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1.NE PERGJITHESI PER TRANSMETUESIT E FUQISE DHE
LIDHJET ME MAKINEN PUNUESE

Transmetuesit paragesin pjesét e sistemeve makinerike, detyra e té cileve éshté
barjta e fugis€ nga makinat ngasese (Iévizése) deri tek makinat punuese ose deri te
pjesét punuese té€ makinave (fig. 1.1). Gjate késaj bartje behet ndryshimi |
parametrave té fuqisé, pérkateshisht momenteve té rrotullimit dhe shpejtésive
kendore ose forcave dhe shpejtesive periferike.

v TR
Ph |<;.
: = \MP
Ny
Py
i

o

Fig 1.1. Lidhja e transmetuesit (TR) me makinén ngasése (lévizése) (MN) dhe makinén
punuese (MP): a) paraqitjia aksonometrike, b) paraqitia skematike.

Pérdorimi | transmetueseve si ndérmjetésues né mes té makinés ngasése dhe asaj
punuese diktohet me kushtet e punés sé kétyre makinave. Makinat punuese, né
raste té shpeshta, kérkojné shpejtési kéndore té vogla, kurse momente t€ médha.

Transmetuesit béjné t&€ mundshém konstruktimin e makinave ngasése me shpejtési
kéndore té€ médha dhe momente té rrotullimit t&€ vogla, sepse ata béjné rritien e
momentit té rrotullimit né llogari té zvogélimit t& shpejtésis kéndore.

Nganjéhe detyra e transmetuesit éshté té béje vetém ndryshimin e shpejtésis
kendore.

Transmetuesit né pérgjithési ndahen né katér grype:

» Mekanik

» Elektrik

» Hidraulik, dhe
» Pneumatik

Né makineri mé sé tepérmi pérdoren transmetuesit mekanik.
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Transmetuesit mekanik mund té bartin fuqginé, pra té ndryshojné momentin e
rrotullimin dhe shpejtésiné kéndore me férkim ose pérmes dhémbéve edhe até ose
me kontaktit direkt té elementit udhézues dhe té udhézuar ose népérmjet
ndérmjetésuesit.

Transmetuesit mekanike ndahen né katér tipe kryesore:

» Transmetuesit me friksion — pjesét kryesore rrotat me friksion ( fig 1.2.a).

» Transmetuesit me rripa — pjesét kryesore rrotat dhe rripi (fig 1.2.b).

» Transmetuesit me dhémbézore — pjesét kryesore rrotat e dhémbézuara
(fig.1.2.c).

» Transmetuesit me zinxhiré — pjesét kryesore rrotat dhe zinxhiri (fig 1.2.d).

fi

Fig. 1.2 .Llojet e transmetuesve mekanik.

Transmetuesit me friksion dhe me rripa béjné pjesé né grupin e transmestuesve té
cilét fuginé e bartin me férkim, kurse ata me dhémbézore dhe me zinxhiré né grupin
e transmetuesve té cilét fuqginé e bartin me dhémbeé.

Transmetuesit me frikson dhe me dhémbézore béjné pjesé né grupin e
transmetuesve té cilét punonjé me kontaktim direkt t&€ elementit udhézues dhe té
udhézuar, kurse ata me rripa dhe me zinxhiré ne grupin e transmetueseve té cilét

punojné népérmes ndérmjetésuesit (si element ndermjetesues éshté rripi ose
zinxhiri),

Te transmetuesit té cilét punojné me férkim, lajmérohet rreshqitja e njérés pjesé ndaj
tjetrés, ashtu qé raporti i shpejtésive kendore nuk éshté konstant.
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Madhésit karasteristike me té réndésishme té transmetuesve jané (Fig. 1.1.):

» Shpejtesia kéndore né boshtin hyrés w;, dhe dalés w,
Numri i rrotullimeve né boshtin hyrés n,dhe dalés n,

Momenti i rrotullimit né boshtin hyrés T;, dhe dalés T,

Fugia né boshtin hyrés P, dhe dalés P;

Raporti i transmisionit i, dhe

Shkalla e shfrytézimit n

YV V V

A\

Né mes té karakteristikave kryesore ekzistojné kéto lidhje:
Ph: Th' (l)hdhepd: Td' [OF]

Raporti i transmisionit — paraqet raportin e shpetesis kéndore té boshtit hyrés dhe té
boshtit dalés, pra raportin e numrave pérkatés té rrotullimit (Fig.1.1)

wp Ny
I = — = —

wg MNg

Nese i > 1,transmetuesi ben zvogélimin e numrit te rrotullimit, kurse rritjén e
momentit té rrotullimit, duke shkuar nga boshti hyrés nga ai dalés, ky transmetues
quhet reduktor.

Nese i < 1,transmetuesi bén rritien e numrit te rrotullimit, kurse zvogélimin e
momentit té rrotullimit, duke shkuar nga boshti hyrés nga ai dalés, ky transmetues
quhet multiplikator.
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1.1 TRANSMETUESIT ME DHEMBEZORE

Transmetuesit me dhémbézoré jané transmetues mekaniké te té cilét forca
periferike, pérkatésisht momenti i rrotullimit nga njéri bosht né tjetrin bartet me
ndihmén e dhémbéve me kontaktim té drejtpérdrejté.

Transmetuesit me dhémbézoré jané transmetuesit mé té pérhapur né grupin
e transmetuesve mekanik. Pérdoren né té gjitha Iémit e industrisé si transmetues
kinematiké dhe mekanik, pér fugi mé té vogla dhe shumé té€ médha, me dimensione
shumé té vogla dhe maksimale. Dimensionimi i transmetuesve me dhémbézoré
varet nga ngarkesa, materiali, forma e dhémbézoréve dhe pérpunimi termik, atéheré
duhet analizuar té gjithé faktorét qé ndikojné né formén pérfundimtare té
dhémbézoreve. Né kété aspekt réendési té madhe ka optimizimi i parametrave gé
ndikojné né dimensionimin e dhémbézoréve.

Optimizimi i transmetuesve me dhémbézoré béhet né bazé té kompaktésisé
konstruktive, raportit t&€ transmisionit, modulit, distancés boshtore, shkallés sé
sigurisé, materialit, véllimit, masés etj. Me géllim té realizimit t& optimizimit nevojitet
té analizohet secili nga faktorét e sipérpérmendur dhe pér secilin faktoré té caktohet
diapazoni optimal pérmes lakoreve nga té cilat mund té lexohen vlerat pérkatése.
Pas optimizimit béhet edhe llogaritja dhe vizatimet e punétorisé pérmes programeve
pérkatése.

Rréshqitia e cila lajmérohet né drejtim té shpejtésisé periferike té
transmetuesit me friksion, éshté eliminuar te transmetuesit me dhémbézoré, tek ata
éshté realizuar lidhja e forté kinematike e boshtit hyrés dhe dalés, sepse rréshqitja
né drejtim té shpejtésisé periferike éshté penguar me rezistencén e sipérfageve té
kontaktit té anéve té dhémbéve.

Pérparésité e transmetuesve me dhémbézoré jané:

dimensionet gabatrite té vogla,

Shkalla e larté e shfrytézimit,

géndrueshméria e madhe né puné,

mundésia e pérdorimit pér diapazon té gjeré té€ fuqive, numrave té
rrotullimit dhe raporteve té transmisionit.

YV V V

Té metat e transmetuesve me dhémbézoré jané:

» saktésia e madhe e pérpunimit né makina speciale,
» zhurma dhe lékundjet (dridhjet ) gjaté punés, varésisht nga saktésia e
pérpunimit.
Transmetuesit me dhémbézoré paragesin grupin mé té pérhapur dhe
kryesoré té transmetuesve mekaniké. Pérdorimi i tyre éshté i gjeré, duke filluar nga
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orét, instrumentet matése, deri te makinat e rénda, me dimensione té vogla prej disa
pjeséve té milimetrit e deri né disa metra. Prandaj edhe format dhe konstruksionet e
transmetuesve me dhémbézoré dhe pjeséve kryesore té tyre jané shumé té
ndryshme.

Forma e dhémbézoréve varet nga pozita e boshteve né mes veti.

Prandaj, varésisht nga pozita e boshteve né mesé veti dhémbézorét ndahen né:

cilindriké (boshte paralele) (fig. 1.3)
koniké (boshte té krygézuara) (fig. 1.4)
hiperboloidalé (boshte té kithura) (fig. 1.5).

Fig. 1.3. Cifti i dhémbézoréve cilindriké me:

a) dhémbé té drejté me ingranim té jashtém,

b) dhémbé té drejté me ingranim te brendshém,

c) dhémbézori cilindrik me dhémbé té drejté dhe dérrasa e
dhémbézuar,

¢) dhémbé té pjerrét me ingranim té jashtém,

d) dhémbé té pjerrét me pjerrési té kundért (dhémbézori i dyfishté) me
ingranim té jashtém,

dh) dhémbé né formé shigjete me ingranim té jashtém.
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o

%N

Fig. 1.4. Cifti i dhémbézoréve koniké me ingranim té jashtém me dhémbé té:

a) drejté,
b) pjerrét,
c) lakuar.

Fig. 1.5. Cifti i dhémbézoréve hiperboloidalé:

a) hipoidalé,
b) cilindriké me dhémbé filetoré,

¢) me vidhé pa fund.
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2.INCIZIMI | GJENDJES EGZISTUESE PER REDUKTORIN DY
SHKALLES

484

-}
160 }gu
E

200

250

121

120

Fig.2.1. Skema e reduktorit dy shkallésh

Fig 2.2. forma konstruktive e reduktorit dyshkallésh konik-cilindrik

10
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2.1. Vlerat e ingizuara
-Fuqia e dhéné

Pgy = 32000 W
-Numri i rrotullimeve né hyrje

n, = 1000 min~!

-Cifti i dhémbézoreve konik me dhembe te drejte(1-2)
-Moduli Standard

my, =10 mm

-Numrat e dhémbéve té dhémbézoreve

-Kéndi i pjerrtésisé sé vijave anésore :

P12 = Odeg

-Raporti i transmisionit:

. 2. ,

llz = Z—llz = 3538 ulz = 112
1

-Profili standard
a, = 20deg

-Koeficientet e zhvendosjes sé profilit

-Diametrat e rrathéve ndarés

d, =130 mm

d, = 460 mm

-Materiali pér dhémbézorin 1 ¢.4520
-Materiali pér dhémbézorin 2 ¢.5420
-Shkalla e shfrytézimit

nlz = 0.97

11
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-Cifti i dhémbézoreve cilindrit me dhembé té pjerrét ( 3-4)
-Moduli Standard

Muy3s =6 mm

-Numrat e dhémbéve té dhémbézoreve

Zzz = 36 z, = 127

-Distanca boshtore

az, =484 mm

-Gjerésia e dhémbeézoreve pérkatés

b34 = 250 mm

-Raporti i transmisionit:

. Zy .
l34_ = Z_llz S 3.528 u34 S l34_
3

-Kéndi i pjerrtésisé sé vijave anésore :
P12 = 11ldeg

-Profili standard

a, = 20deg

-Diametrat e rrathéve ndarés

d; = 220.04 mm

d, =776.26 mm

-Shkalla e shfrytézimit

n34 = 0.98
-Materiali pér dhémbézorin 3 ¢.5421
-Materiali pér dhémbézorin 4 ¢.4320

12
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3. KALKULIMI | PERMASAVE GJEOMETRIKE

3.1. KALKULIMI | PERMASAVE GJEOMETRIKE TE DHEMBEZOREVE
3.1.1. Pérmasat gjeometrike pér ¢iftin e dhémbézoréve konik (1-2)

Raporti punues i transmisionit (i):

o = 224, = 3.538

li2 = Z liz = 2.

Raporti kinematik i transmisionit (u):

U1z = 112

Raporti ekuivalent kinematik i transmisionit:

cos(6,)
uvlz = ulz - muvlz = 12.521
Kéndi i profilit:
a1, = 20deg

Kéndi té cilin e mbyllin akset e rrotullimit (}):

Z =61+6ZZ =90deg

Kéndet e konéve ndarése:

1
6; = atan (—) 6, = 15.781 deg

Uq2
&, = atan(u,,) 6, = 74.219 deg

Rrezja e pllakés sé dhémbézuar(R,):

_ 4 _
Ratr = join5 Rar = 239.008  mm
d
Ry, 2 = 239.008 mm

=——R

2-sin (6,) *
Gjerésia e dhembézorit ose gjatésia e dhémbit (b):
bmax < Talblz = 80 mm

Diametri mesatar i rrethit ndarés té konit (dm):

dml = dl - b12 - Sin(61) dml = 108.243 mm

13
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dpmy = dy — by, - sin(8,) d,y, = 383.015 mm
Diametri mesatar i rrethit ndarés té fundit (df):
dry = dy — by - sin(6;) dpy = 106 mm

df, = dy — byp »sin(6,) dp, =436 mm

Moduli mesatar i dhembézorit konik (my,):

d
my, = Zﬂlmm = 8.326 mm
1

Numri i dhémbéve té dhembézorit ekuivalent (zv):

1
= — = 13.509
Z‘Ul 605(51) Z‘Ul

Z3

—_— = 169.144
cos(8,) Zv2

Zy2

Hapésira e majés sé dhémbeéve:
c =0.25

c-my, =2.082mm

Lartésia e dhémbit(h):

hl = 2m12 +cC- m12h1 S 22.5 mm

Lartésia e kokés sé dhémbit: (h,)

hgs = myyh,; = 10 mm

hg, = myyh,, = 10 mm

Lartésia e kémbés se dhémbit:

hey =myp - (1+c)hpy = 12.5mm

hgy = herhgy, = 12.5 mm

Diametri i jashtém i rrethit t&€ majés sé dhémbéve :
dgp1 =di + 2 hyy - cos(8,)dyy = 149.246 mm

daz S dz + 2 - haz - COS(62) daz S 465.4’39 mm

14
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Kéndi i kokés sé dhémbit:

ha1

Kq12 = atan|{——| k412 = 2.396 deg
Ral
haz

Kq1z = atan|{——) k412 = 2.396 deg
Rgz

Kéndi i kémbés seédhémbit:

hsy

Kr = atan|—— | kr; = 2.994 deg
Ra1
hs,

Kr, = atan| —— | ks, = 2994 deg
Raz

Kéndi i konit té fundit t&¢ dhémbit:
81 = 61 — Kpq 0p1 = 12.787 deg
8pp = 03 — Ky 8, = 71.225 deg
Kéndi i konit té majés sé dhémbit:
8g1 = 01 + Kg12041 = 18.177 deg
Oaz = 03 + Kg12042 = 76.615 deg

Projeksioni i gjerésisé sé dhémbit(a ):

c0s(6q1)
=by,r———a, = 76.074
“ 12 cos(kq12) “ i
cos(842)
=b,,——a, = 18.536
2 12 cos(kq12) 2 i

Projeksioni i lartésisé sé kokés sé dhémbit (c):

c; = hgq - sin(6;) c; = 2.72 mm

¢, = hgy - sin(8,) ¢, = 9.623 mm

Diametri i brendshém i rrethit té fundit té dhémbéve(d):

sin(8g4)

tal al 12 COS(Kalz)

dig1 = 99.291 mm

sin(8,,)

L2272 g =309.649 mm
cos(ka1z) 2

Aigzp = dgz — 2 byy

15
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Lartésia e brendshme e konit(g):

da1

— a5 =22728
917 2 tan (5,0 mm

daz

- % 4 =5537
92 = 5 tan (6,4) 92 mm

Diametri i rrethit ndarés té dhembézorit ekuivalent mesatar(d,n):

dm1

dvml = mdvml =112.483 mm

dymy = _m2_, , = 1408.367 mm
vm COS((‘)‘Z) vm

Numri i dhémbeéve té pllakés sé dhémbeézuar:

_Z'Ral

my,

Zy Z, = 47.802 Rrumbullakohet Zy, = 48

Diametri i rrethit ndarés i dhémbéve té dhémbézorit ekuivalent (d,):

dq
dy, = c05(8) d,, = 135.092 mm

dyp = —— & d,, = 1691.444 mm

Diametri i rrethit té majés sé dhémbéve i dhembézorit ekuivalent:
dpgr = dpy + 2 - hgydpg; = 155.092

dpgy = dyy + 2+ hgpdygy = 1711.444

Diametri i rrethit bazé i dhembézorit ekuivalent:

dyp1 = dyq - cos(ayy) dpyp; = 126.092 mm

dypy = dyy - cos(ayy) dyp, = 1589.437 mm

Distanca boshtore:

_dy +dy

a, > a, =913.268 mm

16
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Shkalla e ingranimit:

j[dl] [dvm]‘ ﬂdL] [am]* o
—_— - -+ - - a;—-sml:ﬂ 11]
2 2 2 2 !

Swel2 = -
Tmy3-cos( 12}
Eva1z = 1.677
Hapi i profilit:
p=my,'T p = 31.416 mm

Trashésia harkore e dhémbit né diametrin e jashtém (s):
Sz = g - (hal - haz) ) tan(alz) - m12 - k Sz = 15708 mm

S =p — S5; = 15.708 mm
Vlera e faktorit (k):
k = 0.06 Me ekstrapolim

Trashésia tetivore e dhémbit :
3

o1

6-d?

Stl = Sl - Stl S 15.67 mm

3

2
6'_d%St2 = 15.705 mm

St2 = S2 —

Lartésia tetivore e dhémbit:

s?-cos(6;)

htl = hal + —htl = 104‘57 mm
441
s2-cos(6
m2=mu+i—z—&2hﬂ=1&%6mm
dz2

Kéndi i majés sé veglés:

3438 /s,
A= (? +hpy-tan(ay;)) AL =178.419 mm
3438 /s,
2= -(—n+hﬂ-tmmau)) A2 = 178.419 mm
R, \2

17
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3.1.2. Pérmasat gjeometrike pér ciftin e dhémbézoreve cilindrik me dhémb té pjerrét
(3-4)
Raporti punues i transmisionit (i):

e = i, = 45
l3g = —l34 = %
Z3

Raporti kinematik i transmisionit (u):

U3y = 34
Moduli (m):
My34

Mgy = mm34 = 8.322 mm

Profili standard:

a, = 20deg
u, =1
¢, = 0.2

Distanca boshtore:

d; +d,
2

A3y = Azys = 484 mm

Kahjet e pjerrtésisé sé dhémbéve:
3- e djathté
4- e majté

Kéndi i pjerrtésisé sé profilit té dérrasés bazé té dhémbeézuar:

Q34 = atan —) Ay34 = 20.739 deg

Kéndi i vijés sé kontaktit:
Ayw3g = A34
Ay3q = 20.739 deg

Involuti i kéndit:

(0.016836 — 0.0116585)
0.1

invas, = 0.016586 + (20.739 — 20.7) -

invaz, = 0.01668289 (me interpolim)

18



Punim diplome - Master

Diametrat e rrathéve kinematik(d,,):

dy3 =dsd,; =176 mm

dys = dgdy, =792 mm

Diametrat e rrathéve té fundit:

drz = d3 — 2 Mypzs - (1.2 — x3)ds3 = 156.8 mm
dey = dy — 2 Mpzy - (1.2 — x4)dpy = 772.8 mm
Diametrat e rrathéve bazé:

dp; = d3 - cos(agy) dps = 164.596 mm

dps = dy - cos(agy) dps = 740.683 mm
Diametrat e rrathéve té majés:

Aoz = ds +2-my3s - (1.0 + x3)dgs = 192 mm
Aag = dy + 2 -my3s - (1.0 + x4)dgs = 808 mm
Shkurtimi i kokeés:

k-Mpss = Qgzs — Aza + Mpzy - (x4 + x3)
k-mu3,=0

Hapésira e majés:

Cp*Myzs = 1.6MM

Trashésia harkore e dhémbit né rrethin ndarés:

T
S3 = Mgy (E +2-x3- tan(an)) s3 = 13.073 mm

T
Sy = M3y (E +2x,4" tan(an)) s, = 13.073 mm
Kéndi bazeé:

Brz4 = atan(tan(fs,) - cos(az,))
ﬁb34 = 15.012 deg

Numri matés i dhémbeéve:
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Punim diplome - Master

z3 [ tan(ay3 ] . 2-x3-tan( o 3-1:] -cos| [""3-1:] i
Iwd = — | ————— = — Wiy 34 | — + 03
0 | cos( Pp34)” T
Zywz = 3.225
Z,3 = 3 pérvetsohet
zs | tﬂﬂiﬁ}{il:] . 2-xy-tan| o 3._1:]-1.:05[ ﬁgq]
Iy .= — | — 5 — w3y | — + 035
| cos{ Pp34) T
Zyws = 12.764

Zyws = 13 pérvetsohen
Ax3 = 34

Axq = A34

Pérmasa mbi dhémbét :

W3 = mn_ﬂ,;}-ccrsliﬂn:]l:(ﬂ}-li Zwd — I}.j:] + Z3-ITViN 34 + 2-X3 -tanl{ﬂ‘g{]]

W; = 61.802 mm

Wy = mn_ﬂ,:;-msl{wn:][(ﬂ}-[ Zyyd — I}.j:] + zg-inve 34 + 2-x4-tan|{(‘!34:]:||
W, = 307.629

Shmangia e distancés boshtore

Eyze = —168 um

Eysp = —252um

Ey4p = —400 um

Epse = —100 um

Shmangia e distancés boshtore:

fae =315 um

fap = —31.5um

Hapésira rrethore

Ay = atan(tan(aysa) - c0s(Bz4)) any = 20 deg
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Punim diplome - Master

. ~{Ew3p + Ewdp) '
imax = p P/ -+ 2f a,:_t_'tﬂ-ﬂ |: vy ]
cos( iy )-cos( Pp34)

imax = 741.280um

: —{Ew3p + Evwip) '
Imin = P B +3'faﬂ'tﬂn|1”ﬂ'ﬁr'.]
cos( tuy | -cos( Ppi4)

imin = 272346

Shkalla e ingranimit té profileve:

(O e ———

En3d4 = 3
TT-m34-cos|i3g)

Shkalla e ingranimit té vijave anésore:

b3, - tan(Bz4)
= =1.974
€B34 Mag 1T €B34

Shkalla e ingranimit:
€34 = Eq34 T €34

834 = 3.589
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Punim diplome - Master

3.2. KALKULIMI | BOSHTEVE
3.2.1 Kalkulimi paraprak i boshtit |

Fa
.

Fag

b Fty

=

7

e}
A i ’

]
T
A

Fl|'1

A / B
|_| —
L1 ]
200 | 220 | 80l
Rrafshi (£ —X) . | fay
L1 : A / ,%’; all! }._;
7, Ig X
200 ?% 220 g0
Rrafshi ( ¥—X) y | cr
1
Li v/ ,%P%; r .,
i'l"rﬂ \TfB X
200 | 220 80

Fig 3.1. Analiza e forcave pér boshtin |
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Punim diplome - Master

=

=

Rratshi (z— x} Fal
Ko |A B Fny| %
X
L lg | |
200 | 220 | 80
| | |
I l i
{ 5588.851 N I _'
i -
| ! QLI [} rn
I ! I |
% I 19775 608N |
i i I
| | 2l
: i i I 7
| r Q |
! ! —5816.235 N i
I : —174TINm |
| - - |
I | i
i . IQ j Mfz
= 476 N'm
|
| i
|
|
i
|
|
i

146.287 N m

4917277 N m

Fig. 3.2. Diagramet statike pér boshtin |
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Punim diplome - Master

Rrafshi (x —y) '
A B Fh
L1 % -
/a Ve | i
200 | 220 | 80 !
| | |
I 56461157 N |
. | |
1 I el
| | '
0 | T | FTy
| 'I | |
} | 2053133 N | |
| : —451}5_992 Nm :
I lmm
— | I ] I
| | | |
0 | | My
| l | |
| | I |
A | | T,
0 | |
+ | |
I I
I I
| I

Llogaritja e forcave gé veprojné né dhémbeézorin 1:

Fig. 3.3. Diagramet statike pér boshtin |

a, =20deg By, =0deg 6; =15.781deg

thl = 564’61.157 N

dy = 108.243mm

F,, = Fy; - tan(a,) - cos(6;) F; = 19775.608 N

Fal S thl ' tan(an) - Sln(51) Fal S 5588.851 N
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Punim diplome - Master

Llogaritja e forcave té kundérveprimit né mbéshtetésit e boshtit I:
Forcat né rrafshin horizontal (z-x):
X,=0 Z,=0 Zz=0
Given
X,—F, =0

_ZA_ZB+FT1:O

dm1
Zp+220 = Fry »300 + Foy - —= =0
Caktohen reaksionet:
Xa Xa 5588.851
Za | :=Find(Xa,2Z4,Z8) Za | =| -5816.235 | N
7B 7y 35501.843

Forcat né rrafshin vertikal (y-x) :
Y,=0 Yz=0

Given
Yp+Ys —Fim1 =0
Yg 220 — Fypyy 300 = 0
Caktohen reaksionet:

Ya Ya -20531.33
= Find(Yx. Yg) =] N
Yo Yi 16992 487

Forcat e pérgjithshme te kundérveprimit né mbéshtetésit e boshtit:

Fy = /Xj +YZ+ Z2F, = 22058.997 N
Fg = /zg +Y2F = 81134.367 N
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Punim diplome - Master

Momentet e pérkuljes pér boshtin I:

Momentet e pérkuljes né rrafshin vertikal (z-x)

M¢a, =0 Nmm M¢a, =0 Nmm
Mp,, = Z,4 - 200 Mp,, = —1279571.649 Nmm
M¢1zm = Z4 300+ Z, - 80 M¢1zm = 302476.983 Nmm

1
Mf1z4 = Meizm — Far - % M¢1,a = 0 Nmm

Momentet e pérkuljes pér boshtin I:
Momentet e pérkuljes né rrafshin vertikal (y-x)
Mfay = 0 Nmm

My = ¥, 220 Mg, = —4516892.56 Nmm

My =Y, -300+ Y580 Mg, = 0 Nmm

Momentet e pérkuljes né rrafshin vertikal (z-x)

Mpa = \/MfAzz + Mray*Mpy =0 Nmm

Msp = \/MfBZZ + Myg,°M;, = 4694657.58 Nmm

Mpyp = \/Mmmz + M1y ® My, = 302476.983 Nmm

Mfld = \/Mflzdz + Mflszfld =0 Nmm

Vecorité e géendrueshmeérisé sé materialit pér boshtin I:

Qéndrueshméria e pérhershme dinamike pér ngarkese té€ ndryshueshme alternative
né pérkulje.

N
mm?2

Opar = 450 pér qelik pér cimentim C.5421

Qéndrueshméria e pérhershme dinamike pér ngarkese té ndryshueshme njé kahu
né pérdredhje.

Tpnje = 470 per celik pér Cimentim C.5421

N
mm?2
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Punim diplome - Master

Fortésia né térheqje.

R,, = 1200 N/mm2 per C.5421

Tgy = 3055775.9 Nmm

Ty =Tgy Tg=T1Tg =T1T1s =T1T1a =0

Momentet e pérbéra

TDnjt

2
Miq = jMfAz + [M%A] M, = 1462871441 Nmm

TDnjt

2
Mip = jMfBZ + [M%B] M;p = 4917277.179 Nmm

2
Miym = \/Mflmz + [M'Tl—m] M;1,, = 1493815.644 Nmm

Tpnjt 2

Mi1q = \/Mndz + [:DL;-%]ZML-M =0 Nmm
Faktori i pérgendrimit té sforcimit.

K, =2

Shkalla e sigurisé pér boshte (1,5 ... 2,5)

S, =2

Diametri i boshtit | né piken 1

Gle]' = %Glej =112.5 N/mmZ

3 32 * MIZ
dill = d-ll = 51.33 mm
" Glej

d;;; = 52 Standardizohet
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Punim diplome - Master

3.2.2. Kalkulimi paraprak i boshtit Il

//
Fr
Fag 4 _F?a
2 B &ng
¢ o]
||:|| Fi — @
i
\
e = \.3 iy “H,
\ Fay ?
L T
Rrafshi ( X,Z)
Fa;
F <1
r &
Zc . : ,g
- !
Fr &
@ =g
X Fa,
Rrafshi (Y,Z)
Y Ftm, Ft, ¢
C
Ye 90 160 120

Fig.3.4. Analiza e forcave pér boshtin Il
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Punim diplome - Master

Rrafshi horizontal x-z

Fa;
2
il o — 3 i _g D
& = _3 A
Fa, . %
i a 1480 120
-53051 61|
i -H175008 W
- LIOT ][ P&
+
13888305 1
r
200544
! ®
116
0 FTX
i
-31230022T
] hifx
+ _“H"I"\L.,_L_‘ JJ,l/'/
M&5.958 Mm
ITER. T N m
4534 136 m 75 PTONm
0 %
+
M2 392 m
119146784 W m
B514247THm
B175ET2Hm
0 L]
+
TIG2302 M m
119145 784 ™m
10485519 W m —
14468741 MNem

Fig. 3.5.Diagramet statike pér boshtin I
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Punim diplome - Master

Rrafshi vertikal (y-z)

Y
FTITIE Fra
C Y Y L z
VG
90 160 120 Yo
Bl138225 H
i 24921083 N
%_j
4
0 @ FTy
(?
—BA2RABIA N
0 Mty
+
7324 4007 Nm
N3NT777 Hm
721897 N
1 13

Fig. 3.6. Diagramet statike pér boshtin I
Llogaritja e forcave gé veprojné né dhémbeézorin 2 dhe 3:
Femp = 56461.157 N a,, = 20 deg Bz, = 16deg 8, = 74.219 deg F,; = 119185.90 N
dmr = 383.01 Nmm d,,; = 176 mm
F,, = F;,, - tan(a,) - cos(6,) F,, = 5588.51 N
F,, = Fyyp -tan(ay,) - sin(8,) F,, = 19775.608 N

tan(a,,)

~ 8 Cos(Ba)

Fa3 S th ' tan(ﬁ34) Fa3 S 34’176.009 N

F, F,, = 45128.317 N
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Punim diplome - Master

Llogaritja e forcave té kundérveprimit né mbéshtetésit e boshtit Il:
Forcat ne rrafshin horizontal (x-z):

Nga ekuacionet e ekuilibrit statik:

ZC = 0 XC = O XD = 0
Given
Ze=Fap—Fp3 =0
_XC_FTZ +F‘F3 _XD = 0
d d
XD-370—Fr3-250+Fa3-%3+Fr2-90—Fa2-%2= 0
Caktohen reaksionet:
L e 53951 616
e |:=Find(Zc, Xc, Xp) X |=| 8299.544 | N
XD Xp 31239922

Forcat né rrafshin vertikal (y-x):
Nga ekuacionet e ekuilibrit statik
Y.=0 Y, =0
Given
Ye —Fypy — Fz+Yp =0
Yy 370 — Fyz - 250 — Fypppp 90 = 0

Caktohen reaksionet:

Yo Yo} [ 8138225
J;: Find(Yc, YD) - =L |

Y1 Yo ;]:
Forcat e pérgjithshme té kundérveprimit né mbéshtetésit e boshtit:

F. = /X2 + Y2 + ZZF, = 97993.52 N

Fp = /Xg + YZF, = 99306.533 N
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Punim diplome - Master

Momentet e pérkuljes pér boshtin Il:
Momentet e pérkuljes né rrafshin vertikal (x-z)
M¢cx =0 Nmm M¢c, =0 Nmm

Mfoym = X - 90 My = 746958.969 Nmm

d
Meyya = Xc* 90 + Fpp %2 Mpyyq = 4534136.2 Nmm

A2
Mrsxm = Xc 250 + Fap =5 + Fy * 160 Mpyuq = 6756279.369 Nmm

_ dmZ dw3 _
M¢sgq = X - 250 + F,, T + F, 160 — F 5 T M¢34q = 3748790.613 Nmm

Mpx = 0 Nmm Mpx = 0 Nmm

Momentet e pérkuljes pér boshtin Il:

Momentet e pérkuljes né rrafshin vertikal (y-z):

Mfey = 0 Mgy,4 = 0 Nmm

Mpy = Yz-90 Mgy = 7324402.544 Nmm

Mgy = Y, - 250 — Fymp - 160 Mgsy = 11311777.502 Nmm
Mty = 0 Mgpy = 0 Nmm

Momentet rezultuese té pérkuljes:

Mg = \/MfCXZ + Mycy’Msc =0 Nmm

Myym = \/Mmmz + My > My, = 7362392.296 Nmm

Mde = \/MfZZmZ + Mnyszzd = 8614247. Nmm

My3q = \/Mfgxdz + My3,2M;34 = 11916784.017 Nmm

My = \/Mfg,xmz + My3y,®Mpsp, = 13175872.691 Nmm

Mfd = \/MfDXZ + MnyszD =0 Nmm
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Punim diplome - Master

Vecorité e géndrueshmeérisé se materialit pér boshtin Il:

Qéndrueshméria e pérhershme dinamike pér ngarkese té€ ndryshueshme alternative
né pérkulje.

Opay = 570 mN pér celik pér gimentim C.4734

m2

Qéndrueshméria e pérhershme dinamike pér ngarkese té ndryshueshme njé kahu
né pérdredhje.

Tpnjt = 500mL pér celik megimentim C.4734

m?2
Fortésia né térhegje.

Ry, =

per C.4734
Momentet e pérbéra:
T, = 10488359.72Nmm T3 =T,Tc =0 Tp =0 T35 =0 T3, =0 T,p, =0 Nmm

Ty =T,

2
Mic = \/M,J + [MT—C] My =0 Nmm

TDnjt 2

Mi2m=\/Mf2m2 [GDaf sz] My = 7362392.296 Nmm

TDnjt

TDn]t

lZd_\/Mde + Zpaf TZd] MlZd_10485519 17 Nmm

12
Mz = \/Mfgmz + [M“—m M3, = 14468741.124 Nmm

12
o T
[ P22 My = 11916784.017 Nmm

2
Mip = \/anz + [—:]:ft%)] M;p =0 Nmm

Faktori i pérgendrimit té sforcimit:

K=2
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Punim diplome - Master

Shkalla e sigurisé pér boshte (1,5 ... 2,5)
S=2

Opaf
Gle]' = K_-aSGlej = 142.5

mm?

Diametri i boshtit Il né pikén 2

3 32 - MiZd
diZII = TI."—Gl-diZH = 90.836 mm
€]

dzu =1.1- dizndzn = 99,92
d; =100mm  Standardizohet

Diametri i boshtit Il né pikén 3

3 32 - M13m
dizp = |——di3; = 100.010 mm
Y[ O_le]'

d3” =1.1- di211d311 =110.014

diyi =110 mm Standardizohet
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Punim diplome - Master

3.2.3 Kalkulimi paraprak i boshtit 11|

Fas
-
Il
C/
—
Rrafshi (X —17)
X
ZE 4 -z
dma| e, -
TLF._H Xe .
X | 250 % 120 200
Rrafshi (Y —1)
Y
E E L
Fty ,ﬁ% 12
‘e | 250 120 ¢ 200

Fig.3.7. Analiza e forcave pér boshtin Il
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X
L
L 8 i L,
drmd
Xg 7 L JFrg 9 L2
Fag F
250 120 200
E (]T;) FNz
B5T28.278N
— 2453908 N
21502578 N
(—b ®
+
? FTx
—THET 383 N m
E Mfx
+
S3TSEEE N m
' I WIfy
BES.T56 M m
12824 786 Nm
: M
T @
10650.756
20905820 Hm
z:r:rw.:tT Nm
Fig. 3.8. Diagramet statike pér boshtin Ill (rrafshi horizontal x-z)
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Y L
E : Y 12 :
Ve 250 ol g " 200
T78970.397H
E_ #D ‘ FTy

— 3788179 N

—3470.447 N'm

]

T4 L2

Fig.3.9. Diagramet statike pér boshtin Ill (rrafshi horizontal y-z)
Llogaritja e forcave gé veprojné né dhémbeézorin 4:
Fyy = 116802.18 N a,, =20deg p34 =16deg d,,=792mm

tan(a,,)

" c0s(B3a)

Fa4 S Ft4 ' tan(ﬁ34) Fa4 S 33492.488 N

FT4— S FT4 S 44’225.75 N

Llogaritja e forcave té kundérveprimit né mbéshtetésit e boshtit lli:

Forcat rrafshi horizontal (z-x):

Given
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Punim diplome - Master

ZE+Fa4=0
_XE_FT4-_XF=0

dw4 _
Xp =370 + Frg = 250 + Foy-—= =0
Caktohen reaksionet :

ZE ZE

~33452.438
Xe | = Filld(inxErXF) Xg |=| 21502528 | N
X X5 —£5728.278

Forcat nga rrafshi vertikal (y-z):
Yo =0 Y,=0
Given
Ye+ Fo +Yp =0
Fry 250+ Yz-370=0

Caktohen reaksionet:
YE g —37881.79
[ } = Find{YE,YF} [ ] = ( BeLz ]] N
Yp Vi —75920.357
Forcat e pérgjithshme te kundérveprimit né mbéshtetésit e boshtit:

Fr = /Xg + Y2 + Z2F; = 54946.661 N
Fr = /X,% + Y2F; = 102706.551 N

Momentet e pérkuljes pér boshtin Il:
Momentet e pérkuljes né rrafshin vertikal (x-z):

My =0 Nmm My =0 Nmm

d
Mtsxd = Xg - 250 — Fgy -%“ My = —7887393 Nmm

Mﬂ:x:O
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Punim diplome - Master

Momentet e pérkuljes pér boshtin lil:
Momentet e pérkuljes né rrafshin vertikal (y-z):
Mgy, = 0 Nmm

Mgy = Yp-120 Mgy = —9470447.676 Nmm
Mgy = 0

Momentet rezultuese té pérkuljes:

MfE:O

Mpyq = \/Mmdz + M4y *My4q = 10889756.601 Nmm

Mgy, = \/Mfmnz + M4y > Mpyy, = 12324786.161 Nmm
pr = 0
Vecorité e géndrueshmeérisé sé materialit pér boshtin lll:

Qéndrueshméria e pérhershme dinamike pér ngarkese té ndryshueshme alternative
né pérkulje.

N
mm2

Opay = 420 pér celik pér gimentim C.4321

Qéndrueshmeéria e pérhershme dinamike pér ngarkese te ndryshueshme njé kahu
né pérdredhje.

N
mm2

Tpnjt = 390 pér celik pér Cimentim C.4321

Fortésia né térhegje.

N
mm?2

R,, = 1100 per C.4321
Momentet e pérbéra:
T, = 46253666.36 Nmm

T4m = T4T4d =0Nmm

TDnjt = 2

2
Miygq = \/Muf + [M - “ﬂ] M;,; = 10889756.601 Nmm
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Punim diplome - Master

TDnjt 2

2
Mism = \/Mlemz + [MT—’"] My, = 27788491.166 Nmm

TDpnjt 2

2
Mip = \/prz + [ME] M;r = 24905820.351 Nmm

Tpnjt 2

2
M, = JMszz + [M'E] M;r = 24905820.351 Nmm

Faktori i pérgendrimit t& sforcimit:
K=24

Shkalla e sigurisé pér boshte:
S(1,5....2,5)

KS=4.4

ODaf
Olej = ﬁclei = 95.455

mm?

Diametri i boshtit lll pér piken 4

32 M,
digny = = i = 142787 mm
€)

d4; = 165 mm Pérvetésojm

3.3. Zgjedhja e kushinetave

3.3.1 Zgjedhja e kushinetave per boshtin |
Bartja dinamike e llogaritur e kushinetés A

Tipin e kushinetés 223 (SR23)

Ngarkesa radiale né kushineté

F, = /zj +Y2F,, = 21339.262 N

F, =Xy

Numri i rrotullimeve te boshtit |
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Punim diplome - Master

n; = 1000 min~?!

Faktori i temperaturés

k=1 per temperatur mé té vogél se 100°C
a= % pér kushineta me rula

Afati i pérdorimit té kushinetés
T = 10000 h

e = 0.26 pér kushinetén 22323

F, F,
-2 =0.262 Zse
FAr FAr

Faktori i ngarkesés radiale

X=1

Faktori i ngarkesés aksiale
Y=26

Ngarkesa ekuivalente dinamike
Fy=X-Fy +Y-FF, =35870.274
Bartja dinamike e llogaritur:

a’ T
FA. n160E

ke

Clog = Clog = 299.43 KN

Bartja dinamike tabelare:

Crqp = 305 KN

Kushineta ge vendoset ne mbéshtetésin A ka kéto pérmasa:
d =70mm  diametri i brendshém,

D =150 mm diametri i jashtém,

B =51mm gjerésia e kushinetave,

r=21mm rrezja né skaje.

Bartja dinamike e llogaritur per kushinetén B
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Tipin e kushinetés 223 (SR23)
k. =1 pértemperature mé té vogél se 100°C
e = 0.06 pér kushinetén 22323

Ngarkesa radiale né kushinet

Fy, = /zg + Y2Fg, = 81134.367 N

Ngarkesa aksiale né kushinet:

F, = 5588.851 N

Fa 0.069 <
— = 0. —<e
FBr FBr

Faktori i ngarkesés radiale:

X=1.0

Faktori i ngarkesés aksiale:

Y=0

Ngarkesa ekuivalente dinamike:

Fg=X-Fg +E Y Fz = 81134.367 N
Bartja dinamike e llogaritur:

0(’ T
FB' n,60m

ke

Clog = Clog = 276.451 KN

Bartja dinamike tabelare

Crqp = 305 KN

Kushineta gé vendoset né mbéshtetésin B ka kéto pérmasa:
d =70 mm diametri i brendshém

D = 150 mm diametri i jashtém

B =51mm  gjerésia e kushinetés

r=21mm rrezjané skaje
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3.3.2 Zgjedhja e kushinetave per boshtin Il
Bartja dinamike e llogaritur e kushinetés C

Tipin e kushinetés 223 (SR23)

Ngarkesa radiale né kushineté

Fp = /Xg + Y?F,, = 81804.359 N

Ngarkesa aksiale né kushinete:
E,=Z; N

Numri i rrotullimeve té boshtit |
n; = 437.6min"1

10 " .
a=-— per kushineta me rula

e = 0.6 pér kushinetén 22323

F F
A — 0.069 2 <e
FCr FCr

Faktori i ngarkesés radiale

X =0.67

Faktori i ngarkesés aksiale

Y =3.0

Ngarkesa ekuivalente dinamike
Fo=X-F,+FE,-Y F, = 216663.77 N
Bartja dinamike e llogaritur

0(’ T
Fc' n,60m

ke

Clog = Clog S 432 KN

Bartja dinamike tabelare
Crap = 470 KN
Kushineta gé vendoset né mbeshtetsin C ka kéto pérmasa:

d = 95 mm diametri i brendshém
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D =190 mm diametri i jashtém

B = 64mm gjerésia e kushinetés
r=3mm rrezja né skaje
Co =375 KN bartja statike

ng = 2600min~t  numri i rrotullimit

Bartja dinamike e llogaritur e kushinetés D
Tipin e kushinetés 223 (SR23)

Forca radiale ne mbéshtetésin D:

Fp, = /Xg + Y2Fp, = 99306.533 N

Forca Aksiale:
F, = 53951.616 N

e = 0.5 per kushinetén 22322

F F
A —0.543 2 se
FDr FDr

Faktori i ngarkesés radiale

X=0.6

Faktori i ngarkesés aksiale

Y =0

Ngarkesa ekuivalente dinamike
Fp=X-Fp,+F, Y Fp = 59583.92 N
Ngarkesa dinamike ne mbéshtetsin D:
Bartja dinamike e llogaritur:

a’ T
FD' n“'60'ﬁ

ke

Clog = Clog S 31535 KN

Bartja dinamike tabelare:
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Crqp = 600 KN
Kushineta gé vendoset né mbéshtetésin D ka kéto pérmasa:
d =100 mm diametri i brendshém

D = 215 mm diametri i jashtém

B =73mm gjerésia e kushinetés

r=3mm rrezja ne skaje

Co =490 KN Dbartja statike

ng = 2200min~?!

3.3.3 Kalkulimi i kushinetave E dhe F
Bartja dinamike e llogaritur e kushinetés E

Tipin e kushinetés 202 (SR02)

Ngarkesa radiale né kushineté

Fgp = /Xg + Y2Fg, = 43559.026 N

Ngarkesa aksiale né kushineté

Fa :ZE

Numri i rrotullimeve té boshtit Il

n”, = 62802 min_l
10 " .
a=— per kushineta me rula

e = 0.7 pér kushineta 20202

Fy 0.543 >
—=0. —>e
FEr FEr

Faktori i ngarkesés radiale
X=06
Faktori i ngarkesés aksiale

Y =31
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Ngarkesa ekuivalente dinamike
Fp=X-Fg+F,-Y Fp =-=77691.298 N
Bartja dinamike e llogaritur:

06’ T
FE' n”l'60'ﬁ

ke

Clog = Clog = 233.1 KN

Bartja dinamike tabelare:
Crap = 410 KN

Kushineta gé vendoset né mbéshtetésin E ka kéto pérmasa:
d = 160 mm diametri i brendshém

D = 290 mm diametri i jashtém

B =48 mm (gjerésia e kushinetés

r = 3mm rrezja ne skaje
Co =390 KN bartja statike

ng = 1200min~1!

Bartja dinamike e llogaritur e kushinetés F
Tipin e kushinetés 202 (SR02)

Ngarkesa radiale ne kushinete

Frp = /Xg + Y2Fg, = 102706.551 N

e =0.7 per kushinetén 20202

F F
4 —0.543 2 s
FEr FBr

Faktori i ngarkesés radiale
X=1.0
Faktori i ngarkesés aksiale

Y=0
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Ngarkesa ekuivalente dinamike
Fp =X+ FpFrp = 102706.551 N
Bartja dinamike e llogaritur

a T
FF * nIH * 60 * _106
v Clog = 308.1 KN

ke

Clog =

Bartja dinamike tabelare

Crap = 410 KN

d = 160 mm diametri i brendshém
D = 290 mm diametri i jashtém

B = 48 mm gjerésia e kushinetés
r = 3mm rrezja ne skaje

Co = 390 KN bartja statike
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4 KALKULIMI | QENDRUESHMERISE TE PJESEVE
KRYESORE

4.1. KALKULIMI | QENDRUESHMERISE SE DHEMBEZOREVE
4.1.1¢ifti i dhémbézoréve konik

Shkalla e sigurisé kundér shkatérrimit sipérfagésore té anés se dhémbéve:

Sy1 = ”Z’;” Sy = 1.468 > 1.2 e plotéson kushtin

Syy = ”Z’;” Sy, = 1449 > 1.2 e plotéson kushtin

Sforcimi punues né anén e dhémbéve do té jete (oy):

Fima Upr2 +1

'KA'KV'KHO:'KHB

=70 T T T
ot HOSE Se SF R jdvml'blz Uyp12

oy = 1250.693

mm?

Faktori i formés sé dhémbeéve:

1 . 2-cos(Bp),,
Zn = cos(a) ’ tan(a,,) Zy = 2495

Faktori i elasticitetit té materialit:

N
mm?

Zp = 189.812 pér materialin C/C

Faktori i shpérndarjes sé ngarkesés gjate vijés se kontaktit:

ZLS = VO7

Faktori i kéndit té pjerrtésisé se vijave anésore:

Zp = yJcos(Br2) Zg =1

Shpejtésia kéndore:

T -ny
30

0)1 S 0)1 = 104.72 S_l

Momenti i rrotullimi:

P
T, = 22T, = 3055.775 N - m
wq
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TZ = Tl - i12 ) anTZ = 10488.26 N -m

Forcat tangjenciale:

2T, - 103
Fem1 = ————Fim1 = 56461.157 N
mil
2T, 103
Fipy = ——————Fyp = 54767.322N
dmz

Faktori i ingranimit te njefisht:

7y = —2n@ncos® ;o _ 1187 perz,, < 20

~ Jtan (agn)-tan (agzn)

Zy, = 13.509

\/(dval)z - (dvml)z —2-m-cos (a)

dvml

tan(aBln) =

tan(ag;,) = 0.782

(tan(ap) - cos(B)) - (uys, + 1) — tan (agm)

Uy12

tan(ag,y,) =

tan(ag,,) = 0.392

Faktori i Dhembezorit konik:

Zx = 0.85

Faktori i kushteve te punés:

K, = 1.25 per EM dhe goditje te mesme te MP.

Numrat e rrotullimeve:

ny =ny
ny
nz =
l12

-1
n, = 282.609 min

Shpejtesia Kendore:

T['nz
30

wy = wy = 29.595 571

Vlera e konstantes:

K, = 26.6
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Shpejtesite periferike:

T dpy 1y 1073 m
Ve = i N Vmer = 5.668—
T dpy ny-1073 m
Ve = i = Vmiz = 5.668—

Faktor i radhitjes se masave:

h
F.=1.0 perd—R > 0.1 kurse ¢, = 20.011
1

Madhésia adekuate e sjelljes dinamike:

2
u
N=376-10"3-F. z - : /# N =0.07 N <0.85
¢ 21" UVme1 oy (1+ ufz)

Faktori i ngarkesave te brendshme dinamike:

by, Z1 " Ume1 u%z
K =1+(K-—+0.0193)- :
v Y Fy - Ky 100 1+u2,

K, = 1.042

Faktori i formés sé trupit:

C.=1 bs—1
r=1per-=
hfp=1.2mm

Faktori i profilit t&¢ dhémbit:
hyp
cg=1+05-(1.2 — *1—-0.02-(20deg—a,)Cz =1

Ngurtésia Teorike:

1
Cth = :
0.04723 + 213551 4 025791 _  006350x, — 212224% _ 0,00193 - x,
Zy1 Zy2 Zv1
1
%w.oosqu%m.omsz-x%
¢ = 16.593

mm - um

50



Punim diplome - Master

Ngurtésia specifike e vértete:

=08:Cr " Cg-cep- = 13.274 —
¢ r " Cp  Cen * c0s(By2) ¢ mm - um

Ngurtésia specifike mesatare:

N
=c-(0.75- + 0.25 =20.011———
Cy=¢ ( Eva12 )Cy mm - um

Shmangiet e hapit bazé:

fop1 =20 um  per dp; = 108.243 mm dhe cilesi 7

fopz =22 um  per dp, = 383.015 mm dhe cilesi 7

Ya = 0.075 " fpp1Yq = 1.5

kg = 0.85 — per c¢elik pér ¢cimentim

mm?
E = 206000 — pér dhémbézorin prej gelikut
Distanca ne mes te mbéshtetésve:

[, =220 mm

l, =370 mm

Shmangia kufitare e vijave anésore te dhémbéve :

Tg = 17 um — per b;, = 80 mm dhe cilési 7

Forca mesatare periferike:

Fp1 = Fimy - Ka - KyFpq = 73562.018 N

Fpy = Fimy - Ka * KyFpp = 71355.157 N

fma = 0.5-Tg um - pér zgjedhje mé té miré té korrigjimit tée vijave anésore

fma = 8.5

Faktori i Shpérndarjes sé ngarkesés gjaté vijés anésore:

4000 ¢, (bi2\ b ! 7\ Kg*Cy* fna'b
Kyg = 1 +< V<12)>-(5.12+(£)-(—1——)-B v Jma brz

B'HIKB.Ed_l dl blz 12 Z'le

Kyg = 1.072
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Shkalla e ingranimit:

Ey12 = Epai2
Eylz = 1677

Faktori i shpérndarjes se ngarkesés né giftet e dhémbéve;

2- (5y12 -1 G- (fpbl - Ya) " b1y
Ey12 Fimi " Kq - Ky - K_HPB

Kha=0.9+0.4-[\/

Ky, = 1.035
Sforcimi kritik ne anén e dhémbéve te dhémbézoreve:

Onkr1t = Oniim1 "Znr " 21" Zg 2y " Zyw ~ Zx

Orkrs = 1836.036 —

Onkr2 = Omiim2 "Znr " 21" Zg 2y " Zyw * Zx

Orira = 1811.718

mm?
Qéndrueshméria e pérhershme dinamike e anéve te dhémbéve:

N

Oyiim1 = 1510 —  per C.4520
Oniimz = 1490——  per (5420

Faktori i afatit te pérdorimit te dhembézorit éshté :
Zyr = 1.15 per N = 2107 cikle te punés dhe celik per ¢cimentim

Faktori i lyerjes éshté :
2
Z; =1 per viskozitet kinematik te vajit vg, = 150 %

Ashpérsia mesatare relative €shté:
Rz, = 2.75 um per ISO-7

Rz, = 2.75 um per ISO-7

R,3 + R,, 3/100
R;100 = - > = a R;100 = 1.316
34

Koeficienti i faktorit te ashpérsisé:
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N
mm?2

Czr = 0.08 per oym > 1200
Faktori i madhesis:
Zy =1 -per gelik per gimentim dhe m;, = 120 mm

Faktori i ashpérsisé :

3 \Czr
RZlOO

Faktori i ndryshimit te fortésisé se aneve:
Zy = 1.0 per HV > 470 per material C.4520 dhe per C.5420
Faktori i shpejtésisé periferike:

2-(1=Czy)

/ 0.8 +2
]

Shkalla e sigurisé kundér thyerjes se dhémbéve ne rrénjé pér shkak té lodhjes :

Z, = Cyp + Z, = 0.99

Czp = 0.93

Sp1 = g’;:l Sp1 =3.706 > 1.4 - E plotéson kushtin
Spp =2 g = 3771 > 1.4 - E plotéson kushtin
F2 = T, TOF2 T S = L p

Sforcimet kritike te rrénjés se dhémbéve :

Orkr1 = Orptim1 " YNT " Yor " Yoreir1 * Trreirs * Yx

OFkr1 = 965568 mmz

Orkrz = Orptim1 " YNT " Ys1 " Yore1m1 * Trreir * Yx

Orirs = 963.096

mm?2

Qéndrueshméria e pérhershme dinamike e rrénjés se dhémbit :

’:’n _per C.4520

OFiim1 = 500 —

’:’n _per (.5420

Oriim2 = 480 m

Faktori i afatit te pérdorimit:
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Yyr = 1.15 per N = 107 cikle te punés

Faktori i pérqendrimit te sforcimit per dhémbézorin eprovet:
Yor = 2.0

Faktori relativ i ndjeshmérisé se materialit ne plasaritje:

Ysreir1 = 0.96 per yg,; = 1.545
Ysreir2 = 1.03  per ys, = 2.0

Faktori i pérqendrimit te sforcimit:

Yso1 = 1.545 per z,; = 13.509 dhex; =0

Ysao = 2.0 per z,, =169.144 dhex, =0

Faktori i vrazhdésisé :

Yspreir = 1.07 per R,y = 2.75um

Faktori i madhésisé :

Yy = 0.94 per m = 8 mm dhe gelik per ¢imentim
Sforcimet punuese te rrénjés se dhémbit :

thl

Or1 = Yra1 " Ysa1 " Ye " Yg - Yo - Y b
12 " Mm12

Opy = 260.531 —

Or2 = Yra1 " Ysa1 " Ye " Yp - Yor -

Opy; = 252715 mmz

Faktori i formés se dhémbit :

Yeq1 = 3.45 per z,; =13.509 dhex; =0
Year = 2.15 per z,, = 169.144 dhex, =0
Faktori i shkalles se ingranimit:

€an = Epa12€an = 1.677

75
Y, = 0.697

Ean

Y, = 0.25 +
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Faktori i ndikimit te pjerrtésisé:

:812
YB = 1_8,812 120YB =1

Faktori i pérparésisé se formés se dhémbéve Konike:
Ye =1
Faktori i shpérndarjes se ngarkesés:
Yo = 0.7
Faktori i shpérndarjes ne qiftet e dhémbéve:
Kroq = KyaKrq = 1.035
Faktori ishpérndarjes pérgjaté vijés anésore:
Kig = (Kug)" Kpp = 1438
Lartesia e dhémbit:
h=225mm h=223mm
(z)
Np = > Np = 0.901

e )
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4.1.2¢ifti i dhémbézoréve cilindrik
Shkalla e sigurisé kundér shkatérrimi sipérfagésor te anés se dhémbéve

Sys = ki g = 1.655 > 1.2 e plotéson kushtin

OH

Sya = "Z’:‘* Sys = 1.633 > 1.2 e plotéson kushtin

Sforcimi punues né anén e dhémbéve do te jete (o)

d3 " b34 u34‘

O-H:ZH.ZE.ZE.Zﬁ.ZB.\/ -KA-KV.KHO_’.KHﬂ

oy = 1084.162

mm?

Faktori i formés s€é dhémbéve

B 2 - cos(Bp3a) B
= j ((cos(az))? tan (aysp) #2410

Faktori i elasticitetit te materialit

N
mm?

Zy = 189.812 per materialin C/C

Faktori i shkalles se ingranimit:

Eﬁ34 =1
4 — €434 €B34
Z,= |———(1—¢epss) +—2Z.=0.787
3 €a34

Faktori i kéndit te pjerrtésisé se vijave anesore:
Zg = 4/cos (B34)Zg = 0.98
Faktori i ingranimit te nje fisht:

Numei 1 dhémbéve ne prerjen normale:

Z3
= = 24.768
“n3 (cos(f34)3 “n3
Z
Zpp = ———— 7, =111.458
(cos(B34)3
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Perz, > 20 merret Zg =1

Forcat tangjenciale:

T
Fpy =2 -d—3Ft3 = 119185.906 N

w3

Ft4—
Ft4 S 2 ' _Ft4 = 116802.188 N
dw4

Faktori i kushteve te punés:
K, = 1.25  per EM dhe goditje te mesme te MP

Shpejtesite periferike:

d,. 1073 m
Vps = “va = 2.604—
d,. 1073 m
UM = MTUu} = 2.604’?

Vlera e Faktorit:
K; = 23.9 per dhémbézorin cilindrit dhe ISO-7

Faktori i ngarkesave te brendshme dinamike:

2

b3, Z1 " U3 U3y
K, =1+(K . +0.0087)- :
v L Fs K, 100 1+u?
K, = 1.021
bs
C.- =1 per; =1

hfp =1.2 Mpy3a

Faktori i profilit te dhémbit:

hep
cg=|1+05-(1.2- :1-10.02- (20deg—a,) Cy = 1

Mn34
Ngurtésia Teorike:

1

h = .
0.04723 + 0.15551 N 025791 _ 0.006350x; — 0.11654x,

Zn3 Zn3 Zn3
1

%w.oosw-x%o.oomz-xﬁ
n

Ct

—~0.00193 - x, —
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cop =17.914 ——
mm - um

Ngurtésia specifike e vértete:

=08:Cr " Cg-cep - = 13.776 ———
¢ r " Cp Cen * c0s(By2) ¢ mm - um

Ngurtésia specifike mesatare:

=c-(0.75- + 0.25 = 20.127
Cy=¢ ( €a34 )Cy mm - um

Shmangiet e hapit baze:
fopz =22um  perd; = 176 mm dhe cilesi 7 dhe my3, = 8 mm
fopa =25um  per d, =792 mm dhe cilesi 7dhe my3, = 8 mm

Ya = 0.075 - fpp3Yq = 1.65 um

kg = 0.85 — per qelik per ¢cimentim

mm?
E = 206000 — per dhémbézorin prej celikut

Distanca ne mes te mbéshtetésve:

[ =370mm

fma = 0.5 Tp um - per zgjedhje me te mire te korrigjimit te vijave ansore
Forca mesatare periferike:

F3 = Fi3 K4 - KyFpps = 152113.482 N

Fs = Fry - K4 - KyFppg = 149071212 N

Faktori i Shpérndarjes se ngarkesés gjate vijés anésore :

4000 ¢, b34>2 (b34) ( l 7) Kg * Cy * fma " D34
KH[g—]. +<37‘[ Kﬁ E(dl (512+ d3 b34_12 Z'Fm3

Kyp = 1.496
Shmangia kufitare e vijave ansore te dhémbéve:

Tg = 22 yumbsz, = 180 mm dhe cilési 7
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Shkalla e ingranimit:

Ey12 = Epai2
Eylz = 1677

Faktori i shpérndarjes se ngarkesés ne qiftet e dhémbéve;

Kna=09+04-] 2:(ea = 1) ¢y - (fpps = Ya) “ bsa
ha . . €34 Fps 'Ka'Kv'KH[;

KHa S 107

Sforcimi kritik né anén e dhémbéve té dhémbézoréve:

Onkrs = Omiim3 "Znr " 21" Zg "2y " Zyw * Zx

Ohirs = 1790.107

mm?

Onkra = Omiim3 "Znr " 21" Zg "2y " Zyw * Zx

Orers, = 1766.079 —

Qéndrueshméria e pérhershme dinamike e anéve té dhémbeéve:

N

Oniima = 1490 —  per ¢.5421
Opiima = 1470——  per C.4320

Faktori i afatit té pérdorimit té dhembeézorit éshteé:

Zyr = 1.15 per N = 2-107 cikle te punés dhe gelik per gimentim

N
mm?2

C,. =089  per oyumi > 1200

Qéndrueshmeéria e pérhershme dinamike e anéve te dhémbeéve :

N
mm?2

2
Ontim3 > 1200 - Viskoziteti i vajit vy = 150 =—

Faktori i lyerjes éshté :

4-(1-Cy)
(12+ 8—0)2

VUso

ZL S CZL + ZL S 1036

Ashpérsia mesatare relative éshté:
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Rz3 = 275 um

Rz4 = 275 um

R 3 + R 4 3 100
R 100 = 2 > = a R;100 = 1.626
1’ 34

Koeficienti i faktorit te ashpérsisé:

N
mm?2

Czr = 0.08 per oym > 1200

Faktori i ashpérsisé :

3 \Czr
RZlOO

Faktori i shpejtesisé periferike:

2:-(1-C
Z, = Cyp +(—Z”)zv =0.96
/0.8 +32
Vt3
CZU - CZL + 002 CZU = 091

Faktori i ndryshimit té fortésisé sé anéve:
Zy =1 per HV > 470

Faktori i madhésisé:

Zy = 1.0 per m,;, = 8 gelik per ¢cimentim

Shkalla e sigurisé kundér thyerjes sé dhémbéve né rrénjé pér shkak té lodhjés:

g

Z"” Sp3 = 1.822 - E plotéson kushtin
F3

Spz =

g

Z"” Spq = 1.822 - E plotéson kushtin
Fa

Sr4 =
Sforcimet kritike té rrénjés sé dhémbeéve :

Orkrs = Orp1im3 " YNT " Ysr " Yore1rs * Trreirs * Yx

Orirs = 893.76 ——

Orkra = Oftima " YNT " Ysr " Yoreira * Trreira " Yx
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OFrkra = 857.85 mm2

Qéndrueshmeéria e pérhershme dinamike e rrénjés se dhémbit :

N

Or1imz = 480 ——per ¢.5421
Oriima = 430 ——per G.4320

Faktori i afatit té pérdorimit:

Yyr = 1.15 per N = 107 cikle té punés

Faktori i pérgendrimit té sforcimit pér dhémbeézorin eprovet:
Yor = 2.0

Faktori relativ i ndjeshmeérisé sé materialit né plasaritje:

Ysreirs = 0.98  per ysa3 = 1.64
Ysreira = 0.98 per ygqq = 1.95

Faktori i pérqgendrimit té sforcimit:

Yea3 = 1.64 per z,; = 24.768 dhe x; =0
Yeaa = 1.64 per z,, = 24.768 dhex, =0
Faktori i vrazhdésisé:

Ysrreira = 1.0 per R,; = 2.75um
Ysrreita = 1.0 per R,, = 2.75um

Faktori i madhésisé:
Yy = 0.95 per  my,3, = 8 mm dhe qelik per gimentim

Sforcimet punuese te rrénjés sé dhémbit:

Fis
UF3=YFa3'YSa3'Ys'YB'—b m Ky Ky - Kpo " Kpp
34 " Mp34
or3 = 490.493 —
_ Fey
0F4_YFa4'Y5‘a4'Ys'Yﬁ'b m 'KA'Kv'KFa'KFB
34 " Mp34
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Op3 = 465.702 mmz

Faktori i formés sé dhémbit:
Yeaz = 2.7 per z,3 = 24.768 dhe x3 =0 m,3, = 8 mm
Yeaa = 2.2 per z,, = 111.458 dhe x4, = 0 m;3, = 8 mm

Faktori i shkallés sé ingranimit:

€a34
Eppy = ————— =1.731
M= 0s(Bza)?

5
Y, = 0.25 + Y, = 0.683
Ean
Faktori i ndikimit té pjerrtésise:

ﬁ34
YB =1- 8,834- EYB = (0.998

Lartésia e dhémbit :

h - 2.25 : mn34 h == 18
()
Np = h = Np = 0.901

)

Faktori i shpérndarjes né qiftet e dhémbéve:
KFCZ = KH(ZKFCZ = 107
Faktori i shpérndarjés pérgjaté vijés anésore:

Kep = (Kup)" Kep = 1438
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4.2. KALKULIMI PERFUNDIMTAR | BOSHTEVE

4.2.1. Shkalla e sigurisé pér boshtin | né pikén 1.
Faktori i pérmasave:

& =0.2 perd, =52mm

Faktori i gjendjes sé sipérfageve:

&, = 0.89 pér ratifikim mesatar

Faktori i formésimit té shtresés sipérfagésore

&3 = 1.55 Pér bosht té ¢cimentuar

Faktori efektiv i pérgendrimit t& sforcimit pér rrekje né pérkulje.
Brs = 2.25 pér p/d=0.02 dhe Rm=1200 N/mm"2

Momenti maksimal pér piken 1

Mjmax = 1293815.644 Nmm

Momenti rezultues aksial

- d3

W, = ——
* 32

W, = 13804.158 mm?3
Sforcimi normal né pérkulje

M
o = | Jl;lr/r;ax|

= 108.215
Of mm2

Shkalla e siguris€ kundér thyerjes sé boshtit né pérkulje:

:Udaf'fffz'fs

S S, =2.04
F ﬁkf - af f
Momenti rezultues polar:
- d3 s
w, = 16 w, = 27608.316 mm

Sforcimi tangjenciale né pérdredhje:

T
7, = —1, = 110.683

2
Wy mm

Shkalla e siguris€ kundér thyerjes sé boshtit né pérdredhje:

=TDnjt'€1'€2'€3

S
‘ Bt Tt

S, = 2.741
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Shkalla e pérgjithshme e sigurisé se boshtit:

S-S
S = f ot S =1.636

\/ (59)° + (502

S =1.63>1.5..2.5e plotéson kushtin.

4.2.2.Shkalla e sigurisé pér boshtin Il né pikén 2

Faktori i pérmasave:

&, =0.7 perd, = 95 mm

Faktori i gjendjes sé sipérfageve:

&, = 0.88 pér retifikim mesatar

Faktori i formésimit té shtresés sipérfagésore

&3 = 1.6 Pér bosht té cimentuar

Faktori efektiv i pérgendrimit t& sforcimit pér rrekje né pérkulje.
Brs = 2.45 per p/d=0.03 dhe Rm=1200 N/mm"2 (Pérkulje)
Faktori efektiv i pérgendrimit t& sforcimit pér rrekje né pérdredhje.
Br: = 1.5 per p/d=0.03 dhe Rm=1200 N/mm"2 (Pérdredhje )
Pérmasat e kalalit pér pykeé:

b =28mm t =9.9mm

Momenti maksimal per piken 2:

Mfmaxz = 8614248.06 Nmm

Momenti rezultues aksial pér piken 2:

m-d3\ b-t-(d,—t)? 5
Wee=|—55) - 74 Wy, = 75646.94 mm

Sforcimi normal ne pérkulje

M
Ofp = —| az;ﬂl

= 113.874
e mm?

Shkalla e siguris€ kundér thyerjes sé boshtit né pérkulje:
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Odafr * $1:82&3
Bxr * 0f2

sz S sz = 2.1

Momenti rezultues polar:

m-d3\ b-t-(d,—t)?
Wpp = e ) 24, Wp, = 159819.54 mm

Sforcimi tangjenciale né pérdredhje:

T3
th = W_pz‘[tz = 65626mm2
Shkalla e sigurisé kundér thyerjes sé boshtit né pérdredhje:

S :TDnjt'S;l'fZ'S%S — 2741
r Bt " Ttz r .

Shkalla e pérgjithshme e sigurisé s€ boshtit:

S-S
S, = f2 72 5, =1871

J6r) + G5w2?

§$=1.871 > 1.5..2.5 e plotéson kushtin.

Pér pikén 3
Faktori i pérmasave:
&, =073 perd; =110 mm
Faktori i gjendjés sé sipérfageve:
&, = 0.88 pér retifikim mesatar
Faktori i formésimit té shtresés sipérfagésore

3 = 1.6 Pér bosht té ¢cimentuar
Faktori efektiv i pérgendrimit t& sforcimit pér rrekje né pérkulje.
Brs = 2.15 per p/d=0.02 dhe Rm=1200 N/mm*2 (Pérkulje)
Faktori efektiv i pérgendrimit té sforcimit pér rrekje né pérdredhje.
Br: = 1.65 per p/d=0.02 dhe Rm=1200 N/mm"2 (Pérdredhje )
Pérmasat e kalalit pér pyké:

b =28mm t=99mm
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Momenti maksimal pér piken 3:

Mfmaxs = 14468741.12 Nmm

Momenti rezultues aksial per piken 3:

m-d3\ b-t-(d;—t)? s
Wes =55~ g W, = 118045.40 mm
3

Sforcimi normal né pérkulje

_ |Mfmax3|

O-f3 = Wx3 O-fg S 122.569

mm?
Shkalla e siguris€ kundér thyerjes sé boshtit né pérkulje:

Odaf * $1°62°¢3
Sf3 =

Seqa = 2.122
,ka * 0f3 13

Momenti rezultues polar:

m-d3\ b-t-(d;—1t)? 5
wps = (g | =g g Wes = 24871602 mm

Sforcimi tangjenciale né pérdredhje:

Tt3 = W_BTt3 S 42.17

3 mm?

Shkalla e siguris€ kundér thyerjes sé boshtit né pérdredhje:

Tpnjt * $1°627 &3

Stz =
Brt " Tt3

S, = 6.883

Shkalla e pérgjithshme e sigurisé sé boshtit:
st " St3
2
\/(st) + (S¢3)?

§=2.02>=1.5..2.5e plotéson kushtin.

S = S, = 2.028
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4.2.3 Shkalla e sigurisé per boshtin Il

Faktori i pérmasave:

& =0.72 perd, = 165mm

Faktori i gjendjes se sipérfageve:

&, = 0.92 pér retifikim té imét

Faktori i formésimit té shtresés sipérfagésore

&3 = 1.6 Pér bosht té cimentuar

Faktori efektiv i pérgendrimit té sforcimit pér rrekje né pérkulje.
Brs = 2.55 per p/d=0.02 dhe Rm=1100 N/mm"2 (Pérkulje)
Faktori efektiv i pérgendrimit t& sforcimit pér rrekje né pérdredhje.
Bre = 2.30 per p/d=0.02 dhe Rm=1100 N/mm"2 (Pérdredhje )
Momenti maksimal pér piken 3:

Mjmaxa = 27788491 Nmm

Diametri i brendshém i boshtit:

d; =120 mm

Diametri i jashtém i boshtit:

d = 165 mm

Raporti i diametrave:

d;
p=—  p=0727

Momenti rezultues aksial pér boshtin unazor:

_medy - (1—-9Y)
B 32

W, W, = 317634.429 mm?3
Sforcimi normal né pérkulje

M
Gf3 = | j;/l‘r/r;axl

of = 87.846

mm?
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Shkalla e siguris€ kundér thyerjes sé boshtit né pérkulje :

=O-daf'€1'€2'§3
Bur - of

Momenti rezultues polar:

_medy - (1=-9Y)
P 16

W, = 317634.429 mm3

Sforcimi tangjenciale né pérdredhje:

_ T, _
T, =—71, = 72.81
Wy mm?2

Shkalla e siguris€ kundér thyerjes sé boshtit né pérdredhje:

S :TDnjt'§1'€2'§3
‘ Brt " Tt

S, = 2.468

Shkalla e pérgjithshme e sigurisé s€ boshtit:

S-S
S = f ot S =1552

\/ (59)° + (502

S;; = 155> 1.5..2.5 e plotéson kushtin.
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5.KALKULIMI | SASISE SE VAJIT DHE LYERJA

Shtypja sipérfagésore né anét e dhémbéve varet nga trashésia e shtresés se
lyerésit, e kjo varet nga vetité e lyerésit. Njéherit nga vetité e lyerésit varet rezistenca
e rréshqitjes e cila éshté mjafte intensive gjate ingranimit te majés dhe rrénjés se
dhémbit. E gjitha kjo tregon rendésin e zgjedhjes se lyerésit dhe ményrés se lyerjes.
Per lyerjen e dhémbézoreve pérdoren yndyrat dhe vajrat. Zgjedhja behet ne varési
te shpejtésisé periferike dhe madhésia e transmetuesit.

T dy ny, 1073 m
V]_: ml 60h V1:6.8?

Ku pér lyerje t&€ dhémbézoréve dhe kushinetave zgjedhet vaji pér lyerje i cili éshté
me zhytje me “Yndyré e rrjedhshme”

Te lyerja me zhytje, thellésia varet nga moduli i dhémbézove dhe shpejtésia
periferike dhe merret:

Thellesia e zhytjes

3 ..... 6)- m, pershpejtesiperiferike v = 6.8%
5-m,=5-10=50mm

Sasia e pérgjithshme e vajit Q:
Q=Q.,-T,=72-8=576()

l
Q. (0.08.....0.1) = Q. =80-0.09 = 7.2—
b : min
t. = (4....10)min
Viskoziteti i vajit caktohet ne varési nga ngarkesa dhe shpejtésia periferike:

Gjaté késaj merret ngarkesa parasysh pérmes shtypjes sipérfagésore te reduktorit
k. né qé caktohet me shprehjen:

2

mm
U50=150

K =3 F; u+1k_12N
ST p-dl S T mm?

Ndérsa shpejtésia periferike v né (m/s)
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Né varési nga raporti ks/v viskoziteti i vajit v,, né mm2 /s pér dhémbézoré cilindrik dhe
konik caktohet:

Raporti :
k
—=1.78
v

Temperature punuese e vajit duhet té jeté né kufijté te lyerja me zhytje.

Transmetuesit industrial e t€ médhenj v, = 60...80[°C].

Sasia e pérgjithshme e vajit Q caktohet né bazé té dimensioneve té reduktorit

B =0,45x1.54m'= 0.693m>
H =0,10m

V =B-H =0,06237m"

V =63.0

Gjithsej sasia e vajit ne reduktor éshté 63.0 litra.
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6. LIDHJA E REDUKTORIT ME MAKINEN PUNUESE

Te reduktorét me réndési té vecant éshté realizimi i lidhjés sé boshtit dalés té
reduktorit me makinén punuese, sepse lidhja e miré eliminon problemet té cilét
lajmérohen gjaté punés sé téré sistemit té fugisé nga makina ngasése deri te makina
punuese.

Njéherit ngarkesat e papritura gé rrjedhin nga makina punuese zvoglohen né masé
té madhe me realizimin e miré té lidhjés ne mes té boshtit dalés té reduktorit dhe
makinés punuese.

Né kété punim boshti dalés i reduktorit €shté né form unazore, ndérsa boshti i
makinés punuese futet né brendin e reduktorit pérmes boshtit unazor té tij.

Lidhja e boshtit unazor té reduktorit me boshtin e makinés punuese realizohet
pérmes lidhésés me unaza konike né skaj té reduktorit. Né fig.6.1.éshté paraqitur
skica e lidhjés sé boshtit unazor té reduktorit me boshtin e makinés punuese.

R ] elehic | |

#1273

- ;{JJS:. .
a1
N
5
.~

Fig.6.1.
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7. MODELIMI | REDUKTORIT
7.1 MODELIMI | REDUKTORIT PERMES PROGRAMIT AUTODESK INVENTOR.

Pér fillimin e modelimit te boshtit ishte me réndési edhe caktimi i dimensioneve te
diametrave dhe gjatésive. Sé pari duhet béré njé vizatim né 2D i gjysme-diametrave
dhe gjatésive te plota.

@ SKEICH HALETIE ——
1 e - =
e | B0 = W@ b W = bl 8B = S5 @
SKETCH » CREATE » WODFY~ = ASSEMBLEY | CONSTRUCT~  INSPECT™  NSERT~  BOMMERY | WAKEY ADD-NS~  SELECT~  STOP SKETCH™
<4 BROWSER o
4 |9 LTI © )
D £ Document Setlings TOP
D F] MamedView S
B @ B ongn
D @ B3 Al
4 @ B Sketches
@ [B sketent
8200 R250
RA4.00 — R200
o7
Al L
=i g 2 3
wm b
=] 2 o 2
5]
L 90 00 L‘ 100.00 L" ZO%D‘ 180.00 (85.00) L
T T t T
(475.00)
Fig.7.1.

Permes komandés “Revolve” behet rrotullimi rreth aksit X dhe pér 360 shkalle dhe
fitohet boshti sikur ne fig. 7.2.

4. o= @& bia W = ul 8E =4
MODEL ™ Q J / = = o @1. s ) :
SKETCH * CREATE~ WODIFY~  ASSEMBLE~ = CONSTRUCT™  INSPECT™  INSERT*  BOMMER™ MAKE™  ADDINS~™ | SELECT~ e 5 )v'
(¥R | e
+ BROWSER e 74 iT‘ ! b

4 |9 [EEETINE ©

ﬁl‘ Document Settings

L

Sketches.

@ [ sketent

Fig.7.2.
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Pastaj krijohet nje hapésire punuese “Scetch” pér pjesén ballore té boshtit,
pérkatésisht né diametrin @100, ku pastaj vizatohen edhe dy vrima né thellési prej

20 mm.
MODEL -—:’Q T@ @ %ﬁ@{ﬁ g@ = EE‘ @ .l?lv\.{'
SKETCH ~ CREATE™ MODIFY » ASSEMBLE ™ CONSTRUCT™ INSPECT » INSERT ¥ BOMMER * MAKE™ ADD-NS ~ SELECT~™ [ W 4 .
44 BROWSER el z
4|0 (EETINE B
[ £F Document Settings
P B1 NamedViews
b @ B3 orgn
D @ E1 Anaysie
P @ B Bodes
A 7 B Sketches
& [ sketem
@ [ Sketchz
Fig.7.3.
Pastaj me komandén “Thread” béhet filetimin e vrimave M20.
we- Bo=2 0@ @ B = TBBE B
SKETCH ™ CREATE™ MODIFY ~ ASSEMBLE ™ CONSTRUCT » INSPECT * INSERT ™ BOMMER ~ MAKE~™  ADD-INS~ SELECT~ | LEFT ‘”
<« BROWSER e ‘ ‘

419 CEEZITEG

Origin

Bodies

h OO w

0
@
@
@
@

EAE AR

@

@

Sketch2

£ Document Settings

Named Views
Analysis

Sketches
Sketchl

Fig.7.4.

Né kété boshté duhet té behet hapja e kanaleve per pykén ge mundéson lidhjen e
dhémbézoreve me boshtin. Sé pari krijohet nje plan punues tangjenciale ne bosht
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pastaj béhen vizatimet pérkatése ne 2D te kanaleve te pykés, duke pérdorur

komandat “Line” dhe “Fillet” . Pastaj me ndihmén e komandés “Extrude” béhet heqgja
e materialit ne hapésirén e pykeés.

- BOS IR P Ba W = & O2a n B

SKETEH ™ CREATE™

W ASSEMBLEY CONSTRUCT=  WSPECT™  MSERT™ BOMMER ~

COMpENTS o drm g Q- @28
Haerrr BoB S sEmE

ssssss

Fig.7.5.

E njéjta procedure pérdoret pér dy kanalet e pykave né diametra té€ ndryshém dhe

dimensione té pykave té ndryshme. Pas aplikimit te kétyre komandave fitohet boshti
si né fig.7.6.

GREATE® COMETRUCT NSFECT®  KSIRTT BOWNER®

w BoO@@& @PHA W = W0 = W

. -85 O Q@ X- B E-8

Fig.7.6.

Ne figurén ne vijim shihen edhe disa karakteristika te boshtit. Boshti &shté punuar
nga materiali 4320 dhe peshon rreth 31 Kg. Gjithashtu ne fig.5.7. mund té shihen

edhe karakteristikat tjera sikur dendésiteti, véllimi dhe momenti i inercisé se boshtit
etj.
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Fig.7.7.

Pas pérfundimit te té gjithave operacioneve te nevojshme, né fig.5.8. éshté dhéné
boshti pas pérfundimit te prodhimit te tij.

S

Fig.7.8.

Gjithashtu ky program na jep mundésin gé té béhet gati edhe G-codi nése
déshirohet gé té punohet né makinat CNC. Me poshté jané 5 tabela te paragitura té
cilat duhet te plotésohen sipas karakteristikave te boshtit pérkatés apo pjesés té
cilén duhet prodhuar.

Ne tabelat ne vazhdim behet zgjedhja e llojit te burgisé, shpejtésisé sé rrotullimit,
hapit té heqjés sé materialit té tepért, shpejtésia e kontaktimit t&€ burgisé me
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materialin ne ményre qge te evitohet démtimet e burgisé, shpejtésisé sé largimit té

burgisé nga materiali dhe kthimi né pozitén pér hapin e dyté té hegjes sé materialit.

Gjithashtu né tabelat tjera pércaktohet kufiri i materialit g€ duhet té€ mbetet dhe

materialit i panevojshém qé duhet té largohet. Gjithashtu pércaktohet edhe pozita e

materialit né CNC né pajtueshméri me akset e Iévizjes se CNC. Pastaj na u jepet

edhe mundésia qgé té pércaktohen tolerancat, kufijté e hegjes se materialit.

Tabela 7.1.

@ ADAPFTIVE | ADAFTIVET

¥ Jd O HE s

¥ Tool

Tool

Coolant

¥ Feed & Speed
Spindle Speed
Surface Speed
Ramp Spindle Speed
Cutting Feedrate
Feed per Tooth
Lead-In Feedrate
Lead-Out Feedrate
Ramp Feedrate
Plunge Feedrate

Feed per Revolution

(L) shaft & Holder

Select...

#3 - @1/47 flat (1747,

Flood .

10000 rpm
199.451 m/min
10000 rpm
3175 mm/min
0105833 mm
3175 mm/min
3175 mm/min
3175 mm/min
782 mm/min

0.0752 mm

OK Cancel

@ ADAPTIVE | ADAPTIVE1

¥ 7D e
¥ Geometry

Wachining Boundary MNone hd

v [/ stock Contours

& Nothing

v [/) Rest Machining

Stock Selections

Source From setup stock =
Adjustment Ignore cusps ¥
Adjustment Offzet 0.5 mm

D Tool Orientation

() model

(i ] oK Cancel

@ ADAPTIVE : ADAPTIVEY
¥ 5 =
¥ Clearance Height

From Retract height

Offset 10 mm

¥ Retract Height

From Stock top
Offset 5 mm

¥ Top Height

From Stock top
Dffset 0 mm

w Bottom Height

From WMadel bottom
Offset 0 mm
(i ] OK

Cancel
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Tabela 7.2.

& ADAPTIVE : ADAFTIVET
¥ooHEs
¥ Passes
Tolerance

Machine Shallow Areas

Optimal Load

Both Ways

Winimum Cutting Radius

Machine Cavities

Uze Siot Clearing

Oirection

Maximum Roughing Stepdov...

Fine Stepdown

Flat Area Detection

Winimum Axial Engagement

Order by Cepth

Order By Area

v Stock to Leave
Radial Stock to Leave

Axial Stock to Leave
L] Fillets
(L) smoothing

(L) Feed Optimization

e 0K

0.1 mm

@

254 mm :

W

0.635 mm S

&
W

Clirmty b

10 mm
1 mm
()
{1 mm
w
W

0.5 mm

0.5 mm

| Cancel

& ADAPTIVE (ADAPTIVET

¥ J 0 H =

¥ Linking

Retraction Policy

High Feedrate Mode
Allow Rapid Retract
Maximum Stay-Dowr...
Minimum Stay-Down ...
Stay-Down Level

Lift Height

No-Engagement Fees...

Full retraction

Preserve rapid r...

W
31.75 mm
2 mm
Least

0 mm

3175 mmimin

¥ Leads & Transitions

Horizontal Lead InfOu....

“ertical Lead InfCut 1...

¥ Ramp

Ramp Type

Ramping Angle (deg)
Ramp Taper Angle (d...
Ramp Clearance Hei...
Helical Ramp Diameter

Minimum Ramp Diame...

¥ Positions
Predrill Positions

Entry Positions

0.635 mm

0.5635 mm

Helix
2 deg
0 deg

2.5 mm

50325 mm

6.0325 mm

k- Nothing

[ niothing

Ll

Cancel
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Pér boshtin e dytééshté procedure e ngjajshme sikurse tek boshti i méparshém.
Dallimi né mes boshtit t&¢ meparshem dhe ketij éshté se ky bosht éshté né formé
téunazore. Vetem se tek ky bosht é€shté edhe vrima qé deperton népér bosht,vrima
ka dimensione te ndryshme, dhe keto jané béré duke krijuar plane pune népér
gjatési té ndryshme té boshtit, dhe pastaj me komanden “Extrude” éshté larguar
materiali i panevojshem.

- B o2 0@ B B 0 = o T8O R @

SKETCH ™ CREATE™ MODIFY = ASSEMBLE™ CONSTRUCT™ INSPECT ™ INSERT ™ BOMMER ™ MAKE ~ ADD-INS ~ SELECT™ STOP SKETCH ¥
«4 BROWSER e |
PRICR@ Eosntiivz [O]
D £ Document Settings

D EJ nNamedViews © SKETCH PALETTE
D % B3 orgn
A Q@ 7 sSketches
2 [ sketemt
R1.00
R2.00
—\‘ R2.00
= 3 & 3
=] = : o =
=] [=] o Qo
© =
o
115.00 150.00 337.00 118.00 40.00
760.00
Fig.7.9.
| - it ] =
SKETCH ™ CREATE ™ MODIFY > | ASSEMBLE™  CONSTRUCT® = INSPECT® = INSERT™  BOMMER™ MAKE= | ADD-NS~  SELECT™
« BROWSER e

RS @ Boshtiilivz [O]
[ ﬂ- Document Settings
P E1 named Views
b @ B orgn
P @ B Bodies
A l; £  Sketches

@ [ sketem

COMMENTS e | 73, - r’Eﬁ q_’y g Q - @v @v B~

Fig.7.10.

Ne fig.7.11. mund te shihet edhe boshti pas pérfundimit te procedurave vizatimore té
nevojshme pér formimin e boshtit.
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- Boofa @Bh ¥ = WO s B

SKETCH ™ CREATE™ MODIFY ~ ASSEMBLE CONSTRUCT INSPECT ™ INSERT ~ BOMMER ~ MAKE~  ADD-MNS~ SELECT | 1HOM
|

+4 BROWSER e ===

FRECH @ _soshiinivz_[O]
D 4 Document Settings
P B3] NamedViews
P @ EJ orgn
D @ EJ Bodes
A § B Ssketches

Q@ [B skt
Q@ B sketchz
G [& sketchz
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Fig.7.11.

|

e
fIfie

COMMENTS o draftq O B-E-a
MersH BERIBONESWREREI S 4]

Fig.7.12.

Edhe boshti né vijim éshté vizatuar né ményre té ngjajshme sikur boshtet e
méparshme, por dallimi i vetém éshté se tek ky bosht éshté edhe dhémbézorin
konik.
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wae- GO W@ @ B 0 bl G B W <
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Pér fillimin e modelimit te dhembezorit €éshté me réndési caktimi i dimensioneve té

diametrave dhe gjatésive. Sé pari duhet béré njé vizatim né 2D i gjysme-diametrave
dhe gjatésive té plota.

«« BROWSER @

Origin

00001

00w
S

232516

Fig.7.17

Pérmes komandés “Revolve” behet rrotullimi rreth aksit X dhe pér 360 shkalle dhe
fitohet dhémbézori si né fig.7.18.
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Fig.7.18

Permes komandave “Line” dhe “Extrude” béhet njé dhémbé dhe pastaj duke
pérdorur “Circular Pattern” éshté shumézuar né numér pérkatés té€ dhémbéve.
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Fig.7.23.Fig.7.24.
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Né fig.7.30. shifet edhe bashkimi i té gjitha pjeséve, Ndérsa néfig.7.31. shifet edhe
shtépiza me pjesét pércjése si rezultat pérfundimtar.

Fig.7.31
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7.2. MODELIMI | REDUKTORIT PERMES PROGRAMIT KISSSOFT

Népunim éshté pérdor edhe njé program tjeter per ti bere disa analiza. Ky program
eshte KISSsoft. Né fig .7.32 shndosim té dhénat.

Basic dats Reference profile Tolerances Rating Factors

Geometry

Mormal module m, | 1.0000 | mm " Gear 1 Gear 2 Details...

Pressure angle at normal section a. | 20,0000 | i i Mumber of teeth z l:l l:l
Gear 1 |spur gesr | Facewidth b 0.0000 0.0000 | mm LB
Helix angle atreference cirde B | U-UUUD| 2 Profle shift coeffident % 0.0000 0.000 d =

Center distance a 0.0000 | mm 1+ Quality (IS0 1328:1995) Q l:l [

Material and lubrication

Gear 1 18CrNiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQ), Core hardness >=25HRC Jominy J=12mm<HRC28 x| [
Gear 2 | 18CrNiMo7-6, Case-carburized steel, case-hardened, IS0 £336-5 Figure 9/10 (MQ), Core hardness >=25HRC Jominy 1=12mm<HRC28 = |4
Lubrication | Dil: ISO-VE 220 | [ [ |Gl bath lubrication v [

Fig.7.32

Se pari caktohet moduli, pastaj kéndi, distanca boshtore, numri i dhémbéve dhe
parametrat tjeré.

¥ Basicdata Reference profle  Tolerances Rating Factors
» Geometry

Normal module m, 8.3220 | mm * Gear 1 Gear 2 Details...

Gear 1 Double helical gearing, rightleft .'p Facewidth b 130 mm L
»
7]

Pressure angle at normal section a. 20,0000 | ®

Helix angle at reference cirde B = Profile shift coeffident " 0.0000 ] [+
Center distance a 434.0000 [ mm [ Quality (ISO 1328:1995) Q ljl I:I

Material and lubrication

4

Gear 1 18CrNiMo7-8, Case-carburized steel, case-hardened, ISO 65336-5 Figure 9/10 (MQ), Core hardness »>=25HRC Jominy J=12mm=HRC28

Gear 2 13CrNiMo7-8, Case-carburized steel, case-hardened, ISO 6338-5 Figure 9/10 (MQ), Core hardness >=25HRC Jominy J=12mm<HRC28

]
- T .

Lubrication | Gil: ISO-VG 220 > | [ 4 0Oil bath lubrication

4

Fig.7.33.

Né fig.7.34. shihen vlerat e plotesuara te té dhénave bazé t& dhembézorit cilindrik.
Pastaj edhe vlerat tjera.
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Basic data Reference profile  Tolerances Rating Factors

Gear selection |Gear 1 v
Machining |Final machining {without pre-machining) | [ ﬁ

Final treatment tool

Toplciechn R reiseca = il
Input Lengms =
Select reference profile | 125_._,;’0.38__,;"1.0 150 53:1998 Prnﬁl A x| a-
Dedendum he ‘ 10,4025 | mm
Root radius p= ‘ 3.1624| mm
Addendum hae ‘ 8.3220 | mm
Protuberance height  hee ‘ 0.0000 | mm
Protuberance angle Oger ‘ 0.0000 | =
Tip form height hese | 0.0000 | mm
Ramp angle [ ‘ 0.0000 | =
topping tool
Tip alteration of gear  k'm- ‘ 0.0000| o [ ’f" r?:

Fig.7.34.

Né fig.7.35 jané paraqitur edhe te dhenat tjera te nevojshme. Gjithashtu caktohet
edhe metoda e prodhimit t& dhémbézorit.

Basic data Reference profile Tolerances Rating Factors

Allowances

Gear 1 Gear 2
Tooth thickness tolerance o 3967 ca2s =] &l o 3967 cd2s - &
Tooth thickness allowance {upper lower) As | -0,1300 | | -0.1900 | mm o Ax | -0,2400 | | -0.3400 | mm e
Base tangent length allowance {upperflower) Au | {]‘1222| | {1.1785| mm Ann | 0.2255| | {]‘3195| mm
Mormal backlash {upper flower) in 0.1222 | | 0.1785 | mm in 0.2255 | | 0.3195 | mm
Circumferential backlash (upper flower) i | 0‘]346| | 0.1967| mm je | 0.2485| | 0‘3510| mm
Tip diameter allowance (upper flower) A [ 0.0000 [ 00100 mm & [= [ A [ 0.0000 | [ 0.0100| mm B4 [ ]
Root diameter allowance (upperlower) Ao | U‘UUUU| | {J.UlUU| mm (] A | 0,0000 | | 0.0 LUU| mm []
Mumber of teeth spanned ks | 1] | ] ke | 1] | O
Diameter of ballfpin D | U.UUUU| mm (] Dz | U‘UUUU| mm []
Center distance
Centre distance tolerance 150 286:2010 Ni‘eas.lra_jt_s‘?‘ ‘
Center distance allowance (upper flower) A | 0.0000 | | 0.0000 | mm
Tolerance field for tooth form calculation
Diameter iMean value bt
Tooth thickness Mean value S

Fig.7.35.
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Né fig.7.36. jané fugia né hyrje, momenti | rrotullimit, afati i pérdorimit té

dhémbeézorit, cilésia e shumé té tjera.

Basic data Reference profile Tolerances Rating Factors

Strength
Caleulation method 150 6336: 2006 Method B e Reference gear Gear 1 > Details...
Calculation methed scuffing according to caleulation method - Poner B W O -
Calculation method for micropitting ‘.ISUTR 15144 * Torque Ty Nm @
Calaiation method tooth flank fracture |No calculation - Speed s imin O
Driving gear Gear 1 - Requredserviceife  H h -
Working fiank gear 1 Ircht fiznk - Application factor K [F
Sense of rotation gear 1 I dockwise
Load spectrum

Single stage load (o load spectrum) - |considr load spectra -

Frequency [%]  Power factor Speed factor

100. 00000 1.0000 1.0000

Input |Power ¥ | Factor ¥

Fig.7.36.

Né fig.7.37. jané shenuar koeficientét té cilét jané llogaritur.

Basicdata  Referenceprofle  Tolrances  Rating  Factors

+ General factors

T Dynamic factor Ky O Transverse load factor Kus O
2 factors...
Gear 1 Gear 2
Alternating bending factor (mean stress influence coefficient) et e 7 \E 0
Predefined | Speed factor %5 1.0000 [ L i
Face load factor Roughness factor Za 10000 [
_ | Calalation according calculation method | Material hardening factor Z, ] Kes -
Tooth trace modification  |Nane =1 | 1 || size factor (tooth flank)  Z« O Type of pinion shaft 150 6336 Picture 132 = |
. Position of Contact pattern |faverable | Technology factor ¥ i Factor K with support effect ne |
Notch sensitivity factor  Yawr [
Surface-Factor Viearr 1,0000 O
- Size factor (toothroot) Y 1.0000 ]
Gear rim factor Ya 1.0000 [
o ]| cone
Tnformation g
Tip for the input fields |
|
LI _the value or if it should be calculated

Fig.7.37.
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Pasi té béhet kalkulimi, paraqgiten vizatimet.

Fig.7.38.

Fig.7.39.

Fig.
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Fig.7.40.
Né fig.7.41. dhe Fig.7.42. jané paraqitur pamjet 3D té& dhémbézoréve.

Ndersa ne fund kemi marre edhe disa pamje 3D te dhembezoreve tone.

Fig.7.41.Fig.7.42.

Né fig.7.43. jané paraqitur dhé paragitur dhémbézorét té ingranuar né mes vete.
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Fig.7.43.

Né fig.7.44. éshté paraqitur kalkulimi pér ¢iftin e dhémbézoréve konik.

Configuration

Type  [Standard, fig 1 (Tp, Pitch and Root apexin one point) -
Geometry

Mean normal module e | 73133 mm O [4] Gear 1 Gear 2

Outer pitch diameter gear 2 des | 465,439 | mm @ [ | Number of testh 2
Pressure angle at normal section a. 20.0000 ‘ = ) Facewidth b mm
Gear 1 e right hand (helical v Profile shift cosfficient -
Mean spiral angle gear 2 B ‘ 30-0000‘ 4 Tooth thickness medification factor X'a
Addendum angle gear 2 B | 2.0752| © Quality (150 17485) a E l:l
Dedendum angle gear 2 8. | 25033 ® Shaft angle z o

Material and lubrication

Gear 1 TVISCrNiMc?-G, Case-carburized steel, case-hardened, IS0 6336-5 Figure 9/10 (MQ), Core hardness >=25HRC Jominy J=12mm <HRC28
Gearz | 18CrMNiMo7-6, Case-carburized steel, case-hardened, 150 6336-5 Figure 9/10 (MQJ, Core hardness >=25HRC Jominy J=12mm <HRC28

Lubrication | Oil: IS0-VG 220

|0il bath lubrication

Fig.7.44..

Né fig.7.45. shihet ingranimi né mes té€ dhémbéve.

&l

| Detais... |
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Geometry 2D

Meshing ? REE FRE
- \ _.-"Jl P! \: \ _

W)
<

,,- >0
i

T| l‘l_"] F‘ !Edl bath lubrication

Fig. 7.45.

Né fig.7.46.shihen format e dy dhémbéve t& dhémbézoréve.

e ar

ifTooth form Gear 1

=g

BT re— ) Y

5 = = ™ D

Fig.7.46.

Né fig.7.47.vizatimet pér te dy dhémbézoret.
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El-urmc-n_rz >l = L - ¥ )
/
5
Y
| !
|
|
Cramng Sysim 'IE'__EL&'L L I

Fig.7.47.

Né fig.7.48., fig 7.49. dhe fig.7.50.shihen disa pamje 3D té dhémbézoréve konik.
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Tooth geometry Gear 1 HE - Y

Tl TR TVl

T

daml = 128.7069 mm, dfml = 95,7971 mm, As1 = 0.0000 mm ~

The contact can be controlled with the contact lines.
Pinion and gear are to be meshing well, both should be produced based on the 30-model,

Mounting distance (Gear 1); 238.3793 mm il

Fig.7.48.

Geometry 3D

Tooth geometry Gear 2

Fig.7.49.
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Geometry 30

Tooth geometry System '|l£| ‘i’ LI% *j 'aE.H |£| 1% gﬁ‘ ‘!g gt

Fig.7.50.

Né kété program mund té€ béhen edhe shumé analiza tjera. Mund té béhen edhe
raporte té€ nevojshme pér punim té€ dhémbézorit. Testimet e temperaturés, afatit té
pérdorimit, fortésis sé materialeve t& ndryshme dhe shume analiza tjera.
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8. PERFUNDIMI

Gjaté kétij punimi éshté shqyrtuar reduktori dyshkallésh konik - cilindrik me boshte
té krygézuar dhe paralele.

Né bazé té definimit t& pérmasave gjeometrike té dhémbézoréve dhe boshteve,
vértetimit té géndrueshmérisé mund té konstatohet se:

- pérmasat gjeometrike t& dhémbézoreve jané llogaritur né baze té
pércaktimit t&¢ moduleve standarde pér dy ciftet e dhémbézoréve;

- Vértetimi i shkallés sé sigurisé té anéve edhe té rrénjés sé dhémbéve
éshté béré me metodén e sakté né bazé té té dhénave nga pérmasat
gjeometrike dhe vizatimi i reduktorit;

- pér materialin e zgjedhur dhe dimensionet e dhémbézoréve éshté
vértetuar se jané plotésuar kushtet pér dy giftet e dhémbézoréve ashtu gé
mund té konstatohet se dhémbézorét jané dimensionuar miré;

- né bazé té kalkulimit paraprak té boshtéve éshté béré dimensionimi i té
gjitha boshteve té reduktorit, mirépo tek boshti | dhe Ill jané marré
dimensionet pak mé té té€ médha pér shkage konstruktive, ndérsa me
kalkulim pérfundimtar éshté konstatuar se shkalla e sigurisé pér pikat
karakteristike t&€ boshtéve e plotéson kushtin;

- kushinetat pér mbéshtetésit e boshtéve té reduktorit jané verifikuar né
bazé té ngarkesave ekuivalente dhe llojit té kushinetave, dhe né bazé té
vlerave pér afatin e pérdorimit éshté verifikuar gendrushméria e tyre;

- pér lyerjen e dhémbézoréve dhe kushinetave té reduktorit éshté caktuar
sasia e vajit, lloji i vajit dhe menyra e lyerjés;

né bazé té dimensioneve gabarite té reduktorit, dhémbézoréve dhe
boshteve, jané hartuar vizatimet e reduktorit, dhémbézoréve dhe
boshteve;

- modelimi i reduktorit (dhémbézoréve, kushinetave, boshteve dhe
shtépizés) éshté béré me ané té dy programeve Autodesk Inventor si dhe
KISS Soft03-2003,

Prandaj, né bazé té rezultateve té fituara né kété punim, mund té konstatohet se
punimi Master paraget kontribut profesional nga Iémia e konstruktimit dhe modelimit
té transmetuesve né pérgjithési.
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POZICL |EMRI I PJESES MATERIALI COPA DIMENSIONI
1 SHTEPIZA E REDUKTORIT 1 1525X1062X520
5 KAPAK PER KONTROLLE £.0361 1
3 KAPAK PER KONTROLLE C.0361 1
4 DHEMEZORI UDHEZUES 1 C.4520 1 ®149X560
5 [BOSHTI 1I C.4734 1 ®118X475
6 KAPAKU LABIRINT C.0745 1 3290X30
7 HERMETIZUESI 1
3 UNAZA DISTANCUESE C.0361 i 375%15
9  [BULONI PER SHTRENGIM C0745 1 ?80X10
10 KUSHINETA ME RULA P ?150X51
12 Pyka 1 100X16
13 UNAZA DISTANCUESE 0361 1 BXX
14  |UNAZe DISTANCUESE C0361 1 ?140X15
15  MBYLLES BALLOR (KAPAK)Y | (.0361 2 ®370X45
16  |KAPAK SHTYP&S-LeSHUES C.0745 2 ®480X88
17 [MBYLLES BALLOR (KAPAK> 1 B410X168
18 [BOSHTI I ME DHEMB. 1 C.5421 1 ?149X560
19 LIDHESJA SSV  VARIANTA 25 1 #265X100
20 |[SHKOPI MATES 1
21 UNAZA KONIKE PER SHTRNGIM 1 @P35X87.5
22 [BOSHTI I TAMBURIT 1 B132X642
23 FILTER PASTRUES 1
24 |VRIMA P&R BULON C.4320 18 M25X50
85 BULON PER DERDHJUEN E VAJIT (.0445 1 M30X70
26 |VRIM PER CENTRIM 3 ®20X30
2/ |DHEBEZORI 3 ¢.5421 1 ®192X180
28 |DHEMBEZORI 4 C.4320 1 #808X180
29 |DHEMBEZORI KONIK 2 C.5420 1 ®436X100
30 |BULONI PR SHTReNGIM 2 M15X80
31  PPYKA C.0645 3
32 |PLLAK BALLORE E BOSHTIT (.0745 1 ®108X10
33 [BOSHTI III C.4321 1 B165X760
34 |HERMETIZUESI o
5 |UNAZA PER KAPJE 1
36 MENDI PER MBUSHJE ME VAJE 1
37 |BAZAMENTI I REDUKTORIT 1 1340X80
38 |KUSHINETA ) B216X73
39  |KUSHINET ME RULA 2 B165X46
DATA Emri e mbiemri| Nénshkrimi
VIZATOl | 01.06.2018 Fitim Bajrami UNIVERSITETI | PRISHTINES
Né pajtim FAKULTETI | INXHINIERISE
— — MEKANIKE

Konstruktoi Fitim Bajrami

Vértetoi Nijazi Ibrahimi

PERPJ. Emértimi .
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