E 1100 i_________...------ P
E J—
1000
£ 4PI....._-...---"-_
900
35 40 45 50 55
Fortésia e materialit h (HRC)

Figura 1A. 12:Vartésia e Ra prej shpejtésiné e prerjes dhe fortésiné e materialit, pér thellésisé

Sé prerjes amax dhe hapit fiax
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Shpejtésia e prerjes v (m/min)

fmin fmes fmax
0.107 0.178 0.285
vmin | 80 | 8.539283 | 11.11845 | 14.1923
vmes | 110 | 9.334792 | 12.15423 | 15.51444
vmax | 140 | 9.986174 | 13.00235 | 16.59703
a=0.4 mm; f =0.107mm/rrot
95 -
g 50 |— =#=amind4
B85 | =M—ames0.75
:E 80 ] amax 1 —
=75 !  ——
=70
$ 65 " —
E 60 e
e e
£55 |
50
30 80 100 110 120 130 140

Figura 1A. 13:Vartésia e Ra prej shpejtésiné e prerjes dhe hapit, pér thellésisé sé prerjes amin

dhe fortésisé sé materialit hmin

fmin fmes fmax
0.107 0.178 0.285
vmin | 80 | 9.65061 | 12.56543 | 16.03933
vmes | 110 | 10.54965 | 13.73602 | 17.53353
vmax | 140 | 11.2858 | 14.69452 | 18.75702
a=0.75 mm; f =0.178mm/rrot
a5 .
ga0 — =#=amin04
B85 |— =E=ames0.75
:i 80 amax 1 —
=75 i "
= 70
% 65 — ——
£ 60 —_——
£ 2; J—
80 a0 100 110 120 130 140

Shpejtésia e prerjes v (m,/min)

Figura 1A. 14:Vartésia e Ra prej shpejtésiné e prerjes dhe hapit, pér thellésisé sé prerjes ames

dhe fortésisé sé materialit hmes
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fmin fmes fmax
0.107 0.178 0.285
vmin | 80 | 9.761234 | 12.70947 | 16.22318
vmes | 110 | 10.67058 | 13.89347 | 17.73452
vmax | 140 | 11.41517 | 14.86296 | 18.97203
h=55 HRC ; a=1mm
30 | T
& 70
% 50 —f_-i i
f,a 40
— = fmin 0.107
T =0
£ 50 —B—fmes 0.178
E 10 frmax 0.285
o | |
70 80 90 100 110 120 130 140 150
Shpejtésia e prerjes (mmmin)
Figura 1A. 15:Vartésia e Ra prej shpejtésiné e prerjes dhe hapit, pér thellésisé sé prerjes amax
dhe fortésisé sé materialit hymay
amin ames amax
0.4 0.75 1
vmin | 80 | 9.948166 | 13.78203 | 15.99937
vmes | 110 | 10.87493 | 15.06595 | 17.48985
vmax | 140 | 11.63378 | 16.11725 | 18.71029
f=0.107mm/rrot ; h=35HRC
20 -
g 1 —
g 16 o
B 14
E 12 e
2 10 ‘l:::'f
= 8 ==f=vymin 80
E 6 —B—ymes 110
E : vmax 140
o | |
0 02 04 06 08 1 12
Thellésia e prerjes (mm)
Figura 1A. 16:Vartésia e Ra prej shpejtésiné e prerjes dhe thellésisé, pér hapin fnin dhe

fortésisé sé materialit hpin
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amin ames amax
0.4 0.75 1
i 80 | 10.71388 | 14.84285 | 17.23085
vmes | 110 | 11.71198 | 16.22559 | 18.83606
vmax | 140 | 12.52924 | 17.35781 | 20.15044
f=0.178mm/rrot ; h=45HRC
25
2 20
2 _/Jl
£ - b
‘15 ____,..--'E"'
= —
E 0 b—"-’"; —4—vmin 80
E —@—vmes 110
E 2 wmax 140
. | |
o 0.2 0.4 0.6 0.3 1 1.2
Thellésia e prerjes (mm)

Figura 1A. 17:Vartésia e Ra prej shpejtésiné e prerjes dhe thellésisé, pér hapin e dhe

fortésisé sé materialit hyes

amin ames amax
0.4 0.75 1
vmin 80 11.6657 | 16.16148 | 18.76163
vimes 110 12.75246 | 17.66706 | 20.50944
vmax 140 13.64233 | 18.89987 | 21.94059
f=0.285mm/rrot ; h=55HRC
25 |
&
w 20
N /
:E 10 iy I0 80
E a=fl=vrnes 110
g 5
g wmax 140
0 I I
0 0.2 0.4 0.6 0.8 1 12

Thellésia e prerjes (mm)

Figura 1A. 18:Vartésia e Ra prej shpejtésiné e prerjes dhe thellésisé, pér hapin fna.x dhe

fortésisé sé materialit hyax
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amin ames amax
0.4 0.75 1
hmin | 35| 5.13355 | 7.111939 | 8.256149
hmes | 45 | 5.507385 | 7.629845 | 8.857379
hmax | 55 | 5.825341 | 8.070336 | 9.368738
f=0.107mm/rrot ; v=80mm/min
10 T
& 9
g .ﬁz:-——""a
’i 6 —_—
B |
= 4 #—hmin 35
E 3 —@—hmes 45
g 2
&£ 1 hmax 55
0 [
o 0.2 0.4 0.6 0.8 1 1.2
Thellésia e prerjesa [mm)

Figura 1A. 19:Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin f.i, dhe

shpejtésisé sé prerjes Vmin

amin ames amax
0.4 0.75 1
hmin | 35 | 5.338779 | 7.39626 | 8.586213
hmes | 45 | 5.72756 | 7.934871 | 9.211479
hmax | 55 | 6.058227 | 8.392973 | 9.743282
f=0.178mm/rrot ; v=110mm/min
12

10

%

&

i

X"

B

-1

= . ol i i in 35
v 4

E =f=hmes 45
E »

& hmax 55

0 I
o 0.2 0.4 0.6 0.8 1

Thellésia e prerjesa (mm)

1.2

Figura 1A. 20: Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin fpes dhe

shpejtésisé Sé prerjes Vmes
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amin ames amax
0.4 0.75 1
hmin | 35 | 5.691816 | 7.885353 | 9.153994
hmes | 45 | 6.106306 | 8.459581 | 9.820607
hmax | 55 | 6.458839 | 8.947974 | 10.38758
=0.285mm/rrot ; v=140mm/min
12 |
f 10
] 3
£ 7
:E_ ﬁ-
E 6 b—#
= == hmin 35
E N === hes 45
E »
& hmax 55
0 |
o 0.2 0.4 0.6 0.8 1 12
Thellésia e prerjesa [mm)

Figura 1A. 21:Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin fm.x dhe

shpejtésisé sé prerjes Vimax

fmin fmes fmax
0.107 0.178 0.285
hmin | 35 | 4.406524 | 5.73745 | 7.323648
hmes | 45 | 4.727416 | 6.155263 | 7.856972
hmax | 55 | 5.000342 | 6.510622 | 8.310575
a=0.4mm ; v=80mm/min
g
5 BS |
g ° A
B 6.5
= 7,J — =#={fmin 0.107
gss —- —B—fmes 0,173
£ __,_..-""" mes 0.
€45 [ el fmax 0.285
s T .
30 35 40 45 50 55 &0
Fort&sia e materialit (HRC)

Figura 1A. 22:Vartésia e Ra prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes amin

dhe shpejtésisé sé prerjes Vmin
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fmin fmes fmax
0.107 0.178 0.285
hmin | 35 | 4.808944 | 6.261415 | 7.992471
hmes | 45 | 5.159141 | 6.717384 | 8.5745
hmax | 55 | 5.456992 | 7.105197 | 9.069528
a=0.75mm ; v=110mm/min
10

Parametriiashpérsié Ra
-l

; -~ =t=F{min 0.107
___,..-"'"'-'"'"f =l=fmes 0.175
3 fmax 0.285
2 ! !
30 35 a0 a5 50 55 60

Fortésia e materialit (HRC)

Figura 1A. 23:Vartésia e Ra prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes ames

dhe shpejtésisé Sé prerjes Vmes

fmin fmes fmax
0107 | 0178 | 0.285
hmin | 35 | 4.762608 | 6.201084 | 7.91546
hmes | 45 | 5.109431 | 6.652659 | 8.491881
hmax | 55 | 5.404412 | 7.036735 | 8.98214
a=1mm ; v=140mm/min
10

Figura 1A. 24:Vartésia e Ra prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes amax

Parametriiashpérssié Ra
-l

= in 0.107
5 - ot
: __,..--""""""#‘r =l=fmes 0.178
3 fmax 0.285
a | |
30 35 40 45 50 55

Fortésia e materialit (HRC)

60

dhe shpejtésisé sé prerjes Vmax
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fmin fmes fmax
0.107 0.178 0.285
amin | 0.4 | 7.639759 | 9.947235 | 12.69729
ames | 0.75 | 9.108316 | 11.85935 | 15.13803
amax 1 9.871507 | 12.85305 | 16.40646
h=35 HRC ; v=80m/min
g 16 !
] ____..--".
E 14 ..-‘....'.__'___-
E ——
T 10 ] — —t=zmin 0.4
E . l"":’_’__,-'“""ﬂ =fl=zmes 0.75
£ el amax 1
6 |
0.107 0.157 0.207 0.257

Thellésia e prerjesa (mm)

Figura 1A. 25:Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin fyi, dhe

shpejtésisé sé prerjes Vimin

fmin fmes fmax
0.107 0.178 0.285
amin | 0.4 | 7.162065 | 9.325262 | 11.90336
ames | 0.75 | 8.538798 | 11.11782 | 14.19149
amax | 1 | 9.254268 | 12.04938 | 15.38061
h=45 HRC ; v=110m/min
38 i =
& 34 el
g
o 30 i
[ ___...---'W'
= __...._‘__...--—'"" .
Ly =4=amin 0.4
'.E 18 ~B=ames0.75
E
g 14 amax 1
£ 10
B
0.107 0.157 0.207 0.257
Thellgsia e prerjesa (mm)

Figura 1A. 26:Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin fmes dhe

shpejtésisé Sé prerjes Vmes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
amin | 0.4 | 6.848787 | 8.917362 | 11.38269
ames | 0.75 | 8.165299 | 10.63151 | 13.57074
amax 1 8.849474 | 11.52233 | 14.70784
h=55 HRC ; v=140m/min
15 . |
14 | =#=amin 0.4
f 13 [ =S=ames0.75 ..:"""".
A :
i 12 | amax 1 __..-""'-.'—...—..—.
£ 11 : —— i
L 10 _‘.’,‘l"'_ _-....___...-"
— I
! —
E 8 ""‘"'————r
B
0.107 0.157 0.207 0.257
Thellésia e prerjesa (mm)

Figura 1A. 27:Vartésia e Ra prej fortésisé sé materialit dhe thellésisé, pér hapin fnax dhe

shpejtésisé sé prerjes Vimax

hmin hmes hmax

35 45 55

vmin

80

1037.097

1181.459

1311.028

vmes

110

1133.712

1291.522

1433.162

140

1212.823

1381.645

1533.168

vmax

a=0.4 mm; f =0.107mm/rrot

sl MM 35 l
== hmes 45
hrnax 55 =

! /i____..-—""_..-""'....-.-_
_-..-.... ......-.'.'-..
— F-.‘_.__..-ll""
—
,.--"".-.——_

8

1500

1400

g

\

.

= o
=5 8 =

Parametriiashpérsis& Ra

o
[o=]
(==

(=]
[e=]

90 100 110 120 130 140

Shpejtésia e prerjes v (m,/min)

Figura 1A. 28:Vartésia e Ra prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér hapin
fmin dhe thellésiné e prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
vmin | 80 | 917.7399 | 1045.487 | 1160.145
vmes | 110 | 1003.235 | 1142.883 | 1268.222
vmax | 140 | 1073.241 | 1222.634 | 1356.719
a=0.75 mm; f =0.178mm/rrot
1600 -
& 1500 14 =f=hmin 35
o =f=hmes 45
¢ 1400
2 1300 hmax 55 ”J
ZE 1200 ‘-.-_]____..--—...-—__.-—— *
E 1100 P...—-___—__—_-—-"‘
o ——
Q00
80 o0 100 110 120 130 140

Shpejtésia e prerjes v (m/min)

Figura 1A. 29:Vartésia e Ra prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér hapin

fmax dhe thellésiné e prerjes amax

hmin hmes hmax
35 45 55
vmin | 80 | 955.016 | 1087.952 | 1207.267
vmes | 110 | 1043.984 | 1189.304 | 1319.734
vmax | 140 | 1116.833 | 1272.294 | 1411.825
a=1 mm; f =0.285mm/rrot
1600 I
8 1500 =f==hmin 35 !
] | —B=hmesas ‘,J
:i 1400 (4 hmax 55 ——
ﬁ 1300 | -/‘7____..-"".
E | _.___.-——
I“E 1200 w,——__,—-—'_’.f"w_____——"-__._-——'—
£
E 1100 I
£ “__..---"""..
1000
30 S0 100 110 120 130 140
Shpejtésia e prerjes v (m/min)

Figura 1A. 30:Vartésia e Ra prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér hapin

fmax dhe thellésiné e prerjes amax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

vmin vmes vmax

80 110 140

amin | 0.4 | 35.26875 | 41.60157 | 47.14355

ames | 0.75 | 42.04831 | 49.59845 | 56.20575

amax | 1 | 45.57156 | 53.75434 | 60.91526

f=0.107mm/rrot ; v=80mm/min
10 T
9
2 . | ;z:-—-'""'
i 5 e
= 4 #=—hmin 35
% 3 =f=hnmes 45
g 2
£ 1 hmax 55
o ]
o 0.2 04 0.6 0.8 1 1.2
Thellésia e prerjesa (mm)

Figura 1A .31:Vartésia e Ra prej thellésisé dhe shpejtésisé sé prerjes, pér hapin fni, dhe

fortésiné e materialit hyin

vmin vmes vmax

80 110 140

amin | 0.4 | 37.98341 | 44.80367 | 50.77223

ames | 0.75 | 45.2848 | 53.41609 | 60.53195

amax | 1 | 49.07924 | 57.89185 | 65.60396

f=0.178mm/rrot ; v=110mm/min

12
& 10
:E ___'-—,-h
B —
g ° = oo
-I:E = ___j
= v~ i in 35
- 4
£ sl es 45
c 2
&= hmax 55

o I
o 0.z 0.4 0.6 0.8 1 1.z

Thellésia e prerjesa (mmi)

Figura 1A.32:Vartésia e Ra prej thellésisé dhe shpejtésisé sé prerjes, pér hapin fmes dhe

fortésiné e materialit hyes
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

amin ames amax

0.4 0.75 1

hmin | 35 | 5.691816 | 7.885353 | 9.153994
hmes | 45 | 6.106306 | 8.459581 | 9.820607
hmax | 55 | 6.458839 | 8.947974 | 10.38758

f=0.285mm/rrot ; v=140mm/min

12 |
f 10
8 1
£ g
2 —
HE e
= —4—hmin 35
g ¢ —@—hmes 45
e
£ 2 hmax 55

o |

o 0.2 0.4 0.6 0.8 1 1.2
Thellésia e prerjesa (mm)

Figura 1A.32: Vartésia e Ra prej thellésisé dhe shpejtésisé sé prerjes, pér hapin fmax dhe

fortésiné e materialit hyax

vmin vmes vmax

80 110 140

amin | 0.4 | 41.35783 | 48.784 55.2828

ames | 0.75 | 49.30787 | 58.16153 | 65.90957

amax | 1 53.4394 | 63.03492 | 71.43217

h=55 HRC ; f=0.285mm/rrot

1]
=1

__.---'"'*

i
Q

o)
=]

un
=1

—

iy in 80

Parametriiashpérsbé Ra
i
]

30
==ymes 110
20
10 v ax 140
o |
o 0.2 0.4 0.6 0.8 1 1.2

Thellésia e prerjes (mm)

Figura 1A.33: Vartésia e Ra prej thellésisé dhe shpejtésisé sé prerjes, pér hapin fmax dhe

fortésiné e materialit hyma
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

vmin vmes vmax
80 110 140
fmin | 0.107 | 41.48237 | 48.9309 | 55.44927
fmes | 0.178 | 47.82857 | 56.41662 | 63.9322
fmax | 0.285 | 54.55883 | 64.35535 | 72.9285
h=35 HRC ; a=0.4mm
80

| [
] —-l:-—'—"i
e —

=]
=]

2}
=]

n
=]

=g=Frnin 0.107

Parametriiashpérské Ra
i
o

30
30 === fmes 0.178
10 fmax 0.285
o | |
F0 B0 a0 100 110 120 130 140 150

shpejtésia e prerjes (mm,/min)

Figura 1A.34:Vartésia e Ra prej hapit dhe shpejtésisé sé prerjes, pér thellésiné an, dhe

fortésiné e materialit hpin

vmin vmes vmax
80 110 140
fmin | 0.107 | 46.88101 | 55.29891 | 62.6656
fmes | 0.178 | 54.05312 | 63.75884 | 72.25253
fmax | 0.285 | 61.65928 | 72.73075 | 82.41963
h=45 HRC ; a=0.75mm
S0 | T
=2 80
g 70 —— —1
:i 60 | o
= 50 F
:E 40 =—4#—fmin 0.107
E 50 =—f—fmes 0.178
g 20
£ 10 fmax 0.285
o | |
TO B30 S0 100 110 120 130 140 150
Shpejtésia e prerjes (mm/min)

Figura.1A.35:Vartésia e Ra prej hapit dhe shpejtésisé sé prerjes, pér thellésiné ames dhe

fortésiné e materialit hyes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
fmin | 0.107 | 47.4184 | 55.9328 | 63.38393
fmes | 0.178 | 54.67273 | 64.4897 | 73.08075
fmax | 0.285 | 62.36607 | 73.56445 | 83.3644
h=55 HRC ; a=1mm
S0 | | T
80 1
s 70 =
:i 50 : S
= 50
:E 4o =—p=—~fmin 0.107
E 30 =f=fmes 0.178
g 20
£ 10 fmax 0.285
o | |
70 80 o0 100 110 120 130 140 150
Shpejtésia e prerjes [mm/min)

Figura 1A.36: Vartésia e Ra prej hapit dhe shpejtésisé sé prerjes, pér thellésiné am.x dhe

fortésiné e materialit hyax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

B = 4096992464457 _U—l}.Eg‘l}?G: . fl}.49‘5|}9‘4|}4 . HD.:EH}Eq-EE . hl}.49‘|}6?1|}16
z .

hmin hmes hmax
35 45 55
Amin 0.4 | 45.89164 | 51.91437 | 57.28615
Ames | 0.75 | 54.05681 | 61.15112 | 67.47867
Amax 1| 58.26355 | 65.90995 | 72.72991

Parametriiashpérssé Rz
(]
(3]

v =80/min; f=0.107 mm/rr

— i

-...-'...."-'._.-I"'-_

el »

=—t—2azmin 0.4

1

==ames0.75

%(//

amax 1
—

30

35

40 45

Thell&sia e prerjesa (mm)

50 55 g0

Figura 1A.37:Vartésia e Rz prej fortésisé sé materialit dhe thellésisé , pér hapin fyi, dhe

shpejtésisé sé prerjes Vmin

hmin hmes hmax
35 45 55
amin | 0.4 | 48.91826 | 55.3382 | 61.06426
ames | 0.75 | 57.62193 | 65.18413 | 71.92898
amax 1|62.10611 | 70.2568 | 77.52655
v =110m/min; f= 0.178 mm/rr
33
& 31 |
@ 29 7-7
3 /:f""’
R A
'..E 31 _,....-"“:f;// =f=—amin 0.4
E 19 -,-f”::"/ =fl=zmes0.75
£ 17 ‘/ amax 1
15 —
30 35 40 45 50 55 60
Thellésia e prerjesa (mm)

Figura 1A.38.Vartésia e Rz prej fortésisé sé materialit dhe thellésisé , pér hapin fyes dhe

shpejtésisé sé prerjes Vmes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
amin | 0.4 | 53.55654 | 60.5852 | 66.85419
ames | 0.75 | 63.08547 | 71.36469 | 78.74907
amax 1|67.99483 | 76.91834 | 84.87738
v = 140m/min; f= 0.285 mm/rr
35 T
& 33
] 31 '.'._____..-"".
£ 29 ""'"'_...-—""""»
R 27 J'.:::._:-"'"'
% 25 —
— _.-""f
= 23 . i
= 0 /{/ =—f=amin 0.4
E 19 . ==ames0.75
g 17 amax 1
15 _
30 35 40 45 50 55 60
Thellésia e prerjesa (mm)
Figura 1A.39: Vartésia e Rz prej fortésisé sé materialit dhe thellésisé , pér hapin f.x dhe
shpejtésisé sé prerjes Vmax
hmin hmes hmax
35 45 55
fmin | 0.107 | 62.52845 | 70.73457 | 78.05375
fmes | 0.178 | 71.39333 | 80.76285 | 89.1197
fmax | 0.285 | 80.70683 | 91.29864 | 100.7457
v =80m/min; a = 0.4 mm

120 |

=

el in 0.107

100

o
=]

i
L=}

Parametriiashpérské Rz
()]
]

== fmes 0178
20 fmax 0.285
; | |
30 35 40 45 50 55 60

Hapi f (mm/rrot)

Figura 1A.40: Vartésia e Rz prej fortésisé sé materialit dhe hapit , pér thellésiné an, dhe
shpejtésisé sé prerjes Vmin
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Fakulteti i Inxhinierisé Mekanike

hmin

hmes

hmax

35

45

55

fmin

0.107

70.72004

80.0012

88.27924

fmes

0.178

80.74626

91.34324

100.7949

fmax

0.285

91.27988

103.2593

113.9439

v=110m/min; a = 0.75 mm

120

—

Punim Masteri

o
=]

= frinin 0.107

Parametriiashpérské Rz
[ny]
=1

40 == frmes 0,178
20 frnax 0.285
o | |
30 35 40 45 50 55 50

Hapi f [mm/rrot)

Figura 1A.41: Vartésia e Rz prej fortésisé sé materialit dhe hapit , pér thellésiné ames dhe

shpejtésisé sé prerjes Vmes

hmin

hmes

hmax

35

45

55

fmin

0.107

70.7182

79.99913

88.27695

fmes

0.178

80.74417

91.34088

100.7923

fmax

0.285

91.27752

103.2566

113.941

v = 140m/min; a = 1 mm
120 | |

100 _— o —i
_____...--i__ —

—

]
=]

=—fp=fmin 0.107

I
=]

Parametriiashpérské Rz
()]
=]

ef=fmes 0.178
20 fmax 0.285
. | |
30 35 40 45 50 55 B0

Hapi f (mm/rrot)

Figura 1A 42:Vartésia e Rz prej fortésisé sé materialit dhe hapit , pér thellésiné anax dhe
shpejtésisé sé prerjes Vmax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 47.08103 | 60.43688 | 76.13903

ames | 0.75 | 55.45782 | 71.18998 | 89.68591

amax 1| 59.77359 | 76.73003 | 96.66533

v=80 m/min; h = 35 HRC

120
& 100
@
-4 ____.---'-"-
P 20 —
® ; _— —
& 60 "_-.—--"_—_:‘_______."'-—‘_..-—-—— "
= -
£ a0 =—f—amin 0.4
E =l=ames0.75
& 20

amax 1
o ____I—
0.1 0.15 0.2 0.25 0.3

Thellésia e prerjesa (mm)

Figura 1A.43: Vartésia e Rz prej thellésisé sé prerjes dhe hapit , pér fortésiné e materialit

hmin dhe shpejtésisé sé prerjes Vmin

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 44.17605 | 56.70782 | 71.44113

ames | 0.75 | 52.03598 | 66.79743 | 84.15213

amax 1| 56.08546 | 71.99566 | 90.70092

v=110 m/min; h =45 HRC
100
o 90
w80 E——
e 70 . ————+
- ..--""..—..._.__ —
2 so | d—— ]
T 40 ——2zmin 0.4
E 30
g 20 == zmes0.75
£ 10 amax 1
0 —_— ]
0.1 0.15 0.2 0.25 0.3
Thellésia e prerjesa (mm)

Figura 1A.44:Vartésia e Rz prej thellésisé sé prerjes dhe hapit , pér fortésiné e materialit

hmes dhe shpejtésisé sé prerjes Vmes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
amin 0.4 | 42.31233 | 54.3154 | 68.42713
ames | 0.75 | 49.84065 | 63.97935 | 80.60187
amax 1| 53.71929 | 68.95827 | 86.87437
v=140 m/min; h =55 HRC
100
o 90
i BO —____—___.-—-.—
:E;l 60 ______...--""____ et
T 40 =——zmin 0.4
g 30
E 20 =l=ames 0.75
£ 10 amax 1
0 — |
0.1 0.15 0.2 0.25 03
Thellésia e prerjesa (mm)

Figura 1A.45: Vartésia e Rz prej thellésisé sé prerjes dhe hapit , pér fortésiné e materialit

hmax dhe shpejtésisé sé prerjes Vmax

hmin hmes hmax
35 45 55
vmin | 80 | 17465.31 | 19757.43 | 21801.81
vmes | 110 | 18975.98 | 21466.35 | 23687.56
vmax | 140 | 20206.35 | 22858.19 | 25223.42
a=0.4mm; f=0.107 mm/rrot
26000 -
E 24000
8]
:i 22000 L e
% 20000 *ﬂ""‘#
T *"’"’ —f—ymin 80
% 18000 —
£ =fl=vmes 110
E 16000 vmax 140
14000 I |
30 as a0 45 50 55 &0
Fortésia e materialit h (HRC)

FiguralA 46: Vartésia e Rz prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér hapin

fmin dhe thellésisé sé prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
vmin 80 | 17651.05 | 19967.54 | 22033.66
vmes | 110 | 19177.78 | 21694.64 | 23939.47
vmax | 140 | 20421.23 | 23101.27 | 25491.65
a=0.75mm; f=0.178 mm/rrot
26000 ,
;ﬁ 24000
8
:i 22000 L e
- _— __...-'"""-.
2 20000
' i"""r j =—=vymin 80
% 18000 "
£ el =fl—=vymes 110
E 16000 vmax 140
14000 ' '
30 35 40 a5 50 55 &0
Fortésia e materialit h (HRC)

FiguralA.47:Vartésia e Rz prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér hapin

fmes dhe thellésisé sé prerjes ames

hmin hmes hmax
35 45 55
vmin 80 | 15412.48 | 17435.19 | 19239.28
vmes 110 | 16745.59 | 18943.25 | 20903.38
vmax 140 | 17831.34 | 20171.5 | 22258.72
a=1mm; f = 0.285 mm/rrot
26000 ,
f 24000
a8
:i 22000 L]
ﬁ - _.--"'..—.
2 20000
= */' ﬂ —=—ymin 80
% 18000  —
E s =f=vymes 110
E 18000 vmax 140
14000 ' '
30 35 40 as 50 55 50

Figura 1A. 48.Vartésia e Rz prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér hapin

Fortésia e materialit h (HRC)

fmax dhe thellésisé sé prerjes amax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
vmin | 80 | 33.33264 | 42.78838 | 53.90526
vmes | 110 | 36.21576 | 46.48937 | 58.56782
vmax | 140 | 38.56392 | 49.50365 | 62.36524
h =35 HRC; a = 0.4mm
70
£ 50
8 5o ﬁ
:% 40 &= —
E 30 #=ymin 80
E 20 =fl=ymes 110
E 10 vmax 140
0 I
0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A. 49.Vartésia e Rz prej shpejtésisé sé prerjes dhe hapit , pér fortésinsé e materialit

hmin dhe thellésisé sé prerjes amin

fmin fmes fmax
0.107 0.178 0.285
vmin | 80 | 39.22458 | 50.35173 | 63.43366
vmes | 110 | 42.61732 | 54.70692 | 68.92037
vmax | 140 | 45.38055 | 58.25401 | 73.38903
h =45 HRC; a=0.75mm
80 |
& 70 '
1 6o _ ______—-—-::’:’—j
850 F—— g’j—
E 40 i I__._._._.-l-""'————.-
— =—f=ymin 80
= 30
E 20 =fl=ymes 110
g
&£ 10 vmax 140
D |
0.107 0.157 0.207 0.257

Figura 1A. 50.Vartésia e Rz prej shpejtésisé sé prerjes dhe hapit , pér fortésinsé e materialit

Hapi f [mm/rrot)

hmes dhe thellésisé sé prerjes ames
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin

fmes

fmax

0.107

0.178

0.285

vmin

80

40.17303

51.56924

64.96748

vmes

110

43.64781

56.02973

70.58687

vmax

140

46.47785

59.66259

75.16358

Figura 1A.51:Vartésia e Rz prej shpejtésisé sé prerjes dhe hapit , pér fortésinsé e materialit

[}
=]

h =55 HRC; a = 1mm

|
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[ny}
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__---'-"'——-_.—

m— |
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——ymin 80

Parametriiashpérsbé Rz
Bowm
o o

30
30 =f=ymes 110
10 wmax 140
o 1
0.107 0.157 0.207 0.257

Hapi f (mm/rrot)

hmax dhe thellésisé sé prerjes amax

vmin vmes vmax
80 110 140
amin | 0.4 | 112.194 | 131.1688 | 147.6458
ames | 0.75 | 132.1558 | 154.5067 | 173.9154
amax 1| 142.4403 | 166.5306 | 187.4496
h =35 HRC; f=0.107mm/rr
7o | | r
E 60 : F_ﬂ____‘—--é-—
B 50 __-—__._______—-"'ﬂi“"—"‘
L ——
:E 30 =—vmin 30
E" 20 =fl=ymes 110
E 10 vmax 140
0 I I
0.4 0.5 0.5 0.7 0.8 0.9 1 11
Thellgsia e prerjes (mm)

Figura 1A.52:Vartésia e Rz prej shpejtésisé sé prerjes dhe thellésisé , pér fortésinsé e

materialit  hpyi, dhe hapin fiin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
amin 0.4 | 124.4316 | 145.4761 | 163.7504
ames | 0.75 | 146.5708 | 171.3597 | 192.8853
amax 11579771 | 184.695 | 207.8958
h=45HRC; f=0.178mm/rr
70 | | "
E 60 : ?ﬁ
B 50 __..-—““"__.—--‘;ﬁ#
i% a0 ’-'_,'::--""""""—.
:E 30 =vmin 30
TE" 20 ==ymes 110
E 10 wmax 140
0 i i
0.4 0.5 0.6 0.7 0.8 0.9 1 11
Thellgsia e prerjes(mm)

Figura 1A.53: Vartésia e Rz prej shpejtésisé sé prerjes dhe thellésisé , pér fortésinsé e

materialit  hpes dhe hapin fies
vmin vmes vmax
80 110 140
amin 0.4 | 139.5275 | 163.1251 | 183.6164
ames | 0.75 | 164.3526 | 192.1488 | 216.286
amax 1|177.1426 | 207.102 | 233.1175
h =55 HRC; f = 0.285mm/rr
70 | .
& 50 _ |P_______...—4">
% 50 ...---———--'""'".-__d ‘——---'""'———
s '....._.--"-.__._._...--l
Rogem—/]——
:E 30 =ymin 80
2 20 —@—vmes 110
E 10 vmax 140
0 ! !
0.4 05 0.6 07 0.3 0.9 1 11
Thellésia e prerjes (mm)

Figura 1A.54: Vartésia e Rz prej shpejtésisé sé prerjes dhe thellésisé , pér fortésinsé e

materialit  hpax dhe hapin fax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
hmin 35 | 16.39606 | 22.31996 | 25.7038
hmes 45 | 17.50539 | 23.83008 | 27.44286
hmax 55 | 18.44482 | 25.10893 | 28.91559
v = 80m/min; f= 0.107 rrot/min
35
& 3p )
2 —
:E- 20 __—-ﬁ
2 —
:.é 15 == hmin 35
g 10
E == hmes 45
£ 3 hmax 55
N - —
o 0.2 0.4 0.6 0.8 1 1.2
Thellésia e prerjesa [mm)

Figura 1A.55: Vartésia e Rz prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

shpejtésiné e prerjes Vmin dhe hapin fyin

amin ames amax
0.4 0.75 1
hmin | 35 | 17.47741 | 23.79199 27.399
hmes | 45 | 18.65989 | 25.40171 | 29.25276
hmax | 55 | 19.66128 | 26.7649 | 30.82261
v =110m/min; f=0.178 rrot/min
35 |
& 30
£ 2 :ﬁfﬁ
:E' 20 ‘...-—"""'-..-""
E 15 = i in 35
g 10
E == hmes 45
£ hmax 55
o ——
o 0.2 0.4 0.6 0.8 1 1.2
Thellésia e prerjesa (mm)

Figura 1A.56:Vartésia e Rz prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

shpejtésing e prerjes Vmes dhe hapin fies
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
hmin | 35 | 19.13456 | 26.04788 | 29.99689
hmes | 45 | 20.42917 | 27.81023 | 32.02642
hmax | 55 | 21.5255 | 29.30267 | 33.74512
v = 140m/min; h= 0.285 rrot/min
40
& 35 |
2 30 - ,7’-“7"-,
:i 35 /
E 20 I’..-—-"""'—..
',E 15 #— hmin 35
E 10 ——hmes 45
£ s hmax 55
o -
0 0.2 04 0.6 0.8 1 1.2
Thellésia e prerjesa (mm)

Figura 1A.57: Vartésia e Rz prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

shpejtésiné e prerjes Vmax dhe hapin frax

fmin fmes fmax
0.107 0.178 0.285
hmin | 35 | 16.49188 | 21.17027 | 26.67053
hmes | 45 | 17.60769 22.6026 | 28.47501
hmax | 55 | 18.55261 | 23.81558 | 30.00312
v =80m/min; a = 0.4 mm
35
& 3p o
g —
sl :..--""_
i% 20 ....--"":-—""'
:E 15 — —4—hmin 35
?E" 10 =f=—hmes 45
E 5 hmax 55
D |
0 0.05 0.1 0.15 0.2 0.25 0.3

Hapi f (rrot/min)

Figura 1A.58: Vartésia e Rz prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vmin dhe thellésiné  anmin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
hmin | 35 | 18.65242 | 23.94369 | 30.16453
hmes | 45| 19.9144 | 25.56367 | 32.20539
hmax | 55 | 20.98311 | 26.93555 | 33.9337
v=110 m/min; a =0.75 mm
40

[4%]
Ln

L
]

—=

.---""".__—

fd
L

ﬁ

i 35

Parametriiashpérské Rz
fod
=]

15
10 =fll—hmes 45
5 hmax 55
o |
) 0.05 0.1 0.15 0.2 0.25 0.3

Hapi f (rrot/min)

Figura 1A.59: Vartésia e Rz prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vmes dhe thellésing  ames

fmin fmes fmax
0.107 0.178 0.285
hmin | 35 | 18.65193 | 23.94307 | 30.16374
hmes | 45 | 19.91388 | 25.56301 | 32.20456
hmax | 55 | 20.98257 | 26.93486 | 33.93282
v =140 m/min; a=1 mm
40
& 35 :
% . __.-"?g_
i@ 75
= r ]
E 20 / == hmin 35
= 15
E 10 == hmes 45
£ s hmax 55
0 |
0 0.05 0.1 D.15 0.2 0.25 0.3

Hapi f (rrot/min)

Figura 1A.60: Vartésia e Rz prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vmax dhe thellésind  amax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
fmin | 0.107 | 63.77631 | 86.81869 | 99.9809
fmes | 0.178 | 72.8181 | 99.12727 | 114.1555
fmax | 0.285 | 82.31747 | 112.0588 | 129.0475
v=80 m/min; h = 35 HRC
140 |
& 1720
"E 100 "/i
:E_ a0 -'-..-______,..-—F___..—*"
- e £ in 0. 107
g ao
£ —8—fmes 0.178
g - fax 0.285
o —
o 0.2 0.4 0.5 0.8 1 1.2
Thellésia e prerjesa (mm)
Figura 1A. 61: Vartésia e Rz prej thellésisé sé prerje dhe hapit, pér shpejtésiné e prerjes Vmin
dhe fortésiné e materialit hpin
amin ames amax
0.4 0.75 1
fmin | 0.107 | 59.84121 | 81.46183 | 93.81191
fmes | 0.178 | 68.3251 | 93.01095 | 107.1119
fmax | 0.285 | 77.23834 | 105.1445 | 121.0851
v=110 m/min; h =45 HRC
140 |
& 120
:.E 100 ﬁ?—’*
E 50 == fmin 0.107
g 40
g —8—fmes 0.178
£ 20 fmax 0.285
i) -
0 0.2 D4 0.6 0.8 1 132
Thellésia e prerjesa (mm)

Figura 1A.62:Vartésia e Rz prej thellésisé sé prerje dhe hapit, pér shpejtésiné e prerjes Vmin

dhe fortésiné e materialit hpin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
fmin | 0.107 | 57.31659 | 78.02507 | 89.85412
fmes | 0.178 | 65.44256 | 89.08695 | 102.593
fmax | 0.285 | 73.97977 | 100.7086 | 115.9767
v=140 m/min; h =55 HRC
140 |
& 120
-
" 100 —7‘*7
2 ﬁ d
E 60 —
= —t— fmin 0.107
g2 a0
E ——fmes 0178
£ 20 fmax 0.285
o -
0 0.2 0.4 0.6 0.8 1 1.2
Thellésia e prerjesa (mm)

Figura 1A. 63: Vartésia e Rz prej thellésisé sé prerje dhe hapit, pér shpejtésiné e prerjes Vmax

dhe fortésiné e materialit hpma

vmin vmes vmax
80 110 140
fmin | 0.107 | 152.8669 | 178.7206 | 201.171
fmes | 0.178 | 174.5394 | 204.0585 | 229.6917
fmax | 0.285 | 197.3087 | 230.6786 | 259.6557
h=35 HRC; a = 0.4mm
280
& 260 :
W 240
E 220 __,...-—-"""*
= 200 e
E 180 R ‘______..../+
= +" ________..---""T —g=—Fmin 0.107
T 160 —
E 140 i fmes 0.175
£ 120 fmax 0.285
100 -
&0 80 100 120 140 160
Shpejtésia e prerjes v (m/min)

Figura 1A. 64:Vartésia e Rz prej shpejtésisé sé prerje dhe hapit, pér thellésiné e prerjes amin

dhe fortésiné e materialit hpin
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

vmin vmes vmax

80 110 140

fmin | 0.107 | 179.888 | 210.3116 | 236.7303

fmes | 0.178 | 205.3913 | 240.1282 | 270.2924

fmax | 0.285 | 232.1853 | 271.4538 | 305.553

h=45 HRC; a = 0.75mm

350
. |
s 300 -
W8
=
‘" 250
-E i.___..-—-—'_'-- —='-_-_-—-_4'—
= 200 #—frmin 0.107
k] +
£ ——fmes 0.173
E 150
&£ fmax 0.285

100 -

60 80 100 120 140 160
Shpejtésia e prerjes v (my/min)

Figura 1A. 65: Vartésia e Rz prej shpejtésisé sé prerje dhe hapit, pér thell&siné e prerjes ames

dhe fortésiné e materialit hpes

vmin vmes vmax

80 110 140

fmin | 0.107 | 184.2377 | 215.397 | 242.4545

fmes | 0.178 | 210.3577 | 245.9345 | 276.8281

fmax | 0.285 | 237.7996 | 278.0175 | 312.9412

h=55 HRC; a = 1mm

280
260

240 /*
220 —

00 | e | m

180 —ké%— -

160 P =¢=vmin 0.107

Parametri i ashpérsisé Rz

—
140 == vmes 0.178
120 vmax 0.285
100 '
60 80 100 120 140 160

Shpejtésia e prerjes v (m/min)

Figura 1A.66: Vartésia e Rz prej shpejtésisé sé prerje dhe hapit, pér thell&siné e prerjes amax

dhe fortésiné e materialit hpmax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
vmin 80 | 17465.31 | 19757.43 | 21801.81
vmes | 110 | 18975.98 | 21466.35 | 23687.56
vmax | 140 | 20206.35 | 22858.19 | 25223.42
a =1mm; f= 0.285 rrot/min
26000 ,
ﬁ 24000
E 22000 L e
= - __...-"'"'..
2 20000
:E i/' j ey in 80
% 18000  —
£ < =f=vymes 110
E 1s000 vmax 140
14000 I |
30 35 40 45 50 55 &0
Fortésia e materialit h (HRC)

Figura 1A.67: Vartésia e Rz prej shpejtésisé sé prerje dhe fortésisé sé materialit, pér

thellésiné e prerjes amin dhe hapit fiin

hmin

hmes

hmax

35

45

55

vmin

80

17651.05

19967.54

22033.66

vmes

110

19177.78

21694.64

23939.47

vmax

140

20421.23

23101.27

25491.65

a =1mm; f= 0.285 rrot/min

28000 I
| J=—¥=—vmin 80

. | |=——vmes 110

E. 33000 | wmax 140 i
= —
= e

——=

= 20000
“‘Ej 18000 t:"""
E 16000
14000
30 35 40 45 50 55 60

Fortésia e materialit h (HRC)

Figura 1A.68: Vartésia e Rz prej shpejtésisé sé prerje dhe fortésisé sé materialit, pér

thellésiné e prerjes ames dhe hapit fies
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
vmin 80 | 15412.48 | 17435.19 | 19239.28
vmes | 110 | 16745.59 | 18943.25 | 20903.38
vmax | 140 | 17831.34 | 20171.5 | 22258.72
a=1mm; f = 0.285 rrot/min
23000 . |
& 22000 |H===vmin 30 =
8 21000 ) —f=ymes 110 /‘
E s0000
vmax 140
= 15000 [ | — 74—
= _ —
z 18000 T
¥ 17000 ﬁ;.- —
E 16000 —
£ 15000 ~—
14000
30 35 40 a5 50 55 50
Fortésia e materialit h (HRC)
Figura 1A .69:Vartésia e Rz prej shpejtésisé sé prerje dhe fortésisé sé materialit, pér
thellésiné e prerjes amax dhe hapit fax
amin ames amax
0.4 0.75 1
vmin 80 | 33.13898 | 45.11209 | 51.95134
vmes 110 | 36.00534 | 49.01407 | 56.44488
vmax 140 | 38.33986 | 52.19205 | 60.10466
h =35 HRC; f = 0.107 rrot/min
70 |
& 60
2 e e e
=40 = —_—
IE 30 =yvmin 30
2 20 =l=ymes 110
E 10 vmax 140
o | |
0.4 05 0.6 0.7 0.8 0.9 1 11
Thellésia e prerjes (mm)

Figura 1A. 70:Vartésia e Rz prej shpejtésisé sé prerje dhe thellésisé sé prerjes, pér fortésiné

e materialit hy,in dhe hapit fiin
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

amin ames amax
0.4 0.75 1
vmin 80 | 36.75363 | 50.03272 | 57.61796

vmes | 110 | 39.93265 | 54.36031 | 62.60165

vmax | 140 | 42.52181 | 57.88493 | 66.66062

h =45 HRC; f = 0.178 rrot/min

70 | T
2 50 _ ‘_F____""'f>—
£ 5 e e ey
s _____...--"‘___,_...---"'
L wge=—F
IE 30 +=vmin 80
2 20 —f—vmes 110
E 10 vmax 140

o I i

o4 0.5 0.5 0.7 0.8 (k= 1 11
Thellgsia e prerjes (mm)

Figura 1A. 71:Vartésia e Rz prej shpejtésisé sé prerje dhe thellésisé sé prerjes, pér fortésiné

e materialit hyes dhe hapit fies

amin ames amax

0.4 0.75 1

vmin 80 | 41.21254 | 56.10263 | 64.60811

vmes 110 | 44.77723 | 60.95524 | 70.1964

vmax 140 | 47.6805 | 64.90746 | 74.7478

h =55 HRC; f = 0.285rrot/min

70 | | ;
2 60 - F_____j—'-dﬂ—
E .,...-—-""'-.‘...--"""—-.
L og——F———
:E 30 d=ymin 80
g 20 —l—ymes 110
E 10 wmax 140

o I I

0.4 0.5 0.6 0.7 0.8 0.9 1 11
Thellésia e prerjes (mm)

Figura 1A.72: Vartésia e Rz prej shpejtésisé sé prerje dhe thellésisé sé prerjes, pér fortésiné

e materialit hyax dhe hapit fiax
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Fakulteti i Inxhinierisé Mekanike

Rq = 95.02004872315418 - V—0.543085 . f0.3935731 . a0.2658197 . h0.4—4968

amin ames amax
0.4 0.75 1
hmin | 35 | 13.72691 | 18.21109 | 20.72614
hmes | 45 | 14.67525 | 19.46923 | 22.15803
hmax | 55 | 15.47932 | 20.53596 | 23.37209
v =80 m/min; f = 0.107mm/rrot
24 | T
i
£ 20 —
'
= 18 __,.—-"""-‘.—.f-_‘-"""""-—.-—' | |
= ?_,,... =—f=—hmin 35
w16 == - =f=hmes 45
E —
E 14 ,____../:":: hmax 55
- | |
0.4 0.5 0.6 0.7 0.8 049 1 11

Figura 1A.73:Vartésia e Rq prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

Thellésia e prerjesa (mm)

shpejtésiné e prerjes Vmin dhe hapit fmin

Punim Masteri

amin ames amax
0.4 0.75 1
hmin | 35 | 11.78046 | 15.62879 | 17.78721
hmes | 45 | 12.59432 | 16.70852 | 19.01606
hmax | 55 | 13.28437 | 17.62399 | 20.05796
v =110 m/min; f = 0.178mm/rrot
22 ‘
£ 3
B
2 .
i ——
B 15 -
2 " L = hmin 35
£ 14 — —B=h
2 .-/_-'-' mes 45
E 12 e hmax 55
0 | |
0.4 0.5 0.6 07 0.8 0.9 1 11
Thell&sia e prerjesa (mm)

Figura 1A.74:Vartésia e Rq prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

shpejtésing e prerjes Vmes dhe hapit fies
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
hmin | 35 | 10.52755 13.9666 | 15.89546
hmes | 45 | 11.25486 14.9315 | 16.99362
hmax | 55 | 11.87152 | 15.74961 | 17.92471
v =110 m/min; f = 0.178mm/rrot
19 |
E 18
@ 17
e 16 ‘-‘ﬁ
.E 15 /r""—#:—- |
2 T ot | —mhmin 35
- 14 ..-l"'"—'- .......-lr min
‘E 13 ""—’_,..-"'""'.'.— =fl=hmes 45
f L
£ 11 ..-"“'_'_'._,..-- hmax 55
0 | | |
04 05 06 07 0.8 09 1 11

Thellésia e prerjesa (mm)

Figura 1A.75: Vartésia e Rq prej fortésisé sé materialit dhe thellésisé sé prerjes, pér

shpejtésiné e prerjes Vmax dhe hapit frmax

hmin hmes hmax
35 45 55
fmin | 0.107 | 23.17082 | 25.94308 | 28.39299
fmes | 0.178 | 26.52755 | 29.70142 | 32.50626
fmax | 0.285 | 30.06335 | 33.66026 | 36.83894
v =80 m/min; a = 0.4 mm
432
£ 37
2
E 32 e =
g el |
E 22 ¢——--"—-"""" == fmin 0.107
% = fmes 0178
E 17
fmax 0.285
12 '
30 34 38 42 50 54 58
Fort&sia e materialit h (HRC)

Figura 1A.76: Vartésia e Rq prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vmin dhe thellésiné e prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
fmin | 0.107 | 19.9791 | 22.36948 | 24.48193
fmes | 0.178 | 22.87345 | 25.61013 | 28.0286
fmax | 0.285 | 25.9222 | 29.02364 | 31.76447
v=110 m/min; a=0.75 mm
37
g
g ¥
’i 27 ____...._I'J‘.
= —
E 22 __.: . -—————_——:l—-;nin 0.107
E == fmes D 178
g 17 :
£ fmax 0.285
12
30 34 33 42 50 54 53
Fort&sia e materialit h (HRC)

Figura 1A.78: Vartésia e Rq prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vimes dhe thell€siné e prerjes ames

hmin hmes hmax
35 45 55
fmin | 0.107 | 17.72609 | 19.84691 | 21.72114
fmes | 0.178 | 20.29405 | 22.72212 | 24.86786
fmax | 0.285 | 22.99899 | 25.75069 | 28.18244
v =140 m/min; a=1 mm
30 |
g 28 1
w26 L
:ﬂ 24 B
=22 —
E P sy in 0.107
% 18 o
E 16 =f=fmes 0.178
£ 14 fmax 0.285
12
30 34 33 42 50 54 58
Fortésia e materialit h (HRC)
Figura 1A.79: Vartésia e Rq prej fortésisé sé materialit dhe hapit, pér shpejtésiné e prerjes

Vmax dhe thellésiné e prerjes amax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
amin 0.4 | 2.902679 | 3.649174 | 4.658547
ames | 0.75 | 3.430584 | 4.312843 | 5.329537
amax 1| 3.703218 | 4.655591 | 5.753083
v =80 m/min; h = 35 HRC
E |
gss5
9 .'/.
i a5 _.--"".f-.-—_ ._____..--"
E . _-..."_...-.""—_ '—:/-‘
- l—/—/ | —4—2min 0.4
E .3 __'__,--""- =l=zmes0.75
E 75 amax 1
5 |
0.107 0.157 0.207 0.257 0.307
Hapi f (mm/rrot)

Figura 1A.80:Vartésia e Rq prej thellésisé sé prerjes dhe hapit, pér shpejtésiné e prerjes Vmin

dhe fortésisé sé materialit hpin

fmin fmes fmax
0.107 0.178 0.285
amin 0.4 | 2.465951 | 3.100131 | 3.968109
ames | 0.75 | 2.91443 | 3.663947 | 4.527672
amax 1| 3.146044 | 3.955126 | 4.887493
v =110 m/min; h =45 HRC
5.5
g s
g
a8 45
iE 4 : ___J“"_‘—f_..-:
!E 35 "l’."-—"":‘—..—_.——o—aminl}it
E 3 g -—'f - l
g _-—’._____..-—' ames0.75
£ 25 amax 1
2
0.107 0.157 0.207 0.257 0.307
Hapi f (mm/rrot)

Figura 1A.81:Vartésia e Rq prej thellésisé sé prerjes dhe hapit, pér shpejtésiné e prerjes Vimes

dhe fortésisé sé materialit hpyes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
amin 0.4 | 2.180391 | 2.741132 | 3.514192
ames | 0.75 | 2.576935 | 3.239657 | 4.003361
amax 1| 2.781728 | 3.497117 | 4.321514
v =140 m/min; h =55 HRC
a5
g
g ——
‘E /”
35 - e
E / _‘//""'—..-—_Y
T 3 - - =tz in 0.4
4]
E 25 ____../ =l—zmes0.75
£ amax 1
2
0.107 0.157 0.207 0.257 0.307
Hapi f (mm,rrot)

Figura 1A.82:Vartésia e Rq prej thellésisé sé prerjes dhe hapit, pér shpejtésiné e prerjes Vmax

dhe fortésisé sé materialit hyax

hmin hmes hmax
35 45 55
vmin 80 | 2269.577 | 2541.119 | 2929.232
vmes | 110 | 2470.066 | 2765.595 | 3026.762
vmax | 140 | 2633.597 | 2948.692 | 3227.149
f=0.107mm/rrot; a = 0.4 mm
3500 |
g
s 3000 - ——’7’:ﬂ7
IE _______.'—.—’/_-
R 2500 fm——
E 1._____...-—-'-""———-_ = yy1in 80
:.E 2000 == ymin 80
E 1500 vmax 140
£
1000
35 40 45 50 55 60
Forté&sia e materialit h (HRC)

Figura 1A.83: Vartésia e Rq prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér

thellésiné e prerjes amin dhe hapit fmin
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Fakulteti i Inxhinierisé Mekanike

hmin hmes hmax
35 45 55
vmin 80 | 1645.817 | 1842.729 | 2134.202
vmes 110 | 1791.204 | 2005.511 2194.9
vmax 140 | 1909.791 | 2138.286 | 2340.214
f=0.178mm/rrot; a = 0.75 mm
3500 .
g =$=vmin 80
i 3000 =fll=yvmin 80
=§_ 7500 vmax 140
5 |
:; 2000 —— '.—-2__ ________..:'
: =
g 1500
£
1000
35 40 45 50 55 60
Fortésia e materialit h (HRC)

Figura 1A.84: Vartésia e Rq prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér

thellésiné e prerjes ames dhe hapit fies

hmin

hmes

hmax

35

45

55

vmin

80

1434.084

1605.665

1846.292

vmes

110

1560.768

1747.505

1912.529

vmax

140

1664.099

1863.198

2039.148

Parametriiashpérské Rq

f=0.285mm/rrot; a=1mm

8

5]
5]

m—f=ymin 80

== ymin 80

vmax 140

p— —

Ee———

44

45

50

Fortésia e materialit h (HRC)

55

60

Punim Masteri

Figura 1A.85: Vartésia e Rq prej shpejtésisé sé prerjes dhe fortésisé sé materialit , pér

thellésiné e prerjes amax dhe hapit fm,
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Fakulteti i Inxhinierisé Mekanike

fmin fmes fmax
0.107 0.178 0.285
vmin 80 | 210.9177 | 265.1603 | 327.6682
vmes | 110 | 229.5496 | 288.5839 | 356.6136
vmax | 140 | 244.7469 | 307.6896 | 380.2232
h=35HRC, a=0.4 mm
400
g 380
3 —
’_E 320 — ___...—-'"*
® 300 —— |
T 280 ?‘f —#—=vmin 80
Woae0 |
E 240 ﬁ =l=vmes 110
£ 220 _— vmax 140
200
0.107 0.157 0.207 0.257 0.307

Figura 1A.86: Vartésia e Rq prej shpejtésisé sé prerjes dhe hapit , pér thellésiné e prerjes amin

Hapi f ([mm/rrot)

dhe fortésiné e materialit hpyn

fmin

fmes

fmax

0.107

0.178

0.285

vmin

80

151.4069

190.3449

235.2161

vmes

110

164.7818

207.1595

255.9945

vmax

140

175.6912

220.8745

272.9426

Figura 1A.87: Vartésia e Rq prej shpejtésisé sé prerjes dhe hapit , pér thellésiné e prerjes ames

300

h =45 HRC; a = 0.75 mm

g 280
. 260

B 240

.--""".

I

-]
——

2 200
T 180

_..-‘.’-'-...:-_..--""-.—...—:-..

== ymin 30

T
g 160

N ]
—

—
B 140

== vymes 110

€ 120

vmax 140

100
0.107

0.157

0.207

Hapi f (mm/rrot)

0.257

dhe fortésiné e materialit hye
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
vmin 80 | 130.5339 | 164.1039 | 202.7891
vmes | 110 | 142.0649 | 178.6004 220.703
vmax | 140 | 151.4704 | 190.4247 | 235.3147
h=55HRC;a=1mm
300 |
g 280 —4—vmin 80
260
B 240 =H=ymes 110
iE. 220 vmax 140 —?-.—
T 180 ___,,.r—""'"..-———"‘""-
TE"lﬁﬂ i74'__—__*—-—"-—
€ 140 ___,..r—-""'"—.
€ 120
100
0.107 0.157 0.207 0.257 0.307
Hapi f (mm/rrot)

Figura 1A.88: Vartésia e Rq prej shpejtésisé sé prerjes dhe hapit , pér thell&siné e prerjes amax

dhe fortésiné e materialit hpyax

vmin vmes vmax
80 110 140
amin 0.4 | 70.96683 | 81.89311 | 91.27351
ames | 0.75 | 83.87346 | 96.78688 | 107.8733
amax 1 90.539 | 104.4787 | 116.4461
h =35 HRC; f = 0.107 mm/rrot
145 | '
f 135 = zmin 0.4
'E 175 == zmes0.75
iE- 115 amax 1 —
& 105 | I
P — e
E ?5 ) __-_____-_.-—-——
65
80 90 100 110 120 130 140
Thellésia e prerjesa (mm)

Figura 1A.89: Vartésia e Rq prej shpejtésisé sé prerjes dhe thellésisé , pér hapin fmi, dhe

fortésiné e materialit hpin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
amin | 0.4 | 63.16552 | 72.89069 | 81.23991
ames | 0.75 | 74.65333 | 86.1472 | 96.01488
amax 1| 80.58615 | 92.99345 | 103.6453
h =45 HRC; f = 0.178 mm/rrot
150
g 140
:,E 130 ==azmin 0.4
:i 120 =f=ames 0.75
E 1o amax 1
o | | —— —*
e — e
£ ?DT_-—-.—.
60—
30 =11 100 110 120 130 140
Thellésia e prerjesa (mm)

Figura 1A.90: Vartésia e Rq prej shpejtésisé sé prerjes dhe thellésisé , pér hapin fres dhe

fortésiné e materialit hpyes

vmin vmes vmax
80 110 140
amin 0.4 | 57.70265 | 66.58673 | 74.21387
ames | 0.75 | 68.19694 | 78.69675 | 87.71103
amax 1| 73.61665 | 84.9509 | 94.68156
h =55 HRC; f = 0.285 mm/rrot
100 |
E a5
w 90
T 85
E 80  ——
Bo75 Lo
T 70 __..-'"""—.—_ —
£ . — _——T | ——mnoa
£ 60 47// =f@=3ames 0.75
£ 35 amax 1
50
80 90 100 110 120 130 140
Thellésia e prerjesa (mm)

Figura 1A.91: Vartésia e Rq prej shpejtésisé sé prerjes dhe thellésisé , pér hapin fyax dhe

fortésiné e materialit hpayx
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
amin | 0.4 | 31.23424 | 34.97124 | 38.27373
ames | 0.75 | 36.91477 | 41.33141 | 45.23451
amax 1| 39.84844 | 44.61608 | 48.82936
v =80 m/min; f = 0.107mm/rrot
55 |
g 50
g 45 S
£ a0 .747
.% 35 e p—
= 30 —4=zmin 0.4
E 25 == zmes0.75
g 20
g 15 amax 1
10 |
35 40 45 50 55 60
Thellésia e prerjesa (mm)
Figura 1A.92: Vartésia e Rq prej thellésisé sé prerjes dhe fortésisé sé materialit , pér hapin
hmin dhe shpejtésisé sé prerjes Vmin
hmin hmes hmax
35 45 55
amin 0.4 | 26.80528 | 30.01237 | 32.84657
ames 0.75 | 31.68031 | 35.47068 | 38.82032
amax 1 |34.19799 | 38.28958 | 41.90543
v =110 m/min; f = 0.178mm/rrot
45 ‘ T
£ 40 —
"E 35 = —?‘-’_—
:E_ - -_______.—--'-
E 25 =f=amin 0.4
E 0 == ames0.75
E 15 amax 1
10 |
35 40 45 50 55 B0
Thellésia e prerjesa (mm)

Figura 1A.93: Vartésia e Rq prej thellésisé sé prerjes dhe fortésisé sé materialit , pér hapin

hmes dhe shpejtésisé sé prerjes Vimes
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Fakulteti i Inxhinierisé Mekanike

hmin hmes hmax
35 45 55
amin 0.4 | 23.95442 | 26.82043 | 29.3532
ames | 0.75 | 28.31097 | 31.69822 | 34.69162
amax 1| 30.56089 | 34.21733 | 37.44861
v = 140 m/min; f = 0.285mm/rrot
40 ‘ .
30
B
= 25
- =¥=amin 0.4
E 20 == ames0.75
E 15 amax 1
10 |
35 40 45 50 55 60

Figura 1A.94: Vartésia e Rq prej thellésisé sé prerjes dhe fortésisé sé materialit , pér hapin

Thellésia e prerjesa (mm)

hmax dhe shpejtésisé sé prerjes Vmax

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
hmin 35| 7.990809 | 10.04584 | 12.41401
hmes 45 | 8.542865 | 10.73987 | 13.27165
hmax 551 9.010933 | 11.32832 | 13.99881
v =80 m/min; a = 0.4 mm
15
g 14
g 13 "
E 1 _--""'"..______..--"*
£ -"""i:"f
E 10 — :
I“E . _‘__‘-_‘..-‘-'__.:"__,,..----"""T == hmin 35
E 2 Ef/' == hmes 45
£ 7 hmax 55
& [
0.105 0.155 0.205 0.255
Fortésia e materialit h (HRC)

Figura 1A.95: Vartésia e Rq prej hapit dhe fortésisé sé materialit , pér thellésiné e prerjes amin

dhe shpejtésisé sé prerjes Vmin
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Fakulteti i Inxhinierisé Mekanike

fmin fmes fmax
0.107 0.178 0.285
hmin 35 | 6.890096 | 8.662053 | 10.70401
hmes 45 | 7.366107 | 9.260482 | 11.44351
hmax 55 7.7697 | 9.767869 | 12.07051
v =110 m/min; a =0.75 mm
13
£ 12
% 11 ..---'""'.
1{ 10 _.._——""”::""-'-M
E C — _—fﬂ{hmm 35
E E = f.-.‘:"ﬂ_f == hmes 45
c |
0.105 0.155 0.205 0.255

Figura 1A. 96: Vartésia e Rq prej hapit dhe fortésisé sé materialit , pér thellésiné e prerjes

Fortésia e materialit h (HRC)

ames dhe shpejtésisé sé prerjes Vmes

fmin fmes fmax
0.107 0.178 0.285
hmin 35|6.113111 | 7.685248 | 9.496939
hmes 45 | 6.535443 | 8.216193 | 10.15305
hmax 55 | 6.893524 | 8.666363 | 10.70934
v =140 m/min; a=1 mm
11
g 105
g 10 _7.L
o]
Bo95 7‘5
- —
= ]
z B - e #=—hmin 35
E 73 j.—-""rf == hmes 45
o7 L -
F s W hmax 55
E |
0.105 0.155 0.205 0.255

Figura 1A.97: Vartésia e Rq prej hapit dhe fortésisé sé materialit , pér thell&siné e prerjes

Punim Masteri

Fortésia e materialit h [HRC)

amax dhe shpejtésisé sé prerjes Vmax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.4 0.75 1
fmin | 0.107 | 3.69906 | 4.907436 | 5.769886
fmes | 0.178 | 4.234939 | 5.618371 | 6.394298
fmax | 0.285 | 4.799404 | 6.36723 | 7.246579
v =80 m/min; h = 35 HRC
8
£
L — —
T . e e f1in 0.107
£ ~— = fmes 0.178
£
£ fmax 0.285
2
0.107 0.307 0.507 0.707 0.907 1.107
Thellésia e prerjesa (mm)

Figura 1A.98: Vartésia e Rq prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit hpin

dhe shpejtésisé sé prerjes Vmin

fmin fmes fmax
0.4 0.75 1
fmin | 0.107 | 3.111582 | 4.128046 | 4.914737
fmes | 0.178 | 3.562354 | 4.726071 | 5.378767
fmax | 0.285 | 4.037172 | 5.355998 | 6.09569
v =110 m/min; h = 45 HRC
8
f 7
‘IE_ 6 _._..--""—:-:::-—:
2 — —r
T . | —4—fmin 0.107
-]
e ~— == fmes 0.178
g’ frmax 0.285
2
0.107 0.307 0.507 0.707 0.907 1.107
Thellésia e prerjesa (mm)

Figura 1A.99: Vartésia e Rq prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit hmes

dhe shpejtésisé sé prerjes Vmes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.4 0.75 1
fmin | 0.107 | 2.778604 | 3.686294 | 4.352534
fmes | 0.178 | 3.181138 | 4.220323 | 4.803172
fmax | 0.285 | 3.605144 | 4.78284 | 5.443376
v =140 m/min; h =55 HRC
B
Z 55
B s
=§_ .5 _______..-.
E 4 _-'f_..--'"".#
E 35 —-f: fmin 0.107
]
£
g 3 '____...-— =f=fmes 0.178
£ 25 fmax 0.285
2
0.107 0.307 0.507 0.707 0.907 1.107
Thellésia e prerjesa (mm)

Figura 1A.100:Vartésia e Rq prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit

hmax dhe shpejtésisé sé prerjes Vmax

vmin vmes vmax
80 110 140
fmin | 0.107 | 711.9893 | 821.6094 | 915.7202
fmes | 0.178 | 815.1344 | 940.6351 | 1048.38
fmax | 0.285 | 923.7818 | 1066.01 | 1188.116
h =35 HRC; a = 0.4mm
1200 :
E 1150 == fmin 0.107 |
g 1100 e fmes 0,178
:i 133 fmax 0.285 ________;,..--"'"".
% 950 ——
- —
E soor” ,...-——"'""""_'—_
£ 750
700
80 a0 100 110 120 130 140 150
Shpejtésia e prerjes v {(m/min)

Figura 1A.101: Vartésia e Rq prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e materialit

hmin dhe thellésine e prerjes sé prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
fmin | 0.107 | 511.1004 | 589.791 | 657.3483
fmes | 0.178 | 585.1429 | 675.2334 | 752.5777
fmax | 0.285 | 663.1353 | 765.2337 852.887
h =45 HRC; a = 0.75mm
900 T
g 850 ! |
.y 800
% 750 _’,di
E 700 |
v 550 _'_-—F.—_....-—-—',_.__
E 500 i " /___L. — =#=fmin 0.107
E 550 e
B 500 — === fmes 0.178
£ 450 fmax 0.285
400
20 30 100 110 120 130 140 150
Shpejtésia e prerjes v (m/min)

Figura 1A.102: Vartésia e Rq prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e materialit

hmes dhe thellésine e prerjes sé prerjes ames

vmin vmes vmax
80 110 140
fmin | 0.107 | 440.6399 | 508.4822 | 566.7261
fmes | 0.178 | 504.475 | 582.1455 | 648.8271
fmax | 0.285 | 571.7152 | 659.7383 | 735.3077
h=55HRC, a=1mm
300 T
g 750 === {min 0.107 |
:.E 700 == fmes 0.178
<
® 650 fmax 0.285 - .—_____...
E 600 I /’#—,’— | ]
:E ss0 - J—
- _....--""_
E 500 ,—___________._____L..-'-"
£ 450 "
400
80 90 100 110 120 130 140 150
Shpejtésia e prerjes v (m/min)

Figura.1A.103: Vartésia e Rq prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e materialit

hmax dhe thell&sine e prerjes sé prerjes amax
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Fakulteti i Inxhinierisé Mekanike

amin ames amax
0.4 0.75 1
vmin 80 26.7909 | 35.54271 | 40.45135
vmes 110 | 29.15754 | 38.68247 | 44.02472
vmax | 140 | 31.08792 | 41.24344 | 46.93938
h =35 HRC; f = 0.107 mm/rrot
50
g |
. ——=
H-)
E 40 —_— .
"':'! 35 ;___..4-""__,..-—-"
!E e ymin 80
T 30 ."‘H"—:‘H el ymes 110
£ 25 vmax 140
20 |
0.4 0.5 0.6 07 0.8 1 1.1 1.2

Figura 1A.104:Vartésia e Rq prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér fortésiné

Thellgsia e prerjesa (mm)

e materialit hmin dhe hapit fiin

Punim Masteri

amin ames amax
04 0.75 1
vmin 80 | 23.84581 | 31.63554 | 36.00457
vmes 110 | 25.95229 | 34.43014 | 39.18513
vmax | 140 | 27.67046 | 36.70959 | 41.77938
h =45 HRC; f = 0.178 mm/rrot
45 |
&
w 40
P
35 *"'""—.—.-...-—
E ’."/_._...-." — ‘
= 30 - ____..-4"'" =#=vmin 80
: /?ﬁ -
H vmes 110
E 25 "
£ 4 vmax 140
20 |
04 0.5 0.6 0.7 0.8 09 1 11 12
Thellésia e prerjesa (mm)

Figura 1A.105: Vartésia e Rq prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér
fortésiné e materialit hpyes dhe hapit fies
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
vmin 80| 21.7835 | 28.89954 | 32.89072
vmes 110 | 23.7078 | 31.45245 | 35.7962
vmax 140 | 25.27738 | 33.53476 | 38.16609
h =55 HRC; f = 0.285 mm/rrot
40 T
E 38
F-] 36
® 3 o —
E a0 .---""‘r _..--"'"..—.—-
= 28 == ymin 80
E 6 = == vmes 110
£ 24
& 32 vmax 140
20 |
0.4 05 0.6 07 0.3 1 11 1.2

Thellésia e prerjesa (mm)

Figura.1A.106: Vartésia e Rq prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér

fortésiné e materialit hmax dhe hapit fiax
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Fakulteti i Inxhinierisé Mekanike

Rt = 254 63804486380226 'V_D'5434D35 . fﬂ'.ﬂ?ﬂ 57314 al}.:EhEBlg‘? . hD.EhE'EEE"}E

Punim Masteri

amin ames amax
04 0.75 1
hmin 35 | 144.6776 | 170.9899 | 184.5787
hmes 45 | 168.3763 | 198.9986 | 214.8133
hmax 55 | 190.0574 | 224.6228 | 242.4739
v =80 m/min; f = 0.107mm/rrot
260 | T |
izm B —a
’_E 160 »— ¢
;E 110 =g=hmin 35
E =fl=hmes 45
E 50 hmax 55
10 I I
0.4 05 0.6 0.7 0.8 09 1
Thellésia e prerjesa [(mm)

Figura 1A.109:Vartésia e Rt prej thellésisé sé prerjes dhe fortésisé sé materialit,

pérshpejtésiné e prerjes Vmin dhe hapit fiin

amin ames amax
0.4 0.75 1
hmin 35| 124.1626 | 146.7438 | 158.4058
hmes 45 | 144.5008 | 170.7809 | 184.3531
hmax 55| 163.1075 | 192.7716 | 208.0915
v =110 m/min; f = 0.178mm/rrot
260
&
g 210
e
H +
%150 — .
:E 110 ==p=hmin 35
'E == hmes 45
E 60 hmax 55
10 I I
0.4 0.5 0.6 0.7 0.8 0.9
Thellésia e prerjesa (mm)

Figura 1A.110: Vartésia e Rt prej thellésisé sé prerjes dhe fortésisé sé materialit,
pérshpejtésing e prerjes Vmes dhe hapit fies
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
hmin 35| 110.9573 131.137 | 141.5586
hmes 45 | 129.1325 | 152.6176 | 164.7464
hmax 55 | 145.7604 | 172.2696 | 185.9601
v = 140 m/min; f = 0.285mm/rrot
210
190 ! l
o 170 - =
g 150 == —[—=
E 130 W= <
= 110 i
‘= a0 == hmin 35
E 70 —B—hmes 45
E zg hmax 55
10 | |
0.4 05 0.6 0.7 0.8 09 1

Thellésia e prerjesa (mm)

pérshpejtésing e prerjes Vmax dhe hapit fax

Figura 1A.111:Vartésia e Rt prej thellésisé sé prerjes dhe fortésisé sé materialit,

hmin hmes hmax
35 45 55
fmin 0.107 | 101.8997 | 124.9083 | 140.9922
fmes 0.178 | 122.8761 | 143.0036 | 161.4176
fmax 0.285 | 139.254 | 162.0643 | 182.9326
v =80 m/min; a = 0.4mm
190 -
180 -
g 170
.|
p 160 - 1
E‘ 150 | —
T 130 | — '__,...-—*""""..F
‘g 120 e F_____;--"" —4—fmin 0.107
g 110 —— =f=fmes 0.173
£ 100 fmax 0.285
90 :
30 35 40 45 50 55 &0
Fortésia e materialit h (HRC)

Figura 1A.112: Vartésia e Rt prej hapit dhe fortésisé sé materialit, pér shpejtésiné e prerjes
Vmin dhe thellésisé sé prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
fmin | 0.107 | 85.71615 | 107.7025 | 121.5709
fmes | 0.178 | 105.9503 | 123.3053 | 139.1827
fmax | 0.285 | 120.0721 | 139.7403 | 157.7341
v =110 m/min; a=0.75mm
170 |
g 160
i@ 150 |
.
:E 140 /4
= 130 ! —
E 120 _.--"—_f ,..-—"—_%
E 110 %."""'—— — e min 0107
g 100 - =B=fmes 0,178
£ 90 <,..----""""..'“ fmax 0.285
80 -
30 35 a0 45 50 55 &0
Fortésia e materialit h (HRC)
Figura 1A.113: Vartésia e Rt prej hapit dhe fortésisé sé materialit, pér shpejtésiné e prerjes
Vimes dhe thell€sisé sé prerjes ames
hmin hmes hmax
35 45 55
fmin | 0.107 | 75.19387 | 95.55707 | 107.8616
fmes | 0.178 | 94.00243 | 109.4003 | 123.4873
fmax | 0.285 | 106.5318 | 123.982 | 139.9467
v =140 m/min; a = Imm
150 |
& 140 |
® 130
=§ 120 ! ____..——-"‘i
E 110 ’/j—____.-"""f.-‘}
g — 4 —t=fmin 0.107
g _,..--"'""'f =fl=fmes 0.178
£ 8o
- fmax 0.285
70 -
30 35 40 45 50 55 60
Fortésia e materialit h (HRC)

Figura 1A.114:Vartésia e Rt prej hapit dhe fortésisé sé materialit, pér shpejtésiné e prerjes

Vmax dhe thellésisé sé prerjes amax

- 169 -



Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin

fmes

fmax

0.107

0.178

0.285

amin

0.4

5.514551

7.497691

9.961353

ames

0.75

6.517474

8.861284

11.77301

amax

7.035427

9.565504

12.70863

Parametriiashpérssé Rq
=
=}

v =80 m/min; h = 35 HRC

=
[TER

[y
ka

ot
[

e 3 in 0.4
== amin 0.4

amax 1

_..-""'—-_——_

.-'""'.r__,...--""""—_

_—

mn g =~ O W

/FJ
. il
=

0.107

0.157

0.207

Hapi f (mm/rrot)

0.257

Figura 1A.115: Vartésia e Rt prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes Vmin

dhe fortésisé sé materialit hyin

fmin

fmes

fmax

0.107

0.178

0.285

amin

0.4 | 4.68485

6.369613

8.4626

ames

0.75 | 5.536876

7.528045

10.00168

amax

1 5.9769

8.126309

10.79653

v =110 m/min; h =45 HRC

Parametriiashpérsk

0.157

0.207

Hapi f (mm/frrot)

0.257

Figura 1A.116: Vartésia e Rt prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes

Vmes dhe fortésisé sé materialit hymes
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

fmin fmes fmax

0.107 0.178 0.285

amin 0.4 | 4.142338 | 5.632003 | 7.482619

ames | 0.75 | 4.895698 | 6.656286 | 8.843471

amax 1| 5.284766 | 7.185271 | 9.546274

v = 140 m/min; h = 55 HRC

=
(=]

g e amin 0.4
in0.4 ___..--""'.
: == amin I
amax 1 —.—._____..4-"

.

[
7 | /./
6 e —

Parametriiashpérsieé Rg

0.107 0.157 0.207 0.257

Hapi f (mm/rrot)

Figura 1A.117: Vartésia e Rt prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes

Vmax dhe fortésisé sé materialit hpay

hmin hmes hmax

35 45 55

vmin 80 | 10512.73 | 12234.74 | 13810.16

vmes 110 | 11441.39 | 13315.53 | 15030.12

vmax 140 | 12198.87 | 14197.09 | 16025.18

a= 0.4 mm; f=0.107mm/rrot

17000 | |

o 15000 == ymes 110 /‘
E vmax 140 .

—
11000
-1"""'.—._-
10000
35 40 45 50 55 &0

Hapi f (mmrrot)

Figura 1A. 118: Vartésia e Rt prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

thellésiné e prerjes amin dhe hapit fin
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

hmin hmes hmax

35 45 55

vmin 80 | 7623.455 | 8872.202 | 10014.64

vmes | 110 | 8296.892 | 9655.95 | 10899.31

vmax | 140 | 8846.188 | 10295.22 | 11620.89

a=0.75 mm; f = 0.178mm/rrot
12000 |
g 11500 =
w 11000 /ﬁ
i
¢ 10500 —
} 10000 '  —
® 9500 7¢i/
.é 9000 = _._-'""P"'f— ol y1in B0
g 8500 i_..- —

& 8000 — =f=vmes 110
E 7500 vmax 140
7000 '

35 a0 a5 50 55 &0
Hapi f (mm/rrot)

Figura 1A. 119:Vartésia e Rt prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

thellésiné e prerjes ames dhe hapit fies

hmin hmes hmax

35 45 55

vmin 80 | 6642.707 | 7730.804 | 8726.267

vmes | 110 | 7229.507 | 8413.724 | 9497.123

vmax | 140 | 7708.137 | 8970.755 | 10125.88

a=1 mm; f = 0.285 mm/rrot

10500 T
EIDDCID -
w9500 /,/‘
2
i 9000
: ;
= 8500 _____.._—-"""

2 8000  —
— [
E 7500 e __..-"'"'"'-..'—_ e 11N B0
E 7000 | el ..--"'""...'F == ymes 110
£ 6500 — vmax 140
6000 |
35 40 45 50 55 B0

Hapi f (mm/rrot)

Figura 1A.120: Vartésia e Rt prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér
thellésiné e prerjes amax dhe hapit fiax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
vmin 80 | 400.7044 | 544.8056 | 723.8229
vmes | 110 | 436.1017 | 592.9323 | 787.7635
vmax | 140 | 464.9738 | 632.1874 | 839.9174
a=0.4 mm; h=35 HRC
200
g 850
% 7eo ——
‘& 700 ""'"'f__...-—"""*
8 650 —
E 500 ____,..-"'"' {\rmin 80
E :33 ,..-'_"' == vmes 110
£ 450 H vmax 140
) ::""'f |
0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A.121:Vartésia e Rt prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

amin dhe fortésisé sé prerjes hpmin

fmin fmes fmax
0.107 0.178 0.285
vmin 80 287.645 | 391.0878 | 519.5951
vmes | 110 | 313.0549 | 425.6355 | 565.4948
vmax | 140 | 333.7807 | 453.8147 | 602.9334
a=0.75 mm; h=45 HRC
F00
650
.5 600
=E. =00 —.-'—._—____.-—"'_.—___.--*
- I "
= 450 —
T 400 __,__-;%:—ﬂ —4—vmin 80
¥ 350 L -
E 200 (___.——-'"'-r_ == ymes 110
&£ 750 vmax 140
200 |
0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A. 122: Vartésia e Rt prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

ames dhe fortésisé sé prerjes Nmes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

Hapi f (mm/rrot)

fmin fmes fmax
0.107 0.178 0.285
vmin 80 | 247.9902 | 337.1723 | 447.9635
vmes 110 | 269.897 | 366.9573 | 487.5355
vmax 140 | 287.7656 | 391.2517 | 519.8128
a=1 mm; h=55 HRC
550
£ soo >
:'E 450 ""-'_____..--r
E 400 .—..—_________,..--'
:E 350 V_—-—' :
vmes 110
E 250 "’/ vmax 140
200 |
0.107 0.157 0.207 0.257

Figura 1A. 123: Vartésia e Rt prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

amax dhe fortésisé sé prerjes Nmax

vmin vmes vmax
80 110 140
amin 0.4 | 373.3243 | 452.445 | 523.3401
ames | 0.75 | 441.2202 | 534.7304 | 618.5191
amax 1| 476.2847 | 577.2262 | 667.6737
f=0.107 mm/rrot; h= 35 HRC
700 | ]
g 650 |
‘B s00 '.—..____________.-i
:i 550 e
-= -
2 500
£ 450 — — = amin 0.4
E 400 =fl=zmes0.75
£ 350 1 amax 1
300 ' '
80 a0 100 110 120 130 140

Shpejt&sia e prerjes v (m/min)

Figura 1A.124: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér hapit fmin

dhe fortésisé sé prerjes hmin
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Fakulteti i Inxhinierisé Mekanike

vmin vmes vmax
80 110 140
amin 0.4 | 332.2852 | 402.7082 | 465.8098
ames | 0.75 | 392.7174 | 475.948 | 550.5259
amax 1|423.9272 | 513.7724 | 594.277
f=0.178 mm/rrot; h= 45 HRC
700 ‘ |
g 650 . !
:E 6500 =—=—amin 0.4
B ==ames0.75
:E 550 a1 /i
& 500 | T
T 450 —
o
E 400 — —
£ 350  —
300
80 90 100 110 120 130 140

Figura 1A. 125: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér hapit

Shpejtésia e prerjes v (m/min)

fmes dhe fortésisé sé prerjes hmes

vmin

vmes

vimax

80

110

140

amin

0.4

303.5475

367.8799

425.5242

ames

0.75

358.7532

434.7857

502.9137

amax

387.2638

469.3387

542.881

Punim Masteri

f=0.285 mm/rrot; h=55 HRC

580 | |
s amin 0.4

230 =f=ames0.75
480 amax 1

|
430 —7k’-—

--'"".—..-‘F____-_

(23]
[xx]
=]

Lid
[AX]
(=]

Parametriiashpérské Rg

\

P
[=x]
(]

[xx]
L=
Y]
L=

100 110 120 130 140

Shpejtésia e prerjes v (m/min)

Figura 1A.126: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér hapit fax
dhe fortésisé sé prerjes Nmax
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Fakulteti i Inxhinierisé Mekanike

hmin

hmes

hmax

35

45

55

amin 0.4

31.947

34.1541

36.02542

ames | 0.75

46.68889

49.91445

52.64929

amax 1

55.54264

59.37987

62.63333

Punim Masteri

v=110 m/min; f = 0.178mm/rrot

]
=]

Ra
=]
n

60 ——

un
un

m—=amin 0.4 B

un
=]

==ames0.75

=
o

amax 1

Parametriiashpérsisé
a
=1

L
n

Lia
L=}

25 30 35 40 45 50 55

Thellésia e prerjesa (mm)

Figura 1A. 127: Vartésia e Rt prej fortésisé sé materialit dhe thellésisé sé prerjes, pér hapit

fmin dhe shpejtésisé sé prerjes Vmin

hmin hmes hmax
35 45 55
amin | 0.4 | 27.41696 | 29.3111 | 30.91707
ames | 0.75 | 40.06848 | 42.83666 | 45.1837
amax 1|47.66678 | 50.9599 | 53.75202

v =110 m/min; f = 0.178mm/rrot
B0 | |
55 1
g ' |
- 50 —
B 45 .l -‘
‘B 20 =—#=—amin 0.4 ‘
——
E 35 == amesz0.75
= 30
“qu 25 amax 1
E 2o
£ 15
10
25 30 35 40 45 50 55
Thellésia e prerjesa (mm)

Figura 1A.128: Vartésia e Rt prej fortésisé sé materialit dhe thellésisé sé prerjes, pér hapit

Tmes dhe shpejtésisé Sé prerjes Vimes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin

hmes

hmax

35

45

55

amin

0.4

24.50105

26.19374

27.62891

ames

0.75

35.80703

38.2808

40.37822

amax

42.59722

45.5401

48.03527

v = 140 m/min; f = 0.285mm/rrot

[a)]
(=]

==—amin 0.4

u
u

=l=zmes0.75

u
(==}

o
un

amax 1

.

i
=)

n—

(41
u

[41)
(=]

ka
u

ka
(==}

Parametriiashpérskié Rq

=
L= RS )

30 35 40 45 50 55

Thell&sia e prerjesa (mm)

Figura 1A. 129: Vartésia e Rt prej fortésisé sé materialit dhe thellésisé sé prerjes, pér hapit

fmax dhe shpejtésisé sé prerjes Vmax

fmin fmes fmax
0.107 0.178 0.285
hmin 35 | 15.18106 | 20.64046 | 27.42269
hmes 45 | 16.22986 | 22.06643 | 29.31722
hmax 55| 17.1191 | 23.27546 | 30.92353
v =80 m/min; a = 0.4mm
35
g
w 30 —_#..___._
.|
L %
g /: —4+—hmin 35
B 15 == hmes 45
£ hmax 55
10
0.107 0.157 0.207 0.257
Hapi f ([mm/rrot)

Figura 1A.130: Vartésia e Rt prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes amin

dhe shpejtésisé sé prerjes Vmin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
hmin 35 13.0899 | 17.79729 | 23.64529
hmes | 45 | 13.99424 | 19.02684 | 25.27885
hmax | 55 | 14.76099 | 20.06933 | 26.66389
v =110 m/min; a = 0.75mm
30
g 28
o 26
B 24 —
g 20 — e
I —— _%‘-’;—#
§ 16 —— #—hmin 35
E 14 W ~8—hmes 45
£ 12 hmax 55
10
0.107 0.157 0.207 0.257
Hapi f (mm/rrot)

Figura 1A.131: Vartésia e Rt prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes ames

dhe shpejtésisé sé prerjes Vmes

fmin fmes fmax
0.107 0.178 0.285
hmin 35| 11.61378 | 15.79032 | 20.97885
hmes 45 | 12.41613 | 16.88121 | 22.4282
hmax 55 | 13.09642 | 17.80614 | 23.65705
v =140 m/min; a = 1Imm
30
g 28
o 26
P 24
W 99 ?-‘_
'E 20 ___..--".______...--"*
Z 18 ' "";-——..:":'——..
[ —%—:"” —4—hmin 35
E 12 _‘.——_____—--_:::ﬁ ~B—hmes 45
£ 12 {, hmax 55
10
0.107 0.157 0.207 0.257

Hapi f (mmrrot)

Figura 1A.132: Vartésia e Rt prej fortésisé sé materialit dhe hapit, pér thellésiné e prerjes

amax dhe shpejtésisé sé prerjes Vmax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
fmin | 0.107 | 8.60892 | 12.58149 | 14.96736
fmes | 0.178 | 9.856086 | 14.40416 | 17.13566
fmax | 0.285 | 11.16978 | 16.32406 | 19.41963
v =80 m/min; h = 35 HRC
22
g 20
318
£ 18 -
3 e
%14 __.-l-"'________ e
212 i -
I ._______...---"'"'_________..... =——fmin 0.107
E 4 — —@=fmin 0.107
E - fmax 0.285
. |
0.4 05 0.6 0.7 0.8 0.9 1
Thellésia e prerjesa (mm)

Figura 1A. 133: Vartésia e Rt prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit

hmin dhe shpejtésisé sé prerjes Vmin

amin ames amax
0.4 0.75 1
fmin | 0.107 | 7.31365 | 10.68852 | 12.71542
fmes | 0.178 | 8.373171 | 12.23696 | 14.55749
fmax | 0.285 | 9.489212 | 13.86799 | 16.49782
v =110 m/min; h =45 HRC
18
g |
16
£y — e
= e —+—fmin 0.107
g 83 __________.....---"'"""" ~@—fmin 0.107
56 fmax 0.285
s |
0.4 05 05 07 08 09 1

Thellésia e prerjesa (mm)

Figura 1A.134: Vartésia e Rt prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit

hmes dhe shpejtésisé sé prerjes Vimes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin ames amax
0.4 0.75 1
fmin 0.107 | 6.466719 | 9.450776 | 11.24295
fmes 0.178 | 7.403546 10.8199 | 12.87171
fmax 0.285 | 8.390347 | 12.26206 | 14.58735
v =140 m/min; h = 55 HRC
16 I
E 14 1
2
E 12 =
4 e b
E 8 ;...--"'""-—.,._..--"""""* =+—1fmin 0.107
E "y —8—fmin 0.107
£
E = *’-—._-.- fmax 0.285
. |
0.4 0.5 0.6 0.7 0.8 0.4 1
Thellésia e prerjesa (mm)

Figura 1A. 135: Vartésia e Rt prej thellésisé sé prerjes dhe hapit, pér fortésiné e materialit

hmax dhe shpejtésisé sé prerjes Vimax

vmin vmes vmax
80 110 140
hmin 35 | 13899.07 | 16844.77 | 19484.24
hmes 45 | 14859.31 | 18008.52 | 20830.33
hmax 55 | 15673.45 | 18995.21 | 21971.64
a= 0.4 mm; f =0.107 mm/rrot
24000 |
g 22000
g 20000 —
B —
‘E 18000 —?..-/-‘ g
E s L — e
S 14000 ="
E 12000 e hmin 35
E 10000 == hmes 45
E 2000 hI'TIEH 55
5000 | |
80 90 100 110 120 130 140 150
Hapi f (mm/rrot)

Figura 1A. 136: Vartésia e Rt prej shpejtésisé sé prerjes dhe fortésisé sé materialit, pér hapin

fmin dhe thellésisé sé prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
hmin 35 | 10079.11 | 12215.23 | 14129.28
hmes | 45| 10775.44 | 13059.14 | 15105.42
hmax | 55| 11365.83 | 13774.65 | 15933.05
a=0.75 mm; f = 0.178 mm/rrot
18000
f 16000
:E 14000 - .-———""ﬁ
3 12000 —
I"E 10000 .’.—.—.——.—.—.’.ﬂ === hmin 35
E == hmes 45
g 8000 hmax 55
6000 ' '
80 90 100 110 120 130 140 150

Hapi f (mm/rrot)

Figura 1A. 137: Vartésia e Rt prej shpejtésisé sé prerjes dhe fortésisé sé materialit, pér hapin

fmes dhe thellésisé sé prerjes ames

vmin vmes vmax
80 110 140
hmin 35 | 8782.446 | 10643.76 | 12311.56
hmes |45 |9389.193 | 11379.09 | 13162.12
hmax |55 | 9903.632 | 12002.56 | 13883.28
a=1mm; f = 0.285 mm/rrot
15000
g 14000 |
i —
:% 11000 — h_,..._—--"""'"-'_
2 10000
'.E 5000 ﬁ:..:-"""r —4=—hmin 35
E 2000 == hmes 45
£ 7000 hmax 55
6000 ' '
80 90 100 110 120 130 140 150

Figura 1A. 138:

Hapi f (mm/rrot)

fmax dhe thellésisé sé prerjes amax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin

vmes

vmax

80

110

140

fmin

0.107

3745.453

4539.247

5250.516

fmes

0.178

4288.053

5196.843

6011.153

fmax

0.285

4859.597

5889.518

6812.366

Parametriiashpérssié Rq

a=0.4 mm; h=35 HRC

7200

6200

5200

3200

4200 -—-:

S

2200

8

200

i f1in 0,107
== fmes 0.178
fmax 0.285

80

90

100 110

120 130

Shpejtésia e prerjes v {m/min)

140

Figura 1A.139: Vartésia e Rt prej shpejtésisé sé prerjes dhe hapit, pér fortésiné e materialit

hmin dhe thellésisé sé prerjes amin

vmin vmes vmax
80 110 140
fmin | 0.107 | 2688.667 | 3258.491 | 3769.075
fmes | 0.178 | 3078.172 | 3730.545 | 4315.097
fmax | 0.285 | 3488.454 | 4227.781 | 4890.246
a=0.75 mm; h=45 HRC
5200 I
E
© 4200 ——=i
‘E ___._.-—-i__
% 2200 =g=fmin 0.107
E == fmes 0.178
E 1200
£ fmax 0.285
200 l !
30 S0 100 110 120 130 140
Shpejtésia e prerjes v {m,/min)
Figura 1A. 140: Vartésia e Rt prej shpejtésisé sé prerjes dhe hapit, pér fortésiné e materialit

hmin dhe thellésisé sé prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin vmes vmax
80 110 140
fmin | 0.107 | 2318.007 | 2809.275 | 3249.469
fmes | 0.178 | 2653.814 | 3216.251 | 3720.216
fmax | 0.285 | 3007.535 | 3644.938 | 4216.075
a=1 mm; h=55 HRC
5200
g
® 4200
—4
_% 3200 .
= -
LE 2200 =t fri1in 0.107
= == frmes 0.173
€ 1200
g fmax 0.285
200 |
80 a0 100 110 120 130 140
Shpejtésia e prerjes v (m,fmin)
Figura 1A. 141: Vartésia e Rt prej shpejtésisé sé prerjes dhe hapit, pér fortésiné e materialit
hmes dhe thell&sisé sé prerjes ames
amin ames amax
0.4 0.75 1
vmin 80 | 62.35117 | 91.12302 | 108.4029
vmes | 110 | 67.85912 | 99.17259 | 117.979
vmax | 140 | 72.35173 | 105.7383 | 125.7898
f=0.107 mm/rrot; h=35 HRC
140 | |
g =f=1ymin 80
o == ymes 110
2 120
:i vmax 140 ..-'""-."'/—.r
5100 | ——
E 80 hl‘-.'____..--_...-—__..---""'ﬁ
o
g :
) ———
£
40
0.4 05 06 07 0.8 0.9 1
Thellésia e prerjesa (mm)

Figura 1A. 142: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér

fortésiné e materialit hmax dhe hapin fax
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin

ames

amax

0.4

0.75

1

vmin

80

55.49697

81.10596

96.48632

vmes

110

60.39944

88.27065

105.0097

vmax

140

64.39818

94.11461

111.9618

f=0.178 mm/rrot; h=45 HRC

I I
==vmin 80

=f=vmes 110
vmax 140
100 —
‘.—..._.—f____.-.—___._——"‘"»
ﬁﬂ_——-’"“

=
P
(=)

[y
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(=)
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(=)

Parametriiashpiérsisé Rg
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=
'S

0.5 0.6 0.7 0.8 0.9 1

Thellésia e prerjesa [mm)

Figura 1A. 143: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér

fortésiné e materialit hmes dhe hapin fies

amin

ames

amax

0.4

0.75

1

vmin

80

50.69732

74.09151

88.14169

vmes

110

55.17579

80.63656

95.92791

vmax

140

58.8287

85.97511

102.2788

f=0.285 mm/rrot; h= 55 HRC
| |
g 140 =f=vymin &0
2 130 =H=vmes 110
:i vmax 140
§ 100 ——%
T g — _..----'"""""'-..‘__.------""""""'r
IEI.'E'I __..."'—::""..,....--Q""'—_
E &0 __--'F—.___"".....-..._.—-"""
. ?9—
0.4 05 0.6 0.7 0.5 09 1
Thellésia e prerjesa (mm)

Figura 1A.144: Vartésia e Rt prej shpejtésisé sé prerjes dhe thellésisé sé prerjes, pér fortésiné

e materialit hmax dhe hapin fax
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Fakulteti i Inxhinierisé Mekanike

MRR = 108.556446- V%999 . f1 .51 . 099

Punim Masteri

amin ames amax
0.4 0.75 1
hmin | 35 12964.4 | 24292.97 32381.3
hmes | 45 | 16668.51 | 31233.81 | 41633.11
hmax | 55 | 20372.62 | 38174.66 | 50884.91
v =80m/min; f = 0.107mm/rrot
e | |
=3
2 s hmiin 35
£ 50000
] =fli=hmes 45
-E hmax 55 /J
£
f 30000 ‘ ..—-'."'—.'f...-—-'"'""
[
5 .---""""F—-
a Qﬁ
:E 10000
P 0.4 0.5 0.6 07 0.8 09 1
[ Thell&sia e prerjesa (mm)

Figura 1A. 145: Vartésia e MRR prej Thellésisé sé prerjes dhefortésisé sé materialit,

shpejtésiné e prerjes Vmin dhe hapin fiin

amin ames amax
0.4 0.75 1
hmin | 35 29645.1 | 55549.63 | 74044.87
hmes | 45 | 38115.13 | 71420.95 | 95200.54
hmax | 55 | 46585.15 | 87292.27 | 116356.2
v =110m/min; f = 0.178mm/rrot
o 120000 l l \
E = hmin 35 |
% =fl=hmes 45
1;_1.!' hmax 55
E -0000 T _.-.__..'./ _-——'"
- "
[o7)
=
o
z
g 20000
) 0.4 0.5 0.6 0.7 0.8 0.9 1
[ Thellgsia e prerjesa (mm)

Figura 1A. 146: Vartésia e MRR prej Thellésisé sé prerjes dhefortésisé sé materialit,
shpejtésiné eprerjes Vmes dhe hapin fies
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Punim Masteri

amin

ames

amax

0.4

0.75

1

hmin

35

60396.03

113171.4

150851.8

hmes

45

77652.03

145506.1

193952.3

hmax

55

94908.04

177840.7

237052.8

v = 140m/min; f = 0.285mm/rrot

o=
= .

E 310000 =fphmin 35

= =f=hmes 45 /
o

- hmax 55

£ 150000 ,...:"""_'_.‘

w | .._.-'..ﬁ_'— ..-._.___Ab
=1

- _— _.‘n""'_..

By 110000 .

[-1] —._._..—"_‘
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:E_ 60000 4
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1% ]

Thellésia e prerjesa (mm)

Figura 1A.147: Vartésia e MRR prej Thellésisé sé prerjes dhefortésisé sé materialit,

shpejtésiné e prerjes Vmax dhe hapin fiax

hmin hmes hmax
35 45 55
fmin | 0.107 | 12906.55 | 16589.97 | 20272.56
fmes | 0.178 | 21470.71 | 27598.27 | 33724.45
fmax | 0.285 | 34377.27 | 44188.24 | 53997.01
v =80m/min; a = 0.4 mm
& | | |
=
= =—f—fmin 0.107
£ 50000
8 == fmes 0.178
"E fmax 0.285
B} el
= 30000 ]
i T
o
)
:_E 10000
F 35 37 39 41 43 a5 47 ag 51 53 55
@ Fortésia e materialit h (HRC)

Figura 1A. 148: Vartésia e MRR prej hapit dhe fortésisé sé materialit, shpejtésiné e prerjes

Vmin dhe thellésia e prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin

hmes

hmax

35

45

55

fmin

0.107

33264.11

42757.4

52248.55

fmes

0.178

55336.56

71129.13

86918.16

fmax

0.285

88600.67

113886.5

139166.7

v = 110m/min; a = 0.475mm

130000

110000

== fmin 0.107
== fmes 0178

fmax 0.285

90000 /=

70000

50000

30000

35

Shpejtésia e largimit té& materialit MRR

37 39 41 43 45 47 49 51 53 55
Fortésia e materialit h (HRC)

Figura 1A.149: Vartésia e MRR prej hapit dhe fortésisé sé materialit, shpejtésiné e prerjes

Vmes dhe thellésia e prerjes ames

hmin hmes hmax
35 45 55
fmin | 0.107 | 56434.58 | 72540.51 | 88642.83
fmes | 0.178 | 93881.82 | 120674.9 | 147461.9
fmax | 0.285 | 150316.4 | 193215.4 | 236104.7
v =110m/min; a = 0.475mm
E 230000 || —mp=fmin 0.107 ! —
= 21000017 == fmes 0.178
‘S 150000 |— -
E 150000 —
'E 130000 e
: | el
5 110000 e ———
5 oooo0 B — |
g 70000
:j;__':' 50000
g 35 37 3g 41 43 45 47 49 51 53 55
- Fortésia e materialit h (HRC)

Figura 1A.150: Vartésia e MRR prej hapit dhe fortésisé sé materialit, shpejtésiné e prerjes

Vmax dhe thellésia e prerjes amax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 12981.5| 21584.41 | 34543.04

ames | 0.75 | 24340.32 | 40470.76 | 64768.2

amax 1| 32453.75 | 53961.02 | 86357.6

v =80m/min; h= 35HRC

Q0000
g — |
= == zmin 0.4
=
= 70000
8 == ames 0.75 -
7]
- amax 1 | ="
E T __.--"'..'—.-
.5 50000 i |
p]
E l.._...--""
= 30000 fa— e
= ...-—-'-""-_-_
@ ,_.-----'-""-'-¢_--I
g o=
=§_ 10000
& 0.107 0127 0147 0167 0187 0207 0227 0247 0267 0287
——
vy

Hapi f (mm/rrot)

Figura 1A. 151: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes

Vmin dhe fortésisé sé materialit hyin

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 22942.13 38146 | 61047.72

ames | 0.75 | 43016.5 | 71523.75 | 114464.5

amax 1|57355.33 95365 | 152619.3

v = 110m/min; h= 45HRC

& 150000 ' ' |

= === amin 0.4

£ 130000

8 == ames0.75

S 110000 |

E amax 1 "
Q0000

w | ......_._.__..-"'_

-]

& 70000 =

.E .__,...-"" -—-_.___.-—Q

[ EDDDD.'___,..-—

= —-_‘___......---"

@ 30000 ——’r-——'-__.-—-'

§-] 4

:E 10000

H_ 010y 0127 0147 0167 0187 0207 0227 0247 0267 0287

—

[T5]

Hapi f (mm/rrot)

Figura 1A. 152: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes

Vmes dhe fortésisé sé materialit hyes
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

fmin fmes fmax

0.107 0.178 0.285

amin | 0.4 | 35679.16 | 59323.91 | 94940.22

ames | 0.75 | 66898.42 | 111232.3 | 178012.9

amax 1| 89197.9 | 148309.8 | 237350.5

v = 140m/min; h=55HRC
& 230000 } ! i J —
S 210000 w—f=amin 0.4
£ 190000
¥ e ames .75 __
£ 170000 -
o | "]
= 150000 amax 1 =
2 __.-"".'_...-_
E 130000 | T
= 110000 =l
T 90000 — —t
B 70000 g—— o
-: 50000 4
& 30000
:E 10000
) 0.107 0127 0.147 0167 0187 0207 0227 0247 0267 0.287
—-—
w Hapi f [mm,rrot)

Figura 1A.153: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér shpejtésiné e prerjes

Vmax dhe fortésisé sé materialit hymay

hmin hmes hmax

35 45 55

vmin | 80| 12975.12 | 16678.1 | 20380.26

vmes | 110 | 17840.79 | 22932.39 | 28022.85

vmax | 140 | 22706.46 | 29186.68 | 35665.45

a= 0.4 mm; f=0.107mm/rrot

| |
== ymin 80

50000

e vmies 110

vmax 140

30000 - 4
10000 —

35 37 39 41 43 45 47 49 51 53 55
Fort&sia e materialit h (HRC)

Shpejtésia e brgimit t& materialit MRR

Figura 1A.154: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér
thellésiné e prerjes amin dhe hapit fmin
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

hmin hmes hmax

35 45 55

vmin | 80 | 40446.02 | 51988.96 | 63529.31

vmes | 110 | 55613.28 | 71484.82 | 87352.8

vmax | 140 | 70780.53 | 90980.68 | 111176.3

a=0.75 mm; f = 0.178mm/rrot

110000 =f=vmin 80 !

== ymes 110

90000 ]
vmax 140 ey

L’_____...-—

70000

50000

30000

10000

35 37 39 41 43 45 47 49 51 53 55
Fortésia e materialit h (HRC)

Shpejtésia e hrgimit t& materhalit MRR

Figura 1A.155: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

thellésiné e prerjes ames dhe hapit fies

hmin hmes hmax

35 45 55

vmin 80 | 86320.6 | 110955.7 | 135585.4

vmes 110 | 118690.8 | 152564.1 | 186429.9

vmax 140 151061 | 194172.5 | 237274.4

a=1mm; f = 0.285mm/rrot
& 230000 i i o
= 210000
£ 190000 - N
'E 170000 ! ——
= 150000 i r—
£ 130000 ..._—
W ‘-'-"
= 110000 -
E 90000 =y in 30
‘® 70000 =fl=ymes 110
£ coooo
: 30000 vmax 140
:E_ 10000 - -
) 35 37 3g 41 43 45 a7 4g 51 53 55
——
] Fortésia e materialit h (HRC)

Figura 1A.156: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

thellésiné e prerjes amax dhe hapit fax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

fmin fmes fmax
0.107 0.178 0.285

vmin 80 | 13050.46 | 21699.07 | 34726.55

vmes | 110 | 17944.39 | 29836.22 47749

vmax | 140 | 22838.31 | 37973.38 | 60771.46

a =0.4mm; h=35 HRC

0107 0127 0147 0167 0187 0207 0227 0247 0267 0257
Hapi h (mm/rrot)

s | | |

= =f=ymin 80

=

2 50000 == vmes 110

= ___,_..-I
" vmax 140 I

s __..--"""-.-....—

E)

; 30000 | —...-____..-'"' __...--""
£

B ——— |

a

@ 10000

=

£

—

1% ]

Figura 1A.157: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

amin dhe fortésisé sé materialit hmin

fmin fmes fmax

0.107 0.178 0.285

vmin 80 | 31441.17 | 52277.39 | 83663.17

vmes 110 | 43231.61 | 71881.41 | 115036.9

vmax 140 | 55022.05 | 91485.43 | 146410.6

a=0.75mm; h=45 HRC

0.107 0127 0147 0167 0187 0207 0227 0247 0267 0287

= | | |
=

Z == ymin 80

=

8 110000 == vmes 110 —
[ ——
"E vmax 140 .__.__..___..--"

g | I " __...--""'"'"
- ...--.".. —

= _.-"'"".

£ 60000 b [—

£ e

o Iy

2 el

w

a2

@ 10000

=

-4

—

1% ]

Hapi h (mm/rrot)

Figura 1A.158: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

ames dhe fortésisé sé materialit hpyes
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Fakulteti i Inxhinierisé Mekanike

fmin

fmes

fmax

0.107

0.178

0.285

vmin

80

51222.73

85168.28

136300.8

vmes

110

70431.25

117106.4

187413.6

vmax

140

89639.77

149044.5

238526.3

Figura 1A.159: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér thellésiné e prerjes

Shpejtésia e largimit té materilit MRR

a =1mm; h=55 HRC

| | | |
210000 = ymin 80
=== vmes 110 .--"".
160000 —
vmax 140 —
| I "'-.......‘ .—-"'—_._*
110000 =
*_...—-"" .._._...--'
60000 }—=—
10000
0107 0127 0147 0167 0187 0207 0227 0247 0267 0287

Hapi h (mm/rrot)

amax dhe fortésisé sé materialit hmay

vmin

vmes

vmax

80

110

140

amin

0.4

12906.55

17740.86

22573.83

ames

0.75

24199.79

33264.11

42325.93

amax

32266.38

44352.15

56434.58

Figura 1A.160: Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér hapin

h = 35HRC; f = 0.107mm/rrot

50000

|
=d=amin 0.4

amax 1

== zmes0.75

30000 '|

10000

80

Shpejtésia e hrgimit té materialit MRR

85

50

95

100

Shpejtésia e prerjes v (m/min)

105

110

fmin dhe fortésisé sé materialit hmin
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Fakulteti i Inxhinierisé Mekanike

vmin vmes vmax
80 110 140
amin 0.4 | 27598.27 | 37935.53 | 48269.95
ames | 0.75 | 51746.75 | 71129.13 | 90506.15
amax 1| 68995.67 | 94838.84 | 120674.9
h = 45HRC; f = 0.178mm/rrot
130000

Shpejtési e lrgimit té& materialit MRR

110000

90000

70000 g

i g N 0.4
=fl=ames0.75

amax 1

50000 L

30000

10000
80

85

90

85

100

Shpejtésia e prerjes v [m/min)

105

110

Figura 1A. 161: Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér

hapin fyes dhe fortésisé sé materialit hpmes

vmin vmes vmax
80 110 140
amin 0.4 | 53997.01 | 74222.25 | 94441.9
ames | 0.75 | 101244.4 | 139166.7 | 177078.6
amax 1| 134992.5 | 185555.6 | 236104.7
h = 55HRC; f = 0.285mm/rrot
& 230000 i
§ 210000 i am1in 0.4
£ 150000 =fl=zmes0.75
£ 170000
= 150000 amax 1
€ 130000 R —
w I
< 110000 ——
E 90000
® 70000 —
ﬂ 50000
g 30000
:E 10000
Fi 80 85 a0 g5 100 105 110
@ Shpejtésia e prerjes v (m/min)
Figura 1A.162: Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér hapin

fmax dhe fortésisé sé materialit hpma
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin

hmes

hmax

35

45

55

amin

0.4

12906.55

16589.97

20272.56

ames

0.75

24199.79

31106.19

38011.05

amax

32266.38

41474.92

50681.4

Shpejtésia e largimit té& materialit MRR

50000

10000

v =80m/min; f = 0.107mm/rrot

e mmin 0.4
==amez0.75

amax 1

30000 |

—

—"

35

37

39

41 43

a7

49

ThellEsia e prerjesa [mm)

51

53 55

Figura 1A. 163: Vartésia e MRR prej thellésisé sé prerjes dhe fortésisé sé materialit, pér

hmin

hmes

hmax

35

45

55

amin

0.4

29512.83

37935.53

46356.35

ames

0.75

55336.56

71129.13

86918.16

amax

73782.08

94838.84

115890.9

hapin fin dhe shpejtésisé sé prerjes Vmin

1

Shpejtésia e bhrgimit t& materialit MRR

v =110m/min; f = 0.178mm/rrot

10000

Q0000

e a1 in 0.4
=l=zmez 0.75

amax 1

70000 |

50000

,_..—--'-

30000

10000

35

37

39

41 43

a7 49

Thellésia e prerjesa (mm)

51 53 55

Figura 1A. 164: Vartésia e MRR prej thellésisé sé prerjes dhe fortésisé sé materialit, pér

hapin frnes dhe shpejtésisé sé prerjes Vimes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

hmin hmes hmax
35 45 55
amin 0.4 | 60126.56 | 77286.15 | 94441.9
ames | 0.75 | 112737.3 | 144911.5 | 177078.6
amax 1| 150316.4 | 193215.4 | 236104.7
v = 140m/min; f = 0.285mm/rrot
g 230000 [ —4=—amin 0.4 i i — —
Z 210000 | _—m—zmes0.75
£ 190000 e 1 =
| 170000 M . S————
£ 150000 I /‘7
£ 130000 e —
'*E 110000 —
T 50000
W 70000
ﬂ 50000
& 30000
E 10000
& 35 37 39 41 a3 45 47 49 51 53 55
@ Thellésia e prerjesa (mm)

Figura 1A.165: Vartésia e MRR prej thellésisé sé prerjes dhe fortésisé sé materialit, pér hapin

fmax dhe shpejtésisé sé prerjes Vmax

fmin

fmes

fmax

0.107

0.178

0.285

hmin 35

12981.5

21584.41

34543.04

hmes | 45

16690.5

27751.38

44412.48

hmax | 55

20399.5

33918.35

54281.92

v =80m/min; a = 0.4mm

w=ip==hmin 35
=f=hmes 45

50000

hmax 55

|
!

30000 ! ="

]
il

-——
"]

10000
0.107

0127 0147 0167 0187 0207

Hapi f [mm/rrot)

0227 0247 0267

Shpejtésia e largimit té materialit MRR

Figura 1A.166: Vartésia e MRR prej hapit dhe fortésisé sé materialit, pér thellésiné e prerjes

amin dhe shpejtésisé sé prerjes Vmin
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Fakulteti i Inxhinierisé Mekanike

fmin fmes fmax
0.107 0.178 0.285
hmin 35 | 33457.28 | 55629.58 | 89027.92
hmes |45 | 43016.5 | 71523.75 | 114464.5
hmax | 55 | 52575.72 | 87417.92 139901
v=110m/min; a = 0.75mm
€ 130000 | | l
E ——hmin 35
E liocoo == hmes 45 l-._‘____..--""'_
E Q000 hma:-: 55 I
a .-"'..—-_
E 6000 | r___.-""' __,...---"""
- 50000 _,...-——-"""*'—
s —
i 30000
& 0107 0127 0147 0167 0187 0207 0227 0247 03267
[ Hapi f (mm/rrot)

Figura 1.167: Vartésia e MRR prej hapit dhe fortésisé sé materialit, pér thellésiné e prerjes

ames dhe shpejtésisé sé prerjes Vmes

Punim Masteri

fmin fmes fmax
0.107 0.178 0.285
hmin 35 | 56762.3 | 94378.95 | 151041.3
hmes 45 | 72980.1 | 121344.4 | 194195.9
hmax 55 | 89197.9 | 148309.8 | 237350.5
v = 140m/min; a = 1Imm
E 230000 I I !
E 210000 4—hmin 35
‘& 190000
E 170000 == hmes 45 ________..--"""
2 hmax 55 i
:E 150000 | — ‘H____...—
< 130000 . o
E 110000 —  —
5 90000 —— N e
& 70000 5:.--"""
:E 50000
F 0107 0127 0147 0167 0187 0207 0227 0247 0267
- Hapi f (mm/rrot)

Figura 1A. 168: Vartésia e MRR prej hapit dhe fortésisé sé materialit, pér thellésiné e prerjes

amax dhe shpejtésisé sé prerjes Vmax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

amin ames amax
0.4 0.75 1
fmin 0.107 | 22911.9 | 42932.82 | 57227.29
fmes 0.178 | 38115.13 | 71420.95 | 95200.54
fmax 0.285 | 61027.03 | 114353.8 | 152427.8
v = 110m/min; h=45HRC
= 230000 !
= 210000 == fmin 0.107
£ 190000
2 170000 =l fmes 0.178
‘E 150000 fmax 0.285
E 130000
:; 110000 —
£ 00000 I |
® 70000 et
S 50000 _ —
g 30000 1 hd
g 10000 —
g 04 0.5 0.6 07 0.8 09 1
" Thell&sia e prerjesa (mm)

Figura 1A.169: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit

hmin dhe shpejtésisé sé prerjes Vmin

amin ames amax

0.4 0.75 1

fmin | 0.107 | 35632.14 | 66768.28 | 88998.77

fmes | 0.178 | 59275.9 | 111072.5 148054

fmax | 0.285 | 94908.04 | 177840.7 | 237052.8

v = 140m/min; h= 55HRC

230000 ! T =
210000 == fmin 0.107

19 fmes 0.178
170000 == imes 0.

150000 fmax 0.285
130000 |

110000 =
90000 —_—

70000 i
50000 B e
30000
10000

0.4 05 0.6 0.7 0.8 09 1

Shpejtésia e lrgimit té materialit MRR

Thellésia e prerjesa [mm)

Figura 1A. 170: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit

hmes dhe shpejtésisé sé prerjes Vimes
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

amin

ames

amax

0.4

0.75

1

fmin

0.107

12964.4

24292.97

32381.3

fmes

0.178

21566.94

40412.6

53867.96

fmax

0.285

34531.33

64705.56

86249.27

Shpejtésia e hargimit t& materialit MRR

v =80m/min; h= 35HRC

90000

70000

|
== fmin 0.107

50000

== fmes 0.178

fmax 0.285

—

.--"'""'—‘

30000 ﬁ_—-——
10000

e

| ]

0.4

0.5

0.6

0.7

0.8

Thellésia e prerjesa (mm)

04

Figura 1A. 171: Vartésia e MRR prej hapit dhe thellésisé sé prerjes, pér fortésiné e materialit

hmax dhe shpejtésisé sé prerjes Vmax

vmin vmes vmax
80 110 140
hmin 35| 12964.4 | 17820.37 22675
hmes 45 | 16668.51 | 22911.9 | 29153.57
hmax 55| 20372.62 | 28003.44 | 35632.14
a=0.4mm; f = 0.107mm/rrot
E 4= hmin 35 |
gsomu | =f=hmes 45 /_‘.
7 hmax 55 ._________.-
g |
w o
E
8
1]
8
ﬂ 10000
F 80 a0 100 110 120 130 140
[ Shpejtésia e prerjes vim/min)

Figura 1A. 172: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

hapin fmin dhe thellésiné e prerjes amin
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Fakulteti i Inxhinierisé Mekanike

Punim Masteri

vmin

vmes

vmax

80

110

140

hmin

35

40412.6

55549.63

70682.48

hmes

45

51959.05

71420.95

90877.47

hmax

55

63505.51

87292.27

111072.5

a=0.75mm; f=0.178mm/rrot

110000

90000

70000

50000 —

30000

10000

80 50 100 110 120 130 140

Shpejtésiha e hrgimit té materhalit MRR

Shpejtésia e prerjes v{im/min)

Figura 1A. 173: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

hapin fes dhe thellésiné e prerjes ames

vmin vmes vmax
80 110 140
hmin 35 | 86249.27 118555 | 150851.8
hmes 451 110891.9 | 152427.8 | 193952.3
hmax 55| 135534.6 | 186300.7 | 237052.8
a=1mm; f = 0.285mm/rrot
& 230000
= 210000
£ 190000
£ 170000
£ 150000
E 130000

t
=
=
=
=1
[=1

90000 b

80 S0 100 110 120 130 140

Shpejtésia e argimit té
La
o
=
=1

Shpejtésia e prerjes vim/min)

Figura 1A.174: Vartésia e MRR prej fortésisé sé materialit dhe shpejtésisé sé prerjes, pér

hapin fax dhe thellésing e prerjes amax
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Fakulteti i Inxhinierisé Mekanike Punim Masteri

vmin vmes
80 110
12964.4 | 17820.37
21566.94 | 29645.1

34531.33 | 47465.47

vmax
140
22675
37721.03
60396.03

a = 0.4mm; h= 35 HRC

0.107
0.178
0.285

fmin
fmes
fmax

70000

== fmin 0.107

== fmes 0.178
50000

fmax 0.285

30000

E—
—

10000

80 90 100 110 120 130 140

Shpejtésia e prerjes v (m/min)

Shpejtésia e lrgimit t& materialit MRR

Figura 1A. 175: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hyi, dhe thellésingé e prerjes amin

vmin vmes vmax

80 110 140

fmin

0.107

31233.81

42932.82

54628.59

fmes

0.178

51959.05

71420.95

90877.47

fmax

0.285

83192.87

114353.8

145506.1

a=0.75mm; h=45 HRC

| |
=#—{fmin 0.107

210000

== fmes 0.178
160000

fmax 0.285

110000 ! —

. .

60000 g

10000

80 S0 100 110 120 130 140

Shpejjtésia e prerjes v (m/min)

Shpeptésia e hrgimit té materialit MRR

Figura 1A.176: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hyes dhe thellésiné e prerjes ames
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vmin

vmes

vmax

80

110

140

fmin

0.107

50884.91

69944.47

88998.77

fmes

0.178

84649.66

116356.2

148054

fmax

0.285

135534.6

186300.7

237052.8

Shpejtésia e largimit té& materialit MRR

a=1mm; h=55 HRC

210000

160000

== fmin
0.107

== fmes
D178

110000

60000

10000

80

80

100

110 120 130

Shpejjtésia e prerjes v (m;/min)

140

Figura 1A. 177: Vartésia e MRR prej hapit dhe shpejtésisé sé prerjes, pér fortésiné e

materialit hyax dhe thellésiné e prerjes amax

amin ames amax
0.4 0.75 1
vmin 80 | 54283.86 | 101718.3 | 135585.4
vmes | 110 | 74640.31 | 139862.6 | 186429.9
vmax | 140 | 94996.76 178007 | 237274.4
h = 35HRC; f = 0.107mm/rrot
o ' |
E =—g=ymin 80
% 50000 =fl=vmes 110
..;..E vmax 140 /’.
£ --"'-‘_.-—-
H-]
= 30000 4"'"'"-.'—’ ¢
E L— | "
& |
3 _....—-""""—..
a
:E 10000
ﬂ 0.4 0.5 0.6 0.7 0.8 09 1
I Thellésia e prerjesv (m/min)

Figura 1A. 178:Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér

fortésiné e materialit hy,i, dhe hapin fin
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amin ames amax
0.4 0.75 1
vmin 80 | 27744.88 | 51988.96 | 69298.67
vmes | 110 | 38149.21 | 71484.82 | 95285.67
vmax | 140 | 48553.54 | 90980.68 | 121272.7
h = 45HRC; f = 0.178mm/rrot
130000 T
= |
= sy in 80
E 110000
:E =l=vymes 110
"E Q0000 l.rn':ax 140 .-.._____..--_.-—'-‘
0 70000 | -—.—.—______...--——.!
¥ 30000 ?
a2
1@_ 10000
H_ 04 05 0.6 07 0.8 05 1
E Shpejtésia e prerjes v [m;/min)

Figura 1A.179: Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér

fortésiné e materialit hyes dhe hapin fies

amin ames amax
0.4 0.75 1
vmin 80 | 54283.86 | 101718.3 | 135585.4
vmes | 110 | 74640.31 | 139862.6 | 186429.9
vmax | 140 | 94996.76 178007 | 237274.4
h = 55HRC; f = 0.285mm/rrot
g 230000 —O—vn';'ln 80 i B
= 210000
% 12£gg =l=ymes 110 _________..-.
£ 150000 vmax 140
£ 130000 , ——
i 110000 "]
£ 90000 ————
® 70000 _ |
-g 50000
& 30000
ﬁ 10000
Pl 0.4 0.5 0.6 0.7 0.8 0.9 1

Thellésia e prerjesv (m,/min)

Figura 1A. 180: Vartésia e MRR prej thellésisé sé prerjes dhe shpejtésisé sé prerjes, pér

fortésiné e materialit hyx dhe hapin fiax
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Ra = 73.54882 - V—0.5206429 . f0.4-02768165 . aO.279728 . h0.5185790

80 a0 100 110 120 120 140

Plot3D[73.54882*(v"-0.526)*(f*0.402)*(0.470.279)*(35"0.518),{v,80,140},{f,0.107,0.285}]
Figura 2B. 1: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe hapit pér anin dhe

hmin

"BO a0 100 110 120 120 140

Plot3D[73.54882*(v/-
0.526)*(f*0.402)*(0.75"0.297)*(45"0.518),{v,80,140},{f,0.107,0.285}]
Figura 2B.2: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe hapit pér ames dhe

hmes
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Plot3D[73.54882*(v"0.526)*(f*0.402)*(0.75"0.297)*(45"0.518),{v,80,140},{f,0.107,0.285}
Figura 2B. 3: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe hapit pér am.x dhe

hmax

0.4 .
140 80 a0 100 110 120 130 140

v

Plot3D[73.54882*(v"-0.526)*(a"0.2792)*(0.285"0.402)*(55"0.518),{v,80,140},{a,0.4,1}]
Figura 2B. 4: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe thellésisé pér fmax
dhe hpax
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ZED

#
oy
o e
S & o %
b, Z g\ ,‘-’% %'ﬁ

2

Al

B0 a0 100 110 120 130 140

v

Plot3D[73.54882*(v"-0.526)*(a"0.2792)*(0.178"0.402)*(45"0.518),{v,80,140},{a,0.4,1}]
Figura 2B. 5: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe thellésisé pér fies
dhe hmes

B0 a0 100 110 120 130 140

v

Plot3D[73.54882*(v"-0.526)*(a0.2792)*(0.107°0.402)*(35"0.518),{v,80,140} {a,0.4,1}]
Figura 2B .6: Vartésia e parametrit té ashpérsisé Ra prej shpejtésisé dhe thellésisé pér fmax
dhe hpax
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0.25

0.20

0.15

Plot3D[73.54882*(h"0.518) *(a"0.2792)*(0.107°0.402)*(140"-0.526),{h,35,55},{a,0.4,1}]
Figura 2B. 7: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe thellésisé pér fmin dhe

Vmin

35 40 45 a0
h

Plot3D[73.54882*(h"0.518) *(a"0.2792)*(0.178"0.402)*(110*-0.526),{h, 35,55} {a,0.4,1}]

Figura 2B. 8: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe thellésisé pér fies dhe

Vimes
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35 40 45 50
h

Plot3D[73.54882*(h"0.518) *(a™0.2792)*(0.285"0.402)*(180"-0.526),{h,35,55} {a,0.4,1}]
Figura 2B. 9: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe thellésisé pér fax dhe

Vmax

a"f":; ";:..'}:.::-..

1.0

Plot3D[73.54882*(f*0.518) *(a"0.2792)*(35"0.494)*(180"-
0.526),{f,0.107,0.285},{a,0.4,1}]
Figura 2B. 10: Vartésia e parametrit té ashpérsisé Ra prej hapit dhe thellésisé pér hni, dhe

Vmin
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e
e o i o
e ‘L‘;‘E’,:g.ﬂ';:f

e

25
20

15}

s 40 45 50

]

Plot3D[73.5488*(f*0.518) * (a"0.2792) * (45"0.494) * (110"-
0.526),{f,0.107,0.285},{a,0.4,1}]
Figura 2B. 11: Vartésia e parametrit té ashpérsisé Ra prej hapit dhe thellésisé pér hyes dhe

Vmes

Plot3D[73.548* (f10.402) * (a"0.2792) * (55°0.518) * (140"-
0.526),{f,0.107,0.285},{a,0.4,1}]
Figura 2B.12: Vartésia e parametrit té ashpérsisé Ra prej hapit dhe thellésisé pér hyax dhe

Vmax
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140

130

120

v 110

100

a0

go et e e L
0.4 0.5 0.6 07 0.8 0.9 1.0

Plot3D[73.54882* (a"0.2794) * (v*-0.526) * (35"0.518) *
(0.10770.402),{a,0.4,1},{v,80,140}]
Figura 2B.13: Vartésia e parametrit té ashpérsisé Ra prej thellésisé dhe shpejtésisé pér hmin
dhe fmin

Plot3D[73.54882* (a"0.2794) * (v*-0.526) * (45"518) * (0.178"0.402),{a,0.4,1},{v,80,140}]
Figura 2B.14: Vartésia e parametrit té ashpérsisé Ra prej thellésisé dhe shpejtésisé pér hmes
dhe fres
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Plot3D[73.54882* (a"0.2794) * (v*-0.526) * (55"0.518) *
(0.285"0.402) {a,0.4,1} {v,80,140}]
Figura 2B.15: Vartésia e parametrit té ashpérsisé Ra prej thellésisé dhe shpejtésisé pér hmax
dhe frax

35 40 45 50
h

Plot3D[73.548* (h~0.518)* (f*0.402) * (80"-0.526) * (0.4"0.2794),{h,35,55} {f,
0.107,0.285}]
Figura 2B.16: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe hapit pér vmin dhe amin
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Plot3D[73.548* (h"0.518) (£10.402) * (1107-0.526) *(0.75"0.2794),{h,35,55},{f,
0.107,0.285}]

Figura 2B.17: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe hapit pér Vmes dhe ames

Plot3D[73.5488* (h"0.518)* (f10.402) * (140"-0.526) * (1°0.2794),{h,35,55}{f,
0.107,0.285}]
Figura 2B.18: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe hapit pér Vimax dhe amax
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140

1320

120

v 110

100

=14]

80
35 40 45 "0 55
h

Plot3D[73.5488* (h"0.518)* (v*-0.526) * (0.107°0.402) *
(0.470.2794),{h,35,55},{v,80,140}]
Figura 2B.19: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe shpejtésisé sé prerjes
per fmin dhe amin
140
130
120
@ 110

100

a0

a0
35 40 45 50 55
h

Plot3D[73.5488* (h"0.518)* (v"-0.526) * (0.178"0.402) *
(0.75"0.2794) £h,35,55} {v,80,140}]
Figura 2B.20: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe shpejtésisé sé prerjes

PEr Tres dhe ames
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140

120

100

an

80
35 40 45 kO 55
h

Plot3D[73.5488* (h"0.518)* (v*-0.526) * (0.285"0.402) * (1°0.2794),{h,35,55},{v,80,140}]
Figura 2B.21: Vartésia e parametrit té ashpérsisé Ra prej fortésisé dhe shpejtésisé sé prerjes

Pér frax dhe amax

R. = 409.6992464457 - V—0.590762 . f0.4-95094-04- . a0.2605435 . h0.490671016
7z .

0.25

0.15

h

Pl0t3D[409.6992*(h"0.49)*(f0.490)*(80"-0.590)*(0.4"0.260),{h,35,55} {f, 0.107,0.285}]

Figura 2B.22: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe hapit pér Viin dhe amin
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0.25

015

]

P10t3D[409.69*(h"0.49)*(f*0.490) *(110"-0.590)*(0.750.260),{h,35,55},{f, 0.107,0.285}]

Figura 2B.23: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe hapit pér Vmes dhe ames

Pl0t3D[409.699*(h"0.49)*(f~0.490) *(140-0.590)* (0.10.260),{h,35,55} {f, 0.107,0.285}]

Figura 2B.24: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe hapit pér Vmax dhe amax
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140

130

120

106

an

l:l L 1 1 L
35 40 45 50
h

Plot3D[409.69* (h"0.49) * (v*-0.590) * (0.10770.49) * (0.4"0.260),{h,35,55},{v, 80,140}]
Figura 2B.25: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe shpejtésisé pér frin
dhe a.min

140

130

120

100

a0

l:l L 1 1 L
35 40 45 50
h

Plot3D[409.69*(h"0.49)* (v*-0.590) * (0.178"0.49) * (0.75"0.260),{h,35,55},{v, 80,140}]
Figura 2B.26: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe shpejtésisé pér fies dhe

dmes
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140

130

120

v 110

100

a0

T
35 40 45 50
h

Plot3D[409.69* (h"0.46809) * (v*-0.590) * (0.285"0.49) * (1°0.260),{h,35,55},{v, 80,140}]
Figura 2B.27: Vartésia e parametrit té ashpérsisé Rz prej fortésisé dhe shpejtésisé pér frax

dhe amax

015 e b oo

'

0.20 e Iy

|~

025 T
~¥an

Plot3D[409.69* (f10.402) * (v*-0.590) * (35"0.49) * (0.4"0.260),{f,0.107,0.285} {v,
80,140}]
Figura B2.28: Vartésia e parametrit té ashpérsisé Rz prej hapit dhe shpejtésisé pér hpin dhe

Amin
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120
100

a0
Bl

Plot3D[409.69* (f*0.402) * (v*-0.590) * (45"0.49) * (0.75"0.260),{f,0.107,0.285} {v,
80,140}]
Figura 2B.29: Vartésia e parametrit té ashpérsisé Rz prej hapit dhe shpejtésisé pér hyes dhe

Ames

Plot3D[409.6992* (0.402) * (vA-0.590) * (5570.49) * (110.260),{f,0.107,0.285} {v,
80,140}]
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Figura 2B.30: Vartésia e parametrit té ashpérsisé Rz prej hapit dhe shpejtésisé pér hyax dhe

Admax

1.0

/
0.8

ner

1 0T

06F

05F

Plot3D[409.6992* (v*-0.590) * (a"0.26) * (350.49) * (0.10770.402),{v,80,140},{a, 0.4,1}]
Figura 2B.31: Vartésia e parametrit té ashpérsisé Rz prej shpejtésisé dhe thellésié pér hmin
dhe fmin

PIot3D[409.6992* (v-0.590) * (a70.26) * (45"0.49) * (0.178"0.402),{v,80,140} {a, 0.4,1}]
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Figura 2B.32: Vartésia e parametrit té ashpérsisé Rz prej shpejtésisé dhe thellésié pér hyes
dhe fmes

140 0.4

Plot3D[409.6992* (v*-0.590) * (a"0.26) * (55"0.49) * (0.258"0.402),{v,80,140} {a, 0.4,1}]
Figura 2B.33: Vartésia e parametrit té ashpérsisé Rz prej shpejtésisé dhe thellésié pér hpin

100

20

0.4

PIot3D[409.6992* (a10.26) * (f20.402) * (35°0.49) * (80"-0.59),{a,0.4,1},{f, 0.107,0.285}]
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Figura 2B.34: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe thapit pér hy,in dhe

Vmin

100

20

B0 T
0.4

Plot3D[409.6992* (a"0.26) * (f*0.402) * (45"0.49) * (110"-0.59),{a,0.4,1}{f,
0.107,0.285}]
Figura 2B.35: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe thapit pér hyes dhe

Vmes

100

a0

GO
0.4

PI0t3D[409.6992* (a70.26) * (f*0.402) * (55"0.49) * (140"-0.59) {a,0.4,1}.{f,
0.107,0.285}]
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Figura 2B.36: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe thapit pér hmax dhe

Vmax

140
120

1o

PIot3D[456.33 * (10.49) * (a10.26) * (807-0.509) * (0.10770.402),{h,35,55},{a, 0.4,1}]

Figura 2B.37: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe fortésisé pér vmin dhe

fmin

P
Pt e
:‘r’f.'la:'-.?'" 2

140
“1.0

120

100

0.4

55
Plot3D[456.33 * (n"0.49) * (a™0.26) * (110"-0.509) * (0.178"0.402),{h,35,55},{a, 0.4,1}]
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Figura 2B.38: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe fortésisé pér vy, dhe

fmmes
AT
A
-
. .
Yy
e f?ﬁﬁ 1#.‘. ?
- .iﬂnlﬁﬁaﬂgﬂil.! ST
1406 ﬂ?g?""; B g
[ h e A iy gl SN e NP o
1207 S

Plot3D[456.33 * (h"0.49) * (a"0.26) * (140”-0.509) * (0.285"0.402),{h,35,55},{a, 0.4,1}]
Figura 2B.39: Vartésia e parametrit té ashpérsisé Rz prej thellésisé dhe fortésisé pér viyax dhe

fmax

Rq =95.02004872315418 - V—0.54-3085 . f0.3935731 . a0.2658197 . h0.4-4-968
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Plot3D[95.020* (h"0.475) * (a"0.265) * (80"-0.543) * (0.10770.393),{h,33,55},{a,0.4,1}]
Figura 2B.40: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe thellésisé pér hpi, dhe

Vmin

Plot3D[95.020* (h"0.475) * (a"0.265) * (110"-0.543) * (0.178"0.393),{h,33,55},{a,0.4,1}]
FiguraB 2.41: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe thellésisé pér hyes dhe

Vmes
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Plot3D[95.020* (h"0.475) * (a"0.265) * (140"-0.543) * (0.285"0.393),{h,33,55},{a,0.4,1}]
Figura 2B.42: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe thellésisé pér hmax dhe

Vmax

Plot3D[95.020* (h"0.475) * (v*-0.543) * (0.470.265) * (0.107/0.393),{h,33,55},{v,80,140}]
FiguraB 2.43: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe shpejtésisé pér hmin dhe

amax
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Plot3D[95.020* (h"0.475) * (v*-0.543) * (0.75"0.265) *
(0.178"0.393),{h,33,55},{v,80,140}]
Figura B2.44: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe shpejtésisé pér hpmes dhe

Ames

Plot3D[95.020* (h~0.475) * (v*-0.543) * (10.265) * (0.2850.393),{h,33,55},{v,80,140}]
Figura 2B.45: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe shpejtésisé pér hp.x dhe

Admax
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ﬁgfﬁ':ﬂ} 3

i3

25

30
25}

Plot3D[95.020* (f*0.265) * (h"0.475) * (80"-0.543) *
(0.470.265),{f,0.107,0.285},{h,33,53}]
Figura 2B.46: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe fortésisé pér vimi, dhe amin

T
i

A, ';'Ir-'. y
2

=
(EET LT e
e

7
35 ;

30
254

Plot3D[95.020* (f*0.265) * (h"0.475) * (80"-0.543) *
(0.470.265),{f,0.107,0.285},{h,33,53}]
Figura 2B.47: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe fortésisé pér Viyes dhe ames
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35
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25}

PI0t3D[95.020* (fA0.265) * (h"0.475) * (807-0.543) *
(0.470.265) {f,0.107,0.285},{N,33,53}]

Figura2B.48: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe fortésisé pér Vmax dhe amax

140

PI0t3D[95.020* (vA-0.543) * (a10.265) * (3310.475) * (0.107°0.235),{v,80,140} {a,0.4,1}]

Figura 2B.49: Vartésia e parametrit té ashpérsisé Rq prej shpejtésisé dhe thellésisé pér hmin
dhe fmin

- 228 -



Fakulteti i Inxhinierisé Mekanike Punim Masteri

Plot3D[95.020* (v*-0.543) * (a"0.265) * (33"0.475) * (0.10770.235),{v,80,140},{a,0.4,1}]
Figura 2B.50: Vartésia e parametrit té ashpérsisé Rq prej shpejtésisé dhe thellésisé pér hmes
dhe fres

Plot3D[95.020* (v*-0.543) * (a"0.265) * (53"0.475) * (0.285"0.235),{v,80,140},{a,0.4,1}]
Figura 2B.51: Vartésia e parametrit té ashpérsisé Rq prej shpejtésisé dhe thellésisé pér hmax
dhe frax
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140
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1o

PIot3D[456.33 * (W10.475) * (a10.265) * (807-0.543) * (0.107°0.235),{h, 35,55} {a, 0.4,1}]

Figura 2B.52: Vartésia e parametrit té ashpérsisé Rq prej thellésisé dhe fortésisé pér vmin dhe

fmin
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Plot3D[456.33 * (h"0.475) * (a"0.265) * (110"-0.543) * (0.178"0.235),{h,35,55} {a, 0.4,1}]
Figura 2B.53: Vartésia e parametrit té ashpérsisé Rq prej thellésisé dhe fortésisé pér vmes dhe

fmmes
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Plot3D[456.33 * (h"0.475) * (a"0.265) * (140"-0.543) * (0.285"0.235),{h,35,55} {4, 0.4,1}]
Figura B2.54: Vartésia e parametrit té ashpérsisé Rq prej thellésisé dhe fortésisé pér Viax
dhe fax

Rt = 254.63804486380226 - V—O.54—34—085 . f0.39357314- . a0.2658197 . h0.60359951166

0.25

0.15

Plot 3D [254.638* (a"0.2658) * (f*0.3935) * (140 "~-0.5435) *
(5310.6035),{a,0.4,1},{f,0.107,0.285}]
Figura 2B.55: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe hapit pér Vmin dhe hpin
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Plot 3D [254.638* (a"0.2658) * (f°0.3935) * (140 ~-0.5435) *
(53°0.6035),{a,0.4,1}{f,0.107,0.285}]

Figura 2B.56: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe hapit pér Vmes dhe hies

0.25
F 020
0.15

Plot 3D [254.638* (a"0.2658) * (f*0.3935) * (140 ~-0.5435) *
(5310.6035),{a,0.4,1},{f,0.107,0.285}]
Figura 2B.57: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe hapit pér Vmax dhe hmax
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Plot 3D [254.638* (h"0.6035) * (a™0.2658) * (80 "*-0.5435) *
(0.10770.3935),{a,0.4,1},{h,33,55}]
Figura 2B.58: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe fortésisé sé materialit

per Vmin dhe fmin

Plot 3D [254.638* (h"0.6035) * (a"0.2658) * (110 ~-0.5435) *
(0.178"0.3935),{a,0.4,1},{h,33,55}]
Figura 2B.59: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe fortésisé sé materialit

PEI Vines dNe fines
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Plot 3D [254.638* (h"0.6035) * (a"0.2658) * (110 "-0.5435) *
(0.178"0.3935),{a,0.4,1},{h,33,55}]
Figura 2B.60: Vartésia e parametrit té ashpérsisé Rt prej thellésisé dhe fortésisé sé materialit

PEr Vimax dhe frax

20 =] 100 110 120 120 140

Plot 3D [254.638* (h"0.6035) * (v*-0.5435) * (0.4"0.2658) * (0.107
70.3935),{v,80,140},{h,33,55}]
Figura 2B.61: Vartésia e parametrit té ashpérsisé Rt prej shpejtésisé dhe fortésisé sé

materialit pér ami, dhe fmin
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a0 =14] 100 110 120 130 140

Plot 3D [254.638* (h"0.6035) * (v"-0.5435) * (0.75"0.2658) * (0.178
70.3935),{v,80,140},{h,33,55}]
Figura 2B.62: Vartésia e parametrit té ashpérsisé Rt prej shpejtésisé dhe fortésisé sé

materialit pér ames dhe fies

140

120

80 an 100 110 120 130 140

Plot 3D [254.638* (h"0.6035) * (v"-0.5435) * (0.75"0.2658) * (0.178
70.3935),{v,80,140},{h,33,55}]
Figura 2B.63: Vartésia e parametrit té ashpérsisé Rt prej shpejtésisé dhe fortésisé sé

materialit pér amax dhe fmax
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Plot 3D [254.638* (f20.3935) * (h"0.6035) * (0.4%0.2658) * (80
7-0.5435),{f,107,0.285},{h,33,55}]

Figura 2B.64: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe fortésisé sé materialit pér

Amin dhe Vmin

L L
a0 100

Plot 3D [254.638* (f20.3935) * (h"0.6035) * (0.75"0.2658) * (110
7-0.5435),{f,107,0.285} {h,33,55}]

Figura 2B.65: Vartésia e parametrit té ashpérsisé Rq prej hapit dhe fortésisé sé materialit pér

Ames AN€ Vimes
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20

Plot 3D [254.638* (f20.3935) * (h"0.6035) * (1°0.2658) * (140
7.0.5435),{f,107,0.285} {h,33,55}]

Figura 2B.66: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe fortésisé sé materialit pér

amax dhe Viax

140

Plot 3D [254.638* (vA-0.5435) * (a*0.2658) * (35°0.6035) *
(0.107°0.3935),{v,80,140} {a,0.4,1}]

Figura 2B.67: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe fortésisé sé materialit pér

amin A€ Vimin
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140 0.4

Plot 3D [254.638* (v*-0.5435) * (a"0.2658) * (45"0.6035) *
(0.17870.3935),{v,80,140},{a,0.4,1}]
Figura 2B.68: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe fortésisé sé materialit pér

ames d he Vme

140 b

Plot 3D [254.638* (v*-0.5435) * (a"0.2658) * (55°0.6035) *
(0.285"0.3935),{v,80,140},{a,0.4,1}]
Figura 2B.69: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe fortésisé sé materialit pér

Amax dhe Viax
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i
Plot 3D [254.638* (f*0.3935) * (v/"-0.5435) * (35"0.6035) *
(0.4"0.2658),{f,0.107,0.285},{v,80,140}]
Figura 2B.70: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe shpejtésisé sé prerjes pér

Amin dhe hmin

| ~
-

¥an

0.25

Plot 3D [254.638* (f*0.3935) * (v"-0.5435) * (45°0.6035) *
(0.75"0.2658),{f,0.107,0.285},{v,80,140}]
Figura 2B.71: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe shpejtésisé sé prerjes pér

ames dhe Nimes
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Plot 3D [254.638* (f20.3935) * (v-0.5435) * (55"0.6035)
*(110.2658),{f,0.107,0.285},{v,80,140}]

Fig: 2B.72: Vartésia e parametrit té ashpérsisé Rt prej hapit dhe shpejtésisé sé prerjes pér amax
dhe hmax

MRR = 254.63804486380226 - V—0.54-34-085 . f0.39357314 . a0.2658197 . h0.60359951166

2000060
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0000
35

‘1.0

Plot 3D [254.6380 (n"0.999) * (a*1) * (0.107*1) * (80°0.999) {h,35,55},{a,0.4,1}]
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Figura 2B.73: Vartésia e parametrit té ashpérsise MRR prej fortésisé sé materialit dhe

thellésisé sé prerjes pér amin dhe Vmin

20000160

1 50000
1000

S0000
25

Plot 3D [254.6380 (h"0.999) * (a*1) * (0.178*1) * (11070.999),{h,35,55},{a,0.4,1}
Figura 2B.74: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe

thellésisé sé prerjes pér ames dhe Vimes

2000000
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0000
35

Plot 3D [254.6380 (h"0.999) * (a*1) * (0.285*1) * (140"0.999),{h,35,55},{a,0.4,1}]
Figura 2B.75: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe

thellésisé sé prerjes pér amax dhe Vimax
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35

Plot 3D [254.6380 (h"0.999) * (v*0.999) * (0.107*1) * (0.4"1),{h,35,55},{Vv,80,140}]
Figura 2B.76: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe

shpejtésisé sé prerjes pér amin dhe fiin

230000

20000 000
1500 00
100000
35

Plot 3D [254.6380 (h"0.999) * (v*0.999) * (0.178*1) * (0.75"1),{h,35,55},{v,80,140}]
Figura 2B.77: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe

shpejtésisé sé prerjes pér ames dhe fies
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Plot 3D [254.6380 (h"0.999) * (v"0.999) * (0.285*1) * (1"1),{h,35,55},{v,80,140}]
Figura 2B.78: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe

shpejtésisé sé prerjes pér amax dhe frax
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35

]

Plot 3D [254.6380 (f*1) * (h"0.999) * (80*0.999) * (0.0.4"1),{h,35,55},{f,0.107,0.285}]
Figura 2B.79: Vartésia e parametrit té ashpérsise MRR prej fortésisé sé materialit dhe hapit

pel" amin dhe Vmin
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55

Plot 3D [254.6380 (f*1) * (h"0.999) * (110*0.999) * (0.75"1),{h,35,55},{f,0.107,0.285}]
Figura 2B.80: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe hapit

PEr ames AN€ Vines
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35

55

Plot 3D [254.6380 (f*1) * (h"0.999) * (140*0.999) * (1"1),{h,35,55},{f,0.107,0.285}]
Figura 2B.81: Vartésia e parametrit té ashpérsisé MRR prej fortésisé sé materialit dhe hapit

PEr amax de Viax
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250 000
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Plot 3D [254.6380 (v*0.999) * (a*1) * (35*0.999) * (0.107/1),{v,80,140},{a,0.4,1}]
Figura 2B.82: Vartésia e parametrit té ashpérsisé MRR prej shpejtésisé sé prerjes dhe

thellésié pér hpin dhe fiin

250000
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100000

=N

Plot 3D [254.6380 (v"0.999) * (a™1) * (45*0.999) * (0.178"1),{v,80,140},{a,0.4,1}]
Figura 2B.83: Vartésia e parametrit té ashpérsis€ MRR prej shpejtésisé sé prerjes dhe
thellésié pér hpes dhe fres
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Plot 3D [254.6380 (v*0.999) * (a*1) * (55*0.999) * (0.178"1),{v,80,140},{a,0.4,1}]
Figura 2B.84: Vartésia e parametrit té ashpérsis€ MRR prej shpejtésisé sé prerjes dhe

thellésié pér hpax dhe fiax

300000 |

200000
100 000

0.4

Plot 3D [254.6380 (a"1) * (f*1) * (35*0.999) * (80"0.999),{f,0.107,0.285},{a,0.4,1}]
Figura 2B.85: Vartésia e parametrit té ashpérsisé MRR prej thellésisé sé prerjes dhe hapit
per hmin dhe Vmin
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Plot 3D [254.6380 (a™1) * (f*1) * (45*0.999) * (1100.999),{f,0.107,0.285},{a,0.4,1}]
Figura 2B. 86: Vartésia e parametrit té ashpérsisé MRR prej thellésisé sé prerjes dhe hapit

PEr Nmes dhe Vimes

300000 |
200000
100000,

Plot 3D [254.6380 (a*1) * (A1) * (55*0.999) * (140°0.999),{f 0.107,0.285} {,0.4,1}]

Figura 2B.87: Vartésia e parametrit té ashpérsise MRR prej thellésisé sé prerjes dhe hapit

0.4

PEr Nmax dhe Vmax
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A0000
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Plot 3D [254.6380 (f*1) * (v*0.999) * (35*0.999) * (0.4"1),{f,0.107,0.285},{v,80,140}]
Figura 2B.88: Vartésia e parametrit té ashpérsisé MRR prej shpejtésisé sé prerjes dhe hapit

pel’ hmin dhe amin
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Plot 3D [254.6380 (f*1) * (v*0.999) * (45*0.999) * (0.75"1),{f,0.107,0.285},{v,80,140}]
Figura 2B.89: Vartésia e parametrit té ashpérsis€ MRR prej shpejtésisé sé prerjes dhe hapit

PEr Nmes dhe ames
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=14

Plot 3D [254.6380 (f*1) * (v*0.999) * (55*0.999) * (1"1),{f,0.107,0.285},{Vv,80,140}]
Figura 2B.90: Vartésia e parametrit té ashpérsisé MRR prej shpejtésisé sé prerjes dhe hapit

P&r Nmax dhe amax
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