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Dis dibi egilmesi =

—

DIN 3990’da disdibindeki
egilme gerilmesi b‘TE

= tl):—rtnYFYSYB :
Burada: St
b: disli genisligi 0
m: modul

DIN-Faktorleri:

Ye: form faktoru

Y. : disdibi ¢centik faktord
Yg : digdibi helis faktord

Ust tekil
kavrama noktasi

Alt tekil
kavrama noktasi



Dis dibi egilmesi

Hesaplama kolayligi icin en kot sartlar gozénltne
alinir. Yukun sadece bir dis cifti tarafindan tasindigi
ve kuvvetin dis basina geldigi disunuldr.

Optik gerilme analiz sonuclari, en yuksek egilme
gerilmelerinin disdibinde ve iyi bir yaklasimla dis

dibindeki 30° 'lik tegetlerin temas noktalarinda, hasil
oldugunu gosterir.




Dis dibi egilmesi

Taksimat dairesi Uzerindeki
tegetsel (cevresel) kuvvet,
F.=M,/r
ve normal kuvvet,
Fy=F,/ cosy
olarak tanimlanirsa,
dis dibindeki egilme
gerilmesi,

M., F,.cosy.h
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FIGURE 7: FINITE ELEMENT ANALYSIS RESULT SHOW-
ING DISTRIBUTION OF MAXIMUM PRINCIPAL TENSILE
STRESSES FOR A UNIT LOAD AT THE HIGHEST POINT OF
SINGLE TOOTH CONTACT. THE COLOR KEY HAS UNITS
OF PSI FOR A UNIT LOAD (1 LBF).

Dis dibinde egi
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Dis dibi egilmesi
Pinyon ve cark dis dibindeki egilme gerilmeleri,

F F
Oes1 = blmqkl = Ogemi  Oes2 = bmqkz S Oggemz:
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Dis sayilari

Modulin mumkin oldugu
kadar ktcuk ve dis sayisi
2,220 olmalidr.

Dlsuk devir ve motor
tahriginde z,=12,

el tahriginde z,=7"ye kadar |
azaltilabilir. '
z,<14 de tashih gereklidir.
z,>14’de x,=0,5 ve x;+x,=1 i—
tavsiye edilir.




Tavsiye edilen b/d, degerler;

b/d, degerleri

Dis yuzeyi sertlestirilmis disli carklar

(0,1...0,3...0,5)+i/20

Islah edilmis, sertlestirilmemis disli carklar

(0,2...0,5...0,8)+i/10

Mil tek tarafh yataklanmis

<0,7

Mil iki taraftan yataklanmis




Tavsiye edilen b/m deger

eri

b/m degerleri

Itinali dokim disler islenmemis

6...10

Disler islenmis, celik konstriksiyonda | 10...15
yataklanmis veya tek tarafli yataklanmis

Disler itinali islenmis, disli kutusu icinde|15...25
yataklanmis

Disler cok hassas islenmis, disli kutusu icinde|25...45
hassas yataklanmis ve yaglanmig, n, <3000 d/d

Ayni sekilde n, 23000 d/d 45...1000
Disler sertlestirilmis ve taslanmis 5...15




Disli cark Uzerindeki moment

Maksimum moment M. —f
dl — 'B
W,
Burada,
P, disliler ile aktarilan glic (anma gucu),
w, , pinyon (dondiren digli) agisal hizi (1/s), w, = 2t n /60
n,, giris (pinyon) deviri (dev/dk)

fg , tahrik eden ve edilen makinalara bagli ortaya ¢ikan
darbeleri ve calisma sikligini karakterize eden bir
faktordur.



fg isletme Katsayis1 icin degerler

Tahrik

Grup Makina Gunluk Elektrik Tirbin, Tek Silindirli,
Calisma Motoru Cok Pistonlu
Siresi Silindirli Motor
. (saat) Motor
I Darbesiz; Jenerator, Kayisli Konveyor, Bandli Konveyor, 0,5 0,5 0,8 1
Vidali Konveydr, Hafif Yiiklii Asansorler,Vingler, Takim 3 0,8 1 1,25
Tezgahlarinin Ilerleme Mekanizmalari, Fanlar, Turbo 8 1 1,25 15
Kompresorler, Homojen Yogunluklar 24 1,25 1,5 1,75
icin Mikserler
I Az Darbeli; Takim Tezgahlarinin Ana Tahrik Mekanizmalari, 0,5 0,5 1 1,25
Agir
Ykl Asansorler, Krenlerin Yirutme 3 0,8 1,25 15
ve Dondiirme Mekanizmalari,
Homojen Olmayan Yogunluklar i¢in 8 1 15 1,75
Mikserler, Cok Silindirli Pompalar
24 1,25 1,75 2
I Cok Darbeli; Dévme ve Kesme 0,5 1,25 1,5 1,75
Makinalari, Plastik Yapistirma
Presleri, 3 15 1,75 2
Haddeleme ve Demir Celik Tesisleri, 8 1,75 2 2,25
Kepceli Yukleyiciler, Yiksek Gugli
Santrifljler ve Tevzi Pompalari,
Sondaj Makinalari, Briket Presleri, 24 2 2,25 2,5

Kiricilar




Malzeme Emniyeti

Yuzey Basinci
DIN 3990’da dis
yluzeyindeki basing
gerilmesi su sekilde
ifade edilmistir.

Malzeme

P

Ft |+ 1
=2y lel Ly |———

Burada:
Z: DIN Faktorleri
I: cevrim orani

dzcigliin/mm2 d?iT\l/mm2
Dodkme Demir GG-20 4,5 22
GG-25 5.5 27
Doékme Celik GS-52 9 31
GS-60 10 39
Yapi Celigi St 50 11 34
St 60 125 38
St70 14 44
Islah Celigi C 45 13.5 45
C60 15 50
34Cr4 18 60
37 MnSi 5 19 55
42 CrMo 4 20 63
35 NiCr 18 20 90
Sementasyonla Sertlestirilmis Celik C15 12 150
16 MnCr 5 20 150
20 MnCr 5 22 150
15 CrNi 6 21 150
18 CrNi 8 22 150
Alev veya Induksiyonla Sertlestirilmis Celik |Ck 45 18 135
37 MnSi 5 20 125
53 MnSi 4 20 140
41Cr4 20 130
42 CrMo 4 21 150
Siyanilir Banyosunda Sertlestirilmis 37 MnSi 5 20 125
35NiCr 18 22 135
Banyoda Nitriirasyon C45 16 75
16 MnCr 5 17 72
42 CrMo 4 29 85
Gaz Nitrlirasyonu 16 MnCr 5 P1 33




Yizey Mukavemeti

Yuzey mukavemeti hesabi icin temas eden
iki silindirdeki Hertz basinci dikkate alinir.

2
p:\/l m P L, 1
2n(m”-1) b p, p,

Burada, m, Poisson sayisi, E = 2E,E, / (E,+E,)
E, malzemeye bagli ortalama elastisite moduli
Fy,» Normal kuvvet
b : Temas eden silindirlerin uzunlugu
(dis genisligi)
P,, P, : Silindir yaricapi (temas
noktalarinda dis profilinin egrilik yaricapi)




Diste ezilme (ylizey mukavemeti)
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FIGURE 7: FINITE ELEMENT ANALYSIS RESULT SHOW-
ING DISTRIBUTION OF MAXIMUM PRINCIPAL TENSILE
STRESSES FOR A UNIT LOAD AT THE HIGHEST POINT OF
SINGLE TOOTH CONTACT. THE COLOR KEY HAS UNITS
OF PSI FOR A UNIT LOAD (1 LBF).

Yizey Mukavemeti

Load 100 ib.



Kavrama kitasi

I'y2 — 1 COSY




Yizey Mukavemeti

Kavrama dogrusu tzerinde keyfi bir Y noktasi icin

R,Y [—
° \/Rle 1.1
P1 P>

p,=RyY P2

p, +p, =RR, =asina,

(—+—) /

2r(m*-1) b p P \

2
F
p:\/l m* _Fy 1 1

Thy = I COSY
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Yiizey Mukavemeti 2n(m*-1) b p, p,
m=10/3 oldugu taktirde: p = \/O,l?SEZ“ ( 1 + 1)

P1 P2

Minimum noktasi ortadadir, R, ve R, noktalarinin
vakininda ise p cok buyuk olur.

2,220 olmasi durumunda genel olarak yuvarlanma
noktasi P 'deki Hertz basinci p_ hesaplanir.

Bu durumda plc = I’Iel Sin\Vv; p2c = re2 Sin\Vv



Yizey Mukavemeti

1 1 1 1 1
+ = — (—+—) =
plc p2C Sin \V Y rel re2

fe1 =11 s
cosvy,
1 N 1  cosy, i+l
P P2c TN COSYSINY, |
Ft

= F, =F, tan
cos v R t Y




Yizey Mukavemeti
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Ft cos vy, I+1
bcosy r,cosysiny, |

p, = \/0,175E
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o, - ;—O,ssE\/th |+_1\/ cos y,

d, i Vsiny, cos®y

Ifadedeki sonuncu koéke (y.) yuvarlanma noktasi faktori
adi verilir.

F, i+1 -
p, =40,35E |-ty 60 = ZuZeZ,Zy |t 1 HT
bdl | d1b |




Y. yuvarlanma noktasi faktoru
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V-mekanizmalarindaki
Hertz gerilmelerinin az
olmasini, diyagramdaki
(X,+X,) degerlerinin
artmasiile y,
degerlerinin azalisi
gostermektedir. Negatif
(X,+X,) degerleri,
bilhassa kucuk dis
sayilarinda, buyuk y.
degerleri vermektedir.



Zaman mukavemeti (yorulma) ve pitting

Yorulma deneylerinden (Wohler-Egrileri) belirli tekrar
sayisinda (N>108 yuk degisim sayisi) tasinabilen basing P
bulunabilir.

P..=Py/S

Pitting hadisesinde hasar ani olarak meydana gelip
mekanizmayi durdurmayacagi icin, dis dibi mukavemetine
nazaran daha dusik emniyet degerleri (S= 1,2...1,3,
nitrirasyon islemine tabi carklarda 1,8) yeterlidir.



Zaman mukavemeti (yorulma)

Zaman mukavemetinin (DUDLEY ve WINTER 'e gore)
hesaplanmasinda asagidaki faktorler kullanilabilir.

N=106°...107 yuk tekrarinda S=1,1
N=10-...10° yuk tekrarinda S=1,25
N<10° yuk tekrarinda S=1,4

Yuk tekrar sayisi N, tam ylkte omdur L, [saat], devir
sayisi n [devir/dak.] ve bir carktaki dis temas sayisi z'ye
bagli olarak su sekilde hesaplanir:

N,=60nzlL,



p. = /0,35E \/det R

Yizey Mukavemeti

F,.=My /r,=2Mg /d, ve d, = mz; alinirsa, diglerin
yuvarlanma noktasindaki ezilme basinci,

p.2 =035E e 11 2 OFEMy 1+1, 2 o

dlbdl | ((;))mng |

1

olur. Buradan dislerin ezilme emniyeti icin gerekli dis

modulU :

22 LIV
dl em

m 2=

bulunur.



Metal olmayan disli carklar

Metal olmayan malzemelerden, disli cark imalinde
Vulkanize fiber (Dynopas) ve preslenmis suni recine
(Lignofol, Ferrozell, Resitex, Novotext vb.), ayrica
Polyamid (mesela Ultramid A ,B ve S) Acetal recineler
(Polyoxymetylen, Delrin) kullandlyr,

Dislilerin tasiyabilecegi

tegetsel kuvvet degeri F, = cbmmny
denklemiyle hesaplanir.

Burada, (b/m) =~ 10 ve

malzeme faktoru c- degeridir.



https://www.firgellirobots.com/products/plastic-single-stage-spur-gear-m-0-3-teeth-70

Metal olmayan disli carklar

Ustiin 6zelliklerine misal olarak diisuk ozgul agirhk (1,2 -
1,4 gr / cm3), mikemmel soniimleme kabiliyeti (sessiz
calisma), korozyona ve asinmaya karsi mukavemet,
uygun sidrtiinme davranisi (yagsiz ve az yagli calisabilme)
ve talassiz imalat imkani

(presleme ve enjeksiyon)

soylenebilir -
W\
-.". \'I] \..

A\
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E '
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https://www.directindustry.com/industrial-manufacturer/internal-gear-92707.html
https://www.made-in-china.com/products-search/hot-china-products/Toy_Wheels.html

Metal olmayan disli carklar
F. = cbmmny tegetsel kuvvet denklemindeki
c- degerleri (Malzeme faktoru)
\% 0,5 1 2 3 4 ) 6 8 10 12 15 m/s
Dyno | 0,35 0,30 | 0,23 |0,20| 0,18 | 0,17 | 0,16 | 0,145 | 0,13 | 0,125 | 0,125 | kg/mm?
Ferr |0,26|0,24|0,22|0,20|0,18 (0,16 |0,15| 0,13 | 0,115 | 0,105 | 0,10 | kg/mm?
y- degerleri (Dis sayisi faktoru)

Z= 12 14 16 20 30 40 50 70 100 150 | 200
Dynopas | 0,64 | 0,75 { 0,85 | 1,00 | 1,25 | 1,40 | 1,50 | 1,63 | 1,73 | 1,81 | 1,86
Ferrozel | 0,70 | 0,80 | 0,88 | 0,95 | 1,05 ( 1,20 | 1,15 | 1,28 | 1,35 | 1,40
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Ic Disliler

cok buyuk boyutlu

bir ic disli carkinin ¥ ; A large ring gear
merkezlenmesi | with supporting cam

" followers mounted
internally. Two of the  ©)
cam followers have i
plastik kam eccentric shafts.

icin, buyuk capl
bir yatak yerine,

tekerlek parcalar
kullanilmasi



Diz Ic Alin Disliler

Ic disliler sadece bicak disli ile yuvarlanma metodu ile
islenebilir, taslama sadece form metodu ile mimkidndur
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Pressure line

ic disli carklar

Base circle

Iki dis basinin
girisimi (takilmasi):
Bas dairelerinin
kesisme noktasina
cark disi, pinyon disinden
evvel erismelidir.
2,-2,212

Pitch circle

|
Addendum
circle

-'_-. f; I.'. -
\ S
s )
]
P Rosa airele of y
| [o intarnal gear

; Internal dinmeter
Root duamaeler-

r, takilma onlenmis
dis basi yaricapidir.

.

N
Ny Whole depith i ‘)‘
T )?\}:‘ - Tooth ! Dﬂaﬁtmfﬂm

o fillet  Tooth face




Diz Ic Alin Disliler

Cevrim (tahvil) orani
nl r82 r2 rb2 ZZ

r1 rbl Z 1

Eksenler arasi mesafe

m
a:rz_rlzz(zz_zl)

a=r.—r _
e2 el [l =+ Mo

Es calisma kavrama acisi



Diz Ic Alin Disliler

dis dislide x;+x, = (z,+z,) (¢, — @) / (2 tgY)

¢, = 2 [(X1+X2)/(21+22)] tgy + o
Ic disli profil kaydirma orani

_(z,-7 )(evy, —evy)

X, — X, =
2 2tany

Xz _Xl

evy, =2 tany +evy

Zz _21
Eksenler arasi mesafe

cosy —m, COSy
=44
cosy, 2 Cosy,




Kavrama Orani

e=0/t,
g=AE=TE-T,A

g=T.E-T,A+T,T,

— [2 2.
TE= \/ 117 Thy

— [2 2.
TzA‘\/rtz o

2 2
\/ a” = ("o ~ )

Ty




Diz Ic Alin Disliler

Dislerin (c) yuvarlanma - 0175EFN ( 1 1 )

noktasindaki ezilme basinci, Pe =4/ b pr.  Pac
. y. = 1 = 1764

yuvarlanma noktasi faktor c siny cos v

(y.) ile

— | F i-1
pC — O,BSE\/ ! | - yC
olur. Buradan dislerin ezilme bd, 1
emniyeti icin gerekli dis modulu
1\/ 07EM, i-1 , 13\/ 218EM,, i-1

{0/ d)p?en 1 2% Z,{(0/d,)plen i bulunur

m2
Zl

_Zl



Diste ezilme (ylizey mukavemeti)

Line of Contact

Jase Cir(_;_le"'\m_x

\
Equivalent \ \

Cylinder # 2—

Equivalent
Cylinder # 1



Diste ezilme (ylizey mukavemeti)

Esdeger yuvarlanan silindirler ve yarigaplar p4, p,

p.=(r.sind), py=(r,.siny)
burada r, ve r, pinyon ve gark yuvarlanma (taksimat) dairesi
yaricaplaridir. 1

Elastiklik katsayisi C 1

el



Hertz Contact Stress Equations

Ellipsoidal-prism pressure distribution




Hertz Contact Stress Equations

Contact width, I2F 1-v)/E, +(1-v,")/E,

.:.T—

S\ 1/d,+1/d,

d,, d, represent the pinion and gear pitch diameters.
The maximum contact stress, P =2F / mal
Total contact force is F,

F = 21 j p (x)dx
]

The maximum surface | 1 1
F{R =)
(Hertz) stress: P.. =g, =0.564 G Ry
| l-v;, 1-w;
N )
\ E, E,



Hertz Contact Stress Equations

F is the load per unit width

R is the radius of cylinderi, R, =d sing / 2 for the gear
teeth

@ is pressure angle, v. is Poisson’s ratio for cylinder i
E. is Young’s modulus for cylinder i



Gear Interaction

Base (,ll*cle\!,----"" . Line of Centers

Line Tangent to
Base Circles

Line Normal to
Line of Centers

l'q -
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_— Base Circle

e




15t Close Up of Meshed Teeth

Line Tangent to Base Circles



2"d Close Up of Meshed Teeth

Line of Contact
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3rd Close Up of Meshed Teeth

Base Circle

.
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_~Line of Contact

\Base Circle
—_— |




Line of Action/Pressure Angle

Line of Action — Line tangent to both base circles

Pressure Angle — Angle between the line normal to the line of
centers and the line of action.

Pitch Point — Intersection of the line of centers with the line of
action

Line of Contact
| Pitch Puint\A\

Line of Action

Pressure . _

Base Cirf;le"'\x‘_

k/Line of Centers




Pitch Circle

Pitch Circle — Circle with origin at the gear center and
passing through the pitch point.

Base Circle —

Pitch Circle

Base Circle

Pitch Circle



Relationship Between Pitch
and Base Circles

r. =rcos(¢)

Pitch Circle

Base Circle —

Base Circle

Pitch Circle




Torque Relationship

Power P

T

Angular Velocity ®

T Pthp)  5501b-ft/sec 1.0rev 60sec 12m

n (rev..-"n’1i11)+ 1.0 hp 2rrad min  ft

T= 6330003(lb+in)
11



Tooth Load Equations

W, :i_ W, =W, -tano
d/2

‘W‘ =W, /coso

Line of Contact \\

Line of Actmn\ //

Base Cirt__:le*‘\\x
N \

1"t K Pressire

Base Circle

| ngle




Gear Tooth Failure
Mechanisms

The primary failure mechanisms for involute gear teeth are:
1) excessive bending stresses at the base of the tooth and, 2)
excessive bearing or contact stress at the pomt of contact.

il

Deutschman, Fig. 10-20 Mott, Fig. 9-14
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The American Gear Manufacturers Associati Eﬁwl
(AGMA) has developed standard methods fo Y
addressing both failure mechanisms.




Lewis Equation

M
O =
I/c

M=W, L

] / bt*
Ilc=—Dbt" /U =
SEETREY A 6

6W,L
G = -
bt

Deutschman, Fig. 10-18



Lewis Equation
(Continued)
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Lewis Equation

(Continued)

:(Wt \W 1 \I‘( ]_ -\"
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X=— = circular pitch
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o= 22
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Lewis Equation

(Continued)

Y can be determined graphically
or by a computer.

c=—
bpy

P = Diametral Pitch = nt/p

Most
commonly
used form of
Lewis
Equation



Lewis Form Factor

(Example Values)
NUMBER OF NUMBER OF
TEETH ' TEETH Y
12 0.245 28 0.353
13 0.261 30 0.359
14 0.277 34 0.371
15 0.290 38 0.384
16 0.296 43 0.397
17 0.303 50 0.409
18 0.309 60 0.422
19 0.314 75 0.435
20 0.322 100 0.447
21 0.328 150 0.460
2 0.331 300 0.472
24 0.337 400 0.480
26 0.346 Rack 0.485

=##=

Values are for a normal
pressure angle of 20
degrees, full-depth teeth,
and a diametral pitch of
one.

Shiglev, Table 14-2



l.

Limitations of the Lewis
Equation

Assumes that maximum bending load occurs at the tip.
Maximum load occurs near the pitch circle when one
tooth carries all of the torque induced load.

Considers only bending component of the force acting
on the tooth. The radial force will cause a compressive
stress over the base cross section.

Doesn’t consider contact stresses.

Assumes that the loads are static.

The AGMA has developed a number of factors to be
used with the Lew1s Equation that will lead to an
acceptable design.



The AGMA Equations

F = face width (b)
K. = Application factor

K. =Size factor

K = Load distribution factor
K =Dynamic factor

J = Geometry factor

P, = Diametral Pitch =N/d

d = Pitch Diameter

N = Number of Teeth

W, = Tangential Load

G .= SatKL

all

S = AGMA Allowable
Stress Number

K, =Life factor

K; = Temperature Factor

K, =Reliability Factor

Factors are used to adjust the
stress computed by the Lewis
equation. Factors are also used to
adjust the strength due to various
environmental conditions.

Shigley contains tables and charts
for many of these factors.



Geometry factor, J

AGMA Form Factor

P A
0.60 Pinion addendum 1.000 — T
. Gear addendum 1,000 |Load applied at highest point
= = of single-tooth contact
0.55 =] -
1000 —
g = ZlE
o B o L —
{].jﬂ = = 50 —
= o —
* ek N
0.45 | S s h -
I L ]
R e
040 = § _-?_:fﬁ’-—:»“"
_ =T T T Number of teeth
0.35 - - in mating gear
b——— - - ;F‘_ T
0.30 = : —]
e T
(.25 <1 > Load applied at tip of tooth——
020 __.é——-flf"“ —+ I :
12 15 17 20 24 30 3540455060 80 125275 =

Number of teeth for which geometry factor is desired
{a) 207 spur gear: standard addendum

Note that the
AGMA Form
Factor will result
1n a lower stress
than the Lewis
Equation.

Mott, Fig. 19-5



Allowable bending stress number, 5.,

350

300

250

150

100

£ wn

AGMA Allowable Bending

Stress Numbers

60 - i
55 = 102 HB + 16 400
Grade 2 -
. Y -
» :
e
I T
- =
40 sz" : >
— 1 I | =
ATl | =
| =
%0 ',./’{ |
P’r - Grade 1: || i
e s =773 HB 4 12800 -
20— _ ]
B e aaNsammamas |
] | i I
10 L1 | - 1
120 150 200 250 300 350 450
Brinell hardness, HR

Grade 1 1s the
basic or standard
material
classification.

Grade 2 requires
better than normal
microstructure
control.

Mott, Fig. 9-8



AGMA Dynamic Factor

The AGMA Dynamic Factor 1s used to correct the bending
stress number for dynamic effects associated with:

1. Inaccuracies in tooth profile, tooth spacing, profile lead,
and run-out,

2. Vibration of the tooth during meshing due to tooth
stiffness:

3. Magnitude of the pitch-line velocity,

4. Dynamic unbalance of the rotating members,

5. Wear and permanent deformation of contacting
surfaces,

6. Shaft misalignment and deflection, and

7. Tooth friction.



Dynam

ic factor, K,

1.8

1.7

L6

Dynamic Factor Chart

Pitch line velocity, mfs

20 30

50

Q. = AGMA Quality Number

The AGMA standards contain

tolerances for each quality number.

Pitch Line Velocity = ro

The dynamic factor in

Shigley 1s equal to the
reciprocal of the dynamic

Foao00 T 8000

Pitch line velocity, v, [min

goop |

"% factor given 1n this chart.

Mott, Fig. 9-19



1.

Assignment

A spur pinion has a pitch of 6 teeth/in, 22 tull-depth
teeth, and a 20 degree pressure angle. This pinion

runs at a speed of 1200 rev/mun and transmats 15 hp
to a 60-tooth gear. If the face width 1s 2 1n, estimate

the bending stress.

A steel spur pinion has a module of 1.25 mm, 18 full
depth teeth, a pressure angle of 20 degrees, and a
face width of 12 mm. At a speed of 1800 rev/min,
this pinion 1s expected to carry a steady load of 0.5
kW. Determine the resulting bending stress.



Iki kademeli helisel ve konik disli kutusu
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Uc kademeli disli kutusu

——ra s

e e S e

N

-

e ey




Uc kademeli disli kutusu
1. )




-=n €K kademeli diiz disli kutusu

" //m = '-'“'“-'.‘/
Sl g

[ 2 Fi"lTI
i

RREFGEN
¥

L
1
g s

3 .uﬂ“a‘_ uéwg .:-—-—a-umr;.p.—...







	Bölüm 2 (section 2) �Düz dişli çark �Mukavemet Kontrolü�Spur Gears Stress
	Bölüm 2 Dişli çark mukavemet kontrolü
	Kaynaklar
	Dişlerde kontrol noktaları
	Diş dibi eğilmesi
	Diş dibi eğilmesi
	Diş dibi eğilmesi
	Diş dibi eğilmesi
	Diş dibinde eğilme gerilmesi
	Diş dibi eğilmesi
	Diş eğilmesi
	Diş sayıları
	Tavsiye edilen b/d1 değerleri 
	Tavsiye edilen b/m değerleri
	Dişli çark üzerindeki moment
	.
	Malzeme Emniyeti
	Yüzey Mukavemeti 
	Dişte ezilme (yüzey mukavemeti)
	Yüzey Mukavemeti
	Kavrama kıtası�
	Yüzey Mukavemeti
	Yüzey Mukavemeti
	Yüzey Mukavemeti
	Yüzey Mukavemeti
	yc yuvarlanma noktası faktörü
	Zaman mukavemeti (yorulma) ve pitting
	Zaman mukavemeti (yorulma)
	Yüzey Mukavemeti
	Metal olmayan dişli çarklar
	Metal olmayan dişli çarklar
	Metal olmayan dişli çarklar
	İç Dişliler 
	Düz İç Alın Dişliler 
	İç dişli çarklar
	Düz İç Alın Dişliler 
	Düz İç Alın Dişliler 
	İç Dişli
	Düz İç Alın Dişliler 
	Dişte ezilme (yüzey mukavemeti)
	Dişte ezilme (yüzey mukavemeti)
	Hertz Contact Stress Equations
	Hertz Contact Stress Equations
	Hertz Contact Stress Equations
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	İki kademeli helisel ve konik dişli kutusu
	İki kademeli dişli kutusu
	İki kademeli dişli kutusu
	İki kademeli dişli kutusu
	Üç kademeli dişli kutusu
	Üç kademeli dişli kutusu
	Tek kademeli düz dişli kutusu
	İki kademeli dişli kutusu

