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O buibr WD Lol VST bt D15 0 bt EHDG biselor ¥
36 2 85 & 45 4Ht5 A
& 8 Qs
4% 4 45 5 & & — 6
| g /0 Qs
5 & 65 7 ] ) [
/0 v as
&% a o 0 4 H 7
. 3 7& &S
e I '3 94 /6 6 76
/3 4 - P 17 [——re 2 a8
&% 16 18 20 22 22 ‘ 22
1B 19 N 24 23 26 Qs
9 25 28 28 32 32 32 ‘
¢l 2/ 22 {-&- 27 25 26 | 28 32 Qs
10 36 40 45 50 50 50
| _
Fe €1 2y 27 29 32 = 9 26 40 as
# 1 56 &3 74 &0 [=77] - 8o
] :
Fe- €1 33 34 e 36 39 42 46 57 as
2z 90 wo | WO 425 | 425 125
l—m 40 22 45 P 52 56 £3 as
£__m_ Asire islotferot Jiser jlser alishrmak ey Foswme sellime gore ¥ oyerionmel
E—% ominte ook Eglorsiiivime ioin hovolor | Cerpewslonm)s leswrr &

Cetve! 5/~ DIV 3982, Kisim 2 ye gore ylizey obgrusy (dograliuse)- b botasr
(clis yoizey dogiruvsumu yérm hobess ) Ky B /e T SOuse edlibn degeror
ve Sze/ toleranstr ( QS ) rpin fovsiyedor.
Ozl toferonsior (carcevelammis b ), Yorgney Seddy giz Gnine olmorad
DIV ‘e gire Lrsmen Lusilonstir '
a LVg genishps etserya 10. .. 20 mm.
& Taglorms, mubtemelen Frostmmns (ssriflestvimenis)
O Terslonrrns, boskbmis vayer hossos Oforok azdlrme 1k inol eebins
o Troslonrmns, ozdme i imal eotibnry (cord goveless riyit)
€ Azalrmo /e imel eolitns (pork gbvolas) esmek ), kolite & ol froshrmns
(sortfesliibais)
£ Qork gbrdlasinn esnsé obrms: halindle mutsemeler gerell olegibl
G Tasimer seblin fomms iein Cotvel 8-6 ve Seki/ 843 o bodie.




58w Pingenun helis ogst ve ybrindn secims

Hels ocrswurr elde sdifmess [ L-20]

Helis oprsmrn BLiybklu o 107 belirly bir degerden Aamer sbz edilemez. Bu

oeger meveut sarflora gore degrsir, oncok, oohm keveome orer

5/’3,2 ‘@ ‘5;"7'@ > (Cotvel 2.7)

sarfm gercellestirece biyiklobie olmoldisr B ln misoode eciternr moks/mum
deger normea/ olorok = 20° ol

Ozl durvmibbraly (Srnegin, tosi? mekenizmealborindbls gok or gorklor gits')
Aels ogrsr F0° v Aoty bk alnobrlm Bu boyok hells opilarnoty, oty crdorn
F eksene! birvvetlors gok orirr ve ebsene/ yotablome riin Ozel brr fortp Qered-
Hirtr Crt borerill Aehise/ oish = ok dislh fallomilorad, bosH bhelse/chslhlenss by so.
Lincerss (5n/&w/}:

Biippiiks spurkefer afbpcls patsan oisli cordlorder, helis ofisinirr orfs i co-
hSITIG Sirersimaloks QL buyik Skode ozelocogrsdars, yoksed performerns
mekorizmelyrinoly (E5rbrr rmetamizmalarniob ) helks apiss,

Bosv# helise! oisiiler ioim 70°.. 20° (pok ybksal cevre hrzlommot dirbe
bliyak bells aersr) ve
it balisel ois/ifer gt 30 Szal ,41::;7//@%“&(@ e 45° ye locbr obpobi/i

Sekrn bir gorthsirsa i 3&9'/&/707@3/ YEITT g s GraeHer ey vrerimer cluresimasr ey
bulunen Gislerin soyrs o en ax 5 olmaldr (g2 5 ).

Garslllle besi¥ beolise/ st Sor v hetis VlSHe AEbEry

0. .. 20°
et sy dlagigmelichy: & 10 seeiminde yver/ak birdeder (err ozmron 107
Yt puverlaileos oleger ) alnoier eobsilmodslss Hels oass, Brrcadien verilngs
fekesime? deviress gopr vie pormal mocly) dblyiss e faspit ealinisse, normol
plrrel yurierrdok bir s degery ortmye clmoyaeodir Bu dirumcb, el eoh-
len acs degerine en yokin forn (Veyd 10 o g hilrs ) o degerine wu)
variatna ek Be suvoriotneg dolaps: e cordiarn ebsendsr orass ez o
Srrrefe bf‘i‘fqyfy grkerrs FAvrke Fe ﬁ&ﬂ@//;}é/@ cok Lrioilb Cegsarder placod olan 0ro# !
Layalrrie yol e obrgslri
Ozetfe.
o Hels owss B rem ipeneriak olgerderss ::V//?mamf e bir cok bolkds, o5sh

coride S/ Fe ngy@’/‘;/’/ﬂ"ffna/w Oy corider hesebire Az Latimoz, Gunkd en

4;:“&4” é&f//ﬁﬁf/éyﬁ &S c?fé'g?’@rfé/w}?@ err¥ vy ¢a/:é cefvellory meviur Veeser b cetvel/-




- 2D~
lor Guk killonier St sayrcloks Ocs oeGenfors 1 fenzim Golilebiln
o Disls cewrd i/ dpzgersi b oo eallecad; fom veyo yovertsd g ot
obderters, Oereceleryn yivardshbnoms besir/om' ook vers/os ocr Hecger-erirakn
ol foer é’c»éyy Ve ol e Olorad ok
| o Helise! )5l corklarrrs dhs caplrwr ve bumurley ofy edsentor oross mese-
Aerrirs yverrdak, tomm Boyutiora cedtirilngss, resmorn olymmosimcls Ol erGier i Frer -
zirlonon porgolor Sliimesinde de birkolyh soglr ve our zomende bir
ok onclltl hareays IhHver eslers soursol dagiersormr okunrraisirralnds hater ey
nakiltrrimr orfoder &olbhrr
G-Nosmerr /. Wirnder [L.¢7 (e gére .
o HMHels ocisr |
ok koclermel endistrs mekoniz/me/ommral ebseriye yop iy secim,
/. Kocleme (yobkset oevir/s): Helse/ st c17 . Hels acrss,
BEO...I5°
2. Kodeme . Helise/ olsl cri . Molis arciss
g8 7127
3. kaobme (dUsik devird’) iz avsly ¢
o Hols 4Sms |
Yortok szerime, kol radle/ ve ebsene/ bivvetler gelocel sobilb sec/-
b Lzerindle L holise! dish canse buleipan mulleroe bozs haller /o ekseme’
LeryveHern dengelenmes’ mimbindir (Seki £3-18). konik oish corkds
kormbinezoniiraty (ool ebsena! ivvel - bkere fers OBrme ySminde of-
kor/ Fepesinclbn uzallosacok yomile ool ( Diz oish Lok cordilorat, bu
birvvet daime kor fepasinales irariye obodint ybmehnishnr Drs yozeg/ors gk
Olesry ok carklordm /s, ekserns! kinveln bUydtok ve ybme oyrca obs-
ferinr Gk Konumms obleyrsi e ok dledisir).
S holele projefendlinier belbse! aisl o n ol JATU[ O HENS OO1S) Ve iimer:
lf __{f_.,? ? SO olorad seos/inis i

5.7 - Dig gemghigi b veyo 5/0) , bja oronlorwurn secims
Drs genisligs orftikea , yori boyik mekornizmolforde ais/emi b gemslit.

lors boyemnca esii bir yok oo b sstenin Bu nedlenle prnyorn dishsins fosion mller
vie alisl kewrulory mdmiki, ollyge Loder rizif yapinol ve ayricar ebsen boatolors

{ mcllersn birbirsre pﬁfa/@/!ﬁﬁ/'f?d@é/ seome) e ofs yzsys abﬁrﬁ/fé/sz//?a’a/éi Ahorer
ML ofdugl fadar Lok Kbl

Mekeirne 1moldbinder gene! moksetr iein ser olorok rmo/ editen medonizmer .
a8




-2/~ |

lor tek boclemel) r'se gerellifle b=0.5 a abmr, /i oobemeli ise brrines kookme i
br =c2/3 ve rkinc betherme roin by =2 by ol Folo? elsen mesoflermir SAmrn-
dard sowlre gbre Grregin Of O« Og = 100: {25960 olhmass /shemniyorse botvm
kayemeler ipin b/ex orom esi¥ yoonlebili

o Glig Heten mekanizmolord en Loeok OFs pemishginim Secimess Fovsiye
adilir (Cetve/ 5 4), conki pordior eksene/ Aogri/ficl yeternce VAR (gobek
gemshgi scir kiswr £33 e bokwiz).

o b/aly g1 Celrel/5 2, yo/ gosierics oegerkers vermed ol

o Stondort- mekomnizme Lutulormoly Lulomlinok czere b/ borokhoris-
ke degerier; Cetve/ 5.3 ob verimstin Cetve! 5.3 ayrea, yo/ obsheri: deger-
ferin yorunaa B/ e olon diskiys ol gistermeltedtyr B/, oranmmn Cefves
5.2 o veridern st aé'g?’e/“@ﬁ/ SSITIYEICETG) TSIty mmncbr: horeket edilbred,
gevrirr orewy Oir koakmeye sikisirilobilirse obbo buyik bio Oedersbss s -
Liirr ofabilir By nedente bozr Aolerde ilorer ftodeme (oloho Lycikl Lrsmi coprin

oranl; ) g birincs kodemeden abbo buyok b/m degerdrs secilobilb

Diiz ve helise/ dishier, her ik farof fan simetvk olorak yotellomnmes,
mesalo Sek/ E£3 Ta ve F3 3a b
o NMopmealize eclilrrs (HE & /180) . bl L i 6
o Is/ob edilmis (HB 2 200) . bl L Ay
o Semenfosyon veyea ylzey sertastrilmess | bldy & 44
e serdlestirloys

o Adrirsrdermys : blay £ 08
G helisel olisiier (Slciler icim Seli/5.3e : B/oi 1,8 kot (yukorob belyiiarm
borksriz) by clegerierimm)
Her rki toraitfon osimetril olorak yatok- Y, 80 7 (gurkorraly belyiten oeger-
levrrrrns Qisliler, mese/d Selkd/ £3-16 grbi. lerin)

Agri blyrklete PIOr Ve garddor, mesels ! % 120 si (yukordlo belirtilen deder
Seki! £3. 35 (hookle rmedomizmotars ve (=4)gibi.  (27777)

Tek forofl yatakionmms dislier, meseli  : % 50 s/ (yuborls behriilen oeder.
Sels/ £3.5 pibs. lersz)

Cetvel/ 5.2 - Sobrd ol olsh cork mekomzmo/orecty r70F yatfollarms Eolsh.
ler sirn Sly ararmis Swur degierkry (en SOyik oegerlers) .
% Colk konstriksiyon dzermale yetoklamnms o yomos formunds-
i dlistiter Jiem versiler ofegerierin yakiasié olral 2% 60 ol
Deotey bijyiide grerisliblor, dis yrizey dogrulfisy obze/lnis obs/-

lerdle mimikin olabils:




—opz- 1

Sobid mebanizmealorda 17 F yolfoblonmns oisliler |
o Isloh ecilns bl =05 (en fozia 0.7)

o Semenfosyon veyo yozey serfestnimess  bla = 0.4 (er fozla 0.5)
e sertlestirslrmris

a Mrbrrrlenrmss : bl = 0,3 (en fzlo O45)

| Gl Lonstriksyon dzermdle yoroklomrns AOBF yapr Formundods olisliter
ipin, versler: blae deger/eriin yokliasik olorek 9 60t ol

Dis soyterrs oram® U ve bla nin b/dy bzerinded: etlisi

O/cly = (b/a)(urs)/2

4 b/

ez 0% 05 g6 o7
7 2,3 0,4 0.5 0.6 07
2 a9 £ 05
25 122 Ornek:mox b/ 4,2
3 0.6 08 1,0 42 1 14 TTTTTTTTTe

g e e e wnd
& 425 i .5
: 12 45

5 a¢ - m% i "5 Kevclame bosiia rmdmrkdn
& 1,05 (A Ol IO, COVIVIT OF eI
7 12 ; 16 gritilce ozade

Cetvel/ 5.3 - Stonderi— mekonizme &utulorrmals Hlex oronmmin s
deger/ers (ern biyik deger/er) ve b/dy degeriers /e
olory 1hsherss
Az dosirved mekeanizrmertorat, | Ois soylers oron: U = Gev-

I Oresis (o,

Disls ' Oﬁz ‘ Helise!
Elesene! rizitlikle orisler b>6m b>6my,
Elesene/ rjitlikle cork b>dp2/f12 b dp2(1t+tgR)/72

Cetvel 5 4. Fn kiocok dis gemslhigr b rein fovsiye ediler oleger/er
Bu opiblomaiorobn sonrex, 1k yoklosimle b/dy ve bla oromtorm secedlns.
Cetvel/5.2'e gbre
bty = (b/a) (w4} /2
bl =0,4 - 05 (Prinyorn sementosyonle sertestiritms)
Vb/a = 0,45 (Kwbei/)

U = 4,97




~73- ?%
bfedy = 045 (491+7) /2 =4, 33 |
§6/cly =43 (#wdiit)

|
';'dfaj

m%{,,%_

g ayyon. YNNI 3

Sekr! 5-3 - Crft helise! disl (ok dish). Ok rsoreds
Yyiksek devirli blyok mekonizmalorader
Sormme ybnints gastermekieotsr ( dbnatiren : Pryor)

58 - Esos boyutlers (cop, ebsenlor oross mesate ) Wé@% olorevk tesbrt

ediimes:
Yen/ projelerde , yizey fosimo kabilyetine gére cork bayuior: fesbrt echilirten,

tasime kobilyehne esgs olon

1

Fyo=ZH-ZE\/ L LA 28 Zg g ~Pcly Zg Zp (5/2)

korakteristik oeders (kisim 9'a bokimz), - Foktori ook v&r//e/? bir kotsoyrrrm
Ltrllonlmass e bositlestiyslmisdin Bu fnddsr -

#_ A U+d :
ol by 12 . (5/3)

dir (K run deneyse! degerfers | casitly kulonmm ol ve casith molzeme rF ey
ne gore Celvel E7 4 ole, dbnisim bagintilrs oo Cetve) 5-6 ofr Versliries®ir).
Eder b veyo by veyo bio bitingor ise, (5/3) esitinaten oy hesools -
nebillr; sGyle &, Celvel £7-4 0 Gore KP foktSrd secilir somre Cetvel/ 5.5 ol ve.
rifen profife ve kullammeo uygon esitidlordern b yerine Lorur
Bu selille, esos ofn boyuHar gecics olroi
D=0y (bldy) = dy(bfa)(u+1) )2 }

de=00 L ; =0y (44} ]2 (5/4)

bergrrtilarimelon foloyliklo Foyin ed/ebilir




Verifenfer b b/cty b/
d, 2000 T+ U+d g [20007; Uil 5 [ 4000 Ty
K% b 7, K¥(b /) U Kb/ )u

£
Cetve/ 55 - Pinyon coprriur K- fakifcrd ( K o _ 3%7( U )

Yardimi ile hesaplonmosr. 8,0 mm ; T; Nm [
K N/mm‘? ;e N ol

St/5¢ molzame crfindl | styt = 20°, Bal° Ew=1 dedarlor /e,
Ly =25 (13-'—‘09;“’4%?‘ = &) “’20”, Xy +¥Xp=0 ; 59&//97)/

e\ ny, B=0", Sekil 0.6},

2:8 =f

ZE = {90YN/mm? (GCealik/Celk ; Cotvel 8.7 ) elde ecilir

Hertz boswncne dEnostormek rom !

/DC’[/V//T?/J’?'? < 4778 /d/:‘?b LIt “473\/;(%{7\///””73] 4,!78\/ OB K*[/O-S!]
= 40\ &’N[/O.si]

U+4 M@j 2000 77 /cly 44

4

P [N fmm?] =478 a, o 7 7

_ 24400 Ti. UAd
Oy b o/

/(“/N/mmzjmg% U;I = /45 K#[»D3/] 6. m"gﬁ(”"'[p\w]

KNS ‘”“"’ B = LT _pz2s kY =4, 37 4076,
Ve fad € ot

bodintr/ars ég//éynf//f:

Cetvel 56 - K~Ffoktringn, C yuvorinme noktosmabli Hertz bosmncr Pp e
olon minosebetler:. At N ; 6,0 mm ;| Ty NMm ohir
& Esiik 5/2 Y& gore, yizey bosmncimn esos o/on olegery (Yivordon-
1y nokiosmallks nomiine/ yozey basicr) |
Cho =28 - Zg - Zg - Ay
8 NMiemanmn ‘o Gére, nomine/ Yok obgers,
B=Ft [(yys 6)F Fr [y b)
Ayt ~ Pingrorwn yuverlopme dorress coos
C b — orvarrsoryroce noktosircbily Skribeck bosmcr
Y = Yovartonmo rnebtosr FAoliSres
Y= od [ (Sinotyd - COSotyyt)

"/azwg = P0° rein




i - 25-
Siimels, kecrwblteristike degerier/ (K ¥ ve ) Cotvel £4-4 '@ gbre secelin.
Fngorn | 20 M Cr S, Semenlosyonia serf/estinimis ve foslonmms
{£p-g°)
Cork ; 42 Cr Mo 4 | isioh eclinis ve hosses olprok Frezelersmns
(V-r¥9)
Cetvel £7-4 incelendgimole K *ve L/ i orrcok yokilosik oegerserin secile-
bifecadi oErilor Aol gecern cefveln yorhz probleminiz e rlglls bornts yerots

GOz SruneE alhprser S

Kulform oo Frinyon  Serblle  Cork Serthit K *(W/mmt] L[N ]
Ernolistrs rmelowizmolsrsr A/~ £ 8 250 V- £ 8200 48 40
En-g C5780 V-F B250 24 50
Ep-g C57/60 Ep-g C5760 7 100

| & %=2,0 N/mn?
“ U = 40D Nfmm?

Kebuller/ goprobilr
Wl pyarklosimler gorklomn OoyHemmriiresy |

o Tksimc? doirelerinrr oplort

k|

3
Ve 2000 7Ty ' L+ ‘
v \J,{(M o) U (Cotve/ 5-5)

LY

» 3\ /20@0. 52048  4.9444
/= 2.43 4,94

| o, - 363 o

Ol = Oy &L ( Esitlik 5/y)
G/.Q = 365 4,89
|ae = 1782 .

o Elesenler tros mesoie
O sy (tt+d) /2 (Esitlil 5/4)
Q=363 (4.97+7)/2
1§ €1 = FOF2 .
o Ds genrsligs
h=#43 e te b=73 363
E b= 472 rmrn.




. D6~
b= ss o Jle b=045 072
=482 rmm.

Secien deferler
|tz 4100 .
l[ b = 48O .
Kontrol . Hla = 0% ... 05 (Cetve/ 5 3)
blev = 4BOJIO0 =04k ugers
M0 ve dup "nin hesoplonmasmdon sonra Cetvel 5.4 e gbre ode b, ayre.
e Konfro/ edifecelr:

5.9 Jis soyss (Z¢) ve modlid/ (m) in secimi

Dus soyrsir segims

Ehlser/or aras: mesores/ ve cevrir Ores: verdns olor bir mekonizome.
oo, torsimo kobillysls ve /sletms sordior artar oS soulerne gore asogicbbs
grbi degisir (Seki/ 54 ‘e bokiz) :

o Ors tobor Fosma kerbiliyets (s toban mukovemsh ) azolir (modi! ve abs
Lalnligs gidlerat kicd/ir), |
o Drtting Fonsmma kobilyely (Fritimg mukovems?i - Hertz bosimcs -) yerklesré o-
Joroke spbit kolir ( boveorma aorsy oF deghsir),
o Yorune fosume kobrilyel (yerme mukovemeX ) ortor ( kagwno bz, ois boss
e Fevborinoty é;r/b’{»pr@é &ginliie-),
o GUriilbis ve Armsim Sarior: gicdlered ryt/esis
o) Dis Fovberrs - ve o yiizeyl | pitting) rasimo kobilyetin esi¥ olinoss Ho-
lUnoe Z, 0 elde ediimess.
Dis Foberni- ve pifting Fosims kobiliyetimm es/tolmas: ve rsteniler emm-
yetin soflonmas: halhde, Skl 5 4 fer iofeme o/t fenr bir obis 5045 (Zyue)

Veri Yelklesik ofvrad

. b O S SEm, £,
T = 35000 LL7 L mir  rasig Tl
e Y (Chts . [ SHmin)? as“A 32, (5/5)

b fis: peceriial
Dy Perlzmime FokrSrs
Dils Ferboiser = v pI7Hgy anioiverrners oSyt ol piayon ve gork Ao
Zoy = A

ek sslvh @alifnls, proyor ylizey serflestidmesi ile serfleshriimss ise !

T E AL




- gg

Ctttim » Cps — Mukovemet degeriers (M /jmm? olorot), Sels/ £4.2 ve Cetve/
£7.2 ye bokunz { Piron [ cork citinde, moleameler miloveser AeFersers fork.

o

b ise kuchik ol deder esos el
Fp - YOk ForktSri
= Tiresiml) yok icvr
7L 207 Degiisker yik rem (Ornegin, oro cordin)
Stimpr V& SEopyrs —e Errryet feoktbrlers ( Cotvel 9.2)

b | Pinyomun en gok Lullanitdon
N s seupss afory (Cofrel/ 5.7 ye
\&“ bokinz)
D

3
3

s}

~y

3]

§

L‘{a\) i < N 4

I { LYy
2 2 /5 {7 20 | PE 30 40 60|00 oo
P ohs Sogiss

Zape Eh Zuie, V (Esitik 5/5'e bowsz)
Seks/ 5. 4. Flesenler oras: mesaress (o) ve cevrim orons (U) sobii ofer
1slot edilws ve sementosyornty serdlastivlms ois/ifem
1eir? Fosuno feabily ey Swirdorn semotik olerok gbste-
1l esy,
i Semern %ws@m/& Serdiastirilmns cork crfiom dis Foborr
tsimrey Lecbiliyets
2~ Isleh ey cork orfirm oks fabors Fosvmer ko bilyers
B Semartssyority serashiriinis cork crf A Lt Fing Forsi-
oy Loybiliysr
b= Islerts ecllirys Gork eifimm pithng fasimer kebilyeds
S [ alishiferde ortaey Fesimier badiliyery (refer oisl ~obs
Glirnas cislsi— 15/oh edilmrs)
E- /e olistifercle abs Aobari fosyre Lcdilyery
Tvei = Pirgromesrs Ly llerilobilir ois @yx&/ crlanirelakes 15/

edilmis cork crifnde, olis Aobon: Fasume ke bitryetirirs
ettt deders




=25 |
Tasimee kabiliyetinny esrt olmas) holinde serHeshriimems oisl corklopr
ipin, Seki/ 5.4 e gbre oltikotr boydk pinyor ois soyleors elle sobilin By bi-
ik dis sagilarir Fovsiye efmed genellitle sy oegloir (Os sorist OsF For-
roftan misoscle edltern minimum moda! ve alf forattorn oo minimum dis sam
51 118 sinrlonmustir) . Omn yerine ekseriya diahe Loeik ois soylort (Ze) socr.

fir (Cetve! 5 7a 1le mubkoyese edimz). |

b) U~ FoktSrinin kulloridmess ile Z, /o hesobr.

Dis Foben geriness o bositestinmims bir /fadle , L]~ foklors ad) ve-

rrler bir katsoyprm kullontbmas: e elde edlln
\

u=45

dlir. Doloyrsule PInyonun s sayst da, |\ 21 I 6 l o i & (5/5)
P Nimm?2 I mm lmm l/Vm
-7

“= 2000 77 )

bagintrsindon kolayliklo hesoplanabilir U - foklsri /em fecrdbs oeger/or

Cetve/ £1-4 de verdimistir( [{- FaktSri rle bir metornizmenr Lirmo e

VA7 cobuk ploroé tobrrn eoliiebiir).

C) Pinyonun en cok Lullentlan ois sars: degeriers
B deger/er Cetve! 5. 7o o verd/mrsir

A K Thomas [ W. Chorchut (L .20] o gore secim
o Doz disliler rgrin
Yiitesek frzle ve byl zorlamarlor offndks dislh cord/ordle o soy/ieri)
cevrm orom bir fom soyr cikmayacok sedilde secmelalr, yand aso/ soylor segr.
lerel bir cords | Karse gorkin oorimo oy obss fe Lavrome derumane gelbne -
S/ Orlermebatr
DOrs sauplars, pratik swirosis segiss (a/tor besme obmode 1mé! eolobie-
cel mirimrm obs scisrsr)
Zp 244 (o< =20°%100r)
degernoler owtar kipbk olor carkdar altfar kesmensn Grlenmess 1orm wyour
brr poz/4F prots! Locirmer e rmdd edilineliahs:
Hossas bir oisly ork mekanizmeasindaks prayom mmnimm ofs saysss olorok:
Ve badleme 1o P = 20... 26
Lrrcr derclome igin = rsiys. w2 P AT
secilir Yiksek performens mekarnizmalarirnob ( Tirbin melkanizmolrr)

Zmin = 33 ofinrs




e / 2 4 8
/st ealimis veyo serfleshinimis / /sloh

ediinis (230 HE ye &ocorr) 32...60 |29...55 |25...50 |22.. 45
300 HB Jzerinde 3D... 850 (279... 45 |23-.-40 | 20... 35
Lo IGkme demriir 26...45 |23... 40 (2/...35 | 18...30
AGbrirlenmes 24 .. .40 | 24...35 {{19... 37 /6 .. .26
Semantasyonla sartesiinils 24...32 | v9...29 | 76... 25 Fhyo. . 22

F=A2 Guoc ilefen mekorizmolor K0 oroik miimaern oy Sogess (heorss corksrs
ols sayisr » 23)

Z= 7 Hoveket ileter melonizmolor (reterans protill OIN 867 ye gbre) fefr mii-
e dis soyist , ol aishier

Z= 5 Merakeat rlefen melornizmelmr (referans profy O S8400 hOsses CrHoE
dokrigrne Qbre) Iein iz s Sayess, oz osliler

Z=d. 4 Koodemel veys belise! b ohisth porklor e harelkel ersan mekomizme -
lar jeir mdmbiin olobily , Eac £ 4

Cetve! 5-Ta — Piyonun en cok kullomlorn dis soyrs: Z4 - Devir soyrst
n < 1000 dfd iprn daho alt, rn >3000 o 1gi obbe
st deper secilr. |
Tz disirvct mekorizroleo | (IS Soyriars orom U= Cev-
i orans ¢
o Molse/ obsiler remm
AJinrennrs ois Saurs) ve ohis Sayrst oronlar /e | ooz aisliferol verdern #v-
siyelere ayr sekilbde wpdinaldmr B oraow cikkole onnacak busus, Helhse!/ sy -
lerdle 8 helhs ocisme badlh olon minimum abs Sayrs: Zmynh oz dishilerdetin-
der dabe Logbl o/duGudin .
Zoindy = Zrmirs - Cos3B (5/7)
Cetve!/ 5-76 e, duz oish corklor icrm veren Zyy, mimmum ors scyis:
dagerleri, helisel dish cordior igin 77 CosiB levdlrr ozo/frlob b
Bu oracty, alton fesmenis Sostralge Zgp mirimu ks Segsmimne offm
inlirse , olitars kesmays Srlemek Uzere bir obzeline (prok! koyohrme) gerekls
olur. Altion desmeys smurlayern pratié drs soyrss
Zeh =Zg  Cosig (5/8)
i Zi — Al Forkurz koveormy oprsirc SohLo bir dliiz sl cari? ,orcw{f% S
a’?;‘s SCrLrS7
Zg =14 (otn =20%/cmn)
Stondart distiler icin (msterek s yokselldr huy =2mpn ~¢p=20") profr/ koyd:
o yapiimadarn elde edilebikasé s ois soyrs osagrolakl degerter ile verilir!
5 = ©0° 43° 20° 23° 30° 32° 25° 40° 45°
Zap= A4 43 42 44 o 9 8 7 6
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Altton Lasmeys Grfermek /e GEredl olors profs) éoyolrme miklors ol

X-mp i’%:;é’;&w e (= = 20° ivn) (5/0)
bagrtis: e hesapolamab i
Zry - Teorik dis sows (£5 oBger oz disl carkirn obhs Scuyssr)

ZhE Z/rusts (Cetvel 2.4)

Isletme Crrst ~ bﬁ{;”’?sgg;{”um
Brigrbe fo1zlarots, Byik kuvyvetlier altnrds coksor :
Cardler 2t >4 mfer. | /6 (E>145)
Orter brzlord colrsan canklor 1/E=08...4 m/sn. 72

Oréa frzloraer veya Licdk kovvetler afnoky calisors
carkileor (yonhz crsmsiz isler icin) U < O.8 mfsn. 10

Ois dlistifercle olis Souiars 70,0l Pt/
0/99-'9/"/ .'Z(mf/?. +-2:$‘9m/?7, 2‘4’

o dislitordle biyil carksrs i ofs Seryiss.
22 . F 7O

Cetvel 576 _ Dbz obsl rnormal obn cordlors (DN 867 ye gore)

VR DIYOINITT U7 NS SOYLSt Zf iy, [ L 20]

ModTlirn secimi [L-20]:
o Doz alis/ifer rgi
Swkirr by colhsrmgrn SOG/arrmas) g Paodll! mcmikor O/t Kcreierr Lepcuk
S/ el M odilir rmrmoar oefers, ofislors Fosymor karboiliy &, forFerkleriraer s
kalites: (anis Lenor bosmas: Fehlies)) /bm'/af’%' Lrrrkerrilyry 1Y@ 1o degers oe
TIPTS5 SEEHIS! Eimsry . 12 Serirlarnmnstin Ayricel Standlord modlsl serisinis o
(Cetva! 5-8) gozdnine olymas: goredliol:

Elvertssrz yoderkiovey ourwmlars g6z Snbne OHInerak, cok Lopsd foksimos
Aager/ermoken kacinmolohr Yetaliomes ourumdary Lyrestikce, (moo!)/dhs genms -
LG7) orary ab kicik secilebils Mook secimi i YO GEsFeries dlegerkr, ks
Genrisligine bagh olorok Cetvel 5.9 ve Cofvel/ 540 ol Vers/ i/ s
7oz dlor, yolraloks pishkibroln ve rmeta/ folkeslarmral 1ys koranemeyern
cardlroln bobo ofsiiler Yererh edlimelioln
s Helse! oishiler /o .

Helise! oishierde ki farkl foksime? oegers mevewtur.:

/- Dislore ik olorak 5ledlen (NN rnorma/ £esicinde) norme/ fobssimot
/b)-) = ST 0




T’;rzmm?

RS
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Bu Poksimort, muvkovemet hesobs ve ok mocifindn Secini (mockl/serss)
Serrr esastir
2- Al kesicinde Slilern Olrn Foksimaty

P =rmg-n =y nw/Cos B

Moos!  Diometre! Modp/  Diametral AMpoli/  Diomedtra! Mpds!  Diametrol
m Pitch P m Prtch P Pitch P Prteh P
mm 1//nch el £/ineh e 7/ inch mn 7/t
042 C >ose (3.25) 225
200 32 >3,5¢< /2
20.74¢ 0.8 7 2
780 >0,85< {(375) >44<
160 09 £ 175
0,46 28 6 76
>0./8¢ >0,.95¢ { 4.25) 45
140 / >4,5¢ >48<
o2 24 55 20
720 >4 425<¢ ( 4,75) 71,25
30,224 7,25 5 >224
0,25 20 5 25
700 34,375<¢ (5,25) ‘ 7
>0,26¢ /8 >5,5¢ (27)
7,5 4,5 »28¢
0:3 80 /6 (5; 75') 0,3'75
035< 24754 & (30)
2 &4 74 & 32
o4 2 (6.5) 075
2O 454 e 4 >0 >384
o5 »2.254 35 (39)
48 /o 2 40
>0,55¢ z25 3 0625
70 28<¢ (42}
a.6 40 >295¢ 275 S45¢
>0.65< o 70 50
, 7 3 25 o,
4 36 8 >17< 5

Cetve! 5 G- 5 Ferrichor? rmodd! m ve Diometral priich P ceger/err,

DIN 780 ve /50 -MNorm 54 ~1977 (=B8r1F. stand. 978).
M=25,4/P 7 (mm), P ({/inch) olorck.
Cetveldleks moeli/ ser/fers .
/sorefsiz  : Sers T
>< /saretl : Ser~ I
{ ) Isoretl : Seri i
Not ! I serisinalelsi modiiller [ delifere fercih
E*Q/}/ﬂ‘?é‘/f rr .
L serisindeli modoler 6ze! hallerde
Leerllermlador i




=%7-

. Foksimed deviress capmrs Fouins sein esas ofan el DI oG’ Ger-
Gintiloraern elde edifebilr

Mg = Ny S Co5 F

v ey
Tt = T Sec B _
Ois genisht oroms A=b/m rim Seimunoe, diz aisk ohn okl Jpim esos o ol
ger/er gémf“/wa A orary fesl ecllrden | m Oegeri olirok, brr faro¥ o ik

larms prroyontarde norme! moak! ( tolimn modia/i ) my ve ity i‘a’raf/'%an Lokt
NS PIYORIaralE Sl ol 17y Ao

DM/ ~LWsh ko hitesi Yoyrtorklormer  Slorpirsizrs Minrsmrinn My veyer /17g
... 72 Gl kornsiriksiyon Grermole yolfoklome, Aali EHO - - - blys
mekaizme Autisunde otalklnmis
g... 9 Celk kopstriksiyor Gzermk yoraldbma veyn | bis .. b /25
pron Fek Aaratl porodlarms
&... 7 Makarmizme iiistrots L4F Y ortevdienarass /20 --- H/30
&... 7 Tenn porode/ ve it yodoklonmrs bz5... b/35
5.. 6 &/cly £ 7, Fom porael ve riiiF yotakiommes b/eo - Also
. b0 Dz arslifer
) Erasy LU BEB45 -
HaSSAS mekomizme feknid: ( B405) 306 ok choler

Celvel 5.9 - Modi! 1¢in #ovsiye ealilern /minimuum dederiern

Lisly keer/itess ve isdeltme alrrirmolors . A
Drshiter- fermiz dBkialmis veyo Loynolids kes/imns, colt topsiai- &... 40
SIon deerinde yatakiome, pinyon biryorcben yatolimms
laslanmamns, Serifslimbiis olshiler 5... 75
Drstiter 1ot islormnrs; mekomzme ik syl Ly Srdionsrars 70 - .. 20
Dis tpizeylery Aossas /slernnvs, /e de 3000 e o Z0... L0
Ors gimeglers en ryr koliede, yitsed ois Aassesiyel, risit 40 ... 80
yortaklome, gy 3000 /e

Cetvel 540 4=5/m s gemisi€ oromr /o Fovsiye eaiter

oederler [ L-207 .
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Sy, SOyt lerndirng fon Gerelly olor Zy ve /7 Q/eger/ewm Serelir .

D05 Scuyisi Secyrs
7 Egitik 5/5 ‘e gbre

Lidtd @’E /stﬁm/‘/; 2 .
2 = FEO00 Cos™8 —*%_
HE Y A Gutirs / Sttrirs )2 Zvw?

Cre = 590 M/mm? (Krsim 53 . Kigcok olor cegeresas alinmiusthr
ottt . = P40 N e

Shtini = 1,2 (Cetve/ 2.3 B-Sotvaw)
&SVFMJV) = 4’: 5

= 0,7 ( &5 5.9x)

Fowe 4.7 Priagorr Sertestirilnls, cork /sloh ehlms (&isun 5-Gar)

5890/4 5 - o7
FHEF = 35000 757 T 5004 5) 2 Cos™7 7772

" EHHE = 25

2. Esitié 5/5 Yo gére

{mm——-—-m.____
2ova T

20. 480 - (363)°
L0000 - 52048

Ly =
EZ¢=24’

I Cetve! 5T yo gore, _
” Zy=d6...25 (U=4, pryor Semeniasyon/eo sertlsiyy i)
4 Sakr/ 5.4 e gore
]I L4 =20 ... 40 ( pinyon sementasyonio SBrA s s )

Segiten || 2= 23
Corkerr ols soyrse )
Lp =l - Zy (Cotvel/ 2.7)
Zp = 46,8723 #1429
|z2 =743

Moclilin secrimi .
7o Cetvel 2.7 obre,
M= Yy /. L




- P~
my=363/23
llml;, = /5, 3
2% Cotvel/ 5.9 ‘o gore ;

OIN - Disly keolitess) & olar fom poralel ve riyit yotolklanms meko-

IHZINOETrSI, 1rrnimurs rodsi) olaral -

5
/77 y EE e I TR,
ST 35
Secilir
. 48D 480
= e

Emmm—- 37 .. 182

3% Cotvel 510 'a gére
Oris yizreyler: Aossers 1S/enmns | 114 & 3000 o oler rmekarzmolorda

,/«-,r__‘f?_ﬁgg...‘_/,g

N
Secir e 480 4g0
T 20 &0

ﬂm:/é‘. - 7

Secr/ern .'f]mn =76 mm. (Cetve!/ 5.8)

Kesin olorok Fesprt eollen ohsh boywtars .

ﬁ = 70 b= 4‘90 17r%2
T = 16 Zq=23
X = Y00 rrrry Zz =773

Moda/ ve pinyor ois sagrsirir respriindlen sonra arkk, cordlorm te-

s Loy MHandlr bnosy yopiabilir JOroFelerndirr/en 2. bodeme belise! ok
ISl 1 P s ) .

& - Mekarizmarnn kesin olorok boyuHonatrilircss

&-7- Al moo/s

Mt =mp [CosB (Cetyel 2.4)
= 16 S COST = 16,{202

ng—.——/é‘,f’mm.

& 2 - Esoeder oy soyars

- = =z Z
(Cos38, - CosB8)  Cos?B

Z7 (Cetvel 2.7)




Zrg =23/ Cos®7 = 23,5227
H.Z’,;,g = 23, 5

Znz =773 /Cos%7 - 75,5650
N zh2=r/i56

6 3 - Toksrimot olorrelerinm coplors

A =Z mt =Z mp [CosB (Celve/2.4)

dy=23 16 /Cos 7 = 370,7636
W oy = 370,76 rrn .

Az =173 16/ Cos7 =824, 5778
V o= /824,58 rovm.

& -4 - Hels ogrsr ( Temel silnolrinde)

SinBp = Sin A Cosetln (Cetvel 2-4)

SinBe = Stn 7 Cos 20° =0,/45
/gé, =6,5759°
| 5-66"

6-5-4 L keavramear oerss { Taksimed silirrcliring/e )

byt = tgein /COS/B (Cetvel 2.1)
tgeit= tg20/Cos?7 =0,3667
ol g = 20,1382°

|o¢¢ = 20,75°

66 - Alin kovrame agrss ( Yuvamlanme silindsrinde)

Cosstyg = LE(Z1+Z2) Coset (Cetvel 2.4)
2 '

2(23+#73) . Cos 20,/382
Cosetyt = L8:7 ) _
W EW = 0,83586

liyh = POETET

Vovvpt = 2068°

67~ Profi/ layahrme Foklorier

Silr . Mekarr/emosyun ebsenter arass mesares’
oy Ttz PH(Zet23) iy (Z4#Z2)
2 - 2

(Cetvel 2.7)
2.-Cos B

ad% 370,’76"2+ 7824, 58

_35"




- 36'»%

lay = 1096, 17mm.
Arzy edilen (rstenen) eksenler oras: mesote, o= 1100 mm . /oy Syleyse X §
degern elde eoebiimek rpin profi! koydrma yoeoim ve profil bayctema fok-
ABrieri i hesaplyalim .
Prots/ kawyolrimea FoktSrlerinim foplome
X¢ F X2 = (1nv olyd ~irveds) (2 + Z2 )/(2 tgein) (Cetvel/2. )

/bVoz:::‘goersz‘gfo{m% (Cetvel £7-7)
. = Aot . St T _ 2088 n
IVel gt = TGSl R, ‘g 20,68 77, B

/hVo(WZL = D065

ot N s 2Ot%. 7
gD = (9RO - S

}'/?Va(f = Z‘gséf -

invely =0,07/52

X1 +Xz=(0,0/65-0.0152)(23+113) /( 24¢ 20°)
"J(/ FXz2 = 0242 _
Simds, Xq + X2 = 0,242 toplarn prok! boydirmo FokISrind pinyon ve olsl cor-
ker poylastiralm. Poylrstirmo /slem), yiok fasimer kabilyetni veya Lovrome:
oronin ortrmak gibi amoackra ySpelk Sekil 6-f de giosterden oiogrom -
ra gore yop/obilir L1 den [ 17 ye veya S oer S 13 ‘e kodar bSjpelere
bolinmirs olor bu olyagrom/iaratr, soylor blylbobkce, ofshiersr ik fosimea
learbiliy ey bigiir, buno korsn kovrome orar: kogthin Diyogromlor &ullamitie -
ken | oz oishieroe Zy , Za Ohs souplors, hekse/ ve komk oishierol Zye, Zpa
@sdeger ais soylars ol
vek/ 61a yo gbre,; P4 .- P5 jcin, profi/ koydirme Foktbrierini .
lormy Xe #X2=0,2.-- 0,3 secilebiir, hesaplonorn oeger ise Xe+Xg=0,242 oir
Projelendirien mekormzmea iz ddsiricd, deloysul Seki/6-16 de
gosterilen oyooromaor

2 2 A noltoss bulirwr

Ened tLR2 235+ 1156 6055
2 - 2 T

Butunern A noktasmnder en yekin dofry olemn L 12 dogrivsuna, Zpd = 23.5 ve
Zn2 = o115,6 nin hizalorina kador olmok czere bir porole/ crzilin Znit ve Zn2
ye Lorsiik gelen bu ki rpktodar

| Xz =0.373
| Xo =-0.074 elde edilir

L
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ey /oy éfu//cm//mas/m olrfocu /5// ogr"eneé//mefé kSO -
lo &ir o brnek verelrr.

Neot . Sciti/ 54 ook

Ors @wgz/aw Zy =16 ve Zg 35 b/d/? bz STYFAIEE bir mekovizmormr oz
sty erftnote, g,rué,s@é ﬁygimcr é’ab// 5/@:‘/ rern ,oro%}/ ,é@g,(a/ ey Ak Gr/erinsr
tespiti (stensin . ' '

Sea//@n bo{g@ ﬁ‘? Z¢ #-Zg = 5 4/ /:;‘//2 ;S‘e;é// & / o ofa.o X; # X,,,g = 0,85 oketines
hiz biyifioes me,«éfan/zma Se,é// & fc a/en

Xy4 KXo
2 2’-"—0,4'2’5

Y8 rokbos) bulumur
L1+ Z2 _ o7 |

¥

S na.cér‘aa’cm &r ycyéyf) a/ag'/z/ 0/0/7 S’ /0 a/og/w.s*una' Zy ve Za rin Alzorierd

kador o/mak Lzere bir porole! c/zz//r Zyve Zp ye A’&/‘SJ/ & geler bu ks nok-
todary Xy =0,37 ve Xg =048 olorok bulumr

&-8- ﬁ@‘ﬁ aarelerinirm cap/aw

Olerd = Lot~ dfz 2c = a’¢4—2ha44a’4+2m,7 (4’+X4)
g2 =2a - aﬁc,/ 2C= a'2+2/>324a’2 +2mn (4+ Xz) (C\e;tve/‘?“f)
Olyd =370, 7642 f6‘(44~03-/3)

loas=402.77 mm.

| dp2=182458 +2 (é; (_(‘4:_ aow)

f | daz -85 308 mm -

Mot Mirmwrr ors gen/§~zr§/' ;

b > Emp
b> claz (1+19/8) /42
b=6 76 =96 mm

b 1854 308 (4+tg 7") /42 473,22 romm
5“@»//@/‘7 b= 4BO . ( Uygun) V

5.9 Tevber olosrelersiim g‘@;@/@r/

} (Cetvel 5-4)

Tty = oy~ 2 /‘7,%‘ = O//'f‘a?)(d T~ 2 Frp
| Ol = Oz ~ 2/7;:2 : Oz +2X2 Np=2A0
hep - Referons proflinn toban yokseldis: (A AP =425 rrp)
Clpy = 370,76 +2.03/3 .16 -2-/,25 - 76
| ey = 340,776 rom.

(Cetvel 2.7)
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— 3_9..,
drp = 1854,56 - 2- 0077 16 -2-1.25 /6
Voipe = /779,308 rmm.
&.-10_ Tame! doirelerini coplors
cly = 0 Coseey  (Cotvel/ 2-7)
Gy = 370,76 - Cos 20,44
VGl s = 348,70 mom.
Opz = /854,58  Cos 20,44
\olpz = 1770, 20 mm.

& 11.. Yuvorimnmea oaireler/miin coplary

st = 200 Z4 (24 #Z2 ) = 20/ (Ur4) = Oy Cossly [ Cosedlyt = O g [COStyst } (Corvol21)

dwz=U oy

s = 2- 17100 -23/(25+443)
| s = 372,06 rrm.

2 =37206 . 205

73
| 02 = 782794 com.
Kontrol!
o Lwirdwz 372,06 +/627,94

2 2

G- 42 ~ Profi/ kovromey orarniii Lrsprmplonrs ( Kosmi - proftf Lovromeo orar/ars)

7.
£ :a&&{[(dw/dw)a 1T by bt } /e

£ = 0,5-,2”2{[ (cla2/clb2)> f]%- tg=< wr‘} /n

ool 10
£¢=a5-23{[(§;§?3 —‘f'J —z‘g2£268} /x

£ =05.23{ 0,6372- 0,3775) /K
l&-095

(Cetvel 2.4)

Seki! &1 DN 3992 ye gbre ars alist grfHery ipin profil Loyoimmao

FerkeABrierinin Secimi. Tramls oloniar. Kovrome osonas,
(chislarinn birbirderinin ipine Girmesi- ois interferans:-ooy:)
teblikesiin gozder geciiimess indir Zp >150 alon gordlondo
Xyt Ko i parylestiiimest, Ze =150 avhnarok gopi/ebilis:

&) Profi/ kagelirmen foktsrlerinn 7oplams rain tavsiyeler,

b) Prof! lanpelirmc FoktSriers foplemmn pinyon ve corka pay -
lastirilmes: (Hrz disirict melkanizmelor /ein { >1)

¢) Proff kayalrme: okt srlers Foplerrrurnrn pinyon ve corka pats-

lexstrrlmasr (Hiz buyiorict mekorizmoler igin (< 1) .
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/854,308
52=0.§-7”~f’3{( ~7570.20 ) —4]-—:‘9*20,6‘9}/?1'
£2=0,5" /43{ o 4/4}5- 0,3775}/;*:

6-13 - Profil kovramea orans .
%o -4
E by tE,=05 '2'4{ [(%f/dbf)i { ] i L [ (daz/dbz)af 1 ~ dgretuyt [ Urd ] } /r (Cetvel 2.4)

£ = 0,95 +0,66
le =767

Esdeger profi/ kavrome oram )
Evip =Eas fCO58L  (Cotve/ 2.4)
| farr = 7.63

E-14 - Adim kevvrameo orar:’

E,g-—"b'z‘g,é’/pg =b.Sing/{mn ) (Cetvel 2-7)

_ 480-Sm 7
e = 76 - IT
| €p = 7.76

&-15- Toplom kovramo oran/

Ey =Eee +E5 (Cotvel/2.7)
Ey = 4,67+ 4,46
V&, =277

Bulunarn Eg ve Ey a/e_gi'er/eﬁ, cevre Fizirin Fesoplanmasidan Somnra gy
cer fontrof edileceltis:

Not . Kowvromer orans (&3]
Silintlirile chishierde, her bongs 1k drs orasmdoks femasin bostangic ~
Dor SONC Ermes/ire kadeor gecen zomar? 1gnae, bu ais/erden birisirr
yverrlanme Silnalry bzerinok Sledfen dbnme mkitorino kovrame surel

s/ oenilirse,

soress
Kayrarne SULES! . fimyromer oran (€) ooin: alir Bu ororr darma
Alin Yerbesirma iy

7 dlerr biiyik olmetdlr 1 der kieik olrset birolisin femas: brttykfers
biroz sonret moteckip dis femaso basloyocek, bu ise oorbel; gecrre,

g&r&//&/ﬁ? bir cealismes a/og?z/rcmmé%/ﬁ
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Doz arshee Femos LG gepishit boyunca bir andey boslayp sona
CralgIncen KaVrome Oror SUOECce Ghn oo Filers orosimrtioks Lovrome SOre-
s 1l fari eciebiis (Sekd 5-2). Ddz ofshierde kevvrome orar: oegers dbis
SOUlerinc: Ve geuriry orarn Sodilh olorok oo reekorvzmaloro 425,

750 orasirdy degrisir (Al s Epyn = 4,08 .

Sekrs) 6-2- Alin kesiindels prokl tovraomer siress
AB( Epy , Eoz nO&Fa/onry Her 1k olish cordo
ort referons profiling orto dogrusy e
ks HolAeloriclir ve AB =Fps Fpp ~& olup,
arter clogrumn bu Epy Epp kismura kovrome
GEUPIUGL SO verdir).
Helise! olis/iterde brr dise arf ki ol profitinden bird aigerine nozaror
1207 Olarok Fokstmal dpiress Gzerinol Sledlen hels odmr H ladlr dspmdstor |
(Se&r/ 6-3). Bu nedkenle bu ks clrr profilinden birimn esile birrokiacs fmo)
so baslomosmaern IHEaren diger profiln esule lemasa bashyobilnass iolr Aok
stmo’ silnlrins Holadee dormess garalsr: Bundbwr sonre es 1 ofis ares ok
ki Femas alin kes/tinoeks prok! kovrome stres! kuolor obvorm edeoskin Sy fel-
dle helise/ olishtercle oz ojis/iere nozorar alsm Lesritnded; profl! fovromo si-
resine jlove olarsk M ile belrdi bir kervrome SOr8sI ordss vordir Bbylece 70p-
lam kavrome orcvs !
Ey=Eu+ Ep (Cetvel/2.7)
sellinde ¥l eolilin




Eu — Alir keesitindeks profi! kovremea orens
ER - Dis ono dodrulorrin Helis olmas: nedens e love keovro.
orarw (Adkm kevromer ortyr )

Disonc dogrdarr (belis) vege
/\\ o eizeny dogredors f- Koroma dizliens

N ﬂdér"/

S
-~

Y M ’ A

S R 2

~ e [ Tame/ sitnol
” S \‘2 e dermers

a8 ol - _ R
Tomel dairess 1 {gim;’fr/‘:? o e o3 dis araswclads femas cizpis
el ol ‘
(Drs ona dogrularma egrk).

Seti! 6-3- Helise! aisll garkfe kavramer dizlems ve Femos dbgrusuur
oosterinesi . ‘
K- Bir heliseldise orf {ve 2 ol profiler ve by profillersn fok-
Srmat deiress paerindle Shedien birbirlerine gore /zof denme
| rrikteres
Bo_ Temos oogrularmn avramo diizleminde cork abseni /e
yapltiklors oes,

Ba.. Temears dogrusy e ofs ana degrust arasinobikes ocr

HHelise! ohs/ilerdle /Lr es ors arasnaaks termas bu aislerss her ki okn pro-
Frlterindes leriol olans vzerimdeks A grbi bir mokioder bosltrr, yovas yoves
baoyyerel cizgise/ femase dEnisor, sonre cizgrise! femos yoves yoves ozel-

rak ojger prof/ dzerindledi £ gibs bir nokiacks som erer (Seér! 6-4)




- 49~
Bir alistn fovroms stvesd bogarce:
agle Yamasio éu/una’a_@u nakSlrrs
adris —] £ Temeosin brtmesi

e

Kovroms alens
Aynt onde kovramedly
ervse

bLifunars roltaiorss

4,2,F. ..

Her Slis crosmmaly temasi baskmess
Sekr/ & 4. Helisel olisin kovromo Sekl.
kavrome yozey/ (alam ) [L-2]
MHelise! aish corklor obnerkern ois yozeylers sobit bir kovramo (oz&y20krm
gecerter (Seki/ 6.3). Bu yozey, evolvent ofsilerde birltte calison ik carkin feme!
clirelerins stindirlerini orfak feget,ohr ve (eger ois oibs keesiimes: yoksa) 14 ohs
bergt SHndlirs Faratinclon siwmwfomr 1 ol ferhongs bir durumundaks Femos
crzgrsi ( B-grzgilers) alis yizeylrinm O andks kovrome yizeys e ol kesiyyr
B cizgilers. helise! dislilerde birer edik dogry ol obs yuzey dogruloria (s yi-
zeylorinin foks/mof dalires] Silinalir 116 kesiters ) do @5ikHn
&-1E .. Dis bogs fowrendFimerss
Listhierin doba sessiz bir seli/ole colsmoss ve doho ylksek birylbk /-
S keabrliyefine Sobup olmass 15 profl ve genisik avzelimelers yaolnr: kév-

ramaye girme Srasndea darbelers, ekl degistrmelers, tovramoatn ¢k si-

rasindler Femos Ly i Lol mesin Gnlemek amecy/o Ois proflinig bos ve -

bows Lrsinlor veya yonlbz bos ks (s boss daralfilmms:) olizeltilr (Sekiltl s

ve Sekr/ 17-70). Dis basimrn fokrben s elstié deformasyonuna @5t mikior

e gers alinmass (yakon buyokligine bagh olorak) e guord/# azaltlobslir
| Cor = Caz = O g (Kebi/)

& 17 - Koyrarmer Foksimets

Kervrome degrusunun Faksimats (kavrame faksimaly) teme! abires/ vzerinok:
&f taksimote [ teme! deires Foksimat) esitir (Sekd £2-20).
Fpt = Ppp = By Coswty (Cetve/2-7)




e

Diger faraf¥an, atn kesiinde foksimal olbrresi bezerinaeks oom |
Pp=myp T =mpn-7/CosB8 (Cefve/2-{)
Pr=i6-7/Cos 7

“ Pt =50,6% mm.
Pot=50.6% Cos 20 4y
| Lot =476 rmm.

T Mekan/zmaoa, boz: Lonstriddtilr bayok/okler

o Yorfakiomar : Ruylmeant yotoklorler s fara ) yoahok-
levrorrs (Sekr) 7-1)

o Yarok corklii t (= 1125 e, 8 =/70mm. (Semer 74 )

o Prryor vty caps D Ospy =370 mm. (Sema 7.1)

o Cark gBvoles:-konstraksiyon boyutors | Seki!/ 88 hr/dz =—
Sebi! 82 sp/mp=—; b5 /6 =4

o Kullarmlon yag ve yaglome sekli ;| Esso Sporkarn EP3 ;

' /SO VG Vo =220 mm/sn |

Yagurluk : P=0,9 kg /am’;
FZ6 -kuvvel bodemesi : 12
Darimer yailomey | korderabln yog si-
cerk /gy Lyag = 80 c

o Hove bir YOG SOGutmey duzers : Yol

Sema 7.4




~ — a5 |
NaF 1 - Finyon copr ieir mf capuun belirfeyiel olup olmayacogimm yolklosit olrok
Korntrolks !
Gene! olarak pinyon milnoe, tobon obrress copr rm cap st bk
bUyLk olmalichr (veyo O 3 dyy +3-m ). Ozel hotierote LIy ve ) hek
Pre (yekpors ) olorak 1md! ecii/ebilr (i on oy ) Sekr/ £33, S
oreroly, muk feme/ bir kribik editreye miisoodcl el lmeyecok seditbt yor-
bak coplorine de oikiol eulimelisty
M coopr .

3 [/ Twmow dlsh I o~ l Tz
=4 7 7/
s 172 C tom wm | A pom | A ( )

/e heseyolanir
D, v IMerkesiinurrs moment' (Grregun, kolkirmior moments veyer itk hona-
lea¥ momeny’)
Leorn. — Buruliner emmryet gerimest (Cotvel 7.7)

S Endirme Ipn | oz buridironn GBz Enone alrmess, bure
Karrsihk depklemierde burulbe SNy er GO inest Tip, 117 oSO ols-
revk konulmens) yefer/ihr: Buradhn gecicd olarod oy sy ologers el e
&in Dokho kesirn bir hesop ook ISTENYOrsT, Aesoplracek Lesitiol

LI burilmo ve egrime rmomentlbrimnden esdeger moment bulmr ve
bir egtime emnlyel gerimesi ohporok burotlon gerell m/ goor hesap.
lanr Meveu? veyeo olisibnilern bir v/ gc:r/b/ 1EV FOrS foldor graliered
ofe burulimo ve edrime gerlmess hesaolonalbilie ve buraokbr FrBsey o/ -
ren esdeger gerimenis, empyet gerimas nolen &igik oluo olrerags
loptrol ecilebr/ir ( Dabe censs bileyi 1200 ketsvrry 42 ye bokiz).

tsh | mm | Mo/zeme » £46 16...40l0..63163. /00| 700
rMosels - SESD | O 45 32
SRR 2t 9T D ] 25 |32 [ZE_.

Zfem N, A??m’z Mesels 34 Cr Mo i L 42CrMp iy o o 40
SEmanfersysrn ¢alildlrs

Cetve/ 74— Buru/me emmyel geriinesi Tiey s Lobu/
eailebiir oederterr. .
Mol 2 ~ oy é)}/fbm(’q@r /se s/ yakiasunle
o Sik! gepme veye oSvilmds piyonde
0@’/ dspy = 7,25,
o Milde frezelenmis piryonde (pingers vemv fek perge - yekoare-) !
oy ) sp = o
atinabitir ( Secilen | olahd = 390 mn. ).
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Seki! 741 i F ok rsletmesinole kulloniary bortls b komnveySrir

Lobtirik mekomizrmosma ot kesriFresmy . P= (500 W, solda

veyer sogdle fullorn/abir, Aotrrcs yaglamals (yog foplayrer
oo/ ve yog suricr soc mevewt) .

b) Korake prmfor (egrisel dish, semeniasyonta Sertestiinss ve
Leplermis) boswpl yag metod 1le fotrié mil (C) veune:
sir germe olorak monte ediirs

) Terbrike rrasls _

o) Rodyer! yarok

©) D671 nokte yotag: (ebsene! yokler /)
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£} Konile chisli cork cembers (Goz 116 nitrirsenms)

g) Cegme clvolto

A) Kk olis/ly perd gobeds (sl mile st egme oforod Ferkerdiorns)
1) Digl' rool { sementosyon/o serteshrlms ve Fosionmms)
J) Helise! obisli cork gobed: (6GE50, 8 kolly) prkss mily (&) vshine

skt gecme Olvrok Fekilimns
k) Crirs rosts

! ) Dish camber (15/ad edilmmws) hé//.'sﬁ/ sl géée@/he S1K gepme
olorol Aokerlinrs

) Oynad rrodkarod LyCrrerk
) Apey @klerme flonss

0) Usit ve o/t GEVde 1evr? rmerkezieme O (4 ooel)
£) Yeorkok obrme parcoss

9} Todorr crvoter oeligys
#) Texbor rrmerkezloms o

8) Gbek (basirclh yof mefodi e prbrs mls wewnes sk gepme
plarak Aakiivies )

¢) Baskr crvotoss delior
w) DEndliirme mormenti ilefern oisl cember
v ) Korupiicrr Loverr

| Detay A . Yoltoklorme ve s1z00rmez/il

o) Myl somures

b) Yag sicratmer aisks

¢ ) Pragorn

f ) Briezik tjevy —~ gariime elemons - (G poreosnm Errary ety Sen?)
@) Eksene/ yoltogm dis brlezigins dSnmemess i SIS DI
£ ) (birant Sizdlrmozlé (fozl orfomlbrder grescrlii e gres cblurils,
) Yeg grrisy

A1 brlezigrir dbnmemess rctn emniyed dizermn’

7) Alishrilmrs pil (yiik Aasimer ekl ayerienmes/ (Er73)
&, { ) Srzgirmazld elemer (O ~Rmg)

m) C poreasiu: gerekli ekserme/ 15me (ol 1o/ o/hsHrals pres
gecme, bir are briezik

fetoy B . Yadkagn yoglamess ve SIzairmaz/ik

) Sikt gepme, labirantll sizabrmozik biieags ( forl orformitaree gre.
SEr/Dk e gres doldurulir)

b) Yorok kopegs (yorek korkok /g )

) Cevresal ol oo/

&) Yori kool (yukeratbis YaG ceplerinaen gekr yodlor /)
&) Pirrr (alhstoritmns arer brlezrk F min dépmemess rom)
&) Oyprak mokorold tiolek
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8- Genel hesop boyikliklers

8 1- Cevre frz/

Ve L1 (8/1)

M. B7O76 2752
d 79700

“ 2= 5,34 rrfsr.
Kontrollar.
Q) Drsti kotitess

Secrter DIN-Drsli karlifes/ 6. 24-5 34 mfsrr Frz st wyges s
(Set;/ 5.2).

b) Kovramea oranfar:
Ut = 20 mifsr ye loakr.
o Aclm kovrammer oronr &3 >40(09),

o lgolam kowramo oromr Exy = Eoc +EQH 222 olmertialy:
Hesoplenasr oeger/er

Ep =746 yygur.
Ey =277 wygurn .
LUZ GO mifers rn Dzeriroe .
» Aclrr kervvreymmc orev Ep >12
o 1oplorm ALotvrorme oran: Ey >2,6 olmololr
Karokieristik bz ’
: 2
2,30024 7 o (6/2)
- 534.23 (4,97) ]
700 1+ (4, 97)%

" U . Z1 f100 [é/"/(ﬁua)]%i 42

8-2-Nomina/ - cevre kuvveli (boksimor oovresirde)

Ft=A9.4-105. P [(r1y o) (8/3)
veyor

Ft=2000 77 /dy (8/4)

Ft= 2000 -52048 /370, 76 .
| = 280764 N




st

— 4/9..
83 = NMomine!/ - izgrsel yik

& , . .
Birsm s GErrshiGine Sisers (N/mrm) nomine/ YOk veya s genrsl -

girin her mm sine elel eolbn cevre luvvels D olarek torit eohisbi

Ft  2EOVEY
b5 7 450 , (8/5)

" Ft/ b =585 M.

Noét - by st bp olrmoss Aalinds

o D15 yizey zorlanmms: 1o, doha Locok ofen deger ol
o LS fbor zor/ormes: jpin, Aer skl tarolton 7m ye lookr Fo-

S071 rsimior tasigicr Olarak kobu/ ol
8 4. K% U~ Fokitériers

Hertz bosinct 1pirr kullomlorn bosiestiritms bir rFrocle | KEfpk o

KH ;ZJ L (Esitik 5/3)

Lo¥_ PBOTEY  4.9/44
48037076~ 4,57

" KHE= g6 Nimn?

k,Z)}.:S' torboyre ZZ?F/@’/?/??@’&“/ 173 etallewnnlcrs bosiHestirilmms Hir rimoke; Li- fokhsm.
A x
j s fo
L : { E&/ﬁ'/{.{ 5/5)

L= 2EO 784
48076

I Li= 36,6 N/ mwm®
(C Of‘/é'/dy/"//? I yerkilosimly bowuorairibnasmmon Cetve/ £‘ 74 ofer, K2 M,
Ll= 40 Mjimm? secitniss) .
byt bo ohross holinde, ks 8.3 deks nol gecer/id:

-5 Egraik yors coplors (0 kesitirnok)

(g —ve Foban tosme kobilyer 1o gerell degiloir).
s %mvrwmcrn/ﬁ b&’@’éfﬁg/wﬁda
Faz =05 Zz [1 7] - (dlat — dlps ) (8/5)
.ng / 1,2’2 Faé/ary /g & sé/&ra/e 0/7 /mré-/ et ,éu//zm//m
jjg s=05 [ (7657, 308)% (Wm 20)% ] 7

| Faz = 354, 46 mm.




.
Jat = aSin oty s ~ Faz (8/7)
Fat = 4700 - Sin 20,68-354, 46
I £as = 34 rom.
o yam'{f{gxzquwggggf@sma/a ;
T Jo =05 dpy - Cgetypt L1 /(LI+1) (8/8)
Fo - 05:348,10- £y 20,69 4,9//(4,9/+7) |
I o= 54,6 mm.
- Kowvremerus sonuncl: -
ey =05 (da - ogg) * (8/9)
Fes =05 [(442,77)°~ (348, #0)?] &
" Frs =470.8 rmm.
2 = - Sinstyyf -~ Frq (8/40)
Fep = 1100 - Sin 20,68 -110. G '
ll .ng = 277.6& rrm.
8-6_ Oisim yaylanmo rigriilgs
Drsin yoy sobrtess (veya yoylanma rizitfgi), {mm ye etk eden ve fum

olis egiimess meydone getirer bir Livvel olorak torsHenebily: (DWW 3990 el 4
[L-35] dler1 . Drisvrr yoflenrmey FFIAG7, alirr kesrimolek: ois normal kuvvers olorok
bars ¥ ediir &7, bu Luvvel, qurr andlr bir veya ooha cok ohs grifimn kovramo dbiru.
rounely bulunduygl Hotosiz oishol, f e oS genisligine etk eder ve ol kesitin-
cled; clis evoliventin/ normal ¢ dm Seki/ degisrern Luevettir).
@) Krselbrimrs hesop metod
Dol gbvdlel; porklor ve oisl cembers rizit olrr porklar, 207 stornctr/
referans profiti ooz ve helises oishiter ( B =30° ye keodar) g orfolome deger
olorert | | ,
o Tekr!— yoglornmer rizitlGi (aln kesitinde, ors genislgirin ber mm S/
s brr ohis prfine arf feks/-obs gay/cynma rige i en btyuk degers ) !
o’ 74 /V/(mm/:/m) (8/77)
o Kayranmer - Yo/fanmor r g [ ahn £esifinde, ofs gem/sligim Aer mm
S/ rgin toplenn ~als yaylanma ryHiGinem orfalame degery) !
,i Cy =20 N/ (mm tim) (8/72)
crtreborliv,
') dinanuk fokfor Ky nir, ,
Cy ; dinomik foktor Ky, genishik rakicrier: Kuyg , Kap , Krg hem ok

ahrr FaltBriers Kine , Kgow V& K 110 AeSoplonmosmsoes &llon b




0 | | "5/ |

D 3690 Jer/ 4 L -35] den O mefoauna gére -

o DUS ~ & 1 Oy OUSI waarklor

. Referons profili DIN 867 veya 150 53-7974% & gbre
. Dz - ve helisel ol obislh corklar (B4 30°)

o Profil kovroma oromt 12 L Eec < 4,9

a Ma/fzeme e F L Celik / Celik
K Dot gjé?a’e//' g:‘ané/m".

o Herhongi bir rrar/- gObek boglonrrss

o Crzgrsel yik  Fefb - Ka > 100 NS rvarr
e | ' o
| 7Bkl yyonglanma HLFIHGT = 1y MY Crmam grn )

X(cwraﬁ?a— yerarme PG Cy =20/ S (i pm)
cHrie ancok | R . S '
— B=30" y 45° /';r/;/"? e &a, ofeg-éféﬂ' ;8 /ﬁ’ ve B2 es/tliklerine gore dokba
LLpbtdr (% 20 oen % 50 ye koolor)

— Cork gbvolesiom oiger selillers ipir, 8/73 ¢ bogm#is: gecerialr

—. Oishnin obiger referons protfi/lers 1, 8//13e v

— Diger molzeme gr¥tlers /g, B3 F ve 8/13 g baginilar: gecer/ioir:
b) Diredt hesop metody [L-35]: |

o TRk~ yenplesma FFIHG )
Aln abslh gordiar g,
C=Cpp  Cr-Cr Cg - Losh (8/43)
bog sy g.?g‘erﬁb//'/',‘ " o
| Cip - TeOrIk fekd/ yag/fzﬂma FLIlGE (Sekr! 8-7)
Cpp | ool Govekl corklar, oz cishiller ve ver/bnss referans profils (e gecer
Lider. Helise/ ebn 4:;//@// carklonr e ise, Uz arsl; esoeger okn carkiun | rormo/ kesr-
fe) cup feorrk gq’gf/@/?md riFIARG esers el
Chr zjbzé/%é ‘faAé}?cw‘
Olprrse .somm/cwv ( sz‘er H Podlesnik , B ye gore ) /e Hhesap Somipitars (Websr|-

C., 5@047.5‘&*‘79&' & ~y& gire) Crrarsimdeks Forks GBZ Srne ol bir Fak/ordar

0_0/5/ ga Svolels mré@r e,
Cop =
orhincrak hesop yapz/&é// -
Cr - Cork goveles: form Ferde e { Se,é// &2)

Disly cemberin ve ks gbvalesiirn e.sv)@é/ (57 bty FokFOr /e GBZ SNLAE /oo

(8/73c)

: Jﬁﬂf‘ﬂd@ erris olorr £ P deﬁer/ef/', leorss gordiors oa Cork GOV lPr/ 117 @ss 7 ved
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e
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Ornek : Zny=36, k;=+02, Zpa=190, Xg=-0.2, Ctp=18.7 N/ (mm tim)
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B e
f.00 /..’::__::__ o
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Sekr/ 8.2 - Cork GOvalesy form Ffokfori Cg icin orfolomo a’e:g;'er‘/ar (#erss caré-
larn o a5t veyar obher ri7t cork GOVOlss Formumey soklp ebralor
hatnae) . Cork gbvalesiny feks/ yaglonmer it hgr dzerimoled el
c'=08-Cp-Cyp - Cosp obr Drsk gbvalelh corkiorcl Ol Yy

GG obs genisligi boyunce AerG o7 .,5‘9477 8.3 ¢ o veribnis-
bin Ayrveo helise/ obsl 1orr Fels) GOy FLFIHGE SEmotsd mlbrok .
 Selr/ 8.4 ole GOstermistin o |
e —

jeév'/ G-1— lp=20° ve hup =l 25 1my olar shondlord - reforons Profilll oz ol ot
COr&/ar 1o teormk felkr/yoe iy il cph -

Liger referons profilers: /et
o lorkeinin OIS baxst yOkselli5i OF mmp Civermely OIS, O 14 oo yokiasd
olerek Y% 5 civorinols &z

o Klrromy sy 25° civaroly LUglrsR, Cih de %5 crrormndly ondor
Gercek beks! yoylanma ryr¥g' =08 .Cr ¢ wh olup burocads 08 fokis 7
alistirslmis dots gbvoll) carkloraly yapiarm &/ melors ordolame bir degey.
olir (Esitlik 83 e ) Co, Spki/8.2 ve L/ttt 8 AFC ofe verdimistin Hefise/
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/?efera/?s profshnin stondort -referons pro’Yy farrsisirolods Aatmss bu fok-
L5 e gBz Srone almr
éb [’/-/—0 5(425 -*‘ﬁ;p/mn)][/..aag (20" an)] (3/,30/)

"’(P/'? :-20 /7 P ._/77/7 ’ /’)FP E/QS f??/) ve .,ecp =225 177, O/O'/) 5?‘0/70/5?/‘?‘ Vg —g™

Ferans pmﬁ///' c:ffgr///er ren Cgp =7 ol o
Cas=[4+0,8(1.2~hep /rmp)] [7-0 02{20 ,,)j (8/13e)

veye , o
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Torbrik mokinosimn dozgonsizlok derecesim ve ayrica normal sk
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Ko olarbe farkd5r (isletme veya colismer Fakisri de demir) sekimol gzanone alimmr
Ortayer grbear mokstmm s yikis olerrak ;| Nominol gk K alr: Togimea
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8 9~ Referans dewr soyst N, szmmué Farke tSr Ky

o Referans devir soyisr N
Rezonons bSlgesin/ fayin eden ve dis frekomsmrm Bz Hrekonsa oroms,
olar sayrotr (Seki/ 8-8). A CYrt DO, DINYON OBl SEUISINS FEZORONS Hoyss
SOYISING Lranl olarak oy For ectiebilirs
Nebz /g veyo N=ng/ngq | ' (8/77)
te — Dis Fredorrss
Devrir seupss ile oogre ororntl olerat Yokselorn olis frekorss,
Yz =(ns[60) Z; (8/v8)
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e~ Oz Fetbars
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WeFo-did9-Se Yt /. L. (Esithit 8/20)

Doty gbveleli cark /evnm,
| /o =40 (Set’/8-8)

23 s34 \ [ o _(490°
N=1. MQW-W' \/Vzag 1+(4,97/)*

I A= 0,090
Lozonars
J i bolpess
5? % Arey
N N | &b ot belge  krctib st
8 2| Bolige NN bslge
8 ) ! \(/(V
¥ & | Rezononsfon | N\ ke st Rerpnons
E 5 DNEE, A\
I Z \
3 R =
. 8 w
7 o ! [ S ] 1 e
) a& 410 15 2,0 25 Referons devir saypsr N

Sekr/ 8- 6- Cositl devir seyisi olarnlor: o #iresim omplifidier:

(Ettresim genligi)ve &y, dinomik foktcrierd
_____ egrisi, hesop in Ky nin kebil edifer obdisimidr

s Oinomik fakfor K, ;
Genetlitle foksimot ve prof/ Aotalormne; cevwre Az, obrer sistem i
FIHIGIrE , birrre gersigine geden kuvvel £ [b ye ve ofislerin rizifhgne baghols:

& = Fago. [ Btot. = (Fatok # o) | Fott. = Fotir. [ Ftod. #14 (8/22)
sebimol fovle saifebilr Burook )

N
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Digh cork orffmin
Ingirgennis fitles
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Seks/ 87 - Sonimli yoy - kote s;sr‘emx gt moole! %a.swr/m F Fyay. D - sbrelorved
I}J:, .72 Pmyon Ve ¢afné tq::m &w“/@w/ cwﬁa/e/ mom ﬁﬁf‘f
T=nPla/ .?2 ool S/l o,
=P (o - a’, /.?2 1E “bos sx/ﬂaffmfe
O)Js ve 72 ye .bafgfﬁ ofaroke g ve mz { korvrame a/agw/sa veyer femel
Sloiresi yoriceping indirgenmis koHeler)yerne  J=m ik fonur:
) my vé. mp ye ‘éaﬁkf olarerde Aisl cork g B, S genmls kiiHess
yﬁwhé 5’.mféa?-=' 17y 1798 f(met g ) = Ty - Tz / /J,"‘rb"'; +Bprf, ) keeour:
S e - :

o
{274
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Tevne! clvress tapr aZ _ o

Sekld 8- ey ~ Corkd, ¢e»;v>¢/) g‘c;;c"’abzm gés%a#w%?v@s} [L-35 7&i/ 7 1.

/e o’mwmx/( Sk Lwvyeltier,

kitlelerr ey/&amsfz g/ cwb/ayx&y/a cw‘ayar griecns @ffgasv' ek kuvvellor orosmals
bz dﬁ@cy/cmmcw/aw ( Syrmelenmeler ve n@gw;‘/f v lermeler) a/o/iyyfsy/&f mega/ama’
gelenler oe belirFilebilr: Bu fiz m’czzf ga/awmaf/eyr/ SE protilnoels ve s foksnmatin -
_dméf /éa'c/n///naycyc*mé ﬁa%@'/ar a’o/ay/s/gér ortaye erbor Bu ot ek kivveHer, se-
i rimelBten crban ve f‘a'é/ai‘/ //e m.sﬁez‘en biiy ik olisly /):W’a/é;wna' sehip bulincn obs-
4 cﬁff(’ crFHrirarn /é.d//z@/)///%’dxsf berlcle, fek fok her 4:'/%}‘”-; ////z bir bontroldern gecr-
éf//a./rgw yy/cse.é hassasyyette /,5*@/7/77/; cordlordblinalrn ook boyok degerler ol

ot
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Kiicik cayre hlarina ois hotalorvin oUs yokone etss, yoksek buzloramb ol
oter azohr Dinamik ais bwvvellerinr bosrn olorak elde eolimess 1icrn cok ayri el
hesoplor gerek/icly:

oe9

|| il /]

o ,
& / /

096 ,y 6/ / d / /

AA A / Vi
TIw T
09— s MRy .
f 092 — . // et //
agn yd yd 7

L .
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oo / f // //
e t |
4 / ////——daz

0.50/ = O 3l

arz

|

|

Q0" E‘ l % |
020 ' L_/ ; =
o $ ———a bk
w02 z 4 & g to! 2.707!

Y N —
ekl 8.8~ Cork Lot foktsri Fr (Dol govakly plyon /aisk
Govalel/ gark o rpm). Ooly gbvolel cark veyer
Ap/oe >0+ ol diisé Govolel cark i
"= O otrur: P =Fg [y .

! K reirr hesop bagirifior:.

Referans devir sayst NV ye boglh olorok dinomik faktsr Ay 1t QEGrsImr
| S‘ssé// &8 o verimist. Bu sekil yordime ile K, , cesitlh referons devwr .s‘ag//.éw/?a'
| karsitle gredors asogiiok’ bolgelrob hesaplanabilr:
o) kit olt bSlpede oipamik fokfsr (V< 0.85)
| Enolistyi mekarnizmalyr: ebserya by bolgecle coldsim ve &, nin burcolrds
a’@m}‘/ﬂ'ﬁ/ bosit olorak yokselen bir dogry (Seki! 8-6) oluyp
K s VKo (8/23)

I bagirfiss e Aesaplonm:

l
g
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ek 8-8a - Dolu gévdels prayorn - Lork ety icin rezonons devir soyrss
(2 (1- 95 ) -u?; 9y =iz fokme { Esitlik 8/79¢).

K~ forkibrd | ;
e S T s
(8/24)
K'=Cypp-¢" G +C03z
G - Farktoriz
G= % (8/25)
Dologisyler,

KV=N(C|N£'C"G"CL/3)+7' (9/26‘)

alegienr ol

K- Fp /b L 50 Nmm obnmess bokiok, eger ki, =47 /se (Eg#ik 8/26 e gore) dbba




0 -
AOISSOS Firesmm onolizi yapr/meloie:
bpoz - Kovrome Faksimet hotos: (Cetve! £2-1, E2-2)
Lok ~ Kevvromo faksimots 1¢s alsme miktar (Sekr/8-5, 8 -5a,8-55)
Coya~ Cya — T@sir Fakicrier (Cetvel/8-2)

Teplowm kavrome orom Ey Cuwez Cug® Cvss C v Cug®
£ 76 0.75

Diz afisliler L8 066 023 o9 080 080
2.0 - 087

2,{ 0:6? 0,::2 g,gg g’gé olzg

1= . / 2.2 0; 6 0, A A 0'

Halise/ iy iler ¢ 25 peo 070 063 T 042

3.0 0,55 007 o557 0,27

£.0 80,44 O, o4 0.52 o5

50 044 0,08 051 4,0 0,08

7o 0,40 o.02 049 0,04

0.0 0. 58 o0.01 o048 o.04

Cetvel 8.2 — Dinormik Faktsr S joirm Qerekls fes/r Faktoriers.
A farkdSrlery (OIN 3990 o gre) : Crue=Cirs * Cyz »
Cvsg = Cvs + Cre
bLroti/ dﬁze/fhesf yapilms oishierde , 2/3 form yok
terrr Cug yerme Cyg /3 ve Cuy yerrne O @/3 Lorir:
Ancark 5n sord . OIN-DIslh kalitesi 7 veya ooho rassas

Ol it

Ko fak#Bro (Esithk 8/24 ) ayrice, yeni DIN 3990 7&i/7- Arokk 1987 L 357

starclrrfie vérdxé/,
KeCpr Bo +Cup-8Br Cyz- B (8/26a)

Formiiline gore o hesaplonobiir (Metot 8).

Oy 4odsayrsr, faksimed holxsinm eFfkrisins goz dmine olr: Sobitbir deger-
o Oy =0.92 (Selki/8-86)

Cvp ,odsoyis:, profsl- Form hatosimn ellrismi goz Bnine alr (Seki!8 -85
veye Letve/8-2a)

Cvg kofsaysss, kovromer Leglornma ripitigimmn periyoaik dedrisme etéisins
GOz Snone alir [ Seki/ 8-86 veyor Celve/ 8- 2a)

Bp , Br ve By dinamik kuviet icr , oisl horass ~ ve profl oize/tmesin

etkisini gbz Snore alorn boyufsuz porometrelerolr, oegerters .

Ep = -——’3*2'/’;”.’%5 (8/26 5)
By = ElLIrelf (8/26c)

~y /b KA




— 7~ ¥
(8/26¢t)

e
8, g E s
o Fel b Ka

denklemlerinden e/lle el

Foe ers ~ EFEIL kovramo Foksimed Horast (ALstrlms oimyon ve cork /ein)
Ygpp  ~ EFls profl form Aertess (Alsteims pingorr ve cark rvin)

foe afr =Fos - o (&/26e)

hegtt = TFos =Yg (8/26 )

bogirtilar: e hesoplonir

7

a9 C:M«
a75 ) CV?
I o4u7 ) \\ ‘ -V‘B’l
S Cvs \
0

Cvz
Frd

NN
023-Cv3 K\Q\ :
N ——

o Es —
/ 2 ] % 5 & 7 8
TBplam kovroms oront £y ——n

Seli! 8-Bb - &, rip slae ediimess 10m gerekli C, Ffokitordfers

(Coy oferr Gy ye kotlr). Bu 5rkioriersnn AEsao SLgblitlers
Cetve!/ 8 2 o do verinistir (L -35 72/ f melforB8J.

Ftas — Profi/ - Form hotes: (150 1328 ~7975 ‘& gbre folerans kullontminds,
proti! - toplam Aalesinr degers yerine onulobilr). Féseriye , biyik cordin oislh
beaplitesine korsihk gelen profl-form hotoswir (Cetve! £2.-1 e bakriz).

Yo Y 2 Moleemenn alsmo dzellilers hokinda re oeney re o rsletme oe-
Gerfer bulunmuyorsa e =4lo abnobilir (Seki! 8-5,8 50,8 556 veyo kiswm 8-7).
Eger Lovrome Faksimort hotas: fpe yering profl form Aarost fz.. kanurso Yy, fe
ol Feupin eoll/edilir (Kisim 8-7) .

C — Lis barss dora/te/mass

Oneeden /o/zoi';/ oze/bmess ga;o//mam/‘;‘ Gs/s’ porkioraty C oegert 10in, ahs-
Yrmer sontcunde orfaya cikan Lo, degerd alinabilr ve esiHik 5/26d ol yerne 4o-
rbrilir Coy Oagers , Seki/ 8-8c den bulunobilir veyer Cotvel 820 obrki clenklemiesr




He hesaolarabilir

Cyr 0,32 032
.57
Cyz 034 Ey 03
0,086
Cvsz 823 —-——--—--—-——-—~——-—5Y Y
C 090 O0.57-005Ey
Cvs o.47 O 47
0,42
Cve 87 & A% ,
/<Egk 15 15LE & 2.5 €, >25
Cvr 0.75 |o.425Sm[nley-2)]+085 10
_ 4 [ Cutim 2
Eger pinyon ve corkin malzemeler/ farkl! /se, 6mce Cayy ve Coye
sonra Coy =05 { Cary s+ E; ay2 ) hesoplantc:

Cotvel! 8 2o - Ky rin bulinmens: ici Co (Cyy oen Cop ye ,éao’a/*)lve
Coyy TOkHSrErinin hesep Liyikliblens (L35 Teril { meforB].

Not . Esitik 8/26¢ oe!

o s berss daraltdmase Cy rin degers Sodece alisli carklordak! aisli kalites/-
nirr & (O 3964 ‘e gbore) veyo deha hossas olnost holinde yeriie Apric/a-
brlir:

o Disly corklarcler ol kalitesinin T (DN 3964 ‘e gore) veyes dator kabor
olineyss bolinde By =4 albomn

b) X, ke vl éﬁ(y&dé (V£ 0,85 ) A’V' renr yardme: aliyograrn (Ovinorrrarke Fevk-
Asruin, DIk 3990 Te/ 1 melot C [L-35] ye gbre grotik yolyle elde eallmesi);
Loz reve bobuler rle &, , bir diyagromats (Sek) 8 9) goshers/eb/lir (lrsat
s hesap metoo). |
(1) Dolu gbvalely carkler, buna badgls olarak Esiflk G/27 ofe  Fo="1, c'veCy
retn otsobiye bokimz. (Eger b /ol >0.05 ise, disk govdel ve oI5l gem-
berli cish porklor igindle by djyagrom Lullon labilir)-
Fp ~ Koknlk ( Selr/ £3-75¢) .

(2) DIV 8E7 ye gbre referans profil -20°, fpoe =Fs Cos 20°
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j
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5
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0Ly
o 500 4000 A2 7800

Giitivm
Seki/ 8 8¢ — Profil dizeltmess (s bast clarolfiimers:) Cpy, i alrs Frrms
Aoleppsiyle elcle edifnrs degery [ Hesaplon/r s /¢

Cetve! 8 2o chki egiflidge bokwz). Pigyor (1) ve Qork(2)
m.cyé'é’m@/eﬁh;b Forkts phmerss bolinde (=08 ({ Coye * Loz )
beginrss geceriohr [{-35 Je/ ] .

(3) Teki/- yoylorrme rij/#gys .

o C'= 1Y N/ (i) Oz ohshier g,

o =43 M/ (mm- tm) helise/ oistier ( 8 = 20°) v
(4) kervrernes ~ grauplesrmmer FLIIFNGT .

o Oy = BON [ (mm - gem) iz isliler 1672,

o Oy =BT N (o tam) helise/obshier (8207 ich.

(5) Cizgise! yik Fajb - Ka = 350 Nimm. | i — Yok oozelfme fakliont (asogiye
bokiriz).

)



(6) Dis bisgr oralbilmos: Cgy=0 .

(7) Dt~ kotteterine korsilblk gefen fop ve lee fein kabuller (25 =100):

DI~ Iognfi e
2 141516 718 19 [# 1~ ]2
Kbyt Toksiment hoves: Fng dm 12 |5 ] 75 |24 |40 |60 | 400 |5 | 220
Algmer rrarkidony Yoo G (O80T |45 (25 |4 |8 |75 | 30 | 45 | é0
Foe - Yot L 1.8 4.3 |75 12520 (92 |45 | 70 |roo |v60
Jslome yinels Serfagivitiy ekl o0libws

Tevshorrs Ergwekanmis

o 1L Ey L 2 Olovr oz cishler ve Eg >1, Ey =28 olar helise/ dislier 1evn yordimei
Ay Orerr e Hgeli beme! brlgiler.:
Diig rslier rprs |
N=O,00084 Zy - U [u"‘}’(ﬂu")]%

(8/27)
Helise! alishfer ign
N=0,00087 Zs U [L¥(v+2r°) ] v (8/28)
Rezornoms folnde (N=v{)
Doz Sislhior rgrr !
0,01 2 2 [0 (ru?)] B 1h,0 (8/29)
Helisal ahshier i
0.07-2, Ve [V (14 12)] % 5 (8/30)
N=085 ... 415 rezonons bblgesindle (£siiht 8/33 e gére) ;
Dz elsthiter remn
K=066 1% (Ipe - tfet) [(Kn Fy4/b) + 023 (8/34)
Helise! oishiler i .
Kw 08013 (foe - 4t ) (Ko Fi /&) +0.40 (8/32)

Veritmis bir clzgise! qiok icm Ky, M=0,0¢ 2724 [ 2 (140°) / Y2 i lineer fonkst
yory olirak gosterilebilir ( Metol C, DIN 3990)

o Yiilelenmerin etkisin oz Sndne alon bir gk oiizelime fokionid rle brr cizgr -
sel gk (350 N/jrm) degemnde Ky = Kogp N +1 yorzilabilr - Yok ovzelt-
e faktors Seld! 89 dlaks soyisol cetveldern, Koy NV dediers 158 aish kolifess -,
re bodl oforck Seki/8-9 don elbnabil:

Suner sorky: Ky Frlb S 100 Nimm dbloyrsigler kieok crzgise! yiklerde C i
isimy 8-65 oleksi not- 2 ye é;ﬁ?zé/n/z.

o Adim kovromer orant &y 2o olon helse/ arstitercte (Eg >0,9 ipin oo yokixsi

Olarak ) 1o ve Koy N obderlers Seli! 8 9o dln, diz disllerde ise Seks/
8.85 oen atinr




—~ 75
o Aclm Lovrameo orom €< ofarn helise/ aisierde; duz ve belse’ abEhler iy
iy agrovry oegerfers arosmaly linesr interpolosyon wyapil
Kyim Koo ~ Eg (Kl ~ K0 ) ; Kipes - D2 s lider it &y rir alegary (Seld/ 8-96)
g — Helise/ Srshiler rein Ky rin dedgers (Seki/ 8 ) .
o Ka Fp/b <50 Nmm obness hotinde, eger Kz N >825 jse dbho Aassos
&tresin onolizl yapimahoin
C) Kritvk ol bolgecte (NEOBS5) hnarrmk Forkebiredr, OIN 3980 7er! 1 Mokt L
(L-35] yo gore hesop yolufla elde ecines),
o Lz SUstifeer ve owlyy lovrmrrier orery Eg >+ ol helise/ alstlroe (E5 209
e e yaklasik olral) oinomut Kokt

A g 2 &
KV’“"L/. W+/(z . :00?’ 4::}3 (8/32@)

o

boginkss e veridir
Ky ve Kz iein soyrsal degerier Cefvel/ 8- 26 oe verimrsin A Fe/b
100 Nfmm dlen dabho Lieik ise bu deger y@rine 100 Nimm opur
o Acim kovroma oront Eg<4 olon hense! dishilerde dinomk Fakiir.
Ry, doz aishier 1 Ky, Helisel oishiler iom K, degersers (Esitlid 8/32a
ya gore) aresmde ineer /nterpolmsyon yop: ook sk Forrraiife Aesoplair

A= Ky = Eg (Fiypes - Kiyg) (8/325)

Ky Az
Oist kalibes! DI 2962 (Ted/ 7. 16//3) ve 150 (326 e gore  |Boran olis//

2 G 15 16 |7 18 |9 || |42 | Labtekr
Doz Hishier 241335796153 |245|345|536 | %6 1225 0.0/93
om Heolise! oisliler 1,9 29|57 85 \/13.6 1248307 477 168.2 |18 | 0.0087
jsp Dde chishler 27 (88|75 |#4,9 268|394 |528|7.6 [/o26lws 3| 00793
Hedse/ LrshHer 4,913,567 14331239348 |470|682|914/ 1903 co087

Celvel/ 8. 26~ &1, riin O metoctuna gére (Esitik 8/320) Hesaby reim
gerekl Ky ve K fokiSrleriniy degerter: [L.35 7ai].




~75-?

0 7 ' ' Wik aifmelime Fidkidres f [ RBSe! oistiler ipin)
150 432 .
2 Dish K’u/:f&sv af:vsysz (150 4328) e gore ; G o £ /s v
%ﬁs&l a’:&ﬁfw ] Kue ldigo 1260 350 500 500 11200 i 23
o,g - Lsus r 2 ,E:'_ 3 A 1 % 4 65
bolges/ i i ETT
a7 F: o ’ i iAoy 1 #B

m’) f G e s /m 8 | 2az\ie5 10 [am|pseladsladuns
v 302 167 | L0 |27 a50l042]027 /093
a%las/ o 3el039\0.28
q72|049 10,36 103010,.25
a92loer 093 028022
a7 046 0321027 |02f

a9 \0.45)0, 311025020

\ V‘\ \\\\

[ 3= 2? f z
a 1000 m'w' G’b'é Va-y” /‘m f\¢ L
“ Disly Balifes) DIN 3962 (150 1928) @ gbre | Yok dizeline RAddnd fe (aliz ofsiier feiv)
oy o e (g} 9 g : ‘ DIN- Vsl ok K - R [t Miiwers Ofbrerde
' 4 | Kot o
Doz aﬁ's/ Yezo- Y, Z _
48 7 y 7 E | Lsos revonens
o7 ’:‘52“ J‘l / '/ 2 bopes/
4 /( 1/ /I 7 / re)
i 26 i (f} 4 Y A5
3
2
i 2,32|0.27
2301024
i 0271022
1
o 2 g 10
DER M-, Z £'Q Zplk.
b P '\{ et dé o e ’ uﬂ ﬁabm.é

Sekif 8 9 — Lk a/f‘) bSlgede DIV 3880 Jeri/ { metof C [L-35] ye gore ohramik
foktorin elde ediimess e yordlmes diyagranm ( Dol goveel carklar
ve fe /o2 S0.05 olor disk govoll corklar iz lisalns hesap
etocks | Be —~ KKolinhk Seki! £3-15¢).
1) Ganal olrak, 2) Swdece birfek cork oV icin. Ky =Fe Koy N+
i — Yk alizeltme fok/ord (Are oegertsr icin lineer /bzérparbcsyan yapiir).
a) Aclir kavramer oram Eg 21 ofan Aelise/ aislier igin;
b) Doz abishiter iz
c) Eg < 1 olan helise/ cishiler icin " Ky =Ko - Eg (Kur = K g)
Kie Seki) a yo '
Ko Selid b ye
Debo ziyacle DIN-Kalfe 2 & rpim wyguhabsr

Gore hesoplants




T
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&) Fswos rezonons bO/gesrile SInomik Fakicr (O.85 £ IV L 7/5);
Frofil dpzeltmesiz dioz oishier veyw kebo kolitedbk helisel olisliern bu
bOlpedle colismerss rshepmes (cinomik kuvvedlor cod bk dagerier olsbiiy). Burur-
la bereber, buroaty oty bribosse Ep >2 olar hossos helisel ol disl pordlor 1

meEmnfer vericr calismalar sl K, s

&, = Lz o (Ffpez —y)
Ao R /b

Ky =Cp € B+ Ly v ¥ =Kyg
baguntilar: gecerlicr Burerdl: S Cosp ve Oy Colvel 820lr, oz ve Uy Kisms & Oe o
tesbit eailebrlr

Diger toraffan, DIN 3990 Tes/7-Araik 1987 [L-35] e gbre i, :

Ko=Crs Bp +Cuz B +Copy By #4 (8/33a)
Formlls 1le veritnistir Bureda ; Cypy , Cus ve Cuy katsouylonrr Seti! & 85 veys (etvel
E2a oon; Bp , Br ve By parometrelrs de (8/265,0,d) asitblersrelan Foveirs
ecfebiir
Mot . Dinamk #okiosrin gemek degers, Esitik 8/33 e Yo gore hesaplemarn okger

(8/33)

% 40 1ne kodkr bir SOprN GESteredilir

&) itk gsto bSlpede obnormike Foddsm (V245),
7orbo mekonizmalar ve diger yiksel bzl yiksed olegats (Lakiel |

rekonizmakys ekserya bu bSlpede alisir Ky i -

Koy = Cuse - € (Fpea - tfes) #Con

Ka - £4/b (8/34)
My= Coee € G+ Ciy =Ky

rormi/ferinden birs /e hesop yopibitr Cyss  Coy - Cotvel 5.2 o fpse , Lt — K15
B9 o oy versdrirstie

Kp R/ L BDN fmm obmerst helipole, eder /5, > 47 (Esethk 8/34 ‘e gire)rse
aoher herssars Friresim ernalizi tepilimerboir A

Agjrrce, DIN 3990 Taril/ - Arohk 1987 [L-35] Kk, dedermn .

Kv=Cus 8o * Cus Br +l5 (8/240)

seblnde vermishr Cys , Cus ve Cpy Sekil 886 veyo Cotvel 8-2a obr; Bp ve Be oo
(B/266 ,¢) asitlitlrinclen Lollibly olde et

#) Aro bolgede obnamil foaktsr (4454 N L 45);
By bolgede chnomik frktSr lUneer niernpolosyonta bulummr, Soyle L/,
dnece N= 4715 /oin esithé 8/33 e G6re Kyg oleber sonre N=4.5 icmn esi ik 8/34
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gore Ky, oegerlers hesoplonir ve by ikl oeger arevsmas lrneer /rterpolosyon yor-

prleoferak Kyl (

145, Kyg)
\%)

7715 N 5

(1.5 . Kypuw)

Kye =Ky Kv= Ky
£ 5-4.¢5 = 45-N

Ky = Ky +{ Kyg - <y ) (1,5-V)/0.35 - (8/35)

selinde elde el
Eger, esitlik 8/33a do N=445 /om0 Ky (n=415) VE es/tik 8/ o
N=145 rerm Kyy=is) degerters hesaplanrse lineer inierpolsyon e

Ky (n=ti5) = Ku(n=15)

(4.5-N) (8/35a)

DIN 3980 Ter/ 4 — Archk /987 [L-35] ‘e gbre elde edilzws olir:

@) Dinomik Faktorin Korl-Heimnz Decker (L7107 ‘o gbre hesabs ( Cef-
ve/ 8- 2c)

Ornele . Bir helisel olir sl cork 1By 2SIy VErIIIrS Ol Oe = BE8 7,

1T = dtrprr, SISl borlitess 6, Eg =1, W=Fp /b =744 N, Ka=43 ve

WU =442 mfsn clegerlen il oliraImike FakfSriin besabs 1Stensy).

dz ‘.-:-358 Yarleg D

Mgy = 417003, " Fpe = 10 tm (Cetve/ £2.2)
Disly kalitesi &

WKy =Tl 43 =837 N/mm
“ " Cv=00245 (Cetvel 8-2c)

UYp = 11m/sn.
Eg = Cp =07 (Cefvel 8 2c)
St/5¢ ke n4f¢u/n"( (C‘e:‘wz/ 8.2c)

- ke -
Ky = '/7’“('/1'~ ﬁ‘?ﬂ*""a.65N/mm)-Cy-Cﬂ~yf
sy = 1+ (145420 65) 0.0245 . 0,7 11,2

| &,z 7,24

Strletres




=75

Oinamite fokise I -4, (M- %%ﬁ_ 0.65 Mmm)Cy - Ca - V4

ke it Mofrome CIFH Foletbril (Asodrde)

fow  pm  Cork 2 ron misoodle soifern kovrome foksimat botos: (Cetvel £2.2)
W AMmm  Spesifik nomina/-cevre kuvved = Fylb

Ka - Isletme Foltdri ( v’(/&'/ﬂ’) &-3)
Cv  Snfm Mok fokders (A $ﬂfg/ }
Cp - Helise/! ofisl katsaysh &'m kovromea orom Eg g bodls olorok, ozadiot)
24¢ mfsn  Taksirend o’a/}wﬁfha/e»é.q covre izl
W - Cv , sn/m
N/ 24t . i flsn
f 2 £ & & % 72 ez /& vE3 20

[ 25 |00D57 |0OD56 |0.056 0,046 |0.034 |0.029 | 0026 |0.02%4 |0.027 |6.000 |0.017
50 0,050 [0,049 (0048 |0.044 |D.034 (0,028 0,025 (0.023 (0024 (009 (0077
, 100 0,038 |0.037 (0032 (0030 |0.027 (0,025 |0.024 (0,023 0,024 |0,0¢G 0077
C 200 0,033 | 0.030 |0.025 |0.024 |0,023 (0023 |0.023 (0,022 (0,027 |00+/8 (0077
00 g9,.03¢ |0.028 (0,025 [0.023 |0,023 0022 (00273 (0022|0024 |0.018 |0.0/7
L00 0,030 (0.029 (0.025 (0,023 |Ho23 0023 |0.023 0,022 (0,02 |0.019 (0077
500 0030 0,028 |0.024 (0022 |0.023 |0.023 (0023 (0022 |0.027 |0.0¢89 (0077
1000 0,029 |0.028 |0.024 (0023 (0023 (0023 0023 (0022 (0.024 (009 |0,0/7
2000 |0.028 [0.028 |0.024 (0,023 (0023 |0.023 0,023 |5,022 0,024 (0049 |0.0/7

Ep & O 0.5 0,6 0.7 0.8 0.9 > 7
- ' &.895 0,9 a85 o8 O.75 a7
ke, pim™?
S£/S¢ SE /66 66 /66 SE/GEE GG /GE6 St/ Ao
4 2,3 1.8 3,2 73 0.2

Cetvel 8 2¢ ~ Disli cark ¢rfinin K ainamsk #ak?Sri icin Foydlolmbocok
cegerieri [L-107.

A) Drinngmike Fokicron Prof 2. Alburt (L 4] e gore hescbs ;
Ky Protikde, oisl carku: kalitesine (rsleme dogruluiunc) ve cavre izl
Gore verdmeliedir ( Selt/ 89 A ve Cetve/8-2d)
B ociblonrataran sonra ook FkiSr Ky yi Aesoplyalmn .
Retferons oevrsalrst N=0099 085 , obloyrsiyle heseploar kritrk ol S67-
geoe yapilocaktir
) Krsolfilmrs hesap rmefod
Bu mefol e K, soratl bir sekilae, Seki! 89 ook olyegramatr fayrr @b
(bl
Ky wio - Koy N +4 (Seki/ 8 9)
» Kasp - NV olegers

Disly’ feots Fesi - B (DIt 3967 - 63 ‘e gire)
Zy - U Y2 o h2mp “ Kosp - N=0.06 (o)) & 9c)
b fortsiil iz e e E = hEPSn.

o Yerk olozeltme Foktord Fe




883
A
M_ B
MW
o L
o 20 $0 [.3] 8o

Tordsrmat clrsimelly sevrebs 24 1rfen. .
LA Yoksek hossosiyerle fraglnms veye FSslmmmg, Gt/ gk
Gelrasyen olshierle
B Yoksed Aossasiyetle droslmng veye %@w:s,mr drzwmf.é
ke trsrer ol $livarole
C . Orfer dhnmsrmirk guzblerole
D Azolrmer Fass viye Fedws yondemi /& sigibg ﬁfrﬁﬂ:@v’a’a

SEé/'/QQA w Dtrerrrsrte Fov ke Sem k‘.’v nirr @il eolilmess [£ . 4!]‘

Yoxey | Cevee hizs 2%, mfen.

Kokite | sertiigi
HE £33 3.8 |18..72/2..18/5..258
£ 350 -~ 7 4,4 72 A4
& > 350 - 7 / 47 42
b L 350 ' ' 4,2 732 75
> 350 7 7 4,7 4,2 7,3
£ 350 14 73 X - -
8 > 350 4,4 42 43 - -
P £ 350 4,2 7.4 - - -
> 380 7.2 .3 - - -

Cetvel 8-26/- & InamIik Foklord 1gin yof gisherts degerier(l-4]

Crzgrsel yik: Kp - Fip /b = 1,25 585 = 734,25 M/mm , bu deger Sekl/8-9a
ki saysal cetvele gbre oro degerdir onun iin i, lineer INFErPO/SYON Lerr-
lorak bulunur.

~a - Frlb =500
Div-Keatite &
Ko Fe /b =800
DIN- Kalite &

fe =078 (Sekil 8 9c)

fr= 059 (Set/89a)

8OO - 734,25 _ Ffr-0.59
Loo-500 ~ 0,78 -0.59

H =0€3




Ky = O,6F  DOE +1
| kv =02

b5) Direk? hesop metoch
bs) Ku=N{Cyriz € G +Cy3)+4

( Esitite 8/28)
o Faktsr '
S IEOR ~f=  (po it 6 fos)
g Fa /b
A2
G= 7,25 555
lc=00s2

o Tesn FolkdBriers O, w2, Cve /

Ey =277 olon helse/ oislier iernm,
“ Cove =058
(Cetve! 6-2)
|Cvs =009

Ky = 0,099 (0,58 14,3 - 0,043 +009) +4
| <3 = 402 '

ba) Ky =N kvt (LEsithl 8/232)

K=l Bp+Cvg  Br-Cug- By (Esithid 8/26 )
@ CV Fer e S Femimi 4

|Gy =032 (Setr/a.96 , Cotvel8.24)

Ey =277 —\Cyp =024 (Sekr/8.85)
Cue = 2287 (Cetve/ 8 2a)
VB £-0.3 (
Cyz= 957
VS o3
lcve - g2z

Eym B7F i Cyg =008 (Seki/ .85)

Cyg = 2856 e 8.2
LV fy—¢55 (C@ ¥ : af)

O Q0,094
VER 7756

" - vg= &0 ‘.7.93

o FPorametreler Bp , Br ve B S

8o = e Ioe efF

' foe - Let)
FESD - Ka

- Esiti 8/26 b
Filb s (U B/266)

— 2 -




Bp = 143(72-22)
125 585

| 8o - 00

B, e eF F mf’-(ﬁ‘-"g“‘) (Esitik 8/26¢)
Fe/b Ka Felb - Ka

Ny = AG I

B = 243 (22-2.2)
725 565
18- 0,387
8, - i /- fﬁiﬂ%ﬁ l (Esitk 8/26)
e TRA

=032 .09 +0,23. 0,387
| k= 0 /408

Ky= 0,098 - O,1496 +1
M &= 2075

b3) Ky = '/¥ (wm +A/2)- Zy - 2 w® ( Esitike 8/.5‘20')

Ko - Fe/b 700 1+U2

OIN - Drsle kearlitesi & olan helise! oishier g,
| &7 = @5

(Cotvel/ 8-25)
| 42 = 00087

M\/: /TL(?*W 7"-(7,003'7)-/,2

bu) Ky 1’+(H— "jj 0.65)C, Cp 2k (Cetie/ 82c)

Celve/ 8-2c der FAuclolonarak :
- YOk Fokfora O
W. &Kp =2/ b Ka = 1,25 585 = 73425 N/ mm.
WAl = D325 Mimm .
Vt =534 m/sn.
o Helse! qisl “oksagyis: Ca [
Eg=1/6>7 — o |Cs =07

Hc, =0o023s

C oz, g
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o Molzeme crfts/ foktors ke [
St/ S5t o oo w b i’
L~ /+(-—.,7m3‘5’7:~§:?5_-a65).aozss.a7-5;34
I« - 209 :

o/de eclin
Kabd! ediier l! Ky =102

& 10 - Genislik fa&r‘dr/er/ "7y /( 8

Cadsan bir dish o/f¥ istelme yokd otinda dis genisligs boywico o veya
cok olegisken bir yik oogibst arzeder Birbiri e colisor 147 obs Yzmy s Srceolen
r5len buntar birbirine boskrilirso e/lde edilen rz/eroen YT DGty ey sk
N oG ontrsiir Disly sork mekanizmersie tosuon milerin oeformasyon lornnalon
ve dislermn Jsleme dodruligundon obloys, OFs gen/sligsr boyunce dizgorn olma
yan yuk dogilimimin efeiss € gemislik Fakisrlar: ? e goz Snone alnr Bu Fakisr.
ler. Yozey bosinc: iyn Kiyg , ais tabarn zor/lonmes: /ein Keg ve yenme Zor/irn-
mexrss g Ky y: i |
Q) Drs yozeys dogridfvsundoks immolst bertos: fna J
imanlat hotolarinn Foplamma bogl olorok obsliferis imolshnobr dedon
s yhzays obgridty holas:D seklrae FtorrF eolilebi)
o L5 yuzery obSrul/tusy oizeltiinemss veyo alskero Solemlers alin e -
S cark crF e )
Fra = Fug (8/35)
o Alshrina Snlemlers ((Lepleme veya ok oz yokle obshrmo, cyor/mnobdi
Ur yatak veyo wygun ofs yuzey dogrulfusy - ybn dozeltmesi ) ehinmes gork ety
hem ok moksote uygun Secilis genslik boyutfuncly bombel cark ¢/ rein
Fna = 0.5 Fug
o Maksoolr youn Seciimis ue daralfmorl cark i igim

bnar = A7 Fus (8/38)
bosgir #fevrv gecarliols '

(8/37)

Yrg — Yozey cbgrusy —lyén /Jq?‘aé/ ( Ors gozey abgrisunun ysn Aerarss.
Risiry E£2:-3 ve Sek/ 5. /)
fyg 1602, p/h_qbn VeyD carkir? olober bayik ©fan oegers almir diger forol-
fan oisl Foleransbars /SO {328 -1975 ‘e gore uyquiancifinoty fug yerine Fa
ko imbilir ( Fg — Ois yizay obdrusumsn Foplem bates:, Cotvel £2-3).

Ayrrea, fyg  osogiaoks bagints e yoklesik ofaroihy hesao /onabily:




— Bl
K = Hiyp 4,76 - 6% (8 /39)

OW-ketite | 3 |4 |5 16 |7 |8 |9 |l |v2
Mg - ForkASro G870 76| ¢ 132 |185|2.69|4.0¢ |622]863|74,9

Cotve! 8.3~ Hy - Foktsry (L-15].
Hatirlonecad: gibi, Cefvel & 7 oen OIN-Kallte 5'e gore fug - 10 urm
Secrimisly . Esiiik B/39 kullonilocak olrmse |
Hyp = 1 (Cetve/8-3)
b = 480 mm
| Fog & 10w elole ecliir:

i
} Fog =1 446 (480" - 9,87 pem

b ) Seds! olegrsfirme (o formasyon) hatas: Fsh

“Dyrasor ve .,o/x«yon milnrn 8grimesi ve buriimasindbir oodan seds/ oegrs
e [ oErormesyons ) bagl abs yuzeys dogritlty hatose ¥ selblrol forif edlsleds/in

Fepy In t€SE/YT rpin yoklosik besop mefooks _

Yortoklorirn hem oo mekanizme lilusunun Seformasyon ve boslige, |
cark miti ve card givalasive oeformosyony burede rhme! eal s

Fop tein Ffecrids aeger/er ors gm;s%jfhe GOrer Cetve/ 8B4 ofer alrobilin

. S s 2ye heratr] 20 desrr 40 oy (900 olwr 200 don | 3Edmn 560 don
s Ggemsligs b, mm Ll becrdlor \FOO e Lacdor 2006 Loobr| 3¢5 e baglr | 5800 Lathr|  sonrer
¢ Lok ridif corklar ve mekonizma.| & é.5 7 & 40 2 76

Lar [ meselS, shosyorar Yorbi me.
keanizmerst) ve [veyo oisik cizgise!
Yok (masels, Fz /b 200 Mipm) .

2) Orte rmptik ve/veyo cizgrise/ywk) € ‘4 8 77 1 8 2L
Ft/b 2 200... /000 Nimm (atsers
G BncliIS s mekerrizmolees)

3) fFloksibl (eg/iebilir)cordtarve | /D 43 18 25
tnelonizmaler™ veyn yhsel gia-
GiseS griik (mesely, P2 LB > 1008 M)

30 28 50

Celvel! 84— Deformasyoms boglh olormke yozey oogriff botyss fp { fm ] rerr
ki) echilebilir oegerier (Metorizmoobbs ¢a’né AR sern ).
Y Neseln ) hici ke Helis acrlarvidls Koynakld tek abshtly corklor, g6bek
paps kiclk , gibek gens/yi Lueok ol gordlor. Konkro/, ok of ok
Ferswner ..S'ééklbf?? neelepmesin€ bogl olarak yYaoilr: ~ Drsi gyoaylnme
PG abls gSvolel parklore gore oo oz Snemliahs . Soyrsa/
dagerier milr oerormosyon lomae Larsithd el Dlisik obs yay -

lanmer rijithgincen doloyr besap roir 2. swonm Ky oeger/er:
Letolter 107
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br) Genislk bayutunce bombesiz veya we domm/imosiz abn ohsl corklor
VeI Fsp 10 Yoklesd olarok Aesobs ) o :
Burilimer Fern obs genisligi Soyunca kuvwel amdiime L foray, ediine i
yikleme nokros) obs g@n/:s/{g“}n/‘/?: orisincty , kabilor 06/&/ V24 L zeryndek; ornyon

g yepilirser buxw/mczf ve eg/h@ derﬁ:rmcmyon/ar/ //e

ok = | Bpe sh, b | | (8/40)
berginfyss yevalobrii-
ff;/, ,5 — 54&//%@ a/efar/msym&/
K@/v %ra/ y@)ﬁm/y
77 L
Y= (8 /4¢)
W~ Burwime ecrss
7 — Brritirmes morments N _
{ - Burwlime defprmasyonuns Ienerz izl
G~ A/a_yma' maaé/é/ . |
Zp - /(@S/%//} ,éz://z/,o.s*af/ eg/emsrz/ & momenty
Dovrese/ ée._s/!“ [ ol st/ ) rem,
4
Ip = “""32/ (8/w2)

Selki! 74 ve 840 oz Smine alimorok Esitit 8/44 e

poLndle bl2 88 b L
o Wa{f”/.?? & o/:,.?

burtirrrirrs P ercasirey lecyrgilibe ya@n ve merdezeln oy /2 masoresindods b liiin (e -
Gty ez ,éc::»/d%gf Leevgpmey | éyra/}??a) ey/2 - qﬂ Ot Gisrrey gore berresrne GErprimys,

Yo ey }[. ' @Fm g, ‘ o
> 2
fsﬁ,_z"ﬁg“ir 2 ({j\’{ ) (8/43)

clorkbominaer hesoplerabilis:
by = Tobsimalt clatresiobls orfvme gews &uvverly
Fom = Fe Ay Ky | | : (8/54)
Fsh b — Ediime derormesyond o ‘
Egrins delormasyont 14 b yoklosié oéwmé p//ggfo” geﬁx.s/gm/ﬁ or/esirer 7.
| 4obi/ ecton nytn elishit egrisinden elde edilin Fsp,b 1 basaplar Seki/ 870 ok
semboller ke Sekil 77 clen, piuen milingm semadyé olrrer crzilrrs (Seki) &-7F) setl]

TR




ne gore ya,b//fn/.sr‘m

she

-

o,

L/

. | - L]
T

(77) o

| . eyt

. {/2 . . (/2

pmyon vl

|

Seler! 810 - Yorklorsik p@)‘ﬁrmasyah heasabe rein SkGkeichins

i Xor
. b
: - .,f.-_'l_...iq.*m-_;-—i-- : _
A Wdod” ﬁ ‘Q‘ . W@la
¥ jE‘ Ly ] L z
777, 7 AN T N W R W W o |
. ‘ . ; b g
» (/2 i L/2 :J
Seki! 8- 11~ Piyon mi ( sematik)
y-Z dbzlerminde (disey olizlemae) ;
Ja
o
~
A | A
F:@f % . % ‘ ‘6 % .
| i Fg
Fay | Y
-+ i
o Xo i ) -
» {
Mesnet kivvellers !
EMa=0 ng‘("ﬁr‘ﬁfﬁd'%wa
: x o'
Fay = Fr7= = Fa 3
Fay = F -{f-* For .-‘gf&

L4




—o7- |
Faz = Fy
¥-Z oldzlemmate (yotoy dizlemrdi)

A | Fm B
wa [ ] Yia
i ! 7
Fasx | ox
¥o SR DR £ S
{
Mosnet luvver/lers
SMy =0 Fow L = Fom X
fy‘cx\ = &x‘i"i‘:‘g;;npﬁ?

@X%Fm-—{?ﬁ

Fax = Fm - m___ﬁ;o

Yers gelmisker hemer belrfelm, A ve B yeimkiormmclks sl kwvvetlers

Fa =\ Fag + FaZ, (8/45)
Fa =\l 78 * Fal olp (8/46)

agrice 8 yalfogs eksenel olorak Fy kuvveds e yiaklenir( Deke ayrmtils brior i
Lrserr 12 gyo bokiniz ).
ElBshk egirimir Aesobire gecmedn Smnee onwrn e rlgih bozt Aekrltmelor

yapilm ( KoresikiGa meyclan vermemek /o ahsooels olor Livsit eksen fokrmns
detallerrridsrssir)

Y (x) = EESFHE ebry, cOkmeler
F=lf (X)) = Egurfer, besi¥orsr ofSnme ko
ofrk Ozere elSshk efrini oifEronsupel denklem,
— Ely (%) = (Me)x , EGrime momenty
L EIy Y= F , Kasme kuvvels

Ele 4 (x) = Gy , Yyt yizkon siolle
seblindedir

Srur seveifesrs

IL g Bersr mmesnpet Ya=0 , Ma=0=¢g"
f A é Ankostre mesnet Ya=0 , Ha =0

A
g Z AN { Mo Fse/ Ma =0 , (é/[)A = Uyl
kg B

Arey mesrner (yf&; ﬂ(!/ﬁlg J (yr),f; =(§/.47),:‘1




Indegrosyon ybntemi : .

cx) Elasirde e ol feromsiye) denklem /ntegre ity

b) Integresyorn setvters s SOrAerry el ity belirlerir.
Artike eldstik egrinin offeronsiye! oferklomy OBty

Errr
A Ce 8
&
Fax | e ., s N TS
f SRS Y X/ F ———— XJ‘L’

Moment ofegrsimiers .
(Modr = Fayx Xy
(Me)p = Fax (Xot+Xs)=F  Xo
Elds tike afrirn offeronsiye/ olenklemy
ET ] (x¢) = (Me)s =~Fax: Xe
EL Yz (x2) =~ (Madg = —Fay (Xo +X2) #+Fm - Xp
E/Sstike egrinm denklom
2
ETy) (X1) = Fay - é’— + Ay
]
E1yy (Xo) == Fax e + Ay - Xy +8,
_ wd @
E[yé (xs)mmnegx'(}(a'}fgf'"?)*-ﬁm . %4“”‘2
(Xp) = - xy. Xi, XE xé .
Strur sorfory
72 [y.,f (X'.,lu:O)]A =
ﬂgya o

27 [gz(xaﬂ(b)]5;0
w&X(Xa-fgf—+~£gf)+ﬂ;n.mﬁgi+Aa-zb *8Bp =0
32 [y Gy =x)e = (44 (x2=0)] -
w%x-—%‘—’ifA/ = Ap

4% [g; (%':-‘Xo)]c ”[92 (J@”D)]C

Xay '

~ Fax . Lt Ay Xo = B2




A
2 3 3
AZ-[b + 82 mFAx(Xa~-{§-—-+.m[.%_m)”Fm, 2&

As-~Ag = Fax - %
X0
&

Ay Xo~8p =Ly -
Bu g denklemden gerekly olor Ay infegrosyon Sobrk,
’ 2
(As-Az) {p = Fax ~~%—-—- ly

.3
Ay -Xp -8Bz =Fay- 60

‘ 2 Z
Aslls +X%0) ~ (Az (5 4 82) = Fay (22 - Lo + 22=)

' 2 £} 2 2 . a
A#'/”ﬁx(% lp + 2 +x0.__é_./ +...ém./ )= Fm- )

6 6
Al [ LUy 2ol (1t o L
A,,._/s,«:;ax[(xwzw(xagxg.zbub@ oty t JmFm-%i
Af'[-‘-&k-éuﬂ()’(‘agv‘-.?;’a ~/,?, 42 =5, _{gb_f_
AJ'[:P;”‘”[%“—é—*"fz-Fm' %3
L le (1°-1f) = L2 e ((rtp)(1-Ls)

“ Ay = L 'fz');a (2l ~Xp)

d@§eﬁhf alr
EIy) (x0) = fn. Lo Ky fim Lo Yo (2{=Xo)

I’ 2 67
X{"-:-“Xp /'4:/'/?
; _ Fmo s X - 2/ - Xp
Ely, (xo) = =7 (Xav’"——————-~3 )

Ely, (xo) = L2 ;’Déﬂ“’@ ({-2 %)

Fars - 2
g{;‘o 4 (,'..._212_)(,,«_,2____

elde edilr B dﬁﬂé/éﬁ? b genishigi bogyuncer dgscnilir ve genellestiriirse,

o, > u_b.g'(x)nt‘b.ﬁmgg-[- S-S (1-2F) (8/47)

selk lipncle y ozl
Konw yeterince uzad, oncak yirkery aoks (foclay/ bell:s ety ofur oi-
suncesiy/e “ &37‘1’9!//@'/?0 ¥ fops rlyario Oketirerr) YOrfemini bullnerad oo Hesap-

=




lommck [SHyoraz .

SMy =0
Sr =0

i
...90_

£
//C_; N - &
\ # ‘
é 1 Mg wl)
Lo Fax
Xo B ' N

C kesrbne d@é"f sthor olor (My=0) Lasarianms bir moment idve ede.

limy . Bu ohs momenkn dénddrme .yéﬁb&na/eé-f egrmi | dﬁome rnikedevrs),
Ge =ye (0= / [Me. 2% ] o o

Meshet lunsvetlerin’ yema’en hesaplayertm (My meomersting rlove edlnce

mesnet kuwweterinde de bunda Lygur ofarak bir dedrsme meydona geleceltr).

Mer""'&')f'x;’ “(PM“?——'“)}—{Q-)X/

‘ MEZ? = Mo —"'Fm . )(2 f—(ﬁm —?é- — ——/}—4—0—)()(0 +X2')'

; - X ; .
Moy = M, lp- Xz + F;n{ Xo [/é-—-)(z)

@C““*‘“ [Mg; 3 ja’nv" /[ iy - QMo ]dA’Z

%
EZ‘/F’”'"Q"X’( X2 ol + gz/ Fn- Xa((b xz)(_é._&)a’xz

3 Mo Mg; ald

Fax + Fax = Fm
Fax = Fm __....i/b - ~—Z—-M‘°
Yox = -2~——x" + == Mo

.._aMez' o X+
2 M {

4

3My {

o

7 &5 x;, {  Em-Xo _ 2
e st er T ) ((‘-" %) dxa




~g7-
) 7 b X /I Xo  lp
c= S i Iy ol e

Frm ds - 2 (o - X :
¢ = ol (15-55) = £l Ko (4 x,)

P = Fm 7 L® ?(o {#"" )}’a )-(¢-2-§‘2)

IFET
Cordladgy grbi sonug cyrrchr
ﬁs(}‘/ﬁié E/97 i Felrar ele alelirm . Frofigs sigilendiran oralb OLS/(40,3 i,
(x/() '[f’- (X/()]‘[‘f* (2)(//)] berrrni yerine yeher d:/p_g}ru/uéz‘af 0,385 /p obegors Lep-
rebitir (X=Xp = /2 +5 /e). o

O holde
fs/:,bzi'b~Fm ' l -(2-0,38--%;“
3.6, Telsh
64
2
£ = Fm &4 O35 . &L - S _
Shb =t f e —E ) 7 o (8/48)

Elole eallr Burade, eger obnolirme moments 7; sagabn soly codru iletlecet ise
(Sekr/ §-10 daks gnbi ) islels isaret, eder abnolirme momenty Soldlr Soder dbgiry
Hettecelt /5 alffmks ssorei Eyllom/r

Esitik 843 ile 8/48 , Es/#ik B/40 ol gelik icin G ve B oleger/ars rfe yermes

Lonurser |

s, _Fmt bV 4 4 64038 ol 4" {5
foh =% (d)[c;-zr‘“ 3.n-& ds;,,,) %

G = 81000 Njmnr? | E = 206000 A//mmf

S a2 1200 L5 (5 | (4 (o115

begiritys: brilunur

Ao 0,055 mm pm/N ofir Nimerrk oeGer/er 1le yopian Lorsostraelr,
burilme ve egiime doloyrss e a/efarmésyoao' wGrizyan (Uneer olmoyan) poreolormn;
Gheer &obu/ edllenlerle ayn' miklordo kompenze eoiimedlim' Gostermistnr Gu a.
retrn Sop olegerion (& sk 6’/ 48) L5 e porpiimess somvew (E sk 8/50 ve /57
ki A fokiorg ). éerz‘amf edilebily. — dsp foe ieo/ bir @soeger i/ copralr Bum/|
S byt cc?,ﬁ// /(a:éz.// oAbl ve gereekt i/ sl ayr/ egiine erbisin gbsterr Deneme he.
sgplar e Ok opr fevin dabo emonyely deger/er /éaéy//e/?meéef') elbile ecliledrlsr.
Bu egiiidlar (Ghpy /Ooba) & OF5 olon 1y bos milerde o yoters fossosiyetfe gecer:




-7

Llige sahyptir
fler ki cleformosyonun Ginbirms yok elmemedr e Hove bir re Frmeye

alrher 1Aty verdir (. Lsriitt 8/50 ve 8/5¢ deki 03 sabifesr ). Aksz hoerlcle bur e~
rum gercegd yaw.s”‘maz' ( Ineer almeyan seki/fendirmediern ablay! / I:pmy&n ulie
fok porpodian (yekpore) motesell:/ ve dy S Olstr 2415 158 burun boririnotk lbve
olorerk olestobleme sisteminin (yaloklrme obirimnnrair) fop zerinclek; eléisnide

Abbarte atrok gerekr Bundan dbbyr egrime poy b 40 ‘o lovlr azalybiinetie
din Esitlib 8/50 ve 8/57 oe bu Ohirawry K FkPSrd ile GSz Sndne alirmwste Nor

e/ sk gegme ya:{vé/broér gw)ér.éb'm Sharwemerir fof drermnoleks etls yoktur

Qe_ya’ hbbote alnmuecak koot ozair | :
*@ o DUz ve tel helsel! (basit belise!)dsstler iom

Fr 8 dl

{,,,..,42.,4[!5*1;;??-;-( h) 03|+a3J -57-) (8/50)
Burade, A 24, 5 A*‘ A =0023mm tm/N ve B¥«{. Hoode me.éamzmaéyﬁnab
(Sek/ £3.3b) ise dErndirme rmomentinin sadece Y% L st sl Aerarforalors 1/erildy-

gfnoén B¥*. st 2 (00— ,&)/Ar S ‘
Ot peolisel! absliler ran (cavne kuvvers bher rkr helse/ afr,s-/ e Drporss o/a-

revk aadirhrns)

R O R S

Burcicler, A=0.046 mm /N ;) Fn /5, orfeloma crzgisel yok /pin esas ofan deger
(b=2bg , bg ~ Her rli tek helse/ drshye ork s geshi . Seki? 5-3)ve B 1,5
Lol mekonzmalornde rse B8%=[1+2 (200-k )/ k] /2 o
bz) Cenislié boyutunde bombely ol sl cordior i |
- Esitik 8/50 ve 8/51 de Lullanten A serdr ¥
A=0042 mm um/N ( Diz ve fek betse/ shlerot)
A 0,024 o fim /N (1A hetbse! distilorcle)

b3) Dris soru olraomar/e elir SUSl corkier /o6 )

Esiiik 8/50 ve 8/5¢ o kullomfern A sabrt
A = 0006 mm gm/N ( Doz ve Aok pelise/ a’r;///ar-aé' )

A =0032 rom tin/N ( CAF telsel oishlerck)
Not. i’ fnktsri e ilgit soyrsal degerkr , pinyonirn yakkioms olirum 9oz
Snone olinorak Sekd) 8 /2 de, Ave 8% sobiers ise Seet oforok Cetve/

&5 ole verdmishr:




= 03- |

Tartno  gobkillers K Y74 #!
LDipsdplelamer siefamminin ( Yortukdme ol
&flsi
o) Vor b) Yok
0—4=]$ N
ga ‘Q
T*_...i- I ¥ -l-w £0,3 0.48 8.8
T R T
s e | e
S
TT ¥
L i M ;L ™ | <o3 ~0.48 -0.8
T L1
2 | L 2
Lo
Tﬁl Al = T 0.5 4,33 433
R
' ‘ 5
T T
s 4
+ 8
..-L_f ¥ :L <03 ~0,36 ~0.6
A } T
2 1L
T
Sl
T4+ |3
l ; y «.-L <03 -0,6 40
) R T
2
L

Sedi/ 812~ Pinyon ve prayon mitnin ceformosyonunc bagh olorak meydona gelen ols yurey
obgireifs hatasmir (Fap ) bulinmearss rcro geretli olon K ‘frktSrd. T Grrds veya
crkrs dErolirme momenty . Diger Yertip selillars ve belirtilen swirlorin aysid-
ki S/l degerlers herm dle daveten millerin yoklenmelers (Kayrs - Kasnok,2i7-
Cir mekomzmctors Gidi) hassas hesaplar Igin bilinme/laby:

Q) Eger di/olspy 2 15 yommswe pinyon e mil ek porcoden (yekpors. ) erfesedd
s, dlestelklome sisferminin (yarkibkdame dirumunan) fsh Vzerinde allsss vordin
b) £ger &y folsp i £ 4,45 yomsirey pingors He mil fek porcodorn (yekpore) o Fesek-
s/, bunchrn bosks pinyon mile porafe/ komo (Feoker) e Bocilerrmis 158, oes-
fobiome Sistemirin (yatoklome obrumumn) (sh tzerisde efisi Yokicr
(rorma! siks gecme yatoblorde der bu etles dikbarbe o lomaz).
O Aelisel chishlerce /se (kesik clzgili olorak gEskervlyrs olyo burmly
rishiin 4ariss abmmenmistir) dobe az seki/ degisimi (deformosyar)

ey cana Gelecektr




~ 94{.,.

Ors yzey dogril/tusy of- | Germshik boywtunce bom-| s sonw obratments
zeltiimenmss .

S sel
Lz ve bosi?(ted] Tt betise! |Duie ve bostd (fek] Cord habsel |Dve vebost (tef)| Crft Aotioss
belisa/ dishter | obshier helisel oislider | alsider | |Hebssl obsliter arslider
Lok Aor A 0023 0046 0,072 8024 oo/eE 032

Dz veyer hebsel obn dish carélor Lo forofh Aekse/ aln obsty cordierr

Normo/ & Modde melarnizmeirs® Normed @ | Hosble medonizme/onrs®
(s /v mrercloradsr) (st merolnedsr)
Forktor 8% | 4 7+2 (d00 -4 )/ & 45 o5 + (_?00._,4')//(‘:

Cetvel 8:5 - Al albsly cork critlers /grn 5y 0 &l edilmesiroe L flerrorlevsy
' A ve 8B foktoriery,

C Donciirme momentinin b 100 & dish forafinan iferib:

éﬂéﬂa’:}rm& momentimn b & si aisls, Ub (V00 -k) st alo pinyor Foro-
Firrcderr 1ietilir ( Seki! £3-36 e mukoese edirvz).

Esitlh 8/5¢ oleki by , 0k chslole bir foreafin obs gemshgidin £ fop-
lam cevre Luvveli oblayrsiyla oBralrme roments, ok olislim

her skt yeriss Forahinatin s/t olorak v/ lons Harerk s

Artike, deformeosyon botas: (fp) hesaplnabilsr
o Tocrib/ (deneysel) degari/er metod :
b = 480 .

Lylb = BBE Mimm. ve endidstrs mekarnizmalor: e,
(E~ = Bum. (Cotve/ 8-4)

. Msa/zszm/; '/Jesa;o- mefods (@rmaistri mekornzmalary Icin yokiasik hesop metodk)
| p> Cls gV ] » »
1{9./{,?:—1;‘72'-‘:\[]3”+KW(ggz),—aal+0'3 C (£~$////1é 8/50)

~ P s b (ortalorme cregrsel yik) degery )
Fry = F4 K Ky (Esilk 8/4y)

;m_/éz%.xzs.foz

V 5y, /b = 746 Aifrrarm.

- A ve B% sabrtlers,
0/;5*'94729_92 oogruttusy obzelfilmenmis diz ve bosit helise/als/iler i
H A=0 023 (Cetel/8 5)




“es- |
Doz veyer helise! obn disli cordlor i,
“véj‘_“m s (Cotve! G 5)
- sobi¥
Mekorizmoriwr Ffortio se&l .

-
& -
‘ug %
Iz h T
S =S 075403

Yerboklomer durimunun dor eblrss olmodhtne gbre (pragon ile mil tek por.
co ve di/dshs E1 L 4I5),

| 's o (Setda.12)
~C* fokisrg |
Dz ve bos/it heliss/ dishier e/

=2

c*= (b/a/")z = (37329'?6

Hc%m¢5@

4
| 25170 [ 370.76 6
Ly = 746 .o,ogg{] 1- 4 LT (37078 ) ~0,3]+o,3] /68

é/? = 28,8254 [’ £~ {,4028-0,3] 1'-0.3]
éﬁ = 28,8254 [I -0, '7025‘7"0,3J = 28,8254[0,7023 1‘"0,?]

C) Esas alnon etlili dis ydzeys dogrutty barrss (alsmealrn éoce) B s
gfozhyan Ve 0Inyon milinm derormesyony /e imoBE AoFosindern mey-

done grelen  Foplomin mutek decericlr? sekilnde ok ecibbitr




- 06—
o Temos Tosmma Seklinim Oylklbsoe ve konume Colvel 8-6 ve Se-
&i) 873 e pbre belrtimemss cord oifF toin . |
56)( = e *+ 1. 33 foh s E@X = /fgxm,',;, (8/52)

o Termes Tosuna sellin konumiis Sekd/ 8.7/3 e GOre beliriiimss cork

G rptne -
bax =|=Fups + 43354 | e > Fo . | (8/53)

’CH,QS ~ DIV 3962 Jer/ 2 ye gbre a//.s/r Ler/iFess & lphn ﬁ,’e oegers (Ce#-
vel/ 5.4 e bakunz). :

Esithk 8/53 lle abstrmo Snlem/er (leolkme veyo coho oz yotie
ahstrma) alnms cark ciffferinde de Aesop yopdobilir, rstenen fosmao o
Lifler: e/oe eailolgr roklirde  kezo moksota viygur .5'34:’;//77/;7 oenislik boyu-
Aunalr bombel veyo ois sony olaralimeali cork crfters rzmn yine by esitik bul
lorlabrlir: ( Temes tasime seklinn adirbl merkez/, éaméze eGr/sinir Orfosme
QEre wuygun lociklikio olmal ).

o Yik Fosimo skl en uyg’z/n ol cork ;:/f// ( Crit belise! obslhierde
ok Aislinirn her /& yorssinale ) 1o .
fox = G (5/50)

* “ox e en kbgok deger/er:

ﬁ,é-?x ‘mmax{(a005mm,um//\/).5‘,,/b vegaa5;§,£} (8/55)

@x i Aesobr .

Josime sekl Cefvel 86 yo gére ve Fgy ¢ dizelber yondeks et dlrul
mi Seki! 8./3'e gore FariF edilmrs cork crty iein

Fax --/ Hﬁs'*‘%-g-?'fs},/ ( Esritlrk 8/5'3)

bagintisr geceriars; oo lergyr a5l
Fose = | =10 + 4,32 25,9/
ff/c:gx = ‘23,‘4/ Al L
bulutrsr

Yik Forsima sekly en vygun elar cark ciffnok, Fap rein en AUpik obger.

@xmm = 1K {(‘7005/77”’ M//'V) o 1 veyor O, Sﬁ,ﬁ] (E;/%//é 8/55)

@Xmm. =0,5 /0

“ FBxmin. = 5 tém




T = ﬂf’% ;l-_
-~ E -

(vaye belrsrz borum)

b

Taigmmey gadly miilin ortosne elogry

Targrmne sakli m:/m orfeoscian Lemtiagmng

Temos Fasime sekling konumy Fgpe 17 Fosbit scbimess
Tarsimar ekl mikn ortasre deogru Egitbk B/53 ‘e gbre
4

(clgzeltici @rkr)

e rrnin tns  m—— oot AR ETTTTS ERTet Tamminin it AT i e e i)

Esitit 8/52 ye gore
Cortirecr @fkr)

od

( fdzea/trci ki )

Tosenar Sekly malin orfasindes

Epittrk 8/52 ye g&‘m, eger

161 L S/l (e fdlspy) 6 B rse
{ artrerce @ts)

Esriik 8/53 ‘e gdre, eger
[t £ s/ (Aalosp ) > B is

o };;ﬁnayﬁé;e—é—a:ewggerm -
vEzoklasrns Je< |- - s/elf (a’//a{g/,/) >8% D3 /se
A ! {ardsricr eflr)
7 a2 Esithik 8/53 e gbre, egar
. i
d

Tagrrrrey $&8&H ydﬁa.é Aererfone yinolniy

N1t SIS (Sl felspe)*C 8% 0.3 ise
(elozeFici @lkr)

(veye belrsiz konum)

7‘&5

T 7

T
% — S
ks

Taxgemer gabeli yortak Farefindan vawk-
Levsrrots

&
g N

F

Esitlik B/52 ye gbre
(orfrict etk

Esithk 8/53 e gbre
(Huzeltrc’ etés)

Seli/ 8 13 — Metanizmade femas Ffosime seklinin konymeureo ve by

konumun Fyy Ozerindekd el veyea arfirer etlisime
gbre Fgx in rfespif eolimess

T ¥ Grris veye ik oondirme momenty. Iaswmea skl
biryitklidgi icin Cetvel 8-6 yo bokirnz

— O




' ) | s o/ |
&) Makorzmm futusunde OF§ yozey da@m/ﬁv&{/‘ Aoz /o lorservars el

sl corklor o Femas FAosimey g&é/f o8 (L},
&5 N Oereeces) ?&wr@ 5@@3 Ktk | TBwrmes sobli ganig i b s Gerihigy b run Yse) X { sguimes
(= /S0 - Kalitess ¥y - ( favsrye) okl yoksab i e misierak ois Yotsedtgi H o Y ss)
Lwlise! ohisliter®® ; Dow chsliker” ;

| (beu(ho) +(be) % (he) (bc)x(bc) +(be) % (A)
3 } /4L (50) x (50) + (40 x (40) (SD)x(70)+ (40) % { 50
4 N
Z }» 5/6 L (45 )x(40)+ ( 35_)3(20) @5) % (50)+(35)x (30)
4 } 7/ L (35)x(90)+ (38) % (20) {35)x(50)+ (35} x (30}
8
9
j‘?} 9/72 L (25)x (40) + (28)x(20) (25)x(50) +(25) x (30)
/2 '

Oibteert : Termers tosmmer seklini QGIrlle miprées’ bir forafs Syle koymolkanr b,
YOk altinoly imalitiar ve deformeasyoncler megyeie gefrn Aoder/oe oo
gelarebiisin, : '

b) 7.:-3-/@.#/'7:@ Sewr #/a}vﬁa’a (yiklenme , oo Sau//S!, SICOkIR ) g ve Fiz

boyitich mekanizmenleor /o YOk fosime sells (8).

55- Darecess E@m 3&,45,9‘. k@ﬁy@ Helise! oishlian LDz oighlor
‘ B (6c) ¥ (A )+ {be) X (he) (be)x(he)+(b:) x(he)
z} Yy 8 (60) x(70)+(30) % (50) (60)x (85)+(30) x(70)
5} 5/6 8 (60) x(60) +(30) x(40) (80) x(75)+(30) x (60)
&

Cwive/ 8.6 ~ Envlistr, gemy ve hrz biydtied 15/t * mekamzmerionr e 8BS 436 ve

BS 18077 ye gdre femas Fosmmcy sebillers (en kicdt oegerier)

© Plented mabaesny i zrrenforesracde e/ oftrerk bir veyy kS eletar serbest ayenrses~
St Bu nedlgnle orbelomer bir fagmrer sold orfige prievdbstir
8By fmgimie sebly deahe Lrso olbrie (e lls Fprcorsbredon) .

“Dry genisligirin bombels yopdmers) Aalipele fvsiter sekls PESNG cetve/
SeSarforinin yoklagik 9b 80---80 ¢ olpw & buoky etpgerry brr secivy ofur:

dﬁeﬁ&&/ ve o/ F¥ helisel ofisbercle (s yiizisy dbgrelase dbzeldlns) tasnro sék .
lintrr Ag yloksekligi ook ol

C Gt helsal ohgliterde ok alishnir her yarrsy Suyry ineelom

Doz istlercie Fergimey SRl ey yoksel olmak 2Or LI, CONED Ferdsimor
herterlary Foki! bovirome BSlgesinele Ffosime sekly Jzerme fesi etmes.

Gy e Hgnli 15O - Kalitesi = DIN - Kalitesidhn

P L2rs it smee denrizmortenr 1l Tty 1M e 410k ovfimeler PIRION Ol ormersyorums
berily olorork ofeGerierirr SOOI sirerst Cetvel B-4 ofe oir

! Tnsrmer sekli ber bire (8c) % (hp) ohnak dzere il Lisynaly dEstni/mis tor




bl

~95- 3

o) Alrsme 17504 Feves g’é, ve ahstirme fakISri Xg (85 yozey dagiru/fusy 7,
o),

Alsing pukionrs Ly, @sos alinor etk obs t)dz2eyr dogru/fs Aotosins
alistirmaya boglh olerok isletme boslangrendon ifbaren azalfir, obstma
Pakiord Xy /5@, alismodon Sonre gers £alorn etk dis ylzey/s oogri/ty o-

s beliriermesin sag/or
Yg Ve Xg oEgeriers Seki/8 5,8 5¢ ve 8 5o dern alnobilir veye

SOl @Srikierden AEsop/omobilir
o Imalaf cEUGi, 1slah peligh ve perlité veyo beynitik Airese! gro-

PTG ke deminr 10017

2 ;
Yg = - Ay . g = 2 (8/55 &)
Hlsim LI

Y PA 5m/sn P SirirsiE

5 mfan.< 28 4 40m/sp. | mOx. g = 25600/ 0y . } (8/55 6)
Fax =80 gm. '

V> 1Om/fsn. D mark. by - 12800/ Gt im. } (9/55 o)
Fau = 40 firn.

Oatt e — P72y — SLirakli mukeavemery [ yizey bos/rnes 10/ Shrekll mukove -

met aleders ). Selki/ £7.2,67 3, Letvel £42, £7-6 . o
o Dbkrme derrur ve Forriik Lbrese! grofi s o/dkme o/emxf‘ e,

Yp =055 Fpx ; Xg =045 (8/552)
“ Z}.n‘: & 5 /s LSSz
Emfsn. L 2F & A0 /5. DY = D L. } (B/55 &)
/?_gx = 80}4/}7.
Y >0m/fsp, L T-Lg = B2 . } (8/55 )
Fox =40 gimm.

o SEmeniasyonles SerHesliimis , yidzay SeriEstriimess /e Serfestril-

ribmesi e seriestirilnss Lirese! orafi e dBlme olemir i,

Yp =I5 Fax [ X =085 (8/55 g)
BLiGn frz/r dear Sl
X Ly = Egdm.

(8/55 5)

o Yol xS G20 | R

S, PP Ermis Ve pitrokarbdrize ecilits celik hem de yozey sert/Eshy)

LBy = 40 .
o




|

- 700 -

Forkls inalzeme cifflernde ) Yg,  Xg, omyon molzemes!, yps , Xaa
COrk rc/zemess 1o/ Fespit ecilis ve
Yo =(Yas + Ypa)/2 , Xg =(Xgs +Xg2)/2 (/55 ()
Orberkme ceger/ers ki lernslr
Yg Ve Xg Ffok/Sronin pHesobs
Frnyon (celik ~ sementosyon/a Sertlestiri/mis) 1cm
Ygs =095 Fax ; Xpy = 0,85 (Es/*4 8/55g)
Ygg = OS5 28 &
| 4ar =4.26 tim.
I X8s =G 85

Cark (celilk - 1slah scilmis) rerm -

320 320
HLrer X, TE2 Oueirm

Yp2 = (Esitlrk 8/55 &)

920  og 4
Y82 =05 ’

| oo = 12,28 temr.

F20
Y 4%

XB‘? =7 -

| x52 -0 57

_é//g =(gﬂ'f +y£2)/2 J X/g =()99,/ +XJ52)/2 ( Esrtlik .9/55 )
Yg = (4,26 +/2 28) [2

u Yo =83 e
Xg=(085+057)/2

| xe=077

) EFerly as ylizey dogrulfv hakros (ohsmociyn Sonrd) Foer )

Norme/ /melarizme k00sfr¢7fé$/5/on/e:yﬁ/ rErn
€99’ = fax ~ Yy =/ex - Xg (8/55 k)
| bogimtis: kullanlobily: Buna gore )
| Foy=284-83
| oy - 207 wm

Bl




e x : ST

v

Kyg i tespiti join metotior,

I~ Geriishic Foktorsd Ky e DIV 3980 7rl f medot C2 ye gbre hesop
yoluyle elde eollmess (L 35 ] ;

Bl bos/Hestindmirs hesop melfodundla , @i ais zeyr dogru/fe baler-
SITN OIS Enisligy boyricer {inear bir obipibm giEsterdigy Lobu! eclilir Aymee
Sekis! G./4 oleks moabele gére ois kuvvelnim lneer bir oog:/ise oo meycbnre ge.
hr ve orzgrsel Ykl moksirur oBgers (N imm Oforok Ofs Genisliomnir Her mm
Sine oLsEn) ok Fosumy kobrlyedy 1pin Onem Yasir (\Seki/ 8-75),

EHli s yizeg) L 74
abgrutfy borfess U@

Korermes - yoglopme Cp
st

Whrnone= Frngr. /5
Wom= ’gb/b
\
\
Y
\
Yy
\

!
-

\
T
SO

,_,_____J\

Fmew _ Fm beat  beal 05

6 T8 hE 5 Aoy Cy

%axﬂ

Setr! 8 4% Seks/ 875
Swker) 814 - iy ydreys oofru/ty hotosmm lneer olnoms, halinde oss gemislgs
boyrmcey Ll ol ( prensio samoast) .
@) Yitksoz
&) Az zorbrme  ve/vays bdyak ois ybzeys dogrult fodtost [ Fay rin
b byl olegiors)
C) Asvry zorfanme ve/veye kogdlk oy ghzey) dagrulte hotest (Fey i
ot ftigiihe degrers) |
Sedi/ 875 . Dis genmsligi boyuncear kuvveltdogirsimn lineer olnass holnce roé-
Sty lRgisel Yok (F1E ) mex. hesabs .
@) Az zorfermer ve/veye fay min data byok oegeri, (boar /6) £ 4
b) Agirs zordanme ve/vays oy i dotio Kipok deger, ((bee/ /) >/
For ~ Orfatarne gevre Luvvely .
Wy~ Orifoiermer crzgrsel ik
Wngiae, — /Herkesimesin cizgpisel yiok
Dewl — Hesaplinan dns gemsigr




- 02 §

o LISl , toplom dis genisligi boyunce zorfanmuor (bSule bir clrumelon
Lorermiimelichr}) (Seki/ 8 i5ex ) -

..é%’i{., & ¢ ooloyrsiyle

bl 250 /6 L4 ve m/b
= —— LT £ 05
& "V Py oy Fay-cy

bogifilonrt yodabili

‘o = Dis genisliginin her mm sine et edlern mox. cewe Luvveds
o Lrs gerisliginin her mm sine st ecln orfolome cevre Lovvels

,1(#}3 o e - (F/6) merx.
W P lb

A/A{B“-‘ me (’.?Fm b )/(;. Jb6) =

f@y,gmb //5}2 (brpt/ b £ 7 obluges icir)

Atys = \/ZF <y L2 (&/56)
yay7

e Disls, foplarm dis genisligi bogunce zorfmuor ( Selks) 8. 455) :

nbc:ar/
%>
620/ =05+ 2215 5y Lmls_ o5
Loy €y Foy - Cy
Koy o Wmee. [ Em  Gol w  Leal
8 W 5 bypps-b/2 )/ (’% /‘5) " beal/~5/2
Fm /b
,{{HB“ Qém//b - 2(0;54‘ ﬁ:ey C'y )
Rby /b7 2(o54+ LLo Lmlo ) 4
By Cy
P/ b
# B LD
Mg o 72 oy oy
2 Vel
&g‘.(‘?y
Y Cr
K = 4 + =21 s (8/57)

elle ealiin

2° Garisht Foktcrs Ky 012 OV 3990 7o/ 4 metot C2 ye obre grolié
Yoluyley &/ eaiimes/ [L-35] '

| K, soratfl bir selilfe Fogy, Fm /b ve Cy deSeriermin yordim: /e
Seki! 8-/6 oeks olyengrameabr: okunobitin
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Ky o

Seki/ 816 (8/56 ) veyw (8/57) ve (8/58) esitlitlorine gore, genislid ferksdrs
(s yiazeys /o) Kyg ve genisiik fokicr (ohs fabam foin) Kirg -

3% Genislike firkAsrei Rz rmrn DIN 3990 Tzi/ 4 metot OF ‘e gore hesop iyo-
Jler frssas olarek el scbimesi (L.35]
Bu metol, beellitlers osogtr belriitn mekom/zmotr /oy qygunolr ve

KL , Cotvel 87 ok bir orook veriern asiiiklerolen oirekt oforok hesaplonabiir.’
o Fingpors, ool il vegrr gy /b £ OF olonr jev bos milete simedrik oforedk

(Dis genisligi boyunca kuvvert dagrisimy gbz Smine albrn fokdsribr).

- Fingor copr = mil copr

o RUIF cowke ve metanizme kubusi, 17K gark i, 1t gortek

ortaklorns (S/L 20 , Seki/ 872 /e mutoyess el )

o Yk r’cwévmzy Sekt) olis gerslgi bogunce yeterls

o Frngors miline ohs /love LuvveHervs eAlss) ok (mesels , 1/ oplirorokn oedn)
o Alsme mikdonrs Yy &mon. g (Kismm 810  ye gore). Hesop yolylo £y /1

Fekrer fLonfrols revn,

A’/./ﬁ—-f?’

Fai =

bl Letrlerkrbilin

RS, LA A

oy [ 2
%(Fi/b

it 103
¥ "*ﬂwﬁ% #04
d %@,%
X7 0%, 406
VA STVANE. ' 1 AV A A O A R S A\ N i v o 4 A 1c@
A - 490
S
>< >< o e -
43
=,
4
% N 49
// A A, o " &:/ e a% £ ‘\f&s‘ 2
7 7SI < 08 | AN
TA T SS 7 ' a5 \
AV AV A4 N 5 oy g,,ﬁ,(%@yga) | \\\\ 3
LA 7S NSNS § o/ | NN .
/ / / \\\ Y M 3 \\\\\5
S S N RN Mg
L dod 1L Z 7 S0P 09 dor doslee il 42 48 45 2 G 4
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Diz ve bosit helise! dishier

Drs ydzey dogriffusy obzeltiimems !

Ky =1+ 52X F(5F) [5’2 * ( &) (e: - )] x.?g/fzm““

ﬁvmmdan Eg:/m e, et Fev s

Ors yizey o/ogm//asu Lusrmer diazeltilns (soolece buruvlmer obrarmasyony a@?ge/m/mr) :

[Q‘QHH F(Z) )+ 2/?/2’”

Dfs yiizey dlagruffusy fam olizeltilns (Aum/ma-ve agine obrfarmosyony oéﬂge@nm/s)

X, 7~
”ﬁ___/*._i.__w{_;g ve i’{qﬂ /0‘5.

GIFF Helisel oisiier

Ois yorey dogru/tusy oozeltllmemis.
4020 o G 2bs 8 Yy 7 o A L
Fgp= 1+ 402 0 G [s2(208) (& (L 7 )]s [
Dis yizey degruoltusy fom obzzelfitns (burbma-ve eitre cdeformosyony oengelerris )

Xg - Cy - f

8

9

Haolle me,éanfl?mcr/br/ ( Disli merdleneferle - /=1 ve gig dagrinm: yoprkns ofarn
cork £V . dBnolirme momentinm % & s1 Aisl % (100 -k) st ol pingorn Fore -

Frnelorn etilr }

Digz ve basit pelisal dislier (ofs yizely dodrultusy dizel/timemss) :
w000, Cy /b /00 Xo Cy fma
kﬁg_m.w-%—,-t—x,gmgi(d )[5/2 t768 +(a—)(6 “fz ]* 2Fm /b

L —
Lishinm sied- Pf'&onm prossesd et
@’;‘/ Suwrerlony.  tetvlen buradnonfon é‘g//}neden /o fersrs

)

Doz ve bos/f Hhelise/ disliler(dis yizey obdgrultusy form okizeltibm's)
%5 Cy fpar
2EL/E

C 1A felsel alishifer (OFs ydzey dogrultusy c{:?z'e/f‘-'/%?mgs) ;
. 4000 ey [/ 26 \? S00-4/2 # X8 Cr
CIH helise! disliter (s tyizey dlagiredbust Forr dozeltibms) .

Kﬂjg = f+ ve Ky/g 2705

X8 Cy Tma e Kipg > 105

/(#‘BW/-:‘- Fm/bg

Cetvel 8-7 - DIN 3990 Ten/ # [L.35] ‘e gore simeltrik yoatoklanmss
pinyon® (Seti/ 8-17) roim Ky FEishb FokrSre.
“Egier pinyon ki yoltak orosmde simetk Yatoklonmoms /se

rncedeme yopl/imelkdir, dcabe ridve ediime o formosyong

Foh b ye cidleart elilimis miclir




=

edimess (L.35]

e#iSir gz Snine elwrs be /%%éé:r

elark/ermindlen Aesaokrebilin.

ne bg korur

elde eciimess [L . 357

iy Jle Sekr/ 816 okl ofyogromat ok bt

Krg 1100 FeSDIY 1ot mefotlor,

77 Genis/iE Fokiors /‘{cjﬁ rirs DN 3830 Tei/ 7 & Gore Aesow yoluyls ebé
Drs Fabar zorlapmers: icin |, 0s genislgr bayeroe Lwvver ol imurs

Kea ﬂ(/‘(y,g) Me

e (b/h)3 7 e
# T TEB/ R YA (BT ™ THATETHATEE

Me - Us# sogrss
A~ Dis yiokseklligs

b/h s, br by veyo b2/ Pe obger/erinokn dbba kigdk o Db
S sardts [ B/H <3 spin bSA =3 atrur CrFA belsel absherce b yer/-

2°. Genislhk Frkiort Krg mmn DIV 3950 7ar/ 7 'e gore groitk yolutbs

KF/@ ; @j/ L /b, €y Ve b//) (veye Kyp ve &/5) obgertrimr yor

ﬂfyﬁyg/vom@ S
0 3B/ A2 ctewrrrri Ofi‘(;y/ama bir clegery siomklersie bir oozl 1y

e ~ LU yiz2ey) ooGrilfuscnalds imo/at badess (&rsim 8-10a)
Xg — Alrstirmey Fok#sr (ks 8-/0d)
Cy -~ Kervrorray yelonmer 707 (Fisum 88 ) - catibier ab
oIl coridar for oriolermer oeger olorend Cy =20 A//(mm )
: s
A -y S b 00 Niomrre ohneass holindl Cy HErine
(o 72 /D Ka) /(700 Nfomm ) konwr:
By, b, €~ Pinyor ve pijor ml Shilers, mm ofirok (Seki/ 8 77)
B .. L Hensel dbshiae Yopln ofs GEn/Shi (ool gerislgs
il , Sebi) 5-32)
bg - Ok oisliste, Fer ki ok Aelse/ alisliye o albis GEASLGT
(Seli/ 5-3)
£ LlZsHsite modils, Gelid icin | E = 2.7 10° M/ o~
- Orterfovmer cevre Luvvers (Esiiié 8/44)




~ /06~

% Cin v olem gk vt

e A

as \ 4
N/ — % }74
§Qg~ \\ . / '}a/: \L“g
w )( ! P 3
| T i ,.-"'//
§ A
&4 ./
/

é‘é 1
Borutme-ve aybnesin by

Seki! 8§17~ Simetrk yottrklomade , prayon mii ve pingen chslersim
c:l‘/é?)‘brmasgany [L.35 J&i/ o ]

Ly ole-

o Lis genislgs boyunce Gniform ofan yok degimyot, prryenun boraine dkrmasyons:

& (5)e B 2o ()" (r- )

fut oo £t moksimum,; .
& Fmlé &
e ()

Borrane =~

Oréolome a’angr.'
";m=££f(f)‘a?="§“‘£‘mw.
o Diis gorisligi bogancs dniform olor yik deginlmnate, piryonurn sgiime olrormesyone
Jh b P Ll ;£ 2y (3 L ).
=g T (S [ 2P s (- ) S 2 (e ma) S
f=4/2 o= f moksimum

Easlf sVl 7
Orfetbmea dager .

q L
B =5 2R () (=502 F o

Toplom oy yiiziey degrutty hotes:

4 2
T S+ Fy = = (%o * Germar. )

Feny = Burulmer oleformesyonmun orfrlome degers

Fhm — LGt oeformasgyonunin orfalome clegers
Hmene — Fingenen merksiomwn burvhor delformesyon

5 mmpysc — FPrROrILrs rrieistiviees agiine dbformeasyeny




|

erobr e

Sl Kiyg ve Kpg FakiSrierind hesap layolkrs .
o Grex5k metot e
L Toplom eis yiokseklii b
25 =0l Sy
2h = 442,77 -~ 340,776
| A = 36 rmm.
~ Dis genisligs /ais yksekliys (6/5) orons,

b _ 480
T 36

I blh 2434
Sekr! 8/6 o/oks dyagramder :
/C‘;By = L 0, 7 L -
Cy = 20,9 N/ (mrm tim)

o O/AH 292 olrnas) Potinde /se Kieg = Kup olegerins afir
No¥. Yenme zorlonmerss ipin, ois genisligsi boywnca kuvver dlagiimirm efbis -

' gbz Spine ooy Kog Fokiord, Kpg =Ky esii e fayin edlilebilis:

sy
— SO T

| 40 =227
%: ..fg../{@ K, = P48 N
b _
Ohetiraiir
Dryograrrn kulllaymm ssmoss
b
™
° wf /b K,
Fay ” #
o Hesap metodu il !
- IS - Oy e
T yoys el (Esitlike 8/57)
A s 20,7 - 20,9
= "o age T
| kg 128
' 2
PNl VI (6/4) e
g ( ”ﬂ) . e 74157537 CBIA)E (Es/tlik 8/56)
Ao — (43, 4)2 .
F T 14 (734)+ (1397 e




f - $08-
| Mz = 0,92

| e5= .25
V— 84/~ Alin fokiéoriers (kuvvel foklorfers) Ky , Brot , Koo

Aynr zomeonde Lovrome SHurtwrmndly butercers brrcok abis ¢/ Uzervnot.
&i Tniform olmayan kuvvet dagilisin (cevrese/ yonaleks ) et ; Y7zey bosinc
I Kpgr , YErme Zor/ammersy 1o Koo, ve olis fabar zoriommos /o Kros Fork-
Lorfers e goz Ondre ol (ymne bu fokldr/er et dislh Aatolorimn prfting -,
avis tabor - ve yenme mukovemsts vrernoleki etsin ole difkote alir).

Kot ; Kpos V& Koy 11171 FOSDIY 15777 rrefotlar,
12 Al FoktSriers Kiw , K V& Kgoy rirn DIN 3890 Tyl { metot & ye
gore eloe ecitmas/ (L. 35] .
o Hesqp yoliyl |

~ T larry Lovromey oror &, &2 olon oishferignr

Rittot = Kot = Kgec *%E[awaz/ Sy (fpe - 4-) (8/59)
Fey /&
~ Toplam kevrame oramt Ey > 2 olarr dislifericm .
Kigor = Kot = Kot = 0,9 40,4\ | 2Lbr=1) _ Cr (e -bee) (e/60)
Ey Fen /&

Frg — Alin kesriinde esas a//béw cewe kivvers
Fenfp — Esas albnor crzgrisel yik (en yiksek yere! crzgisel yiok)
Fen/b = Fifb - K Ky Kuyg &/6¢)
» Grofik yoluyla (cireks besoo metoos) |
Kot |, Kot V8 Kigow Fakiiriers yarchmes Oogiklik Goe yoy bl ofwreok
Sek// 8-/18c oerki o jyagromeln oburcbilir
Alper V& Koy 1EV77 SIIUr SOridevey
it = Mgy > »g:mf_.&% olmoisr Aokinoe,

Kot = Mgos = z:ﬁﬁ‘__f (8/62)
ve '

Aot £ 4,0 s,

Kot =40

(8/62x)
exrar

Ko 1600 Strtr sorflars !

Alrer > &y olmast balinde ,
ot Ve
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Ky = —Ex (8/63)
Ey Ve _
ve
e 7,0 rgin
Kea =40 (68/63 et}
o

Ze . Kavromo oror Fokiand (ois yizey: icm  kisan -7 )
Ye - Kenromer orans Fokisrd (ohis tobont ioir | ks 10.7)
Tovsiye . Helse! orshierae , K , Kgoee V€ Krpe ) Ewn olen olerbe DLk ofmey -
MEXSI 1ot Sl ko /itRS) Hossos Secrirmeleal
2% Aln foketSr/eri K , Kewy ve Kgus rmn DIN 3890 Tar/ f mefot C ye gore
elole aclimesi ( krsaltilms pesep mefody) [ L. 357 .
By metot (Sekil 18-18b) igin rlove bositlestiriingg Lobiller.
o) Kavromeo awsi oLy =20° kavromo toksimot hatos! fpe = o - Cos 20°
b) Helis ciprs! B=20° ( helise! obs/iler ipin)
c) Kovroma orerir | ‘
Ew =46 oz drshiler rein,
Eo =714, é} =25 helsel alisiiler 10/
&) Drsin yevtglonmo r 774 057 .
o ﬁ‘r = LON/ (mrn pirn) iz akshier rorr,
Cy = 18, TN/ (irrm gum) hekse/! dishler /v (8= 20°)
8) fow VE Lo LIV~ Drsly keeststederine gore Zy =100 1o/ d/z?m/enm;;sﬁﬁ
£) Esas alnar ¢/zgrise/yok Fiy /b =350 Nimm
f\/&r‘ S Eger Fuy /b £ 350 N Ise, g@}_ceé emniyet fak Ford hesoplorntn
oy Aetipiide, DLrarels K | Kiwe v Kaoe Sekn 8-/86 ye gore verilen
oeger/erden deha biyoktor

Eger Fay /b 2 350 Nimmr 15&, giiventlr forafie Aesop tiopiir
Rt v Koo raktor/erirn hesoby. |
&) Ksel/Fhing besop medocks !
Ay B Jb = 73,25 Nfmm > 100 Nfmm.
Disly kalites/ = OIN -Kolte & ve helbsel disliler /o

| Apyr = Kree =40 (Sekid 878 )
B Direkt hasop mefock .

Cy(fpe-~tjd) _ _Cy.G &4,
VM% Filb Ky Ry Kuyg Ky Kug ($etri 18]

Foe = 20,8 -0.073
L02 .  128

=027




- A0 -

Ky = Kpog =40 (Sekd 8 /8a
20 "
{0 %7 /
48 66.6‘0 y /
1 | ) ',,//,,,p 0
WA
y 16
1
W / / /
; 44 7/ 4 /5,-9’
3 /4 // 12
¥ 42 /|
A
10 iy |
0 o5 {40 45 20 25 30
o ,___“Cr(??:e ~Yot)  Cy-G
=L F‘./é ‘k:;'k'y'n‘(”ﬁ - k\/"((kﬁ o
Crzgrsel yok P
Fi /b iy > 100 N/mm & 100 N
Drsli kalitess & (5)
O 3961 e gore eire)anadNw(@dw (o) 12(1-12)]  ve
. (150 1328 °e gdre) oot laerboi
Semantasyon ey i S Kt Yze > 12 3
Yobzey sartlegbhrvimesi Dirz olisliler /"(;“' 1.0 _ 11142 1Y S 72 Z
e serflestirdims . (A
nitrerienmrs Vel , Helisel oislifer o223 40 {/l L2144 Ewry 2 14 2
nitrokarbirize echiimrs Kene
o . : ‘ 2 3
Sartlestirimenmis, Dz hishiler £y 10 1442 £/ > ./,2
Pt Eripienmernmrs Veya Keo 1/ Ye > 1.2 4
nrtrekarbrize el - L Kiee 2
remis Helisel olisliler - 4,0 L1 42|44 Eocrr 2 74
&

Seki/ 818 ~ Al Fakitorferi (L35 7T&// 7]

o) Mebol B ye gore K, Keu ve Kg., (direk? hesop
metodes). G- Esitlik B/25  jlave sirur sarilory
i kisim B4 ‘e bakinz.

b) Metot C ye gore Kiyw ve Kiu (= /(5,,4) (rsar/tt/mns
hesop metodis ). BasiHestinims kabuller icin &isium
841 'e bakinz.

"Nokte olstrims profif dizelfmede K =K (= ko) = 40
i borlir ) o
ZEir = Euicn [Co528y, (153 8-11 el fovsiyeye bokinz)
32'5 - Seli/ 5-6
4 Ye - 5’;944/'/ 705




-
Fak%or/@r /]@50,59/@@/@ éw/unaz‘)// b
&y =277 >2 w/dqgfu ey,

Kﬂm& “A‘«/p@(_ =28 +0 & 2(§y—— 7{) C&’(ﬁ?@ "..(/M) (Eﬁ’/?‘!&ié @/50)
v Er . FRw/b

Fin /b =565-1,25.402 4,26
| 22y /6 = 954 72 Aforms,
[ 2(277-¢) 209(42-2.2)
Kitor = Kmet, =18 20,4 EX 057,52

Kot = Kimos = 0,907
"'Mng = Kpoi = 40

Hatiriotme !

Sek// 8 -18a ya gbre MKy >E,., el @a’r'-//hﬁe,l&‘;// kelitesr yerviclers
Lortro/ edilir: :

8 12~ Kogip e (dbloyrsiyler verim) i orfalome dis scrfomme kortSarst far
(Ptire —ve torbenry forsiuma kobrlyels rpm gerekl) obgialy). ’{(.&.éf’/g Ge, ve-
T VE 1SInmaey 118 il eryrinils briier ER -4 oo verf/n?/.‘s?‘//"

Vs - B

-ﬂ,O’E
L =0, o#a(fﬁf.zzf_m/f”) Ty - g caz (st £4/6)
Vs ~ Ortcrlamer Foplom fuz |
Yurvarianmer nodtosnot,

Wiy Sl =22 Sy oyt (#rs0irs £ Zb)
Ysry =2 534 5/720,68
oy = Oréosfame espleger adrilk yarrgaps ( rormed! é@s)}‘rfe)

Vivwerrlevnmey robdfosinoa
.pmn = /COS‘/@b (MS‘//T) E'# Qb)

P o 548
R Los66

“ Forr = 55 s,
w PUrizllk Faklsrg
N =38 (Ra /o) (Esitiite £4/7)




— 472~ |
Ra - Aritmetik orfalome pordz degerr (2 Rz /6)

A’auCJ,S(%( 1‘-/9@,2).-_,-0’5(22’4 +- Qgﬂ )

9330,5(*3““4-%)

| 2y= 75 cerm.

Xo = 38 (4,5/372,06)"%°

“ X:,Q =096

Yy - Yagin dinomik viskozites (/sletme swcokligirdl)

a 285 o .
7?/ = Yo (4'0 C/ ”M) = Py (407 / Uya_g")zgs (kKisim E4-25)

P | P | Yyagd | Vyo
mPos |kg/am? | °C  |mrf/s

Yy =09 -220(40/80)%%°

| 72275 mPas

Fp ~ Nominal cevre kuvveri ( teme/ silindirinoe)
Fop =Rt/ Cos oy

7

Az',é — 2BOTEY
Cos 2014

| £¢=200050 A

Butinon oederier /e,

oz -g05
Um =0,045 "725'32:52{50/"30) . (2725) . 096

I em <0048

elde edi/ir

8. 13- Dis kayip goco (ydkilenmis oiste) Pvz

(Sodece asimmer kabilyeli ve verdn besaplart reim gereklidr).
Bz S Potim Hy (Esrilie £4/3)
Hy — Ois keayp 7okiors

Ut

Ho=n = U-Cosg,

(1-Ex +EF+ER) (Esithtt £4/%)




~ 743 -
4,97+ 4

=R 35 7 57 tos 68

1-167+(0,9574(066)°]
| 41, = 0,02

Bz = 1500 0,048 - 0,42
|p, ~864cLw

814~ Molzeme kaltess ve Mukavemer oegeriers/

Bu degerlery doho Snoe belirtmerndze roGgmen (Kisun 5.3) telrerr
hatirlatmeadl foyde g5riyoruz.

o) Malzeme lohtess :
Sek/ £4.2 olen Ffoydl/oncrok
 Riern igin MA
Gork  rpm; MA
b) Mukavemest oegerters !

} Malzeme kelitosi secilshr

Pingor - 20M5n Cr 5 (MA ) Sementasyon/e seriestrims, YTzE Ser G/
720V '

I G = 1500 Mo
(Seki! £4.2d veya £4. 30, &7 34)
|Cre = 860 Aforr

Cork 42 CrMo4 (MQ) I56h edilmis, yizey setlsi 2850 HV

I Utttim = 740 N frm?
"‘;‘“‘**"" . (Seti! £1.2¢ veyer £7-3e, £4.3F)
l ee = 580 NMmm

( Mukoveme? cegersers /omm Cetvel £1.2 veyo £7.6 olar ol Fojole/onm o brlir) -




@- L5 Yozeyinin Yok Fosme kobiliets (FYitng mukevemets )

Lis yizeylerimin Yok fosime kobifyel:, misoode eollen os Yzey bosi-
cv 118 bedrlenin Tosinabifecel bosmnicns asilnosy hofrals, &é/ﬁ&/e Serestiryime -
s Yozeylerale ve fekd avromo nokfelry (tek disin kovronmer nokfodry ) crver-
rindle, molzeme porgeclarir kopmerst Somuct vk pukurcuddor seklinde hosor
(leepaklenme - g ) meyobro gobr Piting resektols yankz YOGbyrcr mooole of-
g zormam JErLlir ve ayrics yoGmer basmcs, ylzey toltes) ve rzof Layrmer
Aizt G priting resekloline etk ecler

-1 - Orboey eukens yozey boswrcr Gy
Tersimar Kobilyeli hesabmala, kovrome rokbosidts. dvs rormel kuvve.

& ololayrss /e iy tizeylerinde orfoye créar basing esws alinr: Garine hols, bir
normal uvvetle birbirine barstirslerr bormbel; /s elsstik crsim durumune yyehs-
Gurcler, Hertz denkdemlers jle hesap Yerpilerbrlir: Bu gervimne durimuntrr Sosis-
cu basme gerirmesr oforak el edilen basrc, Hertz baswrcs, ab (Seki/ 97 ) oler-
rek 1simlenalrrlir: |

Sekil 94/~ Hertz bosmnce By (Yuvorlomnmo noktosimky = )

RKOWroma SUresince Imamkin oflan #ek kovranme nokiolrinoty (fek olsin

kovramea nokialorinaer | forkly bosinclor hesaplony: PI#fing Feselkili pringonde
er cok ofs Fobarnatr (A - {obor kovrorne nokioss - - v sarney NOLFXS . o
rasirole negokif kayer bblgesr) ve en &647 durumots, genellitle pingonur 8 (he.
Use/ dishole normol kes/Hek: esaeger aisl jein) i foki kovromer pnokiose Ao |
aby rken (Seki! 9256 ,9-3) elde adllir: Hesop rstemilerinim bosHoshrimess rvin /mn
Hertz bosincr Pe (€ guvorbrme noklasinol) hesoplamr Lygur obnoyon durumbr
ol (kiiciik ofis soylors, &bedk gevrim oranfrs, Gze/ais profilleri ), digen kavrome:
roktolarinde , Szellkle feki/ kovromo rnoklalormols koptol besobs yopinolcs
Tek digin (feki/) ve crff aisin kovwame rokbalorrme ort b5keler Sati/ 9.3 de gés-
Ferilmistin




- /5 -

DOk} 9.2 - kovromea boyl Lizerinde (oliz oisiler /g ),
Q) Escleger edrik yoricap:, b) Hertz besics .
( Teoker! feevvromer nokross bolgesinat,, helise!/ obsillr fori,
Yk aoyme bir orFF oS yiizays Forafinalorn Farsinr).

Sekr/ 9-3- Pro¥/ kovromer oronlors Forkdl olar it arshioe, kovrome
Sdresi boyuncer bir s yozeyinir nomino! ok,
(1Li oisin avynr ordlr kovrame yoplgr bOlpecte 5 ofs lkuvver,
birbirterine Pe wzokligimdoks 1her Lpdzegn kervrewmer rokiosineg

@s/7 olarevk bolanmektac s Bunur rpin olis kuvees her Lavrome
POLPS, 1500 O.5 £y erlorrnstir).




| ) .u-u-.v:.--:‘..;-,i i "
Py ve B efritk yoricoplomnnols, elashikiik modilers £y ve Ep ofon mor-
zeme/lerden yopiirs, | uauniiduncls, birbirlerine Fr normol kuvveX jle bosts-

rifars 1kl Silindlirde, temes obgrusw boyunce meydene gelen mevy. Sosme ge-

rilress /b,.., , Hertz 'in gene! Ac/ remr verolgi Fformilfe gére, %
I3 A |
A = \/ P-4 ! (5/7)

I-ViP | 1
WL )
hesap larir Burads,;
P EgoeGer egrilk yorrcopr
}(_": ,5; + fi S P=5,. 5 /(P+5) (9/2)

C yuvorfonme nokfasinabk esdleger egritik yoricopr 5, esi¥ik 9/2 ye
gore ve a/W4 =y Cossey /Casedys /e ooz ve helise!/ obshtricr osagele versinis

Lo

Dz sl rigin (Sekiller 94,2, 4) Helisel sl igin ( Se,é'/.YQ-.E)
ot | 05 Ayy Sinely | 05 dlyy Sinstyy /Cosps
Lo | 05 dwz Sinct =10 oy 0.5 chwz Sinsiyt [CosBp i - fog
(urd) 2 C‘alsuw (Urd) 2  Cosgp Cosiys
N o dy Sinsty Cose< U Oy Sinotyp-Cosels

~ Vuvorknme rokbosindeks normal oy Kuvvels

FQ. ~ Takesimat obrresincks cevre kuvver

Doz a’,s‘// rer (Sekiller 9-1,2,4) Helse! orsh ignm (Seti?! 9-5)

Fr Fe [Cosst = Pyt /Cossy, Fi /(Co3,85 - Cossey) = Fint /(Cosy - Coseiye)

(- Temas dodirusuntirr vzirylugy
Ortelamer cleger olarok,
o Liiz olishler rgin,
A = bt =63/ (4-Eat) : (9/3)
boff - EfeltrF ors gernsigy
Eoe =1 150 bopr =b
Eae =2 rse berr =155
eloe edilir




- 777~
o Helse/ oishier i |

by = bapr /CoSPY = b Eae /CosBp (8/4)
Veye gens/ oforak !
borr =5/ 25 (5/5)
Lg ~ Kbwrame oron: fakiors (Seld! $-6)
Eg <L 7 ipn,
ng\/ﬁéf.;ﬁail(%%ﬂ% | (9/86)

cger Ep>d (e, yukorolokl esiiite £ yerine obumo Eg =7 lorur

ek 94~ Yuvarforme rnoktas: C ole ve pinyomur e tekd! kovrome
nokitas) B oleks egriik yormeoplors (normeol besitte) .

V- Porsson kotsoyrst
Gelk , obkme obmir ve hofiF metoller 1o
V=03
£y, Ep — Molzemelern elastiblik modollern (Cetvel §.7)
Bu gens/ brjgieraen sonro, helise/ ahsiler rprn yazay bosincr hesobiro
gec//ebilr '
7% C yuvorianme rokfasmnolok; Herte bosvcr /-

Esitlile 8/4 e Gbre bilinen doeder/er rle

-3 ¢ ol (WD) 2 (DsBy Cossiwt /
o= CoSB4 - Loty é/(hs/@g, L gy Stnetys Cosetd . (4_ v ot @T)
: £yq £

A -—\/F“ #1) ,\/ffasﬁ&-fasocwf \/ d )
o= de b o YT T . Cos*‘i(zc ) ﬁ_( ya Wﬂ L Y'f
£y

z-)




8-
eloe echilir

o 5”’-(’”’ temel
Temas dagrusy liress siindlirt

—
—_—

—

— Y,

Pligornyy
temel dorres!
SHirdlirs

Seki 9.5~ Helse! dis/ide, temas dogrusy ., egrilik taricopr ve

normicy! olis kuvvels.

Zy, - Yuvariammea noktass foktors (Sekil 97,9 7a, 976 )]

C‘asi.z,z . Sl}?mzwf.

7y - Elostisite Faklord (Cetvel! 9-1)

y \
£ T TEs
Ey<bp=E ve Vi=vz=Y /¢n:
. £ ‘ o9/Ba
e \/2‘,“[4_“3) (9/8a)

Celt ve hokf metel (V=03) icn .

PN vy (9/a)

bag’?//?z‘//cyﬁ Lzl
Elastisite mocdlers forkls (Ey ve Ep) olarn malzemeleraderr olusor cork

criMerinae 15e e$o’é§@r eBstikhile moaild

- 2. £y -Ez g
£ “E e (9/ac)




—#9G -
Formile rle hesaularmi:

Z FoktSriery kullondirsa

=2y Zr dféb ~(U;"') (9/9)

otur. { Tasimer miktorinw ve aislh hossasiyerinn goz onine CLorrracrss Oy yler

oliger fukitortere benzer olorok Z " FaktSril ole kullorobilie .

Helis aprs: B (faksinot Sttt )

o 5_’1‘\“ o /5° 2 : - 2 ff" B

495 &N}\E\ ~ - i @vW {058
i \\\\\\ N \'\E'*‘\i% Y "‘“‘:e%

a0 \\\\ \ I T E N A A N

\\\§ \ 53 ’ \\T\ l - a9

aos—Grrett| = NN LN > :
L § NN NEa
| Do N : N -
N g0 ! \X AN \\ N o K
4 | ~ ] N ] "
1 \\\\< N )

a7 —éa\/ 4-E.)/3 aazd:,e//w sth \

.z@m\[(g - Eg) v B WMM‘@WM@(#

N
NN s
N .

\.-

P e .
Zenif 1 /8 Hilisul ot a7) NN N NN e
Mt B NN N NN
‘! \\§§ 084
A
065 1 N
10 42 iy 16 g 20 22 . 24

Proty kavors orant Eet
Seki! 96 - Kervramea orant Foktond Zg ve Helisel dish foktori Zp .
(Zg - Zp —Tasime fakibri)

2% Yuzey baswcwin esas ofon degers Uiy (nominal cevre keerv @ty 16777 Aesap-
levngry pitting zorfonmas? ),

LroktiF tasime sekli genishgrin oéz opone alinmast e Zg foktorindn,
gerpek dedme olayirnn giz Sndne alinmast e Zg Ffoklordnin ve Yuvorfanre ok
Fosirclks basincin diger kevrame nokialorna ( tekd! levrome rnokfolorne) uysy
lanmasiin gz Grtine alnmast ile Zg faktordnin 9/9 esitigirnole fullamirma-
lory wygun olur: Bl tokbirdle, ydzey basincwnn esos ol cegery (yzey basur
pairr nominal dederi ),




. F, (wtd)
Gup = 12 2 T " Zp =2y Zk \/aﬁfb TG
derltemlerrndern hesaplonabilir

Zg - Helise! sl faktore ( Seli! 9-6)

é;’é = \/ Casﬁ | _ (9/“1)

Zg - 8 teks/ Amfv}wmm ﬁoé@sz Frde ABris

Cark 1 | Cark 2 _  z
LlFstisite modild  Libis #rsibe modlal
Molzeme " E, [Nt ] Meoizeme . o [ Njmmi] | /N/mm‘?'
Gelik 206000 Gelik 206000 . 789, 8
Celrik oliim 202000 188, 9
Kirese! grofitl '
e ol 773 000 181, 4
DSk - oty ~ .
bromzy O3 000 ] 55,0
Dovme - oloy
bronzy 443000 o /59,8

Y - .
%ﬁe GO 26000, 18000 |1654... 162.0

. (prk veer ki oSkom)
Colit dSkimn 202000  \Gelit cbkaer 202000 188.0
\kresel grafitl/

otme ctomir | 173009 | 1805

lomel  grofith

Qlone olernir #8000 | 1674
: (prik veyer kar olbbim)
Kirese! qrafitl Korese/! grafitl
lomel  grofi i
e S| 78000 | 566
(i veue kir obtadm)
el grof | 126000.. 418000 |lamel  greiH
Sokme oerrir e olemir /8000 1460, .. 43,7
(pik vexp leir k) (oi veyer b dsbim)|

Ceatvel! 9-7 - Dl carklordd g‘@ﬁ/;%'m&/zema e Hers e Zp elostisife
faé%ﬁr/er/'. | o '
Seli/ 92 ve 94 den Faydelnorck, proyomir e el dkervrome moktoss B
dloki egoeder egriik yaricaps | |

So = 5 - Son [(Fan+Pon)  (Esthik 9/2)
_@;@ g = »@4? +-P££f (Séféf'./ﬁ'.‘/j

_ s Peg _ Fra Fee  Fic - Pec
Fe + Pzc Fpe + Pac Fic - Pec

Fg




"‘ﬁ’;ﬁfﬁ?zﬁ_f,f
S e Pee C B

Oforark bulinur ve oblayrsula,

z; \/ Pre . Pac
Fis  Pzo
sekinde rfole edilir

o DOz olishier revn,

Sie ”'5“ Ohs tggy
fzs ”jg- Cha tg~<gp =j‘;§*4"0{5¢ lg~igz

4 2 2
U Qs - Sinfes
Zg:z Wi - Sinetyy

(Seki/ 9-4)

Shest Sin’ vy

- 42 -

(9/72)

(9/73)

1/
28 =194 /[ (lg=tpy . ?‘.9’“3.?)/?
ve —— ———
. boetn, =2 B _ o TE-Pe L .
g ~as s it ( Seki’/ 9-4)

(et _ i )% p
lgigs =2 ~4 4 =

Op s

tgelgy = [(dw*t% )/ 28]/,

F ¢ F gl tg=go " (e -Cosot)? bglpy - tg~pz

I762=% 3y b2 T s

bgetgs =2 O.5(U+4) e Sinstw-0,50) 4 bgetay
- Oy

(144
o=igp = — 2

g oty — ""z,{—' g =dgy

baguritileyrr kullerrlably
o Helise! oishiler /0y,

Zg = oyt - Cosp/ (tg=tgy 2‘9"’32)% >4
7
tg<tas = ((of-cpf) - 200 ] 0,

dgetps - (uw)

fg~tut - Cosp-4 tgeis
denlderniers ile hesap ya,o//afbm)rr

(9/r4)

(9/75)

( Seli/ 9-4)

(9/765)

(9/77)

(9/48)




=
Eger pinyor Oiis sayis: 2y (helisel dishlerol Zpy) >20 rse, 2g =4 olimorbitir:
— A K. Thomos /. CAarchut o GEre, yuvorfrme roktersroinls bersirrcer

oliger kavromea Nokioloring Uy gulsnmos: 1207
Yo vorlanmea nokiosimnda bosit olarak heseolenobiien Zxxsmc cork ve korsy
pork soin oy degerlers verir Simelye koolrk fecribelve gore kritik holbrole of -
Ger kevrarmo nokfalarindoks, Srellikle rek Lervrerines noktoleetrotiber baswcmn kond-
rol ediimesi fovsiye edilir Bilhasseo , kilpiile ois Soylarcls ve bayck cevrim oror/e-
rinely baswig, her ki corknr ois profillertrirm forkl sgritklerinden /D forkl ol-
1 kAol
Tk kovrome noklasma a’dna,sr@rmeaév prrsgenn itk t‘e.«(—// kevvrowrrey Pokier -
s/ B rgin Zg ve benzer seliloe ohstoks feki! kavroro nokiosr O rgin Zp ol5rdsom
FerktSreiratir kellornlmers: uygurn olur (Seki/ 92,34 .

— DIV .3’9.90 o gore E,,,g £ 2 rpar 7‘9,{'// zéo'w‘afma' Dk Fers) FkiSriers Z

B velp
[L-35 78/ 2] :

Piryorur B e (carkn abs) ve O dis (carkm ie) feki! kavramer nokioforino
(Sekid 9-6a)

Sekr! 9-6a . Dz dishier (sovkce ais cishierol) igmn, prryor - e fekd kavro-
me nokilose Fokicre Zg (esriiik 9/18ex) herm b/e card - 1 tekr/
Lvvresrmer roktes: FoktSro Zp nin (esithl 9.484) elole edlime -
sinole kullanibrr C yivarlommo nokiasinaty ve pinyondn 8

(ayr Zomonols corkin D) /e fekr! kavrome nokfosmooks
o 1 etk ga'r(pap/af(/ 4 - 35, 7.

e F A
“ t




! P o - #23-
Zp- B r—’e@/f')‘é}df/}w}?)w /ﬁbﬁéﬁ’mﬂ Jerr lGrcstm Fekror,
Zp - O t‘eé// ,éafvmmw naoé/a:sv /{://) SISO )‘cm{'?‘oru

olsur | burcr gore&, Ay, Mz wa“a/ me/ buyuéé/é/ef/n,n

i

Pry Qf’c'g ~

B toz [T [

M, =

bari 7 il
e Diz a’sﬁ/@ro/e | e E,
My 4. 7 ise Zg=d [ Mpid ise Zg-«z‘i T (g/48c)

Ny > »{ /.,s'e Zg=My /\'fz}wf /se Zg Mg | 1 (9/{8@’)55

" Helise! dislieroe (Ep > f") S e o _
wirs. Helise/ dishierde (Eg <) ; B e

Zg . Zp ; ddz ve Eg z 4 olon /79//.5‘@/ a//,s.///.c—.vr /g:m /)e.sapkwarn olegeri/er

cwzmznaéy /meer //?/&’/;Do/asyo/; ygpf/b’m‘é bu /U oy ’
_ .- .Zg Md Eﬁ (My=7) ve.Zﬁ /’M‘ L (.9//8;‘”)%:
ZA‘) /“72 &q (M2 - f’) ve .Zb A (9/7,‘99,)

R S R

i3 YNZP80 ‘o gbre Ew > 2 1 Feks/ ,éa'wama noéz‘asz Pk ASrsery z;g vezﬂ
N[L.35 7;?,/2] e _ e O T P T ;x.‘_;«‘
i R K Egy ok 3 ol Hossas o&s///erde %a,o/am NS hetrv vely cuyiras ity ,éarw
1 romer a/qﬁz/{r?unafq»,bu/ynan Sl veyey D els Forsfimlon Faswr Hesophsr bir a)s.
| e/ kovromo nokios: (Ey & 2 /g (e Feki! karvrome noktas: veyo 24 B L3 it

Vi o kovrrmeo noktos: yerne ) esos aloorod yapn&pw.ﬁ o/up buroraly Ex £ 2

TN,

TR, ESErirr. FEPSI GECErAolr NG B L e T Y

3_ Ofv‘a_gw Qﬁé@’ﬁ guzeg ém.smcf &"N

o)
!
5
!

Ciyar. be/xr/enmesmde St HUSLIS/riry goz’"‘@nuna’e z‘m‘a/masz-yeraémw
| R ieve Kuvveter (Fakfsrka ) Tabhrik mgkirosimin: a/ef/zguﬂé/»é olerec
| sin ve ayrveer norma/ 1sletne Srosmopki Lo ese/ reg/msrz/gxmn S LS ErF
Nreblizorianmann Fayiindle bir Ky dorbe faéz‘om ( /5/:9%/»& f%zéi‘zﬁfu&é’ e,
{1 SELIIE 52 Siine vhnir: A ‘




28 H f
27 N VERAT
26 N |
SN

24 - - | \

12,3 = \;9‘ \\

¢ 22— ‘ . \\

N

2 | \\1\\ Ny \\

20 dos \-‘\;\\\\\\%\ \
AE= IS SN
208 J .
= NN
_'.‘..’.‘fg:ail ‘ ‘

B I i == SSSNNN

5 N A A T R

Healrs arcvs: B ( Tolesimand silindirinde)

Seker] 97 - otry = 20° jpin ..‘2?‘.!_#?.# oramn ve B hels ogisina bapl
¢t Lz '

olarak yuvarfenme noklos: aktsrd Zy, .
Kestkl! ¢z;r9.r'/&r i ¢ %Xz =0 ve sn =/5° 175°% 22 5° ve
25° jeirolr ( Selal 9-To ve 9.76 ye bokirnz).

o fp Ohnomik jove kuvvetler (Fokisr i, ) ; Taksimal hotolormcln veya
CONsrney Swasiiclty OFs/rir oerormosyonlarndon doly, koveome dimnmunde
bulyrior, obslers ek olorok zorlayon bir inormk Luvvel meyolono gelir &7 bu
kuvvetin etliler) Ky hiz Raklord (dinomk fokfsr o oemr) ile goz Snone o
b ' '

» Dis genisligi bayunca kuvvet obgilm (Fokior Kig ) Tearsié ofarak dis
gernsligi boyurnca kirvvet oBgiIistir odzgin okl kabl/ edilebitir. Ancok
sl gark mekanizmasns Fosgern milferi Serormosyontormdon obluy ors
Gerisligi boyunco asrt olmayarn bir by vvel oegriis m@aéw;a Gedbir: Bu olzgir
olmayar dagils, Kiyg &wver obgils: FokitSrs e ooz Bpone alnir:

o Cevrase/ yonde kuvvel oagihsy (FOkiSr ki ) | Crf¥ veyo bir kor /¥ kov
ranus ve hatosiz. ais/ilercles Foplrr rnormol ofs kuvvels, OFsin Fek bersitn ler/lerrn -

ey FIFRGING Ulgrr Olorerk kovrormer Surimunces Bulunon ¢rFF Ois yizeylenne

bwmsl



0% 45°

W
i
//////

oF 56 _m° e 20° 25 30° 35°

45

_,j{a,/ / /
AL LT
/ 4L
4 o 1y 8. Baiadnyegses.
@ o 9 O QgVON O 9O oo Q0
3 & 8 8% % 3 2 8% 0§ Oy OC

N
5
e/

forkeFErid Zy [L.35 Ted 2]

Tavksimot siindirindlels helis ogisr 8 . :
Sekil .76 oln =25°/cin  yuvorieamo nokias!

w° 75° 20° 25 3" B W° 45°
FtOrs [ L. .35 7&/72_7

50
Toksimerd Sitindlrmalels fels ocrs! e

- Seki/ 8 Ta-~p=225" /cin Lpervarlanme nokiass

. 00




= .

- /28
daguir Heta 1cervkl] disiiferde foksimot hotas: gitlerek orforso, covrese/ yin
deki kuvver sodlece birorff dis gizey Fforafinder Asnur 1578 cavrese! 45 noleks
Kuvverl adagnlss (Hater reervkls aishifer) K, kwvver Anddsrd e gb2 Snine ol

1 DU hale, yizey Fesime @@@wff hesobindly esos alinacok Yok /e, yu-|
kearrlr belirilen foklorierin 52 Bnne aLNmos! e cevre kuvvels olorok
(Fe Kn Ky Kuyg - Kiges ) d@Gers alipr: Bu oeder, Es/tiik 9/10 o fa yervne
konulocok olurso, orfaya cikorn yozey bosmers U ,

Gt =Co N[ Kn - My - Kug - Kyt < G
e (8/19)
i = 2 2 Ze 220 \| 70 I K Kund < G

/e hesaplorir
Mot . DIV 3990 ‘a gére [L-35 7e//2].:

Nomiral yﬁéey basmer ( yLverlonme rokiasinot ),

Upp =24 Ze Zg - 23 R ) (Lt o e mulayese edliid
4

Ortoyea cikar ylzey bosner,

Prron rein

@MZB 'GHD' \/KA "‘L(V ' M}Jﬁ 'KH@: &
G‘ar_zé o,

G

- (Lsithk D49 e mukoyese ediniz)

Ot = Zp -Co- \ [ Mo g Ko 4 G
dernklemlers 1le very/mistn '
Onp - Misoodle ecilen g&zey basincr (yhzey emmiye? bosmnmcr)

9.2 ~ Musawdle edilen yizey boswct ( Yizey emniyet boswct ) byp

Basinglo zorlonan ois yozeylerindeki hAosorfors dnlemek veye misoo
oe edifebilecek siniriar 1emdl futmeok 1o, mox. eHull basincin malzemeye
kllanme maksading ve rsletme sortlormne bogils cleGerinm belrly bir sinir os
ler osmomasy gereksir | |

G -Niemaonn [H- Winter [L-4] torofinoln gelistirien osogrooki Resop.
metoeun ooy guvcrr/afnbéa emniyet barsyrc loririn hesob 1ein; mmalzeme o7,
Yo viskoztess ve yadbynor eflisi, carkin buydklik etkiss e isletme soots
cinsinalen Gmiir g8z Sndre abrmstir By hesoplorotr, bir molzements ver//er
isletme sortlormety pifling feseklils bestrmootn pratik olorok sorsuz soyr.
ok yuverirmeanyey deyanabilecedi € soretl mukovemet balindl oiis yozeyini




- 727
Yok fasime kabiliyelts ¥ blyok Snem Ffoso.

Yozey empiyert basinci Gup nmn hesob: |

2% Surekls mukovemet halinde :

Ors yozeymin yik fosimea Loblilyerls i @sos olon s oeger bys (Fri¢-
tng - Sir mukovemets = Uyp - Sumiy, ), Oislh cork malzemesinin ybzey basine:
Ietrr Sdrekli mukoveme? degers Uiy, , 15/6tme sorflorin Aesobe &alor yyoun
Z  foktSrieri e corprlarak bt

Crie = Oy Sy 20 2 2 Zxe (89/20)
Bunoy gére yizey emniyef bosincs,

Cop = e - i Zwr Zp 2y Zg Zy (9/24)
SKt i S'tirnin
boginkst ile hesapleirir

Npé . DIN 3090 7ol 2 metot Bye gére (L-35]:
Sorekli mukavemert Igin misaade edifen yizey boswrcs byp ;

Ly, —-—-fﬁé‘im.ZL-zv-ZR Zyy  Zop
Arnre

_CHe
Sﬁm/}':

Seklincle ver//mistr Buracbs Zny fokiésrd (stanobr?-referons - oensy

Cewkerrirr Omiir FerketBril ) shrekly mukovemer foim Zyr=+ (Seki/ 3 /4,

Cetrel 9.2o) ohnass nedeniyle es/ik 9/20 ve G2/ oo Lonulmormistirs
2% Stotk mukovemet holinde .

Dis ylzeyinin yok foswma kobilyet igin esos olarn siwrdeger Uuss , ols-

Ui gerrk malzemesinin yizey bosinct o Stokik mukovemse? aegers Gy, s (Cetve/
E7.2), malzeme it fokidrd Zyy rle corprarak bulnr

Cres =Cuiims * Zwr

(9/22)

elb/ayisuile yozey emmye’ basrcs,
- Oies _ Luims - Zw | (9 23)
ﬁ;/p Skt rrosrs Sﬂm/h /

O/A/f’-‘ &:f.{. 'S y&‘r/:’?@

5;;4,},,5 = Option " LT

(9/2%)
Ifodes) de yozdabilin Burodh Zyy , M, =0 Yok tekrorina karsiik gelen omir fak-
Fordelir:

Mot . DIV 3990 Ter/ 2 metfol B ye gére (L-35] .

S¥atil mukavemet igmr musoode edilen yizey basincs Uups ;




~ 25~

‘-Sh’mfn

Gros

Iy =
HES SAI Ve e

Seklinole verdlmistn Burcoloki Z, |2, ,Zp ve Zx FykiEriers statk muko-
vemet ipin Z, =4 (Seki/9-9) , 2, =1 (sék/zg-fa ), Za={ (Sek/977) ve
Zy =4 (Seki/ 9-/2) olmos nederniyle esitit /22 ve G/23 de komudnomis-
e
3°_ Zamarn mutovemels polinole S _ _
Dis yizeyimr yiok tasime kobrliyelri rim esas olon S olzger Guep ,
oSl cark muoleemesinin yzey bosinc: (¢ SUrekls mutkarverrnel degeri iy, ,

Zomarr Foktors Zn rle carpilorak bulurir
Ouen =Crym * Zn | (9/25)

G =Zw 2L Ty Za - T D ‘ (9/26)

veya Zn ,Zw Sizde olusturulobilir buna gbre,

Crere = Ugts jrrs ~ Zonr 2 (9/27)
Lpy =Ly Zy Ly Lx ENT (9/28)
ve yazey emmyel basimnet '
_ Crety _ . Chlim -Zw Sy (8/29)
G S . St min .,

olurr.
ANt Zomor mukavemely rein misooae ot yizaly bosiies Luypy #0 O 3990

Torl 2 mefolt B ye gore e/l edimes) (L 357 :
o Grofk yoluyle ;

Sorekli mukovemet i Cip ve Shitk mukoveme? 1o Uyps aederlers,
krsim 92 ole verrilen esilikler il Aesoplomr ve Smir FakiSri 2,y ye ben-
zer selioe bir WEAHEr egrisi greilbrse (Seki 9-7c), b agrivkn ok fekror
lomer sayisr Ny ye korsiik gebr Gupn oéz/ﬁaré//z?i |
o Hesop yoluyle, |

Siirelli mukevemet iein Uy ve Statilk mubovemelicn: lyps degeriers
kisin 92 ol veriler esitiikler e hesoplanrso , Uyoy Zomorn rmuboveme.
# bolpesinole yik felrarlome sayis: M, ye bal olorok asadobrkl denk
lemilerder bulmerbilir :

- I/t ve ishvh celigl, ‘;nver//}é}é ves beyritil kirese/ orafiH dokme oe-

v, PErAFE temper o/Bkiir , Semenosyon ey yizey sertlestirilinest

e sertlastirilmis pelit molkemelerde , zoror vermiyecek Sekileks b




e F D
pitting tesekliline misonds eollyorsa ;

Sekr/ 914 & gire zomewn mukovemesdi bblges’ & 10°¢ N, & 107 rein A

K.
Gtons = Grp - 2y = Gigp - (’ 3. 107 ) (9/792)
exp. =0,3705 - log gf:_;ﬁm_ (9/29 b)

Seki! 9 /4 o GOre zeman mukovemery bolyesi: 10 KMy & 10% ratre B

exp.
Oupn =Unp - Zpy = Ui - ( (8/29¢)
exp. = 0,279/ log CHPS. (5/26)
G e

f Gues V€ Uues (Lsithk 9/33, 9/22  kisim 0.2)

"§, Ornek !

N Misoode ealien _guzeg

Li? S ey (107 ik Federews rprn)

%’ mmmmm - ™ Gup veyo Gyg (Esitli Gf2s, 9/20, krwm 9-2)

> 4

é’f |

I ! ! I
107 0% 0° o’ 5{017 108

Yok Aekrarfoma sawst Ny ( log) —e
Pekl] 8-7c . Meltol B ye gbre zomon mukovemels roin miisoade edilen

Yazey bosmct Gypy, In grafik yoleyly elde edimess (jorensio
Semerss ),

w nalet ve islah celi), parlitik veyo beymtik kirese! GrafiHl dekire oe-
I, periik femper oGkom  sementasyon veytr yizey Sertlesirilnes
e serflestirimis gelit molesme/orde.

Sel/ 979 = GOre zaman mukavemety bOlyms/ . 70°¢ Wy -!:-5-/07#&/)7;

7 exp.

Giens =Gip - v = G - £:207) ¥ (s/20 )
L

exp. =0,2705 - lag 2P (5/20 )

Grp

- Isloh veya nitrosyon gelgl, gaz e nitrirfenmis [ islah celigi | nitrokorbii-
ZE OIS [ Fervitil bhress/ grafitli ablme d’emt-‘ﬁ, ke olemir malzemekr.
e |

Selr/ 9- 14 & gére zomon rmukavemet bofpess . 7O N £ 2.40% Jcin A

& \@XD.
Cew = Oy - Zpy = Upypo - ?Af? ) Xé (9/29g)
Gy
exp. =0, 7686 . log LS. A
7z T (9/25 %)
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Yozey empiyet barsineincy efliyer Fok/orier
Coptry — Merlzemerirr Sorekli mukearvermeti holinde - tavorlonme mukoyvemely ve-
gy pitting - SOrekli mukavemedi veye LIzey SoSIne pin SOrekl mukavemeF degers
(Seki/ £7-2,£4-3 ; Cetvel £4.2,E57-6)
Ly - Molreme ¢/Ft Foktcrd
o« OIN 3980 7o/ 2 ye obre [L-35] :

Sertlestirimis veya dis ybzeyi pirdzsiz ( Ry & 6 tim) Snemll oereceote
sert prnyondan olissorn Crfterde bir celik aisli carkn (imalat celly, isiah celigs)
pitting basima kabiliyetindetki arts malzeme cify fokiors Zy ile géz Sndne of-
i

Zy, degerinin elde ediimes: |
— Melfot B

HEB-/30
Ly = 62— oD (9/30)

denklemincer: /ﬁesap/anab///r Veye Seki/ D 7o delks ciycigramatir K eol/eb.
Lrrs

HB ~ Bir olislh ¢cark gif#nim oohe pmusok ofern gafné(f?o/aé/; Brinell o/o-
rok diis yozey sertlior

ol (9/30a)
HEB > 470 i Zw=40

(AMubitelf serflik birimn/eri arasmcoki mukageseler 1om, Seki/ 9.8 veys (fve/
EA T ye bokirrz).

. . Dogum bLblgess

12

7.4}

5

.0

130 200 300 4020 HE 4§70
Dorha yumirsale olorn corkns oy (261 SSrPGH et

Seki! G- 7 ~ AMalzeme i Foktorii Zyy [¢L-35].




i

~737- |
- Metor C

Mev/zeme 75 FokiGrindn

oegery ile emmiyetly Aesop o,

@ Mémafén / Winter'e gore { LoAT ,

/5/estr 'ea{f‘/ﬁ?')/;s carkior e sertlestiriimis, Foslonms korst pordilor i

130 & HB L 400 sunrfors ieindleds’ sertlit dederlerindie (9/30) eI gecerliolr:
o ROOFF [/ Marek ‘e gore [L.72].

Dis yhzeys pordzsiz (Re &1 tim) ve sertlestiribnis pinyonie ¢/FHeroe
imaldt ve rslof clgrnolen yopims bir porkin yGzey mukovemetin aris: malze]
me it FoketBrii, Zixy = 4,2~ (HB-130) [ 1700 (Esiiik 8/3D) e gz Snone olmr
(HE doba tpumusok ol cerk /fp'?)dr'f‘) ve /304 HB & YO0 sunclars oksimolnk; sert-
bk deger/ermnde Zy, =7 Aomr . o '

Ayt malzemeden yopilar ve ydzey sertlgi cym olan corklordor oluson it
lerole pithing feseklild ve fenmeye kors' egilim gﬁ.?@/ sertips farkl ve otry mol-
zemedern (oprdmiis olonkvra gbre doha RRzioor: By sebepien bir pork /i fer
tibinole , daime farkl; aisly cank merzemess kulonmrol vayo oyns molzeme kullar-

hyorsa en azidar Forkl yz}zég sertlinde olmalorrio cohsubrclichr

Gokme mukavemel G o /omm®
#
co0? 50 ‘ 00 /eiw 100
kg /mm® | /
500 ' 0

‘ / .
!\\
. 400 A wat—160 &
[ ) bV @ et &
iy # we< " e
D) ' 5 K gClL / =
u’ . NS “
E’ v “i/‘” X
$ oo . 2o B
= 7 Y
S
Q

00 o

) 00 200 200 400 S0 6

‘ Brinell sertig’ Ag/rmm?

| Seki! 98 - kéyrbonks celidte seriil degerter ve bu degerfr rle
R ' Uo orasndaks minosebel L-2]
2,2, T FktOrierini tespit ediimess

Jo. Shrell muktovemelt /1;:/"/? N

z, - Yegloyrer merolle Sferkt i




yry E

Yaglaer moclde Fok#sri 2, | moden Yyoglor (EP - ével ve rxvesiz) iin

40°C (veyer 50°C ) oloks pomine/ WIZEOZIFEye ve bir cork ¢ ok Gpmuscrk
akyrr molzemesinin Yizay boswict 10/ Sorekli mukovemed ogers by, © bag-

& olorok Seki] 99 oo ohnabilir veyo asagiolks dentlemierden hescplera by -
bn ‘)
Z, = Cypy ¢ 210-Cot) _ . 4:(10-Cr)

=0z (8/305)
2
(/,24-“&-9—— (4‘2.4,1_'?.?_2 :
V50 . Yo
Nominal viskosibe Vg (40 k)
120 ¢ 290 — 32 400
I* Dagilm ertor
5 i I o
|
440 él
\Q;
o5 3‘
i 400 i..
N
ae5 -
480} —
465
080 |

g 26 40 B #F o 1p #0160 @0 200 28  HO 260 mnlls doo
Nominesl viskozrte Yap (50°C o)

Sekr) 8.9 - Vaglayicr mockle Fakisrs Z; (N7 : Nitrirlenmis m&&?emeéra’e,
kontro/ deneylerine gére fobminern ). Yoglomade, cevre frzs
/e slgrl ofarok uygun viskozitel meden yai kullantists:
Fenkls seriiibiels corklordorn olrsor oierol, obber Lpenmuserk
olan meatzeme esos ol |
Loy ~ Yoraimes buyoklik ( Yagloyer meadde fakism romm)
BEO Ninm® £ G, . & 1200 N/mr? icin .

%) Wiskozite porametres’ vy «1/(41.2+80/ l{w}zn/n asogidoki cetvelde gSsteri/en
degerierinden oe foydaloporok ,z, Cors +4{ 4~ Cxs ) Vi seklinde yozirbiir

IS0 Viskozite Llos: Ve 32 (VG 46 |vs 68 We 100 Ve 150 Ve 220 |ve 320

Yo |mmisn. | 32 46 68 00 | 450 | 220 | 320
Ysp |mm/sn| 21 30 43 34 89 125 | /180
Vistozite poremelres: Ye - CO4D 10,070 | 0./07 | 0458 (0,227 (0,265 |0 370

4 S

v
Mikevod olovirll mekonieme -

lorr foin meksadle en ugn
yagher

Nomina! viskozre
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_ Curam
Coy o= e 06357 (9/30 c)

Gty £ B0 M/mm® 1pm |

Lz = 083 (9/30 o )
ot im > 1200 Mmoo
Coy = 0,97 (9/302)
2y = Mz ferkiSro
Hiz Fokiors 2, , cevre hzme ve bir ark CIFHmn omho yumusok olor
INCHZEMESIINN YizEYy basiric: Jois Srekl mukavemer degers Uy, e badlh oloresk

Seki/ 940 ol clinarbilir velyo oscagitlekl badgmntlorotn kolbkile el ealfebi -
br.

36 3¢ )
40 - C:
L= Cry + 2{ zv) (9/30F)
/ 32
o8 -+ T
445 ! ; I
i Leyselims cilern

|
4o ‘

785

Tﬂw
N

4,85

Q90

[
|
|
:
|
i
el i é
3

7 2 2 4 5 & & 40 2 45«@/54’03
Govwre Az LY

D) 870~ Hrz FakiBri Zy . Forkl serfliéleld: corklordorn olison
i terate , alohor yumuserk olan melEEme e50S i,
gy — Yoveircy Ogbklok (e Fokibrd foin)
Czy = Cz2z +0,02 , (9/30g)
Oy — Esithile 8/30¢ , 9/30d , 8/30e
ss€] frz porometres) = //(a8r32/24) G i lesllerrmliracyse 1le ;
Zip =gy #2400~ Cpy) - Uy seblinele ol yozilebilr
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Lo — Pordzfifik FokiSrd ( Viozey odozginlog Foktom)

Drs ylzeylerinm yizey plrozlidlddgy (sirfdnme eft/si) ve aiisl hotolors
(chnamik ek yikler) yanbz GoroltT meydana getirmelkle kalmoyw mekornzomens
Smrdne o tesir eder Cewre frzinnm ortist rle bu blydkliillern effis/ oe boyik &to-
ole orbginctn, yozey isleme seklini seciminde ceve Pz GEZ Bpime clinmalicr

Rzs pinonun , Rzg carkin, elde edilebilir pbroz devimlg: olsur .

Cark ¢iFtinin orfolome pirdz dern/ig’

' Ry + L2
sz .2’2 EZ

ve : :
gork oiffnn orfalome reldhF phrdz derhlgr )

Resoo = R 3 [ 222

Olmak dzere Zg ; Ry pp ve bir cork erffinin ok yumusok olon melzemesinn yizey
BOSINCY 1l STrekli mukavemet degers Uy, & bodh oforak Seki! §-1¢ deki ofye |

ramalen olnabilr veyo osadgidols denklemlerden bulurabilin

%‘M’s@j

Zn = (3 )CZR (9/30h)

Lz 100
Crp - Yoramer boyoklok [ Porizlilok foktbrs /gim)
850 Nfmm? & Gy, & 4200 N/mm? igin:
Czar =032 -00002 G, (9/307)

Thttim € 850 N fmm® roin !

Czo =075 (9/30 k)

0;/[/??? > 4200 N/mm? vy

Czp =008 (8/30!()
Schell ‘e gbre misahede ediimis (GOelenmis ) yizey dozgurnitlers
Taglarmiy carklorde British Standert 436  A{, A2 (yoklasik olorak DIV -ke-
e 3 %) Re = 02505 tum den O.05-- 0,07 tirn GStIndeks degerter, freze/enmis
carkioraley 8 5.8 (yoklersik olorok DIN 6---8 ) 0,8 - 244m derr O45 ... 0,3 um Jsiinde.
ki dleger/er, daho bLyidk Frezelenmrs corklardtr 8.5 . C ( yokbsikt olorak DIV (0--12)

& 1 tm olar LRS- Pupm ISHindeki oeger/en (Br ve Ry rgir Cetrel E4-8, Sekr/
£t l, Seld £E45 e bokwvz).

wsese; Priritzlolitk parametresi Pa=429)(Ree +Rzp)- o8 rin Lutlorntiriens: e,
F = (Pa }Cé; R seklindt o yozi/obilr




~ £85-.

L1 ey

o

{05} o, 1,65, 47,4 25 665 (b, pow-dbeai'h
Gt ® 4200 Alfmen?
- Mt D
100
5,566 (Forr) 675 (firr)
0,85——- R A
085 [
ago § Wi N ————
i
Dengtnr coko

o5 { I | i e

i/ 2 3 4 8 o /2 D

; 7 8 & i
Oréoleamer relenF porie oernbdl Ry pn
D@kei! ©. 1 - Phrdzliilib forketSms Zm - Molzeme semboliers 1gin

Lrsim 1 of yeo Ookirnz.

Rripn =05 (Rzs + Rz2) 2 [100/a ; ic dishlerde o yerne
Jex] (lul +4)%/(ree)? clegers bonur Farkli serflikfelkd cork-

larclmrs olssan o/ erde, dvber LN SO IR BEme BSS

orlrrse

2% Statib mulkovemet icin
Z =2y e Zp w40 (Seki/ 99,810 ve §-47) (8/30m)
el
3% Zomaon mukorvemel g
Z) , 2y ve Zg ; Sorelkli mukovernet ve stokk mukarvems? i bl
oegerier arasmoe lineer /b:‘erﬁa/c?sg/an yaplorok elde edili:

Lyo - Baikll Fokitsri (Cark boyidkiogs fakion )

Maolzeme Norme/ modli! M |Buyoklik foktons Ze
$E,V, 66,666, GTS Baiir modller P =0
' My &40 L =40
£h LIF 10 L mp & 30 Zx =105-0005./mp
Sprekl] mukavemer |30& mp 2y = 0,8
e mp & 75 Zx 4.0
NTV 7.5<¢ mp £ 30 Zx =408-00¢1-Myp
30 £ mn Zx =075
Startike rkavemer ipin butin molzemeler | Botirn mookilier e =40

Cotvel 8. ot — Bhydklik Fokiord Ze ( Prtfing rnukcorvermesy
igin). [ L35 T/ 2].




=738 -
BOyoklik Foktdnd Zi | modd/, modlzeme ve 15/ istome OGt Olerank,
o Stalrk ve siretls mukovemet i -

ekl G912 ofer olnobilr veya Cetvel 8¢ yor Gore hesa,obnaéz/m
o LTI IO EITIR 1y

Surelti mukevemst ve stotik mukovemer v bulurcn ceGer/er aroswiny
breer /n;‘erpo/asyon GO

} Stotit mutovemer |
E?m‘t.rn mm’a@nﬁed?/' / n;wv )

St e G@c; G rs (.S‘ur@l’c {raLtka -
\ LS o

B 3k

S Dergutorm oo

/ EA IR
N

-2.74

|
5 o /& gp 25 30
Aormed! moddd! mna i

Sekt) 912 - Blyokiik Rybiorii Z, w (Prtting fosmwme &arbiliyeds 1pi)
St Catik (0g < 800 N/mm?)
V : lstolhs celgr, 1sloh edimis (Gp = 800 N/mm? )

GG . Dolerne oAemir

GGG Kirese! grofi*l obkme e

GTS : Siyah bomoer olokin
£h : Sementasyorn celbgs, 5@)77901‘0.5‘30,7/@' Sertestirilonys
LF: Catk ve EEE, enduksyyon veyw alevie sertleshirihwe #

NTV . Mibrexsyon ve rsloh CENG, Y rvrlernns; [sloh ve Semen-
tasyon celgr, nitrokarbinze eclinrs .

H

Bu orwmoer, diger fakidriere (2, ve Zyy ) gecmeakn Snce 4 wWobier ® egrviss’ e 1/~
gl kiser bir by verelim .

Colsar bir mokinayr teskd eclyr efemonior nodiren statl bir zorkrmre Holi-
178 [Pory zdiurior. Dot cok rastlanden Aol bu elemenlorm zomono GEre bLyliklik ve
yonteriny dlegistiren yiklere moruz kolmalorihin Boylece elermantroiks romime) gerd-
meler oe zamone bagl olarak boydblk ve isoretferiv ohdishrirer Gerrne aegers
ZOmONS GOre sabit veyor ok uzun Zomen enfervallerivele cok ox deghs melker tyopyor:
ser bu hole stutik yokleme demir Gariime poztF ve regoF esit max . degerier oro-

SIncly degrsilinrser buma dlagisken yukleme holl, gerine siirde bir moy. obger aro-
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Sindley degisiuorse buns tiresimy Ylklerne ol e Efermorn Smed foby ol
Yk Fekrarlome soyse e ol fordt ecrlebilr (meselis yoruine osryrmes, 01~ Zey -
IR A GEFEIT Lye3rri 4) ke Pk s fonicy Saups! Ny, ye Loglr olar osmmer Aol ) . M-
Leli¥ Yok genliklerinde deneyler yopiorak elemorm Cahrp olthigy yik fekrorlome sou-
lary tesprt echir ve bunior bir Shyzgram balnde cizlirse Seki 949 olek egrY ede ool
lir. Bu torzoy elde eci/ern hyergronn lare € Wishler P - z%g/argmm/@r/' Ao (Gyoru/mes agn)

PASI Mmeydans geliren yibzey baswc e YO tekrovioma squisi N orosnaiads bo-
gt oo Wehler Hpindedi).

&/l

50+

Egrime - Alternafif mubavemets

- 5 S
) 8
} R
%g | TR
%\? | IR
7O+ ¢ Y i .\\s ¥
SEY ¥y
g\‘! :E 3 %z’. Q
523 | 33
N ; { i i ;
0% 0% MNpee 107 08
Ny ——

ekl §-13- E5rime - clfernetic geriinesinale Smir veyr \Wehier ELrvss

Ve zoror egirs/ (Semakt) (L. 2}

Vet et sirrcdenss olsor \Wekisr EGrIEIIN? , @Gk Olorak rern &isimune it madervermed
Bger/arine zamen mukovemery, EGIISII YOF ALY ftSITnclorks deGerlere Jae sOneldl -
kovemet oegeriers ool verdly Baske brir cleyrsle , malzemems Sirekl kirvmeo bosy e -
den gerime oederine , zamon mutkervermedy ki ofmodler tebommds! ecleb/leced)
(coyenobilecagijern bk gerime TEFEr/7e , SUrekly mukovemer oo ve bunc fele -
b/ edler yigk Fekrariome SOUISING SONSYR (SUrekl]) Smidr s (Nes) cob veriin Ge.
rilme olegerters/ Aosor EGrISINIT HHA e Lerlor SO Siniir SOmswEahr
Guner gbre G Gzlerrmsrichensy -

Ne £ Moo olnmss ferlncle olemarir emrd sonly

Mo 2 New  olmos: hofnols shmanim Smrd Somrsuz odse

Loylece hesop bobirrnclr siytl ve Seishisrr ZOorbrmer rexsindlods ford




R

~138-
orfayo crkar. StoXlk zorlonmo astnaor Sir Swwr problemi, oedisken zorionme rse bir

omir problemioir
Soylecle ceriebilr,
o N < Np ololygu hollerdle hesop, stotik mukavemer simrtorime gore yopmlbr
o Np S Ny K Now iein hesap, Zomor mukavemeri Simriarinia 9ores yopir
Bu derumbaroer Wohler dadiyograrw kullanl:
o N 2 Now Ol fokltirdle hesap , sTrekl mukavemet sywrlormne gore ya-
i ve Soderberg veyer Smith - Goodinarn oiyagrom kullentlr:
No ve Naw wun Sogyrsal dederlr Cefvel/ 92 o ¢elik icin veribnis olup bu
olederlers Sekl 914 ve Saki/ /1021 oe ce gbrinek rmbmilnddr

Gelit Molzeme ve Irs Tobar Pittrengy
Jsil rslerms clorimts mukavemers 1o mukavemers 1¢i
; Mo N, Np Neo
Jslerh eahimis 10° 3-70° 0% | 5./07 |
Isiak echilmrs ve nifrirkenmys 07 3./0¢ 05 2.40°¢
Islah eclimis ve nitfrokorbirze yapidams | 10° 3.170° 0° 12./0°
Sementastyorila serifestirirs /0° 3./0% 0% | 5./07

Corvel 9-2 - /s /slan durumloring gbre Feliik malzemern? SOrekly Smar

s (Moo ) ve zomearn muokevemety swury (Mp) .

{7

I FIT% 7 T 1 T T3T
SV GEG{per, boi)GTS(per) Ek IF
23 — o Earar vgpnfw’ ek ;agfdeh' &
\ 1 pring dmselkediine misadle edlliyarsa

16 %,

N

N
4
T \] | |VB6G{perl, bav),
WF (aftr: {|GTS [parl)ER,IE
[ Ny (ritr)
83 666 (ferr) < 4L

c6 ;

12 N EN
N M

/7 NV(Micwb\ \\ \
' N ~

\\m \ AN
70 : [

o e #0° 0" 08 09 o

Vi peerelome seyrs Ny,

Sekil G-14 - Stondor’ deney gardlarnn pithing mvkovemers e Smor fokiont £,
(Normlestirdimes hasor egrilerr). Malzeme sembollers igin &rsim 1o ye
barkiiz . Bir Conkio, dislenn herbir deviroe bir oefe kavwarmaye
girmesi Aalincte ik fekrarlame soist, Ny =t 80 olenkieminden

bulunur ( Drslern doko 1ozl kavromeye girmess yik tekrorlome
Seupsenr? Uy Sekiioe azoltimass Ve Goz Snine alimr).

E- rsletme saoly olorok fom yoklek: omar [saot], n- devir
sayisr [ & ook ]
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. Ly = Stondart —referans - densy corkinm PG mukovemets i Srmdr
| ket i
Sarekll mukovemel ve stmiik mybovemst /o Zyy , Sekid 974 veyo Cetve/
9-2a darr ehnobrl

Lenmears MUK Vemely iin Smur FokiSr) Zyy , sredd mukovemet ve stokit miy-

kovemnet jpin elol eollen degerlor orasmaly lineer rrtermolosyor yopilorok balimr:

Yok dekrowrdorna =
Morfzeme Seupst N, Ornbr Fok?Pord Zny
S, v &
4, 44 .
GE6 (perl., bor.), M. & &70 16
Zorair VErTIecek selilnlets M = 109
b pritting Fesekloliine . 70
miisaoole eciijyorsa Strekli rmuk.
v, : M, & 10%
GGG (perd. , bar.), Statik muk. 16
&Ts (pert), N> 5407 ‘o
EH,TF Shrekll muk. ’
N & 105
CEC,E66 (ferr), Stertrke miske. %3
NT (rnitr), YN
. L 2
MV {pitr), Sorel sk 40
| ' My & 70% 14
NV {pitrocor:) Stakit muk. '
' MNe 22 70°
Soredls muk, 40

Cetvel! 9 2a — Sirekly mukovemet ve statil rmukovemaf 15 Srnde fok-

£6ri) Zyyy - Molzeme semboller Kisiwr {d dedir (35 Tei/2]

Ept —Zanrcyy Fok?Oord (yizey baswcs igmm)
Zpy FQEISrindn fespif eclimess
7° Siirekll mekernizmolar /g
Shrekll mukovemet holings N, 3 Maw Olp burader Zy, , osogiobbs/ FreSeyo /-
totlarng gire Feayin eoiln
o Lyrekt friesoe metools.
Ly =Zy - By Zg - Zyp  ( Esrtlik 9/28)
(Sdrekly mubkorvemer 10 Zyy =A ~ Sekil 8- | Cotve! 9-2a - ofmos: pedeniyle yukoridh.
&r egiflitte konulromisiir)
Zy = Yodlayicr moctle Fokisrd (Setki 9.5, Esitit 8/305)
Zy - 12 PrktSrii (Sekr! 9-70 , Esitik /30 )
L - Yizey ozginlogl foktord (Sekid 977, Esitik 9/30 F)
Zx - Gerrk bOYOLLIIFT Ffaklord (Sekil9 42, Cetvel D7)

=4




ey
- 0 -
o Kisalbilmus hesap metodls

— Frezelenmns olsh Crffery i,

2 2y Zn = 0,85 (9/37)
— IrraglerPtar: sonre (Eplenmis OUSl crf¥ery rpin
-2y Ze = 092 (8/32)

— Frezelrnriis cork 118 tOS/nmis veyer traslomnmes kors: corklon olisorn ais-

L erFfery 1ein

Z; Ly Zp =092 - (9/33)
— Taslonmus veyo Lroghanmes opsh o/FHery ioin ) | |

Ropo & % tirn 1se Zp 2y Zgp =4,0 : (9/34)

Repp > 4fim ise 232y -Zp =092 (9/35)

NOE - DIV 3990 T&i2 metol C ye gbre 2, -2y Zp corprry ([L-35]:
- Azolrma, Fellows veys Maog ydntems ile imeal ealibns olish cifHers e,
Z, Zy Zp =085 (9/350)
~ Imalsttan sonro leplenms , tostormis veyar z‘/‘é{f/cmm/$ YhZey obzgin/aga
Ragop D% tim O/a0 Gnsl criers igir | ,
Z; 2y Zp =092 (9/35b)
~ Azdirma (veya Fellows veyo Moog ybntems) ile imal eoiimns cork ve faslorn-
IS Ve Trasionmis karsi Gorktorr olusan Rz £ %t shizey dldzgln/ogdr: -
ofeks sl yF et rerr |
Zy - 2y Pa=082 (e/35¢)
- Taslanmis veye (roslanmus yoizey oTzginligs Re oo £ 4 tin ol oSl grffers
e
| Zy - Zy Za=10 - (9/35a)
2% Stakile mukervermetls mekenrizmelear /o
Sterbile mukavemest folinde Ny Ny olup burode Zy ,

Zn(E) =ZNT(s) (9/36)
baginks: geragimce Sekr/ 914 veyo Cetvel/ 920 obr alnabiiv: (Storsk mukavemet
Jein Zp w2y =2Zp = 2y =4 clegeri/ers esiHik G/28 o yerine komurse qubor/obkl badmt
elde ecliir).

3% Zomern murkovemelrli mekorizmalor g |
Zewron mukorvernet Holnde Ng N { Noo 0lup burade, Zp, 17 oedisimr ¢/
zZilir ve bu oBgiSim edrisinden Yk rekrorime Sayist Ny ye karsilk geen Zy oegers/
okunur (Seki! 815, G-/6 ve 917 deks Sraskler’ inoeleyiniz).
Shporrs. — Piitiney Leselkiiline kearss emniyer katsaysmn en kiplk oegers veya

yozey basmcr ipin istenen en Liglk emnlyef Foktors (Cetvel 9.3)




far

-

45 — _
L Zw(s) i
CABL e B e e e 71T .
\ | e Cork
Y. S e o
: ZN)\\:\/ZNT
19| i = \\ - o
e \ i
§ | AN
iz : ‘ S ]
3 | A
N \ N Bwea =2y Iy Zx=092
0 | Dagrm - e ]
i ’r\ ~
M, 2 (goop)="5 72 N
1.0/ 2( T ~ ~
Pl f J— . N 1 -
| N ¢ (Booh)=67 fON&t
08 | |
10° % 10° o€ 7 08
M
Sekr! 9-15 - Zomon faklsrd Zy in yik tekroriomo soyrst Ny ye gbre
Syagromaan elde editmesi. (Gorildogd gibi, prryonud Fop~
Lo ik tekrorlame souyss) pritig - Sdrekl mukaveme? ofa-
i ieine olosmekiedir: Zyy =092 , Zyp = 707)
46 ;
“Zn(s) !
X, o e FUIWION)
45 N .
"\ A=
14 T
ZN\\ ZNT
T ". \.<
2 S
& ~
N M2 (gooh)=30-10 \\\
ﬁ 42 <
~ 477 ~ "
> NG Zpyg, 0= 2L 2y gy Zy =0
N 47 N X
L a7
107 N1 (gook) =15 ‘m\\ AN
A S
10 —, ‘i
AN
o9 .
10° 40" 10° /0f w07 107

N e

Sekr! 816 - Zomean foktsri 2y in Yok fekrorlome saysi N, ye ore
dhyoromolor eledle eallmess (Zxyy =401, Zyz =117 )




— LD E

18 L _ [ VStatrk Mukovernet |
42 Cf" Mo4V 47 w\? Dwsrearn 4 Swwﬁh/nw
‘ levgr gerk
“ — TR
<enT Sw ‘l
S - S S J
\ .
” " T A < I Durum 2. (slots M’Jgﬂ
Lhariarrs 4.2, - N, e
| ” \ . I
~ NN AN : A
NI SN
fé Shrekti Mukavemer \ AN
PR >N QNN
LI L) e ﬂll
10 lelabh eclimis N B \ \\
f Ze s, <
Zl/ {_—. .ﬁ__..—.|>l——-......_._...._..___.._,.,..,,,1
<R 2v Durum 2 : Zpy
. - SH
08 I | - |
iy 102 03 0% 05 106 07 08 iz

Seks] 917 - Préting mukavemetsy i Smiir 7R&rErs 2y ( =Norrmlastiriimg

Yok tekrorome soyst Ny

Aasar egrisy ) ve bir oSl ek 19in Zyy egrisinn elof eolinesy.
Mekanizme degerters | Malreme $2CrMo4V ve serflgi 2/0 HB
m=8; a=400mm, ylzeyde Rz ={6um ve Seki 911 ‘e gore
Sgim ; U= LOmfsn. | Yip = 6% mm¥spn, . Durum 1 Korss
cark sementasyonia seriesthrims ve toaslanms Rz =3 tun.

Rzpop =

Dirrumm 2 0 Kewrsy eork 1S/eth el . Buroaty kars: pork mo/~
ZEneSIiy etkisi BLHIN mukervemer alonlariids farm fesiicin
Zp Fokiord Ziyy sxz'a’é OlUSHIritlobilir (Esitlk G/28). Buturars
FerktSrier,

Prtting - soredtli muberverneds ipim

Pitding - Stolik mukavemer icin

Z, =095 (Vi =S %ons Gy & 8O M)
22? .-.-0,90[/?2»@ "'6(“/3‘) ’ foam. o ‘950 Nmz)
2y = 104 (28 =80m forr., Crygim, 5+ BEON )

Zu 2446
Ly w A0

Zy =40 (Seki!/98)
Zp=40 (Seki’911)
Zy= (Seki! 9-10)
Zw 2416 (Estik 9/30)
2 =t0  (Sekil 912)
S =43




Catvel §-3 - Emniyel Fekirier (ketsoyilor:) igmn kobil ed,febilr degertor (mutovemes
degerfers % 1 hasor /hlinalre gére alinmustir) ve bu oegerler, crsadioly (-

e/t ofarak verilmstir (meseld, 425 ... 4,35 yerne 1.3 oibi).
(A)~ Slrefly rmvkeyvernal ohilbmbe ahmrcksizw rmoksimurm moment 1le eyl
hesaplorde (Mmeseld, mokaslr, presler, fonyerfer/or, kelolrmms mokire/ors)
Kullarfer by degerter; 1slah edinls veye semenlosyonty sertlestriines

Sl cavrdlor (nidririeme wien aledr! ) Igin geearyohr:

(B) -Norma/ pallercle (ekseriya anokisly mekormzmalory 1&m) kullomlon by Pl %
leralen | Ust dageriar endush ve firbo mekarizmalar 1p6n olyp egie sor-
lordo cokhsers fesrs mekonizinolarnde do st obberler ol

(C)- Yiksek islehne giveningi ishenen yerferdle ve Ltk durumior ([ (ok yik-
Sek ylk fekrarlome syl , yiksek haosor rizikost, sonuchy ybksekt mas

- 43~

roflar, yeaek porcosEik ve oSy ke kars: emniyel oozenlerimsr o/me -
mers: grbi. Meseld | blyik tirbo mekanizimelor, gemi imekaryemedrs, -
gk mefernizmicrlory ) sl Lelleraion ofegerierdir

Hasaf' e s SM/% mukovems? ac 5&&"@&” ml.//(dvem&'f ey seye EQT'FI:SI‘
Merx-moment. ¥ Ozel bir| Max. marment (hesap] Nemino! moment | KallekiiF yivk
Olevy , keollektr¥ yikun | lanan /sletme mo - |X Isketme fokls-| 1l yapilan ke -
nomined tepe momen-| ment)ile yopilon |rd e yapilan | saplar icin
£7) te yapilen hesap- Aesaplar 1pin. hesoplar 181
love fgin. '
(A)-(8)-(C) (8) (C) (A) ‘ (8) (C) 1(8) (c}
Priting tegekkdline & 5 ce
Lorss emnlyal forfsois: 40 4,3 os5...47 10.. . 42(13..46 [ 40 $2... 74
(Prting emniy@F) Sypys.
s brsdmaisine korgs @mm c
Y&t ketsoyrs (Drs kirima | f 4y 7.8 a7 ... 10 A4 4,5146..30W2- 4444 .20
emniyst ) S i,
Sveak yemmeye karg: e
niyet katsoyiss ( Yenme . i5 45..48 2025|145 78
emniyetl) e o F

o Séofk mukavemet s degerer (plostik oefarmasyon veya callak,crait fesslid.
{0 - hosar-Siry ) ile yaptlan Aesaplarar:

& Semenifasyonta sertlaskintbms Hirbo mekomizimelorde cok defe b alegerdan K-
abtartmaz (yenme amrlyely, yoltuk yikd ve bitresimden dofayr); Onun igin Sk
eLsoriya 1,6 oon dobo yikseki:

<

o £ger gerpek fepe momen biliruyor Ise, surekl; mukaveme# (A ) s&Hnunc

¥ Disok oegerler, yavas yaovas oirfon ‘gﬁ,édef/'& ahshrilans mekarzmealar i,

€ LEger 94 den daba yuksek bosor 1hlmaline misavcle ediiyor (mese /e,

Hosar eGrisi statvk mukavemer alamnroly g6z Snidne clmr (Stokk mukaveme?
re karstps iz ), Kiso Sare orfaye grken Yk horede? momenty (osir yiak fok-
£orl nominal moment ), buracle skserjyar dikkete deger birSnem fosu (mesald,

senkron motor e isketmecl 5 X nomiria! momenie kadkr momert dedismesimin
ver abrierss gibi)

oore (veya staté mukovemet (8),(C) s&funior naloki emniyef kafsoyle -
Firyn YOeiSIne 9Bre ) hesop tapiir

bovzt kallrma mekanzmelarmde oldugy Grér) ve asmmo emniyets o
yeterd jse, Sy = Q8 olinabilin

Ol yiksek deger/erise femen Fom Wik rle goklenen mebamizmelar
rgerelies




By bilgllerdern senre problem! cozmeye evarm e,

8.3 &w{@y@v rkan yozey boswer Gy

Or1=Zia ZE - Zg 25 Zp \| K ¥ Ky Ky - Kigg - Mige | (Esittle 9/72)
al) Yverfonmo noktos: fokitdri Zy

Xet+Xa 0,242
Zy+2Zp  23+475 =0.0015

wtp = 20° | 2, =244 (Sett0.7)
B =7

veye: hesap ol

Ly = \/ 2C05Pp: Coswt  (goti of7)
Cos~ vS/(?nfwzé e

7 - 2. LosE.6 Cos 2068
H - (Cos20.44)% Sin2068

| 2, - 204
b) Elgstisite foktsri Zp

Gelik/Cetilk molzeme ¢ g,

ﬂ Zp =189,8 \[ Mfrmm? (Certve/ 9.7)

C) Helisel oish foktsri Zg |

B=7° igi | Zp =092 (Seki/9.5)

veyo hesoplc _
28 =\/Cosg (Esrtlik 9f¢4)

o) kyvrewner oram fakisrd Zg

E:»Z =, %5’/ |
L =07 ksl Q.6
£s ._1,4/5}"5 9 (Sekr! 9.6)

veyﬁr Aesaf/ob

Ze\[1/6L (sewitos)
s
“g = \ 767




!I - 0,758

e) 8 dek// forvremme /Ja_k;‘c:zsv 'Fa&fﬁk& Zg

Helise! disliferde Zn, >20 ise Zg =i ovlinerbiliv

Zhe =235 >20 olbleppsple

lzg- 7
veyer,
Eg 24 olan helisel dishiter /o,
" | <5 =2p =1 (Esitik 9/18e)
ar:

Bulunar degerifer ile, pinon ve govk g,

G =244 189.8-0.79-0,99 4 \[19.125.402. 128 -/

“ Gay = 637 Nfmm?

et el
9-4 - Surekli mekamzmelor rci tting - Sinr mukeyemers Ouyg

Crte =Ginsm 2o (2o 2oy Zr) Zxe  (Esitlite 9/20)

Q) Meatzeme c/iF rokford Zy, ;
Prron serflestiviins ve toslonmss ( dis yizey serfligi 720 HV),
Cark 15loh eciims (s yizey seriigr 260 KV ) dolenpsiyler
FPrnysn e,
| 2y =70
Cork igin,
280 KV = 280 HB (Seki! 9.8, Cetvel £4.7) olup bu oeder ra0<H8 (470 (V&
Yo 400) sirurlers reincle, (9/30) esiigr gecer/idin
L =42 -(HB ~1430) [ 1700
Zyw =1,2~(280-130) /1700

&) Yorg Filir toseklili iom fokidrier Z; ,Zy ,Zp
by) Kisolttimis hesap melfocls.

Frezelenmis [ Taslonmns veyor brastonms ~isl crFitlers i,

|z .z, ze =092 (£sitt 5/53 , 9/35¢)




~ & -

bz) Oprekt hesop mefocl .
o YOgloyc) medoe foktord 2
Gty = 760 WiemmR { 88O Nfmm?

Voo = 220 romilen. ”“22. =404 (Seks/ 9-g)

veyo fresop yolky/le

4(7-Cz)
(rze 134

<y =Crs +

(Esrtlile 9/20b)

Gt KBS0 Mimm?® /pin Cor =083 (Esitik 8/30a)

Z, =083 ¢ ‘?(’”0;:;3)3 - 10378
(12+ Z25
| 2 2104

o« Hiz fok/Bri Ly,

Crrtrom = 740 NimmRd 850 N/mm?®

2\, =096 ekri! G.40)
Uy = 5,34 mfsn. v (St s

veyo hesap yolytea,
2(7-Czv)

: (Esrthit 9/30F)
32 ‘
cg+ Y7 |

Ly =Czy +

Coy=Crs +002 (Esitik 9/30g)
Crrtrrm £ BEO Nfpmr® jein Cozy =083 [ Esitik 8/30 )
Cry =083+002
| Czv =085

-0.8
2, =085+ 2U2285) _ poesy

22
08+ 35z

| z,z007
o LUgpiimliilke FokrSrl 2y /-3
Elole eciiebilir pirdz crinli Repmp +

Rzpop =05 (Ret +*Rzz2) X [ 100/ (Seks/ 9.-17)

Rzjop = 0.5(6+72) 3\ [ 100 /1700

“ Reziop = & i




Grysy = T40 N momn® & 850 Mfmm?= . o
Zp =096 (Seks/ 9./{)

Rz 00 = 4 Lrry .
veye Aesap tolaflo,
w2 m( @ (Esi#iit 9/30h)
\ ~zsa0

Gistim {850 Nfmm® jevn Crmp =045 (Es/itk 9/304)
/.3 o5 |
Za = ( - =a9578
C) Briyodldiok Foktsri Zy
Frryorn rerr,
N =716 mm. "2’ - (Seks/
T s = O G7 /7872
Semantasyonto Sertestiris (£4) AR ~ 59 . g-72)
Gork 12

Z =40 (Seti/ 9./2)

(sloh echilmns (V)
VEYD Hesop yoluyle,
Prnyon 1gim,
£hH
1O mip { 30
Zx =405 0,005 - 76
“ Zye = 0,97

} Ly = 05 -G 005 /ri, (C“e:‘me/ 9. fex )

Cark 1o,

v
Burtin modciller } “ e =10 (Cotrel 9.fex)

Frtting - sy rrwkovemert Uue

PRiron 1gi,
Cle = 7500 - 41.0.92-097
| Grve = 1339 N fonm®

Gord rermrn
G = 740 4,44-0.92.1

| Crres = 756 AYfomm=




? | - 148 -
9-5- Zaman mulavemetli mekonizmalor icin Piting- v mukevemet luga

GA;GN = yﬁfm. Dy Zn (Esithk 9/27)

o Yok tekroriamo soyrst N, ;

N, =Llp.n 60 ( Esrtlik 5/46)

Ly - Tom yikte colismer soet: olrak hesoplenon mar
N Ic/e_gf'er/ar/" S |
Pinyon rern " |\ M= 825 /0%
Gork 1gin MAz= 47107
Dlorork ks 8-8 o hesaplammust |
o Zamarn faktord Zy, | |
Celk malzemede , prifing mukavemets ictn Zamern mukovemety swurt,
| lap = 0% (Cefvel 9:2) |
ai- .Sz} halde /\Q;m:g{ES A0% Ny ve Nep =47 104'4 No yorw, Ffoplarm yik fekrar
(prnorn ve cark rn) prthng - Statik rmukavemet ol (ene didsmekre ooy siy -
la Zn , Zan(s) = Zwnr(s) esiHigi geredimee Sekil /4y veya Colvel 92a don !
Arnyorn e, | ‘
N, , =825 107 o
S:jnem‘asyanb seriestnimis (EhH) IM (5) =%&
Gark ¢,
Nz =17 10%

ﬂ Zr 5) = Z . = /‘,6'
[sloh editmis (v) ~(s) NT(5)

okunur.
Ptting - strmr mkavemery ey
Frngor g7,
Crgny = 1500 -7-4.6
| Crogpy = 2400 N/ s
Gark rgin,
Grron = 740 1.4 4,6
V Grrone = 13¢5 Nfnm?

9-6 - Hesop yoluylo Pitéing emniyeti Sy

Sy 1+ pinyon ve ¢ork icin oyrr ayrs

GJ .
Skt = 5% Surmin - (9/37)

beagmtist e hesoplernr:




Aﬁ
- 4G -
o Strekls rmvkovermnar /o |

Cug — ESIHik /20
G — Esithl 9/19

e Zamon mukavernely 1o !

= “%% >4 SH el (Q/SQ)
H .

Cusn - Es/itlik /27

Stw

Cr — Esitlik G/19 (Asagrolok:s Snemdls note bekinz )
Onemiy not .

Kerternmor (yolverme) esnasmnalok; Foplom Yok tekrorlome sayrsr veyd)
Loplarm dlwbell ik febror/ome Sayiss ile tasune kabiliyehnin tespits

fein iy Slegers, maksimum moment Ve Fpgy. a gore yeniden he-
soplonmalicir (Cetvel 84 & inceleyiiz) .
Sy nin hesabs !

Q) Sarekli mekanizmolor 1807

Si = %ﬁ’_ (Esitlik 9/3°7)

Pinyonde,
Sy =1339 /637
| 5, =27
Corkta
Sy =756 /637
| 54 =12

B) Zoman mukovemetrli mekernizmalar e,

Sy = _;fi'ogf_r_,v { Es/itlik 8/38)

Ny ve Np kallunme @snasumioks foplam bk tekrorknne Saydars (proyern

ve cork igin), dolawyrsils G , maksimum moment Veys Pumpx. & GOre yenidern hesop
lorimaniedir

Pk, = 2:5 Fromine, (tevsim 3)

o K& faktsri

A KN 851925
l? - 475




“vs0- 1
e Oinamik fokior &, ; (sletme foktsri A,
| xy=t0 ;| ma=vo0
o Etlli s ylzewy) dodrufly hotoss (alismodan &nce) Fay
Férmon. = F2- 2,5 = 280764 .25
Ferrarx, = 701940 NV '

Em mrerxe. = Femeon. R Ky ( Esithk 8/44)
Ly iz, = 70180 N

A=00273
iy ( Cetvel a.5)
« K'=t (Sek’& 12)
5 1 {5 f// .b
P 2
/25 170 [ 370,76 _480 )
foy = TEC.. 0023[”"”(370 *76)"( 37 ) Q3[+03]( 370,76

" sk 56,5 tirr;

Fox = |~ Ffugs +133 fop | (Esitht 8/53)
Fax = [~1011,33-56,5
| Box = 65,4 g
o Etksly oy yidzeys dogrulte hotasr (m?.,s'maa’an .sonm) "By
Seld 8.5 den foydalonarak,
Xgy =085 , Xga =1~ 320/, ={1-320/740 =0.5676
Xes = (Xgs +Xg2)/2 = (065 +0,6676)/2
| %5 = 0.7¢
Foy =Xg- Fax =07/ 65,4
| Aoy = 46,22 wrr
Ve_z,/a'
Yps =015 Fox 4 6 1im 9/@,:0,/5-55}4’&& 760 2 6tim
Y8 = G- '
Yp2 = 320 /0,y m. Fpx & mox-Yg
Yo = (320/740) 65,1 = 2845 tim -
Kontrol !
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N B e

i
| _ ‘
657 &0 m 280

Fax =654

D

fpm= 740 Nimm® | | max. g Yy
W B34mfen. | T
Ypo =28,15 tim (your)
Yo =(Yps +Upp)/2 = (6+2815)/2 =174 tim
oy = Gax~4p =654 -174
]M &4 '
o Kivvet Frkise /(/,,/9
- Lgy = 46,22 iy

G':EZ?,QN'.mm ) , |
oo _/(, i >ngyﬁ =432 (Semsva)

‘Fz“g)a'}f- K k’v 4:.':4?"{"/5223 /V/:a?m._

o /«»’avv&-;‘ fa;ézﬁoru Kpfet
k’ ’Eé‘mafx /,zﬁ 4«416“2 3 /V/mm >?/00 N/mn'?} -
1ein

0,'5/} éz:w/ z‘e,s‘/ = DI - A(ar/x%@ & A/e/ se/ ol S/

]’[7 A:’HM = Mot =40 (35‘&»4’//9-%96)
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" 5;, = 910 N/mm?
Frngon rcm
Spy = 2400 /940
| Sun =26
Gork /g,
S = 1395 /940
| Suw = 74

Q.7 En kicltk Pirtting emniyelti Sy,

Cetve/ 9-3"e gére

o SGrekly mukavernet 1o
| S, = %2 (8- sGturus)
o Stakik mukerveme? e

| S, =10 (8- s7hurnr)
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b A0 Dis . z?abdn/férfm Ylik tasima kobiliyels (Drs tobon mukavemets)

704~ Dis tabarinde ortaya cikon yerel geriime Cp

R _beéefésﬁ&/%e Yontemyle elle edilen sonucloro gore ( Saé// D-ie,b)

es colson dislilerde. en biyik geri/meler ois tabamndo meydana gelr ve i/ -
ma/aﬁéuécg@é—c}; o/éff‘}’aru/ma Bzeligin/ Fostyon bu kirmalor, cekme gerine/le-
Veleles bz//unc;’ug"uyerde bir catlok le boslor, zomonls bu ‘;‘q//ok;gdv'a_s YEVxS Her

for ve olan gﬁkﬁz‘aﬁ/gqmay&cmé fole geldigr ardle brrclepbire &opmer meycbno gal
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Y %

- Setkrl 10-1a ~ Yere/ ols fobar geridmesin cesitl mefoflore gére.
elole eohimesy.
A) Uzomo Slgme zincns e,
8) Gerilne gptigi e ({ den /55 ‘o kaabr rokarmior
sarimeye arontih olon ono kesme gerimesiin esif
aegeriers ievnolr: Disin kirimer (5 mal, c@kr gartimesims

o buluncluSe yerde-kenor gersimess 12,5 - beklenebilr).
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wekil 1016 - Es cofisar a’xjs///erb/@ fotoelastis/ie yonfemiyle el

eai/en gerrine dogims [L-49].

o Usteks dis Ac:rmbw:sz/z wﬁv‘a/f/ olis Lomburdy Fokim e
freze/enmxs

. :l(o'méé/rsuz os /‘amf;x/?o/aff—’a _ger///we LOrSomirosyony -

~ gerime. yogunlugu - (gerime. hans ‘D) keomburtu freze.
lermis s faé/nden a’mﬁa yz//ésmé/‘/r (oerrine alon “67).

o) Ois fobarmndc orf‘cya ;méan _gen/me/er//? /Basab/

Egilme zorlonmasino ve_z/a' 0/3 .éxf///nasma _gmre hesop genelibe cok k-
ek devir soylarnd bren, Zomarn zomor cartsan , GOk HLYyTk abrdirze momeri
lerirn ileten, dorbel yokier altinola colison ve Sze/litle cok Logilk s soLlorna
SabE OISl corklar /em Yoo Ozeljitle, Serileskirilms yon yozeylere ve gy -
SOk dis celkirokgine sokp ofor ve dis yon yizeylerindlels basmcs gore yaorlan
besop/orm daba yygun degerler verd'ss aisly carklorde ohs boprmesn 9ire yo-|
prliocak hesop konlroly biylk Snem Lozomr: Bu grubo, semeniasyorn ol /e serd.
lesiirilern ais yozeylerine sobio a/b,sw\nﬁ/z Seneniosyon celn/noer yopigs gor:.

lor rle dislers endiksiyon veyo ofev serflastivimesi e sertfosKrilinis colk veya
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dokme celikier topilmis corklor girer

Norma!/ rsletme sorHornots calsan oisl corkloroo op topmoasmiey gére | .

yapilocok hesop obgal olovak biydk empiyet degerler verrse e, gerpekien or
taye cikan ois Zortnmolory 1p momkdn meriebe ok ybnlki brrbokrs tozor/-
s, 1Stenciinclen | bu hescbir yopimosy moksool Lygun ol
| Hesopliroby, norme/ olorck momkin olobifecek er elver/Ssiz ylflenms ay-
Ut Obrnr ve bu obirumeler b3#n dis ket By iy bir tek ois torefinolor tasino)
&1 ve bu dhisin keavromo durvmune hermen o andle bosloolgs kobul ecilir (Sekil
102 ). Fofvelistik Slemelor ais tekd- kevvrome noklosmn, en elver/ssiz Luvvet
etbime noktasins belrtigin/ ve by orumat, ONste mcksimum ep/line momer

Liruiry orfonfer cikHSir Qbsiermekienin

T e
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s e

—'M_‘B N %M_\_Nfz %

(@3 - \‘i Gork, dbndiren T, - &
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Ps Gark 4, 9O, Brey, 6;;\ ~.
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e

Sekr! 10-2- ek kaveome nokiosnow ( Birfek oﬁ}é‘ Yt Koyvronmey Ok
ey BlundlQrs nokfor) Ais crfinim kuvvet erllsincleds durims.

& Fingonur i teli! kovrome noktos: 8B (= Garkrs ois feki/ &ovromo nokiost)
£ ( BPiponun 42 oisinin ois bast kewormodon eikmok dzere)

b) Fingonur oks ekl kovrome nokbas: Of=Cortm fe tobi! kevrome nokiss )

A(Carfarn 27 drisint s bos: kovromoye baslamok Jzere )
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Q.,r) Doz orsliierde |
vek// 10 1o yo coyonarok dis fobomnoloks her ik kovisten (toban yuvor-
lotrolornaen) alrs simety) ekser e 30°/k agr yapon bireF aé;;gw; ;."/2//2“/ Se Srp
,é/r//rna Les/H (s faécm A—o//;/ 191) belfernmis olur Egﬂhoe o/u “/;,;- &Y abi! 0.2 )we

&auram ologrsunun oS simetry ebsenny kestGl nokfaobr

brritmer kesrHy ¥ Skp v ez
o a/c;m mesafeals (kuvver kols olorak esos ofnon o i yu,ése.é/}gx ).

59,40/ 103 oleki yiklerne durvmuna gore kovremme oodrusy boyunca efyer

e i

s na/ma/ Lvvels £, s simetry eksen ile AeSISHG/ noktop, 7, Sine rod-
yal ve 5 Cosuc’@ z‘&y&z‘.s-@/ 5//&’.5‘&‘?/?/6’/’//’?&‘ G:&]/‘/A’/‘.S‘O’ af/aya' g*/,éan yeré/ a’z,s* Fonbern. ge-

ritmest.[oks tabor = nomma/ Geriimes; veya ok fabonind:. EYSNANY S— P -

gef‘e/ ce,éme ger//mew/ ) ;

0;‘ = G;nam/w/ % (10/7)
a’rf' Yor bu ger//me, mommcy/ agiime gertitnesiir bir gerdine aifze/;‘me FokFori7 1le

ﬁa’fﬂ/m/m gaz orwne afém hesap yaf)/ﬁvm#?&* Goreelde eahiist T

£y Siireta

-nﬁFv"-
N\
o\
e}
4@\31,
W %
3
@5_\
o~

o

i

ATY
i Catme Foress

Bosme forol

N

/l/

a
¥

Dekl! 103 - Yere! ois tobor gerimesi: hesoplwmass

oot ™ Naminc! egine gerimesi

G My Cossig S
- - 10/

Wy, ~ Egiine mukavemer moments
My Egilme  moments
| My =/ 0p/2 = Fp 02

V@ﬁ/ﬁ?




- PTG
My, = Fry o Caset/2 - f dfe
degers e
Gy, = L2 C8g Py | Py 6(hp/m) Cose
(6.5, /6)-Coset b (S /) Coset

£
gﬂom. = "75“%;" e (#0/32)

Seklinole bl
Ve~ Diis Form Foktori
LDisin geomedrvik boyutlorrn bapsoyorn b fakrtsrelon

_ B(he/m) Cossip
¥ (Ser /)2 Cos = (10/4)
stk 10/18-1 e berkirnz).

{’5- - Geriime dizeltme FokiSri

_ > (42 42,040 /3
Yo = (1240465, /4 ) 4 #/Sen) (0/5)
(Esi#lik /0/78-24 e bokimz)
Do ~ Cantit porometres: (Setr /0. 74)
G5 =S, /(2 Pr) | (10/5)
S~ Taban kavisi yare caps ((fabon guover/ckié gorr cepr)
oblayrsyle,

S
cleferin aflir:

Dis tabomndoks zor/ormmeo iein yere/ dis tobon permimes) heseplonmber hesop
obha ols bors/Hestirikbili- Sogleks | Grce kuvveln ois beasima eftnmess holinde ofs
tabarnraloks makssmum yerel cabme geribnesi hesoplons ve obho somre b ger-
me kavromna orory Fokiord Y rle dis teks/- kovromer noftosine Ll lepore
(Seli/ 10-4) . |

72 Kuvveltin ois bosma etlimesi holnde |

Orfayer crkor yere! dis foborn geriimes’,
e =Ubpom sy * Y5 (10/5)

. Mper _ Fp Co8y Fey
rema Vo T 5. SE Ve

o dlegers e aupr iSlemler Liyouianrsar

e
aénam-a' = 5.; ’ )é"@’ (7’0/9)

Ve
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£
(’:-"az‘_g“j;i““‘ﬁa R (fo/r0)

elole echilir

Vg — Lis Fform Foktori

6 (hre /) COSoty (f0/¢1)

Y« ‘
P e Jm)? Cosee

(Esithik 10/18~18 ve Seki/ 10-12/5,6,7, 8,9.10,11,12 ye bokrnz).
Y%, - Geriime dbzelime fokfsri (Seki/ (0.6, 10-7)
Yoo = (4.2 +0.43 55, /Ay, ) 9121+ 23 by [Srr) (/0/¢2)

(Esithite 10/18-26 ve Seki/ {0 -12/13,14,45 16,¢7,18, 18,20 ye bokirnz).

£
m’"M

1 I Fa C‘aswa

A

Sekil 104 - Yere/ dis tabar gerimesin basiHestinims hesop
metodis e elde ediimess .
) Kuwvverr ois borsiner eHnes,
b) Kuyvetn ois tekn/ - kavrome noktosr A ye etlrmesy,
2. Kuyvetin ors teki/-kavrama nokiost A ye ettumes: halinde ;
Hatasiz riyit oishierce ais taborn Geriimess, kirvwveln dis feks/- kavrormo nok-
Lorsinoy @tkrmas: halinde (fekr! kavrormer bolpesinae e olsiolks komumr, Sek) 10-2) ern
biry ikt Bastoks kovromeo noktosyolnrn ohs tekr! kevrommo nottsre kool olor
zorfonrmo 56 lpesinole , gene/ olorok 2 dise bOLinms bir gk dagiime rle besor ey
brlecagindan, kuvved efkisinin oks fekr! kavramo rnokfos: D de (Sekr/ 02 ) etirmess dls-
rume Igir prartik deney somclorme uygun olerok , fek biraisin ok fosimas: holern
elverissiz yik durumy olorak kobul edilebilr: By kuvvef ettime noktas: iem gervine y
Yuborsotr vervien deder kavrome oront Faktord Y e esas ol gervime osagobis

formiile fHesoplmr:

&;D = (Z,E%-T Vg ){Sa)‘ﬁ‘@‘ (10/43)

Y- Kavroma orom FokiSrs (Seki 10-5)
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SEAN N
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Profil kovioms orom
Sekt! 10-5 - Dis tabor GErIImasinry Hesabt /g kidliori/ar: Akdcrfer
(OIV 3990 e gbire) . Evepy & 2 1511 gocerdichr
a) Vg - Vg FokiSri )
o Eg>o ety e Lyagramaa, £, ve B il eldle edikn ckgerdin
o Eg<f hall rgir ¢ Djyorgrenmolr, oy ve P yerme Eg - B corpimi ol
/‘0&4 elle edifen degerdir Ormek  Ev=, 48; B=20" S Eg= OT5,
Eﬁ <o obloysylo, e = 448 g ve B yerine Eg B=075 20 /5°
e Y Vg 5064 bulunur
b) Helise! disl fakrort Yo

2
},é= f—-—%w% }fé’mz'n.

Y6 i, =mev {(1~0.25-£g ) ; (4- p/1207) ]
Vegﬂ
é’;g 24 lse 5,6 =7

. | &onur:
B > 30 /se B=30

C) Kevvramea orant fakicnd Y (ol = 20°1zsn)
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Sedi/ 10-7- Dis tabor gerimesmin hesocbs /e/n kullomlern form Foklior-
lori (DIN 3990 ‘o gBre). Kamburty tokin - referons profil
oy = 20" Py Sy =1 ; g frrrr =44 [ Soyp 170 =04, Frp /110 =002

( Kombur yizksebligh).
o) Dris bagr Form foktérd Yies
b) Garls oliiza/tme Fekitord You

Seki! 10-6 - Lis fabor gerdmasing Aascby rgin Lullomlar o 1okior.
ey (DIN 3980 0 9dre ). Narm  fokur -referans profil.
ol =20° P [rrs =7 [ Beo /mp =425 Fop /17 = 025 .
) Dis bevst Form Fokioré Yes
&) Gerime otizelime Fokfsa Yy




o
Ew { 2 olon odislier iz,

Yo =025 0,75 [ens (70/9%)
e
Ve V& Ysa fokfSrierimin her ikisi birikte oe mifokic eolfebilr,
Yes = Yoo - Yo , (10/75)
Yes — Dis bast form Foktsri (Setd) 10-6, 10-7, Selal 1042 /24, 22, 23, 24, 25, 24,
27 28)
obloyrsuler,

Fy
bro = 55 Yes Y& | (10/78)
bagirts: elde el
Cp ) Helse/ B(¢$ﬁ7wa@,'

Drislerin kevramaye baslomass, doz dishierce abs et LU r0kk
lormdlo brroen ve ayr onols olur [ Seki/ 10-8, 10-9 ). Helse/ oishikrote rse kovromor,
s Sonunotds bir a/eéme OISOt borslar ve gorkn oBnmes/s e yaovars yovos
s gerislyl boyunce ofsin oiger vcuna kador datylir (Sekdil 40 /0 ;404 ve 6 4).
B suretle orfoyer crkan alyogona/ ors suverionmo Bogrusy doliyrss /e ofs luvvels
orfodo ve ddz dislilerokinden doba kigik birkuvvel kol /e etirr Burttr basta
ol birfeoiy ais birolen aym zomordl kovroma churmundcr: Bir heyse/ oSl
CarkiIn) LTk Forsimey Kerbrlyels, by sdzelen oy boyuHordbls oz ol cardéiimder
cok defo Fozloche '
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Kesvrommo exlery

ogiresses

6 b
Seki! 108 - a) Yen bir § digirn { karss Sekr! 10-9-th) 454" olfs gz;;éégg;‘-a,icx*;;;;;, 2-2'ois
zfepesmo’e éaVIwma_gar bers- Ylzety ori ,éavrama Clrtsrmesros :

R Sl v csimer Loncs,

SIS Mo SBF ST Ve
g kervvedinin.gastenimesid 4200

¥ n--p\

O/D_?f‘lfsvﬂan e A, Ky

O o

Karvvranney tofewrrs

Termas olodresse

s algruses

Sakt! 1070~ &) Yens { oisinin ¢ korst chsimin Seki! 1019 ~ex) 1-7 ol ylizey ciffimn 2 -2 ofis

lepesinde tavramaye bask. Yz ¢H Lavrome shieumgrny
rras Srrak#sr enderks feovrame konurmi

b) kbvromor olory, helise/ disl- b) Hetise! dislieroe ois kuvveling
lerole ofis kuvvedinis dkgiiims ot ve ois yuverdnme oogr-
ve ofis yuvardnme dbGry/se. . senun (Yomms oogrusunun) yer
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102 - Mdsaocle edlfen ois tabon gerimes: (Drs tobom emmiyes
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GCentikli porcalar icin kullopion semboller /e , emmiyet kotsoyrs: 4

olan  Etresiml zorkanmer halinateks efermanlor igin
Crorn & Gp [Pk | - (10/18)

beygrritisr verdiy:

Crom ~ Nominal geriime

Cp - Dis fabart sirekli fitresmr mukavemets veyo d.gs- fovbontroeks
Etres/mils zorianme Aol rcin SOrekli roukevemer oleger’ ( paridzsoz, porfoklrns ni.
mune ke ) - - ) -

Bl - Centl katsoyrss (centik etk - fés;?‘—- 'sd_g/.sv )

Eleman uzernoeki centié, cop obGrsitngs ve delik gibr kuvvet a;éz,syn) aé:dj/:s-

Liren soreks/ziik nokta/or: civarmde gerime arfislry (gerlme &onsonirasyomn)
meycbna gl Bu nokiodkrki gerdimeser nomina/ geriimeni ((Gnom.) ok dstine
Gk evboriiir: Geomertyrvk sursksiz/iga meyabna getiradigi b aw‘/..f bir Pk tSr/e belir-

“r oy = Oman._ (10/20)
Craom.
&L
“ Gy, = Grorm. =% & Cp - >4k /By, (10/24)
ar

oty BN fOrsr P OriT

Centik form FoklFSrdntin baybkiig, boyul degrsimi ve bilbassa ;‘@m‘ S
Laskinlpire kuvvetle bobhoir: Diger rorafforn mukitel¥ molzerrmeler arasmots cen.
it tesirne ,éar,sx Herssos el bokimunclon forklar meveutiir K garn malzeme -
ler centioe Lorss cok | sinek molemeler /se dahe oz Aassaslyet gosterir/er
Burr sebebini, stnek molzemelori akma smnulernir Genislgimoe oromalidlr
Centik noklorsincoks geriine fepeler sunek molzemelroe ko/oyco yuvar/airs
Bu bkt molzemeniy centik hassosiyehind de rhiyve edernr bir Foklior ForiF
eolimistir:

A o
Ve Lt

s 7 (10/22)

Burtrcler 7 rmer/zemenir centik ADSSos/yeins goshoren bir forklforatir ok kirlgor
malzemelerde . £, Sonek moltemelerde /se V<L o o

Stonalort denay corkinwr, ois boborn - SGrekli mukavemelti G, e centit
etki scurs Brr orasmobés

Cetom. = Up /Pt . (wes)
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Crow. % Gigyom, Pt % / P | - (r0/24)
Yozilbilr: Bu olenklem , Ny sely /B, ve Buy =<tyr/Nyr
boryFler /e

Crrcssc. & Oktim. St * Py /Pxr (fo/2s5)
olur

e — Stondart deney corkinin centik form Fokisri (O 3990 ‘a gs-
re Yer Olon sembald e sobrt bir degere sobphr, Yer =2,0 ).
P [Nxr ~ RelobF destet sevuss "
Oin 3990 ey gbre

%retT = an. | (10/26)
avr
Vival 7 = SGrekls mukavemer /o reloh destelt souust (Seke! 1073 /e &ars-
lastirimz ). .
el T /e Hoili oforak asabiolki deder/erde crline bl (hrSOfTINE HEsos
/metocls);
Yo 2 15 rse Yoy =10 (10)27)
10Lge k45 /Se Ypm/r =095
Sw PHorlde
Omers. & Gt Y57 Yrar 7 =Coe  Yyor 7 (10/28)

elde edilr (Yer - Gret T = L0 Ve /Yy sekliinde gozidabiiv bureds Yy hesoploron
aIsli gorkar, Yo7 deney coriing ot oastelt Scnrharichr ).

G ~ Stanclart oleney corkinmn oks tabammoaks zorfanme rei esas ol e
riime degers (Cetvel £1.2 ; Set £4.2 ekl £1.3b,d,F, H, Lk, L)
Statrk gervime 1o bernzer seksfob,

Unaix. & Crsperp. Y57 - YgrerT(story =Ures * Yrajr(stoty (40/29)
IFeroless ozl bt
Mspal T (stet.) ~ Statrk mukovemnet igin re/dif okestek savgpss (Sekld! 10. 15)
Ures — Stonclart olensy ;l‘cmé//?m s Aorbornobks stakk zordnme lirn esas
olon geriime clegers (Cetve/ £7.2).
Yoy = 2.0 sobit e esas ol germeler
G = Gogm, - Yor = 2.0 G, }

(/0/30)
Ures =Urstof - Yor =2,0 Unstos.

degerlerin/ ofirfar
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ve belrfrlmesinde mevout gy HOSCHn GOE Srine alyimasmes erek Lokfurn

1 Sorekli mutoveme? holinoe .

Dig feborr emniyer gervimesi;

{ EP FC-: / Sﬂ'mzn = 5;"6' &‘r@/ 7 Yeresrv - Y Ya / Sffwn : (10/34)
olenklonpimolken /ye.sap eaiir |
Not . D 88980 Ter/ 3 melot B,C, (D) ye gire (L. 35

Sarekl mkavemer icrn midscodk el enr aﬁg Ferbsew g@wh?ew Gip

— Cogim, Yo YT
Gep = a

Y Noior 7 Vit
SFth. &Efr }{gﬁwr .

mm_ﬁ'g T Ser7 - Yoot Yo = ZEE 0':” £

. ﬁ‘mm
Saklindle verdmistir Burookeki }*f’vr Fakirii (Séonalrd— refierans - deney covd.
prr Smir fokiBrd ) SOrekll mukoveme?t /g Yy =4 (Seki/ ,/(j Bf, Cefvel/ 10-2)
olmerse neoenile esrtik /10/3{ o Lomnlmeiris fir

Sarakli mukeavermehr artfrilmas: ve ozol/flmes:.
o Doty bUyik OFs Forbon uvorlfmalor vy ohs Fobormolty o Aossas is-
gl (boslamer | pordatme) obs fabarn miukevemerins writumw: Porks e ramkavemst
arttirict efbiss gumusak relklerde oz olrosyiy ragmern Sertestirimns celklerat
S L 1 bt B

o Diis b &ovisi sueastirilorak (Sroegin, @ééié éx/@& pEskOriilerek) ois Fobe.
711 SGrells rrkovemers serfleshiriings oisliferof ofaldce arthriobily: BTN
o Molzeme , Cankit eflrsime kors: ne koobr AossSos rse ( é/ﬂ@wﬂ ) cien v yerie.
1 SOrekli mukavermel o orancty ozalfr ‘
2. Stokk muwkovemet halnoe !

—————

Crps =Ures [ St =lies ~ Vorerrs [ Somn. (10/32)
dir Cpes yarine, o

Cres =Urs * Wi (10/33)
yoEdabilir. Buredo Yy, No=0 gk fekrorme &argité gelen &, 'Jr i&ér‘é‘;ﬁdg)’r
Not . DIV 3880 Tei/ 2 meto?t 8,0 (0) ye gore [L-35]-

Stotik mukeaveme? o misaade eollern ars fobon geriimesi Crps |

G RS = _62“”” 57 Vs Yoratr * Yaratr ¥

: Frvyire
“M' %’m/?’ - Yeresr7 Ve ﬂ-’g;ﬁ—'—%{
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Deklrride VerilnsHr Buracoki Mprerr ve Yie FoktSriery Shokk rraskovesmes i
Yoreir =" (Saki/ v0-97), Yie = L0 (Sekd/ 096 ; Cerve/ 107 ) olwreysy rrmesleri g
s/t 10/32 ole Lonulremnst

3% Zovmean mibovemery holnde B MWWm‘“’“’"“”‘““““"*\,\
‘ @ﬁm = brpn / SEmip . ‘“'“a/:"&‘ Y/ Sme E (#0/24%)

alr Yy zomer Fokidrg ol |
= Yoro/7 * Yererr  Yx Ya Ynr [ (#0/38)

bagintys: 1/e ﬁ@swpfcmwb/ﬁr ( Benzer olorak Seti! 997 4. & 1nceleyrnz)
NeE . Zamar rovkevemel ren mijsaode ealiion obs fobor Gervinesi Geppy 477

L 3890 7Teri/ 3 rmeforl 8,C, (D) ye gore elle edliimes: ([L-35] -

o Gravfik yolkula ;

Sagrekl; mukavemelt rem Urp ve stakik mukovemst jgin Cipg olageriery -
sim /02 e verder esiflilkler ile hesoplarmr ve Smar Fokford Yyr ye benzer se-
Litcle bir Wohler egrisi cizilirse (Sekil 10 -23a) bu edriclen yiok fekrarlome sogy-
$7 My ye karsilk gelen Cren okunabilis (Gmir edrisivn elde ebimass Seks)
023 de gSsterrtmistir). - o

o HESOP okl [

SUrekl) mukovemelt /o o ve stolik mukavemet iom Urps deger/ers
kersyr VO-2 O verien esrtlibhr ile Aesoplanrse , Crppy Fomen prrkervemer bSlpe:
Sindle ik telrorlome Soytsr My ye Boll olorck asadiatyld denklem/erden bu-
luncbelir (metor 8).

Cron =000 = Urp ( =5 "{06 e (10/35e)
w IOISE Ve 15lah calli , perdtik e .éegmf‘né Leiresel DrofiH &Okme ofermiir,

Derliti femper abkdm roa/zemelerde

Saki! 10-24 @ gore zamorn mukovemelti S6lpass . J0% N, & 3-40% 1

exp. = 04037, log %—-’3;"’;— (10/3556)

~ Sementosyon veya ydzey serflestirimes:s rile sertleshir/mis celk | istrb celii
Ve nItrasyen celigs, gez e nitrivienmis [ 1sioh ve SEmEFASLYOrR LT, r21Fro -
Lerbiirize ediimig Fosrrrtre Llrese/ grafiih oblme obrmiir, oblme almir mol-
zeme/erok |

Seti/ /027 & gbre Zawmenrs mwkervermety bSpess 0% Ny & 3.40% rigrir

expo. =0,25876  (og %ﬁ‘-’ﬁ- , (10/35 ¢ )
P
Lis borberns emmipel gerimesine eflilyen Ffokisrier
Urg — 8/ Ol carkirr olis fabommdeks zorbinme i esas ol gerrime Hegeri

A esos alinon oy Foborn pkavemery veyo ois Fabor - S mukovermnety = G  Soum.)-
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Prrgon 1gers

: 70
e _ ) Los20 _ oo 05(&4/)7;7 + 0,68 )
i =05 255 | 8676 os(3 3,'7) T My Cos a7
| f22 . 207es
AL,
Gerke i,
A Cos20 _ _ ro 7 Neos(82Bmn 40706
=08 15,6 | Tpsz; 9585 cos( _ 3,/9“‘] mn | Cosae

| L2 = 19602




Cw dy = PR
= R

A Esitlik 10/48-27)
Prnyorn g2,
2 /3¢5

(oo = 27375 Ny 400

* =2 0785 La=10255
Gork 1ty ,

Loy 22023 Ny yie0n

T sseR e=fadd

Prnyorn rgin,

Yooy = (7.2 +a13-/,0255).2,0335( 42/*2.3/1,0255)
ﬂ Y.S‘ca“.:. J,G"’f

Garrk rgm,

Yoo =(42 #0143 -1,1647). 31385 (’v?’*-ﬁa‘/ﬂ“?) :

| Yoo = £,9353 = 1.94

b ) Sirekti murkavemet ipin rel84F yizeay duzgan/ugu Farktort Yorerr
bs) Msw/%//m/s Aesap me)‘aa’ﬂ

Frnpenale

Gorkitea ’

R = 164m. | Yprayr =40 (Esitiit 10/36)
bp) Direkt besap rmefoc!

Prrgjon feim

(EA) } IX?»@/Z =097 (Sekf/ 10.¢7)
Gork reiy *
e (l/) } H &’re/'f‘ =097 (sek’/ 10 1”7)

b3) B metfocls [4.35 72/ 3]
o Grofik yolvylo ;
Rz

5‘u oegerfer Ofrekt hesap mez‘oo/u (62) f/@ be//f%swa//
o Hesap yolkuier ;

Prrgor ve cork ren,

Yorar 7 = 1674 0,529 (Rets)* ([ Esitiik 10/36-8)

~ P2y




—225- |
Yorel 7 = 1674 0,529 (46 +1)7

: - " Yeretr =857
by) C metod (L.35 Tei3].
W Yersrr = 40 (Esitik 10/36-77)
bs) D metocts (L 35 72/ 3] -

M lrerr <09 (£sit10726-13)

c) Buyiklik faktord Yy ;
pfn_yon 75 ) |
My =76 mm. :
Semenitusyonty sertestirimis (EH) | E Yie =089 (Seki/10-76)
fGark/};:/h, o L .
mn = 76 7

[stab eclimis (/)
v hesap yoluyle,

| Yk =0.93 (Seki 10-16)

- Fingyorr 1esr

Eh :
= 405 -0,07 -m, Fvel 10-47
5<,mﬁ<25}>/,¢ r (Cetvel 10
Yy = 105~ 0,07 76
i] Ve = 0,89
Gewrk rgir
v .
= 1.08 0,006 -mn (Cetvel 101
54277.0(30} Y =408 -0 n (Cetv )

Yo = 03 ~0006 - 16
% <093

A ) Kuvvet yond oedgistirme Fakisrd Ya s
Kirwvet ySninin dedrsmesi s8z konusu oegl!, dolaysiilo pigorn ve gord m,

N YA =0 (Sekit 10:79)

Dis tobary - sirekli mukavemet simr: (veye, dis faban: ~ simr mukavemety’) G, |
Fingon r¢in ,
Chg =860 -7.4-0,89 4

| i = 765 Ayfrni®

Cewrk 150y,
bre = S80-1-7-083 4 ﬂ Crg = 549 N ot




— = ."27'52'—‘3

| 105 Zaman mwbkavemelli mekenzmealor 1o esos alinan oif fobwn mubksve.
me)ﬁ/' (elis terban - zamor mukeovemes sme vy olis faben - Sirwr rauks.

vemet ) Crgpp S :

cCen = Ops Y (Esithik 10/34)
Zomarn fokiord Y, rin tesbrt eolimesi
Lis FYaben mukavemel rorrn , molkemenin zoman mukaveme sy Ap) ve
strekli 6mir swurt (Mos) |
Sementusyonls sertleshiiing pryond : No =40 Now = 3-10° | ( Seks! 10-2¢ ; Cet-
[slerhs IS ki D A= /0‘; A, = 3-10° ve/ 9-2)
Oyger tarafbar yok fekrorfomer soyors, prmgon rm Me =825 - 10% ve covid ion
Nop =47 40Y oforek }‘ie;sawp/&nm/.sﬂ (&rsimn 8-8). Su halole , Mo L Ny { Mow ve Mo (Mg Neo
olmokter yani zoman mkovemer! oo ipinde kobmmoktodis By y&z‘dam&/br/w Y
Aalisimi crzile ve bu dediisim egrisinden yok fekrarbima sags: M. ye korsiik gefer
Yoo deders extnr
Yar cledisiminir  gizimr
Zeman mukevemsl alannda Yy oagnisundn Gl i ki nokiaye arlf koord) -
nexfin bilnmesi yeterliair: Bu 4oorcinotlar ; surekly muvkevemel syt ve shatik mukove-
met sinrichr
&) Sorekls’ mukovemet /g,
Yo = Yorarr * Yhrarr Yo Ya Sur (Eshil 10/35)
Arrjoncl,
YW=t 089 11
| % =089
Gawrkier,
Vo7 098347
| %, =053

b ) Statik muke vemet sein

W(s) = Ysperr(s) - Yals)  Wr(s) (Egithk 10/37)

Shatk mukavemet o releHF destel sayist Yoperr (s)
o B metocts (L35 Jar/3] .
—~ Grafk yoluyler,

Gerifme obzelfme Fakiord Y ;

Firrgors 1o,




Yoo = 165 11 y ( /s)
= 20F el 10 .24/3
Eun =463 | S0 .
Cark 1o,
Yoo, = 484
= | Yem24 (Sekiw-243)
Euir = 463 ——

Ve,
Yo & You (06404 Eup) ( Sk 1045 | 1024/3)
Prmgor reim
Ys = 465 (0604 -4,63)
I Y =207 -
Gork rgin
Vo= 164 (06 G4 1,63)
Iz 242

Sekl! 1075 ‘e gére

Arrpora,
Yo =207
(_5}, ” }’fﬁ‘re/r =403

Gorkia
ys =243
) | Vorerr =417

Ayrice Seli) 10-24/2 den Foyetlnorak

Prrgan rgin,
Yo =207
Meeame (65) } | % - 160
Y5 =20 }

Yor =175
Malzeme. (Eh) I 57

Sratr = V5 /Yo7 =18/175

Cork (42 CriMo4 de Cha = 700 Nfmm® )t

=243
Me/zeme (V) /052 = 700 Nfmm® " )é' =hg
Yor =80

~ 2 | %7 =462
Melzeme  (V), Bz = 700 M /ern

Yorel 7 «49/462

I Yrel 7 = 447

=255




[

Durlesratir
- Hesap yoluyla

Fingon i,

Yeror T = O%% Yo +0.42  (Esitlik 10/37-3)
)/5,_6,/7- =0 4l - 2,07 +0./2
Gevrle 16177,
y waeé-(%ﬂ’)'é %@“ |
Srel/7T = o2 (E:$I¥/I£ ‘{0/37-2)

4 [ 300
71+0,82 - \/
8 Caz

+

140,82 (243-4) 4 20

‘%‘m/r =
7+082.4 [ 300
700

" %’r@/?’“ = 417

o O metocts (L35 T3]
Yoo 7 = 052 - Yog +0.20 (EsiHlike (0/37~7)
Prouor 1pin,

yé-,-@/-r = (,82 . L68 +O.20

“ %‘f‘e/T = 105
Gark oy,
Vores) - =0 52 1,94 +OQ20
| Yorerr = 42
o O metocly (1.35 781/ 30

I %prer 7 =40 (Esrihk fO/..?‘?‘——f’-f)

Statk ukovemert il Gmir Fakldrd  Yyr(s)

‘.‘

Setk 1024 veyo Cefve! /102 oern.
Frnyon 1pi
My = 10% |
(ER) } "M_)_“ 25
Cork 1577,

Np =707
v | swris) =25

._225_




okunus:

Artike Sy egiisi grzilebitr (Sekd (0-24).

Kooroinotiar |
Yours ‘e ot  (3.90%40) , (10° 25) | -
AR p / (Seki/ 10-24)
wrz ye at,  (3.10% (o) (10%, 25)
e | e art (3.40°, 088} (40° 258)
We ye ait; (3.40,093) (10° 293)
30 . ' |
%?% Mgt wis)e : l
2,6
25%“\{"""——‘“ . e —0  Firrgon (4) -
. Q’\\\ AN ey Grark  (2)
\\ ™~
&0 \\\‘\ \\
"y \\
\\\\
X
. ANN
XS 15 ‘Q:;Q
~ d.t; //
R M, 2 (s0000)=4.7- 10"
M.4 (s000h)=6.8- 107
Yot =089
40 "
(#17] _
w0° 10° = 708

Dedgrsme  Ffokioril  Ya(s)
Pks/ 1019 o gbre pinyon ve cork /o,

Zamon  FaktSrg Ya(s) ;
Pirnfonab,
Y(s) =403 4. 2,5
F yvis) 258
Gorkto
Wis) =A17-1.25
| wgs) =292

Sekil {0-24- Y5, edrisintn ¢lzimi ve Yy 'in Yk tekrarfoma sayrst My ye
gore diyagramdean elde eclimesi (GAEGL gibi pingyon ve
gardn Foplam ok tekrarlime Sauytlorr, ois tebons zermem

mukevemet alam ine dismekiecr,) .




230 |
C) Gueden diyegramaon , yik tekrorkmor Serprse My rgin el ecliien Yay
degerker/ (Sekd/ (0-2%) . S ,‘
Firworn 1¢irr

Moy tsoooh) = 8.3 0% o ﬁm&f,g
(Cork /e |

N2 (eoom) = 2710 —— | %, = 26 |

LRI IAIEOVEMEM raakornzmer e /4‘//} s Forbewat - - st maéayg ety G |

APrnyonat

Cign = 860 14

| Cran = 1204 Nfrondf
Qorkter,

G;TGN = 5Q0£ 6

70 &~ Na.sa;o gﬁ/ay/c:r alis forbon emniyets 5;:

Sp olnyon ve ¢a'ré' Ieir ary ayry

&,
Sy = G;Q > SEmin. o | (10/38)

bargntise 1ie hescpizng

o SUrell mukervamer gy |
b —~ LN 10/3/
(r _ Esitik 10/8

o Zncn rmkonveme’ rgi

7 ‘
\S,}?N = ““"g;N = Sk, _ (/0/ ‘39)

Cr  — Esitlk 70/18 (osaiwlabs Snemily noty bakimz)

Onemili net-. kollirmeo esnasimalrks foplam Yk felrarlame souprs: veyo Foplam
abrbel; yik fekroriumo sauist e fasimor kabilyetimn Fespit igin

Cp aegert | Furpay. @ 98re Yemiden hesaplonmiod o

St i Aesabr
o) Shrekls mekamzmealor /g,

5 = ﬁgﬁﬁm (Esitik. 10/98)
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Arponaly

Se = TES /759
| 5z=48
Garkier ,
Sp =549 /167
| =33

B) Zoman mukavemetll mekonizmeatr 1oy

Nyt ve Mg kallinme esnasindlerki foplem ik tekrorlame Sayiler

(oinyen ve cark 1om), doloyselty O mcy,&svmum moment veyer Facrie. & gére
yenen /ﬁesarp/cmma/ o/

Ppere, = F750 &V (Sewsfr 149 )
Ko = 40
Ky =40 (Sayter 150)
Fermer. = TOTG10 N

@ Us- Fa»éﬁ:?rzi

Us =/ 25 = 366‘ 25
o Kig — ;fakfci"ra"f p
2
Kig = (o VE = (&/h) Esithk 8/58)
7= (Kp) " ) Ne= Gy e toyE - (E9 8L ’
Ne = 092 (Soyro 108)

Kyp= 182 (sayfa 157 )
rp = (192)79%

“ /(F’Bm 430

O =Us - Yes Yg - g Ko Ky Kgp  Kee (Esithik /0/78)
Pirgon 151,
Of = 945 -4,07 . Q.67.-4-4.4,30 -4
| OF = 325 N fmm®
Geyrk rgin,
Gk = 945427 067 444301
| 6 = 340 N/mm2

Sen = Cren / G (Esithk 10/30)
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Proondtr
Sews = 120% /325
| sew =37
Gewrkio ,
Sy = 1534 /40
” SN = 4.5

40.7 - En ligik ol tabon emmyeti Stmp.

Cetvel 9.3 e gore,
Py émk/f mkovemet 1o ,
f SEmn. =45 (B~ Switurs)
o Shatrk mukovenet rri
? ERR B8 ) N SEmin. = 14 (8-Suhuny)

-
|
\J Al Yenmeys kars: obg ydnesgirin Yok oo kodilyel (Yenme mWﬁ

[ S

Dristy eark bogutlormmn foyinindle , gerskly 6miir stresince ferbongi bir hosary
meyclone gelmestia hlemek e orfayer cilkons OFS oranaclonin moméin oldyge
foolrr hossas bir sekiol bilinmes/ gerskiiolr:

Torswmier kenbylyetin kontrolumol bu nedente en Sneml zorkryrey Sekillers goz
Oniine ol raclichr
Bu zorlrmrcnbr,

o Vs yozeyler/inaeks bersing,
| . Disharin ogilime ve mokes/onnos

 Vukorrde lsay//cyﬂ s zOr/ormciormotn boskto @zfmp@méyma Y obrozyern)
ehlrsi veyo “yemme® sopucy ofs yireylernde ¢ asmmo T meydbns gels: Kury S
trwme ve gort S Siriinme bSlgesmde , Srelikle ik horekelfe ve yovaos abrern
ks loroly Orfaga orkor mekamit o (Gbrozyon) € kagre aswmmess olo-
sk simlendisiliv Yelersiz yogilanie ve ool alis geometr/Sl balinde diaydn oy,
b sebible priqye crban Lanma osnnest SrrEkennEmIcrny Vakcters Srce kullombned
hole gelrnes’ Somce Jagurdr

Yermme , Srelitle yoksek toyme fizr olorn bolgeterole, meseld Ffobor orress
Yokt kise strell kaynok baglorimrr Sonucy oferak meydono gelr Yenme c.x,w/:»J
rrcxsirir) meydeng gelnesin oolrudan sebebi, cok yiksek koyme frzi someu b5pe

sel osire 1simothy Bu drim | eksik yaglome ve yetersiz sopukme, bircok foloe

Ole £GHT Ut gizey Lolifess ve wypuwr obnayor gieey sorfinme forsoys: /e (vls
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olorak orfoyc ¢ukor

7./ - Yorme

- o Soguk yenme ve sicok yenme olarok ayrdiri(Sedil 7).

o Korrkr FOSOrSekli, @SS oformd OUS Lz erIini i EFOrSIZ YOI Sy
vers gelir:

o FURHrg s ve s ety Ok sie i, yorlire Aorsory et olafier |
ok, LSO SUrel oS yiaklern meydbng gekirdlgr bir Aasor Skl

o EGEr Fedbur Oz SO, QR GG, SICOki& e Osimire arior, cigns sedibe
Hhresin ve gurilfode de orfs Gorilirm bl 1.5e.,.als &irmlacy Fellibesigs orfoye e
merss Oermektyr

@) Sagut yerme (Koltiressen).

Az rasHanon bir bosar olyide, ebseriya olisik eovre Arzlrincls (r 9,
in1-alfiroty) ve borbeoy ofsh boiielerndak TS/t Obts Ohsl carkilar oy Ohor Eok oErd,
Lir Urekilen st Gnemsizalr

HeSaplanmes! /57 Simalye kadar Hadrli bir Lryler ok orrcak EHD 7
(Elostohydrodynarrié) - Feorisi bizlerin karar vermess /el yekiasyr Sag“/;'yaérﬁh '

Onlerimess .

o YOG Fitni kalpaligrur yoksek futulnas: (Srelikle doka yiksek riséozfel yod)
Soguk yenme febltesi obbo azo mdlrir

‘o Korwromey clarbesimn (Eovrome impstrman) czalblnass. Burur feis oro Y 5o.
rtuncty dizelime (s bosirimn doraliimass , ok baslarmn g varfaklos bribmiess gibi ) yep e

p‘?&, Lis yozays Farmmr Aofasin ve s yllzsm OLrdzBIEGUNEn ern oz rdiriimess. |

Sekil 117 -
) -Soguk yemvme (sah celgl 4R.CrMod V | Maodew yag FVAZ,

Dis tyuizey/eriook. meyabrey gelern yenme Arsors. |

Viskozite Vi =80 mrtysn. j.Sicakik: Uyms = 80T, Cawe hiz/
2 2 Q45 mfsn. [ Hertz boswer fI =800 N/ mie.

&) Sicok yenme . Sementosian eelgi 18 M £r 5 semeniosyonts
SerHeshrdrins, SOGuENe Mmofkinast g, sy = 60 mm%Y sn. ,
Yyog =80°C ; L= 36 m/sm. , chs Formw C (5@;4////3//6 T |
yese ediz) [ [ = V70 NS mm?.
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Once ois yozey/errmnoe * axz@e@r/n” bOs/ochG: (grzrk resekbol ) gorokin Yok
sek fzlorol coksor (o & m /s in Dzemnol ) o 4ot oftnooksi sertiestirimgs obn
OISl corklorot ayrco Aypord mebonizmolrolr odbvbe cok orroye oréor
Sebebs
Asiry Yk olbncoks yiksek bzl ofsli medopizmolriot, rfemas Sohesiol
cok yuiksek swaklkbr meydono gelebiimekie ve bu bolyecle yad Ml yurdylorod
Ofs ylhzeyler: orosnoa bir boynamo o/ary o/abiimeltiedlr RelBHF horetersen ooy
kaynek rokiasinol kaynok mukavemery ano mooklelrden buvre obre dakbo Syl
S kopmey by ane moddeden 0lup, bir wozeyaln ojgerne molzeme Aromrsien yaor)
maktantr: Boz: folerae yazeler birbivne kiiHenir Horeket olnog: soglonse bike
N ylzey/er bozulmus ol Yenwme oswmosicts iler) sorolrn fzkse/ abzx/ar oty gereek
Nbir hesop Yorzmna heriz genrs Siedole mibn vermemekiedir oncomt belird bozs
hipotezieroe Lot/ eclirrsHr:

Ontermess .

Seki/ 142 o, YOGl rrodolen ve fuzny, yerme mukavemery uzemnoe-)
Ll BFrS) QOriimektensy . Yemme swurs , yog viskos/tesinsy Secims ve Aerseyoen or-
Nce E£P- /Bvelery de Snemd oerecede orfor Ancok yag viséozitesiiin Ve yogloymct
KIS R SeC/TY QNS grze/ Ofmome Ve Sy Zomoncts EL- olegerinry arimasy-
N o zorors fespdorsrs ol olrbrieced; umy flmomakdir (| Bozr rmelo/lerol korozyon, siz-
Notrmoz elermontorat - beceler , SOlmostrolor V.5 . gevrekiesme ,su Ve AONVS auirin
kbl ehinde Fenolxsme olabilir).

Lrsh geom;‘m‘s/ ve re o F kaymo i yeome mukiyvemers dzernobll of-
Lisi cmem/ s ( Seé// // 3) Ooz//? V=0 yenme fekl /eas//?e ,écms/ obis forvny Byte Secrir)
14, ,(favmma ,éq_a/ww/? _9*//7.5‘ Ve <;~//(/,s~ ,é/sm/f?a cy/z‘ azuf?é/,é/br gmé/awé o/:rrzzé asolsun
( uygun. o/mog/on g//vs o"oy—ﬁe.sx - /Z%nsaé ,éqyma - yz/zuna’m g/ﬁ,s éawz:ma boyw biroz
oo zéAS‘O’ /ixz‘a/z/rj y//?e Se,é// // 4 o’e ans. é:a@/ abra/r‘///m.swpm genme Lk Lze.

rinoleks Ez‘,é/sxn/ garmezé ol




LVs | Aroshrilon Yikoyese | bl OfF ol oc
v o ; 2 4
ol fﬁz ety | mn 542“9/2‘2 o |4 | Bo | € | Oy Lok | X¢ | Xe lty/vr|thn/es) #=
[ ] o7 | oo |6 \f~ 2 tmmd | Gmeng| -3 |00 [ £-2 | -2 |BAEB
A | Mukeyese / ‘ 1,35\ 88 70 12 s00|8,2635 | 0.5 0670 |O/48
c | s 146 2 6351 1B8.6360,1677 |0, 187
Formd (46 82 B, J 017 o we3 |0 442
OrrRleyrs 4.5 | /6 /2 9
A 20 | 225 447 #0436 0034 | 6,87
KEyremer Pl 88 970 08635 -05 0870
A2 oram 107 108,875 0,059
we| ¢ Y |eo |v2/ia 102\ eao0olnz 5000400 |09 0srs (0148
K | Yzey 5 |i824 44 81 500 Y7500 |0./8¢9 |0,7891| 0445 \0.448 | 7.3/
eFrifg! C
o P F0 3445 425 |85 /8y 5686 0466 |-8746 |0.450 [0.243 | 585
A3 16/24 O 447 |85624 0.556
HE, 500|18835.-05 o748
A A 45 107 \83.160 o4E3 6,67
8 . 072|415, 20005635 | -0.2 |p, o264
Rl trf 142 86,072\45,200 0,574
£ bowymes fozs c /26 75 700 | /125482 0427 |-O0580.5%7 0,359 | 6,8
F N, 12/28 225 1,33 (69480 |54, 790,0,720 |-0357(0,668 0,230 | 7,05
G
7 24/386| 20 1,54 | 79,800 | #5,446) 0,300 |0,245 0,526 |0.296 | 6,67
G 30
y= 30/30 4459711 |97 79 | 0.265 (0,265 |0,2789 |0,279 | 6,49
£ H £.0 |72/8 490 (91200 4920|0600 |~0.328 0754 |0.7/8
G | rputi/ c 30 /35 ALUE | B2,660|H247010,800 |-0255 0,443 0,47 | 667
A My A &.0142/48 224k 1,37 |88 800\#8, 488 0400 042760674 | 0,434
AB S Helhs 75 2d 275 30 | 445 |88,/160 /K980 0820 |- 088 0668 (0.4 |6,47
oIS A 4.5
AB4L B 2/8 20,73 42 (0,67 90,260\/0, 7590|0950 |-0,79 [0,662 |0.042 (6,06

Cetvel 19.7. Arostrme yapitr: deney cordlermne orf verifer (£-377.

e
T
T

iy, - fofetme dbitimurabll eksenler oross mesofe (= 94,5 mm) ;

oL pry Sshetme kovrame owist )

Loy - TOkr7? KOVrTIey CIpISY [

Ay - Hebs aprsr

E . Ao koveeme oromer |

g » o — “i3000 Vo gardyr bes ooirelonrin coplors

X4, Xz ~ Pion ve gorkn prof/ keyolmo fokicriess
Uy /2, U2 /2 . RelGWF feepymo fuzlors (FPingen ve gordier)
P .. Spesiié ois norme/ kuwvveds ko fom]
By~ Yarverfammer noflasnceki MHerdz boswcr (Lo fmm®]

Py £/ Pl6
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Y, 42, L3 EP- Kebiksiz yoglor,
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57 Drester , Yep =9.8 , Yyp =28 )
54 ! Komplexer Esiter Vep =779, Vipp = 4.4
55 Ester, Vsg = 26,3 , Yiop =55 .
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Ortaye erborr ofs yizey swokhon |
/Zg/:sv‘ Soteypsule Snce , deneysel bozr Loveombnr vereln
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denklemy e Aesoplomnabilir
Ortaloma deger ofaraék morfenzifk celibler rom ( &y = \/ A . Cog ',
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veya , yenmeye kerss emplyelt kafsayrswnn en kigié obgers (Cefvel 9-3)
Ss i , 107b0kcittorks ber hol g ozellible oyrr olorak fesht ediimel; ve)

V)
M;br"/:' 2 Ut (EsiHik /f/f’)

-,
Sit o 1S

‘5:5‘/77/77
bé’ LN
y}b y, = =S
s it o
Ssipt Sy s 2 5:5"mm‘ | (#1/39)

olmajicter:
Sgjpt ~ Hesap yoluyle elde edifer: yenme emniyers (infegral sicakln

res )
L’f};,ﬁ - /bftegra/ srcak/igr (Esitit 11/5) |
B brlgilerden sonro problemi cormeye devarmr eoelm.

71 &y — Oriaya ciéarn i fegr@/ S1cokigs 4

&x ) A’m’ry‘era/eé/ 5/4:797 S/Cﬂ,é//ﬁ/ 74;,0, 93— R
| W_gra’ﬁ ~ &0 °C

&) Yoglomo Foktsri Xg ;
Dolrrmer Yyodlome 1o

| X =40 (&5t #7/3)

¢) Orfolome ohs sarfinme Kersayist (yernme zorlanmass 1gm) g ;
Mg & (K Kiye) 9% pum  (Esitlit 11/73)
L = (428-7)%%. 0048

Al ) Porlomey Fakisrad Xpg )
Sy /&4 g,




e) Geometrik Foklor piyor aIs bass rgin) Xge

Xage = 0.5 \Ji7#1 - ‘/‘%P; f_é“:i‘?é” (Esithk 14/20)

Xige - 051 \[557TET - A10S_—ETne st
3 (#09 .277,6 )%
e - 020
£) Helise! disl Foktcrii Sgy 7
Ey =277 remn
| Kgy =1.26 (ki 1-8)

veyo hesoplo,

Ky =1 +0.2\|(Ex-2)(5-Ey)  (Sekd 11-8)

Koy =1+02(2,77-2) (5-277)
| <y =426

9’) A’(afre/zfer/'.s%/% Yk degeri (yenme zorlornmoss rem) VWes
Wip = Ka -y Kget - Kgg + Kby .._'gz:..... (Esitik 11/2¢)
Koo = Kijot = 7

/(3)3 E Kypg =428

| 280764
. g <125 A02-{-1,28-1,26  EZ 22"

N weg = 1200 W/
h) kavromo fobterd Xg

E, =095
Ez ﬂ'a66

€2 =gv0< 45
Ey

Xq =40 (Esithk 11/22)

) Ois bos: oaroltme fakiord Xeo 7
. Ctlali olis bost daralttimas) Cepr
Copr & Fap - Ka [ (b-Cx) (Esitlik 1//30)

O, = 299050 4,25
eF = Zep 2095

“ Corr = 373 gim -

~252-
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o DFs basr doroffimasiin esos olon degery (G ,
15 Ep =45 066
| 15 .20 =qo9
Dandoren prayor, £y 1.5 €5 ve Cup < Copr - Doloyisiylo Coy /on esos

ohnercak olan deder
a C& = ng O&‘ﬂ (‘ES/%/IJQ /‘//2"7)
Covg = Caz = O pm , yori ois bas) daraltimas: yapimamest dyle rse,

Cha = Oym

=0,05 (= £y) M (Sekil! 17.40)

Enmon.
veya AHesaplo,

Kpoy =1 4456 40" Ef Ca (Es/thk 41/23)
| %o, =20

elde il
&) Pariame sicokldi ( Pinyonun ois bast kavrenna nokirs’ 1pin Vo £

U =4 w 7 e
= X Xas - : . — Esitlike 44 /¢
oy & 3/M 8E % ] % ( ford el //5)

% Yz
R _ (4200) . (534) j o
?/;}205 --0:05/50 028 - ( 4700)% £0 40

U 2"{‘15?5 =57,3%C _

() Kovromeo orerns Foktord Xe

X, = .2 kil 7T
E, =095 | xe=020 (5ot 07)

veyo hesaplky,
E{w0,95<4'/5250,66<4’ ve Eugm‘/,vg-/

Xe = 2.5.1 Z [0,70(5;@&5)-»:222-5“ +a52-a60-£,-52] (Estthk #4/4¢)

- 4 2,.066%)-022 46/+052 -060.0.95.06
&= 3 7draas |05 +068%)-a ’ 5066 |

“ Xe = 0,237 =2 024
m) Ortalome porfaoma Scoklfg) 2/,'}@ Py
Vit =thpe - Xe (Esithle 44/8)

Uiyt =573 024

ﬁ 7}}."&7;)77‘ =1375°C




| | - Z50- )
n) KotHe swcoklids Yy ;o .

=(80 +q%7. 43, '7.5‘) 40
ll - 89,6 %

Integral Srcakigr 2y

4 -

' dm‘ = Ij;-f # 45 M}fa/}?f

Ut = (Zé,dg +07. d}[a/m‘)' X:.? +¢$" 4‘/""”;

(Esritie ///5 )
?/}h# = B0.6 +45 1375 : e

n Vf};,{ f/ﬁf oC‘

115 - Integral swcolkigim Simr oegery( mw,”@m/ srm&/ﬁ) fo s

o FZG~Test A/8, .?/90 & gare AKuvvet bodemess ; /2
o KImematik' viskozite 150 Ve (= Y%0)
a') 7?:57‘ A’a;‘/é 5/00,4/ 4/ 7}

L B20 s, /5.

FZE - et kad@m&as/ /.2 ve Yy egrisimdlen
V24, = 203 T (Sekil 11-11)
b) Ortoloms test - parlorme sicokhg: it T+
F2& ~ kel kademesi /2 ve /SO VE 220 &gris/noer
Yot 7 =105 °C  (Skid #4.44)

C) RelghF molzeme yoprst *obrisrs. Kyre) 7 7

Xigras 7 = x" W Ltk 44/35)
W7
Ry =40 (Cetvel /1.3)
Xyyr = 40 (FZ6 - test A/B , 3/90 /l;fh)
| Xstperr =40

Yenme - /bzz@g}?orf sxaooé'//g‘f ?]5 )

Vil

Usint =Ur #1457 Xvrar 7 (Esitl 14/38)

2{%,,,,( = 202 +45 405 -4
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#H. 6 - Hesop yoluylo yemne emmniyeli Sg,,s

J«Swy‘ > szmh (E@/!‘#:{’ 4"/39)

55’/01" o

) —_ 360“5
Ssint = 770, 2

| S5pr = 227

11.7- £n kicok yenme emniye % Semiy -

Cetve! 9-3 ‘e oorne

}- "
“ Sspin =18 (8- Stkurns)
bulunur. Sonue oforok

%

vt

> S

Semdrs

olouge gbrilir

12 - Yoiok kuvveller ve mwl hesobi
a) Drs kuvvetlerimn mrl yotoklormobnki tepkilers |

Helise! aislh corklorde, colsmer Sirosinoly eksens! bir tuvvel meyalorcy
Geimektechr. Hu Luvvelr yond | oislerin yonl ve pan{f//? aonme ybnane gdre Selr/
124 oo gostersimrstin

Dénclrers - Ddndoirclen  Ddndren Obnolardien
— E ' E | ; Dbnme
1~ — . e

g =8 1
~—ogme [ — oomme
Y ) [ L S

SajH T Sag 4 o] SO 4T sof W]
. | o—
Rt ol ] v S
Fhsene! yvvel  ghsens! kuvvef  Lhserel buvwet  Elsene/ buvved
= —— B [~
e Dbrirne ' -+ Dbnme
s [ Sy 172 S
= g e =38
— " Danme Q :\\ Dénme
—— T S A SE A T
Dbnalirilen Dbnaliren Dibnobirien Dbnolirer

Sl 2.4 ~ Eksens! kuvvelin yond [L.47 .




Helise/ dishlerdle colisme syrosmols meydbna gelen Luvvetern gotakivo gele
etkrleri (Seki! 42-3) mekanik kelrine gore ragpn editr: Buraroy olikot echimesy ge-
reken husus , eksene! kywetin fek bir yartak forofinden alnmeosols:

Yartak kuvvelleri , Fn normol dis kuvvetin ogadidlils bilesen/eriicler (Swede/
12.2) hesgplomr
Tegetse/ dogru/fudlr . Fy  cevre Luvvelinoen,
Reoljerd oogrul/fude - Fr  rodlal kuvvetindler |
Eksene!/ dogrulfucle : Fy eksenel Lurvetinden.
Her yotak 'I'F‘/'/:i bu kuvveller oolyuss e orfaya cirken kuvveter ycnkers goz -
anione alinarak geometrik olorak foplomr (Cetvel 121 ; Seki/ 12-4, 12-5)) .

A - Seki! 2.2 - £, alis kuvvetinmn bilesenferi [ L.461].
J-T : Myl . g
F L F‘;h'?apd-’ﬁ.ﬂwﬁ:"fgﬂ/ﬁr“&' l‘ ~n

Cosa

DS nolritern

W e

s R " y 3 3
A AN ,

T
o

7~

Sekil 12-3_ Ya%mé/ar& eltkiyen Luvvetlor
( Yatak Luvvetleri) L L 47




RS
~ 257-

Py 4
Kuvverller M::Ww{a?/@rcv geler tepki kuvvet/ors
A~ Yevitogy B~ Yortog: C- Vevbogy I O - Yotad,
o kuvveH A den - Lt 2 -0 Lrec Fe.of
aﬂ,f ¢ F'&é Y ﬁgé" & iy FC#"" ol FD!!‘= crol
Koclyes/ bvvve? F dern | fn . = Lo = frob frc - _____.._____..,F"‘d
7 g Ar T TG+ b Br=-ais | fer="cvdl for=va
Elesane! tuvvel Ry o o B 1 £ 7 A
A - A LA ANy LG ALE S -2 B
ediime momentinclen | ©%  a+b foo=gib ~'Ao | Fee® gig Foa= 7yg ~fea
=)
7Golorr /'aa_’gor/,&/vye?‘ 7 QJ(FA*’)% (5ir ~Facs) “ %”\/@éﬁ"(@r ”‘@a}z @‘"‘“\/(‘%é)g *{Fi‘r‘*@‘@)z %“\/(%5)2*(@*@,0)2
Ey (A vaya B yaragy eksenel kuvveli | £ (C vayo O yotad: etsene/ tuvved
Taplom eksens/ l,{:avve% alobilecak sakiide segiiecekir). abvbriccsk sekilde segileceksi).
&

Catvel 412.4- Yatak livvetlers ( Seli 42.3 ‘e gbre).

S@kv/ 12.4 — Her 145 Fororffon yaltablonmis cish cork (Ors kuvvedinn
etls roktass yoitaklr arosmay) [£.20]

Fir =\[BL + (For ~Fra)? (12/2)

Frz = \/ it #Faa t A ) (412/2)

(12/2) olernklomindk, poronies grndets + isarery Seli/ 924 ve — isarels Setr 12.5
1o Geen/ oy

Fe Ly Fop o 7, .
From LE LSk o Ltalo ) Erpo= Lo tL (72/3)
‘ ol Fop  Fo Fpo b
@émJZ_L,@&ETH, A= (72/4)

My yotak ogébklor: (araliblar:) :

o Brr Forefton yotmbbrms pinyon veye corks fason mllerde Sebil /2.5 & girs
L=25 op2R5 Ly (72/5)

o Hor ki forofFan yotoklonms corklrdaly Sedli (2.4 e gore,
L=05 O

(+2/E)
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Sekt! 12-5. 8/r Forefion yarablonms alish pork { Ors &wvveknrin
erles nokrlorss yarkok arcliginin dhsmoly ) [L-20].

Mil Ozerincle ki helisel oish conk Sulmclige zomenr , bu cshilers: dis yoniers
O Setioe olmoldir, ki eksene! tuvvertior ckbsy yBngle Ffesir etsyn. 51/04//7 5y e
s sl ois ybnkers aym olmakishr [ Sekr/ £3 74 ) .
Biyidk momentleri sletinesmole eksenel luvvetlors efly sy Yok etmet
IEIn 0k veyer rFE helse! olish cemrkidor Lol (Seki) 5 -3). Bu abshibr, b sog
ve olgers SO/ olmok zere oy ednrole ki helise! gardion LA A ol
sksene! Luvvetler bir b oengecle futorir. Bu oish corddorr tesabs, her ik
arshye gelen kivveln Fi/2 oy tobu) eoibret bosit felsel i sliteraeds gibi
YO
&) Mi/ besab [L.207 .
by) Milin ediilmeye gire hescbrs,

Semboler :
Ce ol Njem®  Egiime gerimess
b, CAN/em®  Egilme emmyer geriimess (Kiswr #2.54 & obre)

F sy Teks] kuvvetrn eltls nokfesmalod;: cobme
HMe oar Mem E i ime momenty
7s cm? Orrang rnomerty

Dote ron/ igin 207 -o'F

Jer bos ot rgvin 2O ( a’; ma{,ﬁ) Sl
I em? Kesrt eylemsiziid momenty

Doter it rerrr 2005 . o%

ler bos il izin = 0,05 - (b - o)
& ada M fen’ Llostitlie modils (Gelk ipin = 2.4-10°)
o crn Dok ke olhs copr
Ot cm Ier bos il ohs capr
oy o /el bOS il fo o
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o Tek forofl yoroklomo ( Setr/ 12-6) , - B

o= e _ Fm\g}iyé@

i . “ R Y [,42/;7)

_ Ay L3

Fem T 0,005 Modld/ (i) - oo e L e (2/g)

Ayricer Kisim 42. C dleks kritik devir sowlorine bivkrriz R L

NE

e

22 L -
"?/r I ‘ z .

f#,mw”mm o707 :

veki! 12.6 - Tok farafl yolfoklems . . .

o i torof yotokloma (Sekif 42-7)

7 Lo

Seki/ 12.7- Vi taratl yotokbme

e o ol t2 12/40

Fu_ 4f Le | | | 12/44
“ser T L (12/11)

o Bir mul dzerinde birden faziy yok bulnmas: hali [(Sekr/ 12.8),

L Ly Loty

' ]
FLI‘ Furr LFNJ FQ.E

Seki/ 12.8 - Bir rl dzerinole birden Foz/o yik

butupmest Polt.

_ Mer _ . g
| ber = W . _ . (12/42) |

= Mea |
er =—4>— | (12/43)]

Mer :&[-L.{_ o

o (42/74) "::;
Meg =Fp Lz =Fr Ly - FNE (Lg-[...?) _ | ) {{2/{5) i




: — _ - _ — — wrzn

Milin yoklenmesi, bir Yoloy oorlem (H) de ve bir disey oistem (V) de olor

Yyorso, egrime zorlonmos:, bileste efilne moment

Me top = \/ Mey + Mey o (42/46)
e hesoplanr:
F gbkmesi, Fyy ve Fayg kuvveltleriom feb fek mile stkimess e elde edilecek £ ve
Skmelerir’ Foployorok bulurr:
bz ) Miln buruimaya gére hesobr (Seki/ 12-9)
Semboller .
z soNfem®  Burulmo gerimest
Coy  GaN/em®  Burubmo emmiyet geriiness .( Kiswm 12 . by e g6re)

) derece Buridmer egrss
My  doMNem Déndldrme momenty
Wp em’ Kutupsol aireng momenty

Dolee vl rein 202 o ?

le bos misgin 20,2 (d;; - d}y)/a/d
o em® Kutupsal eylemsiziik moment

Doty ! igin = 0,4 -of*

/&/'éa,sm#/.'p/'n Z04- (aﬁ—-q’,")

G daNfermn®  Koymo modils ( pelé iem = 830000)
F
| ¢ %// s /////////2 ,
s i |
¥ , |
..—-—‘—— i s b T i
4 7 rrra
ﬁ’/ P //a 7 7
. Ly .

ekr! 2.9 Burulmea zorlanmass

Mg o
= W = S ¢ Cem | (12/77)
My Ly

Lzun miller igin birbirmnden {m mesatede bulunan s mil kesitinded burulo

opist & 1/4°  secilir Buno gore .

d] P n
o=43 %] L = E y I%M (v2/18)
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Ly ol o | ~ | el
od=¢2. \/ L
e 4 2 cm | 86 | d/dei (12/20)

elde ealiir
bg ) Milirr bilesik zorlonmaye gore hesobs,
Gozbriine elinmos: gereten kesiHerde, mevew? moksimwr edvime mo!
ments Me Ve rmmksimim olonobrne moments My hesaplornmalics:
Tek tfek elde edlien bu momentlerden, maksimum sekr/ degistirme enen

Jisi hipotezine gire bir mukayese momenty hesoplari:

NV - oot rorl rgier WEOel? (42/27)

[

‘Mv=\/M§7“3[‘“'a Ma)2 4 0p

Bu bodirtwa ulgun olorok | mukayese gerimess e oe osograeks Formdl ge-

cerlichn

Gl = \[62 43 (o 2 )% (42/22)
Egrime ve burwimer jle zorionon bir b gape oo WEO L o s oeGers ile
hesopleni | :
o3 ? 57%;; - (¢2/23)
bu bagintrloraa
_Ceem (12/24)

ooy 2
o 473 - Tom

bogintrss, zorlonmey  oramn gastermelkteds:
by) Milirr emmiyel geriinelert,
Eiime empiyet gerimesin (Gbg,) moksimum degers olorak
SE50 oler mllerot D400 - £00 o Mfcr?
SEE0 veyw clasimls celitten millerde : 600 - 1000 dbo Njem”
atirabilir:
Yoklosk olorok by, rein fom debrsken egdime mukovemeli [, , nin
% 20 s/ (¢ etvel /2.2 e g5r8) e lrErbrbir
Cenellible miln cokmesm | mysoode edhler Simr/nr oras/noe fulmok
Jerrr Oy, COk dofor Licik Secilir: COnki mekanizmarmn omrd ve SessSiZ
cobsmos: bOLTE Sletde mlin ooéme mykiorio Soghalr
Beralimes emniyet geri/imess Loy /o1 moksimim deger myl molzemesine
bodl oferreré secilir ! |
Co >50 oo Nfmnf oler celiblerdle . iy = 600 - 1000 oo N cm®
L < B0 olaMfmm’® olon celiblerde : Zm - 400 - 800 oty N fern®
M/ capinir | yukorrde verlen ey dederters ile hesabinde mitin oger ZOrSer e~
Jorinin (CBkme rvkfars, brulme exrst ) esilo oxsiimochgt konfro! eablme ol
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Catve! 122 Gk Lullormlon oisl cork molzemelerinin mukovemed oegerler.
' Samboller: : .
Ky ~ Stribock @ gore prok! ydeey bosmet /iy Siredli mulovemes?
deger/ vayer melEamerin slrokli mukavemel ool ~gvontmes Ao v ErAEH S
' Cr . THvmsimly gtk fodindle obs Fuban gevvibnas/ Ve iy borbar - fve..
&7 rruskerverrely (AlBrnolF mukovemel & OF Gp). ‘
b e — SHabik alkis fobow mubovsrmey
Oy, ~ MisSoadle el diy fobar: garshmass
HVAD - F= 10 aal dlensy yikinale Vickers sertiiv
RV s Fo o ol densy yokinole Vickers sert/gy
R ve Gy dederlers AMinich bk Unvensifes) FZE Snshidsimngn en et ererghrme d
Llapne gire. Bunkbw, deka ziyode oish corblorm isletme denayferiiolen bulinor orfuby-
ey auderesmret clegierierin gosterts Makemenin olasim elmorilers, &rishal yapust, 1s1/
15l aurarmw, Serilik, ic geriine gibi baslngrs b gtre forkl abgRerlor sbz bon]
st olrbitir ” f e 3 Mo, 5@ kaslr olonlaraty yaklvwk o %18, ol eyl yrobiusré o 310]
Deny sow-itlore . Covre bz, Ve8../8 mfs, Yaglwna SOC deki nemino/ viskezitesi 0 SE
olewr sl Lt I
M corkiars D/A/E’E?:gegﬁm Sr= 8 8 mrt, H=A0- . 30 .
Deney Gubuges Dirsti Cewde
o Ma[:@me 1 somir N gﬁf;’fﬁz Agiketoma
il 7 /:maf/w e o z " L . K | Or Gax Geam
v o o bkl | Coleiralok | Virzay ot et |8 oo 1 e
/| Odbme comir (G620 |20 ) HB= 170 77 5 20 35 | Prokler freve adiims
2| S s gire [5G B8 | 26 /2 2/0 |30 6 26 4,5 | vaye foraé bocokiy
3|Cstna domir  |GGE 60 |60 - 250 |40 | 22 | do0_| /5 | islenmis
el ekl Vo 56 a5 | B0 - 275 |45 | 23 20 | 15,5 %%Igmém
5 | o 1693 & gére 166G 100 [{oD - 200 |48 | 24 130 | A6 | footillerdde tefeumo
f_ Bgoar didom |GTS 35 | 3540 | - 40 20 /8 80 V2,5 | Bipir 35&“42[@'{
7|0 1688 g pdne (GTS 65 | 85..7¢0 | - 235 32 23 0D /5,5 | Rpw Epm
| 8| @tk dpkiiny |5 SE | 52 27 50 24 5| ey 8 LDiis obdy' gurvordsimenss
g |OW 1687 e gire |05 60 | 60 24 75 130 7 52 7 rexoem
0 . |5¥ 42 42.. 50 |20.24 725 74 77 45 77
77| Yo esliber) o 5 (5. €0 (25,98 50 |79 | 79 55 | 42
(gl 7002 gire Lol 65 (8070 (28,33 80 l2g 24 65 /2.5
3] St 70 | 70...85 |33..40 208 |33 | 29 B0 | 76
74| c22 5060|2227 BV 140 |26 | 7 &o | Dis profitlers rasps
ﬁ O 5 &5...80 |50... 34 85 36 20 o 73 90?/%”/;9 Ve ;‘a;;/a/;:
16| fotwh cattders | & 60 95... 80 |34.. &nf 240 5/ 22 a0 -] s :
Vo ma0os give| FyCrd | 75— 90 |36...44 20 |55 | 26 90 | /7 |AMebte5.6
5 o Crdy 1 80...95 185, 40 260 55 | 27 a5 78 LN 3960.. 3964 & yive
8 | folets edibws |37 Profslierdls orfelmme
72 39MnS/5 | B0 42 |%...42 240 155 | 30 g5 19| ngris yokseisis
20 oMo 4 | 9. 10 | 460 54 260 |62 | 29 10 G5 _| foe=3uim
— 5 obd/ guvariyimass
2¢ . By LMt 6 {00 130~ 370, g0 | 32 750 29 rE0,2Mmn
22) ggﬁﬂ cfﬂ%{aﬁvm Cle 45 £5... 80| ~ WeD: 220 00560 155 27 00 78 f%&;b l:gﬁr;o’/_ﬂ!mf -
23| ey ey wimhibsl| 37 Cr % | 75, GO | — 270 670 225 | 37 220 7N e 2
g Pl st eshind - | Dok | 95... D | 4654 27s|  gspl2so | 43 5 | 24 |Sardlit el 325 m
251 f%ﬁ,ﬁ-’,’ﬁ” - Ck 95 E6n. g0 | - D 220 |7 = 400 |65 | 35 IO 24
AT 4BCrMod | 95, HO | - 275 800 |Zo0 | 43 745 24
27 ooz e o frdrimmis [ 84 Cr Mo e - - 320 700 | 245 50 /50 27
28| Sementesyon ge.|C A5 L 30..85 | 20 |Mwo- 80 W= 720|350 | 23 80 15,5 Samentesyor
79 Lidters . |ermar s 8o D o0 7201380 | 44 140 25 &alnlige 20,25 mp
Ef’&:ﬁfﬁ@ 20MnCr 51 100.--/30] - 330 720360 | 48 /50 | 26
37 |ve sartleshisil-({ECr A E | GonrzD| - 240 7201360 | 50 60 | 27
e 16 Cr NP8 |720... 65|  ~ 400 701360 | 50 70 | 27
33| Dikim bolay- |G-SnBetl) 20 - | ~ HE = 20 - - 8 | Kum oBkum
34| 6ronze l6-8n8z 14| 32 - HB = 5 - - 12 | Sewwrne dbddm
o




-~ 253

bpr. dopmo muboverneds
Gopp . AlbernctiF egime mukaemet (Egiinectk form ckgrséern zorkrma Si-
e

Mot Yern tonshuksiyontor frin misoock eclier ols fobon genimes’ Oy, = _;g@_

benks, He topn editlr: Gy jgm eses teséd eobn mulovemss degery aémyfdjs
Fesbarni~ Atrasim mubovemets Uy veuw gsrafinds ol Vuban - Stradl obgrpter
rkavemed oeders Op SQ95 . Oy komnsr:

Cahelle misoast edilen afs fobor Gerimes: beey, /777 O Fororne olsgesr-
fori cok rostlanorn oislk cord mokemelers fgir Verihzistr Bu dbger/e. ,:
rolaemenin alternalit egitne mukovemeXs Lap nin yokiast % 0. 50 s/
Labratly: Yorubne Aavinase kors: empyer, Lobu/ edlien yikin givenilirhk o
recesie ve mubfemel bir Aasormn dOGUECads SONUCIarsr) aFADIAD GOre

S =1 25... & arasmol Secin

Dis buvvetlers dblagiss e orioger crbon efiine momenter/ Sosirig cror
Fanin eollemiprse,; mil Snce yonkz burvlmage gore hesaplonr, orfaye crker &/
me momentler ise buridng emmyst genimess olegeri tiygur bir Sebilol obho -
Sik Secilered pbz SpUne oynms ol

Segilen mi/ copr & ascodabls badnt e foyrn el

2/ M
o= w?émm (#2/25)

veLer Pl
=/ f; , ' (72/2¢)

Bu bosmPbrobl; C oegers, P gucd i segrlrn boyud birimine ve Surubne &mmi'-

v geriimesi Zem 1 Oagenne gore asagioekts celveller alrobitr (7). afolrt)

Loy, OBN/em® | vo0 | 420 | 480 | 270 | J00 | 400 | 500

L LW /5.9 60 | /4.8 /32 75 707 g8
P BE /523 |44 |43 (720 |06 | &7 | g0

c

Mofzemeniy elEsrklr cbbupss /e, obnen bir mitle burdng Firesinfer! orfe-
er crbor. Dis kv impulslorinn  etéiss 1fe (blgatonon burulme momsr#Hers) oo~
G0/ Formlorar | zorkerms Farmibrde eblerir Dogerd frakars oeger il zorbrms #¥re-
S Frelansimn Gy olmesins Snlemek sgir (Lritik oevir Spursy) buruno ereiss Y
Lie G Abifymchohr | 7 m e it wzinlygl basino E 24 olmolalr: Buredks mir! cop
rom (42/48) ve (12/20) Lagrmtbvs etle el

A copr sieth bir selile, Seki/ 7270 obdi djyagrenn yoraln, e 7oy eob
Sebiti '

Burihne ogis: ¥ nin rsleme fassasiyers nedemile (Srmagdnn 1vknm fezga forr—
dbrly wzar millerole oldbgis Gibi) rmiisendle edikn belyls bi- deber! asmomost 15 yor




e

ve bu deger kullryma yerine gore fesplt sabfebilyorsa , mil cops (v2/18) olendlems

Lerelry e hesep/layur:
Egrime momenties bell ise, obnklerm (v2/23) e gbre biles/t zorlnma hesols

Y |
86 /olok Aw/aok
20 L5
/ LI/
T
/o Wity
¥, .}//‘ 45
04 /4’,( /// 03
03— ' g
' C)’z‘:‘ﬂ'v3 '%3' J// 7 0'2
92 =500 oMt Ton g |
P2TN of
Y 300 A o
- 240 S N
N fgg 77 aos
Q905 100 A a%
Go% / 903
003 el ) qoz
002 //%7/"“'4 £ s tltym |
4 ¥
e,
// a0y
a0t 7 4/441}
yATardT S
111771 aos
0008 Y7V i/ AN

4 2 3 4 5 & g9 s 20
M copr o | em '

Syl 42.40- Mil copr o pin elde ediimesi .

C) Kritik devir sayilars [L.20 L )

Burilme Ffresinlerinn yomisre, denen eldstk nillerde epiime Firesimier
dle orfayer cikar. Egrime il zoranor bir milin obgol biresim frekonss (= &tk dewrso.
yrsr) bip bir zomar kendl clevir soyrsiaey Yok olnamaldir (rezonors Ffeblkess).

Drsly cardlor, krifik devir sayrsing yokin devir soyilar e aBnugeriorse -
v gok sidletli #itresimiars oblayis: ile ofFs yon yozeylers horao olur. Biyle bir Aebrio
Olrtirs nevrena! olorak rletien gie dolups: e Arcbir zoman orfoye ¢tkmoz . Ayricer rezd
rronsier sl park mekanizmesyy sakin bir calsma drumuna getirmek de hemen he-.
men 1mkonszaly: Bu Zerorl; olurtmdiry Snfemek Gzere 15/lefme obvir sauidory etk
clevir sotlernican yeter kodkr vzakior | fakeber % 30-istande veya altnoky olmo-
halr: Yokiasik olorak, egrime Hiresimlerindeki krnik oevir soyis! g,

Ny 390 kr | fomax (12/27)

Vo ofdlak | - om

bagurtis fle fesaplarur Bu beGmba lLugx. milin Sirltle Friresern koteler (milve cant

OOvelelers) dolayis: e yophg: maksimum cSkme mikiorms gosterss:

d
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Orneke f (L-5]< A ve B noldolorndon sl ve kagrer olorok messetennss

bir it Dzermale bulunarn helisel ve iz olish cordlsre efiaen
égww’/&w Seki! 1241 ol glsterymistin M My =8000 kg cm ik
burulme momenkiyle tokrik ediidigine gére

a) Disli gomklore eltbkden urvvetlers A SOOIy 1T

b)) Milirr massnetlerinoleks Luvvetier buliruz .

C) Err keribike kasity bebirdiyerak mil capmn Fespli eothie.

(Mot : Meoksimurm keypmey geritmesi hipotezi kullbornlocok ve kors:
lastirme Geriimesi Ugy, =40 &g /mm® o/ osmayoecatir).
Veervlenler | o = 420 mm , Olo = 80 mm.

z
X
_ F 23
N2
;. ' gi 20
1
) & 50 2y
180
A
70
&
Sely! 4244
Gozam :
A, 8008
o Y S AL/ - B
) 7% = W/ 2 i2/2

” Fpy = 1333 kg

.M
= - b . OO0
LY T dplz 8/2

| Foy=2000 &g

Fpr = Fay - tg20°= 2000 - tg 20°
| or = 728 4o
Frz = Fsx -ty 30° = /333 -ty 30"




b)

Py = =22y by 20 < L9832 45 257

T Cos 30° © Cos 30°
| Fay = 560 ko
o N 3
y-Z' eiuderninoi ".;@m..ﬂﬁf !
Fa z. A f .
Ay 8y Fay
e e o wo | s
Mesnet kuvvetlors !

EMy =0 —-——wf-}y (OO #Fpy 250 +Fyg 60 -Fp, - TO = O
2000-300 + Fg,, - 250 + 770 - 60 - 560-70 = O

ZFy=0 — pAg ;* Cay *ray ~Fry ;“'-“47} :
Py —2428 +2000 -560 =0
iy = 988 kg.

g =0 —= Ly ~Fyp =0

| Baz = G =770 Lo

¥~z obzlemrroe £
2
A r 8
)
T%r Fase Foy
o 70 i 480 -

Mesnel kuvvetlers .

EMp =0 ——sm Fpp 300 +Fgy 250 w Fyy - 70 = O
728300 + Fg. . 250~ 133870 =0

I FEx =500 kg .

ZFp =0 —o Bpge #Fgio tFase ~Fpx = O
Fp = S500+ 728 - 1333 =0

| Base = 0705 ke

~PEHE ~




C ) COnce kesit tesir D pGramlorint crzelm.
o Norma/ kuvve? ciyogremi
g =~Fuz == 770 kg
Fpp = O
Frg =0

£ b
(kg)

-

7o

o Y-Z -aizlepundeli kesit Fesir djyogromiors |
Kesme kuyvety,
Foys = — Foy =~2000 kg .

oy

(%) o8&

+ 428

2000
Egiirne momem‘;; '
Mexs = lfay Ly =988 Z;
Zy=Tem iem; Mgy = 6916 Lg-cm.
Mexz = Fay (7422 )-Fy - Z2 - Fy '“%J-
Zo= 1B cm. 10
Moo = 968 (7 +78)~560 /18~770-6
Moy = fO000 kg om.
Lo =0 &, .
Moxz « 9EG - T-770 - &
Moz = 2296 kg cm
Mex3 = Fzy - Z3 =2000 Z3
Zg=BSaem 1gm,
Moy 3 = 10000 ke cm,

sy
o {-Xha




| 2295 +

&GI8
0000

Mez' { #g.cm)
o X-Z olizferintlels &esrit Fesir obyogromilors !
Kesme kuvvers ‘
Foosy =Fax = 7105 &g,
Fxe = Fay — Fyx = 05 7333 =~ 228 kg.
xg =-lpp =~728 kg

Fise 05

2zB -

728
Egiime momenty,

Moys = Fax 2y == 105 24
Ly = Tom 1emn Meys = 7735 kg e,
Meyz = ~Fpy (742 ) +Fyyp " Zo
Zp = 18 cm rgrn,
Mayp =~ 405 (7+48) #4333 18
Meyz =~ 3640 kg - crm
Moyg =~ Fox Zy =728 23

Lo =5cm igin, Mggg =~ 3690 kg-cm.
TP




. .

o Burulme moments dyairerms
My = ~ 8000 kg.om .

My
(4g.cm)

-2¢5- |

8

S000

¥
i
H
% -
!
I

£En tehlikel kesit B mesnedinm butuncliGe yerdleclr, Buno gére ks

koyma gerimes/ fipotezs

6:/:_,—

7 0;3 iy 2,6;,3 é% (4.?/23)
e, .
G"’_Mé—": \/Meivf-M?
€7 We as -3
T (Kisim 42.5)
oo s M
5= 7 0.2.0%
;- Jt10000)? + (364«0)2 10644
= 0703 A
8opo
227“ a2 43
g (fdé“éf-/ gaao
v 04.6/3 a2.07) =900 “a/”
‘ 02
ff?”?’i..'?;- 70 :fé";’aé
=32 crm
| cte & 35 mom

Ornek 2 [ L. ‘4’6} ~ Helisel alin cisli cork fasian brr milin yotoklonmeas: Seti!/2./2

e gOsterrlnsir Gonk,
S el rildagine oére,
Yorkok kuvvetiers /4 ve Fg e en boyok egiime moments ve b-

leske edrime momentini Aesoplogimiz .

Nervien olederfer.
Ois satrs:
Nevrrer/ rmocks!
Ioksimot dlavress cop!
KENr ey CYEASY
Heolls agiss
Helis Lerid

D 2 8%
D e 25

N=630 e ve LP=§24Lw It gos ile

aé, o SPL, PEF rvare
olp = 20°

A 5T

Seg




_— —
.-zm..

Seki/ 1242 - Helise! olin arsl conk milimn yalokleormas:

ve LOklness

Gozum?
7= DEnddrme momenti M -
| y= Md | P | o
Md = 9550 —5 N | &w I o /elok,

6,2
Moy = 8550 230

2. Cevre Luvveltl Ft

Fi = 2 Ml - 2.93,98
o O, 177 78

Ii Fp = {094 N

3. Ehsene! bkuvvet Fy [
Fo = Fe - bgB = 1094 -ty 15°

| Ay = 293 N
b Rodyal kuvver Fr
5 = %ﬁ%ﬁﬂm - 1094 2222
VA= sr2 w

5~ Yokok kuvvelleri (Seki/ 12-43),

Q) Mespet kuwvetleri ( yoltok kuvvelierir bilesenters) Py ve Fgx ;

P bFa b 442 10-293.85,59
Fax = —— = -
¢ 16

| £pxe = 700




Fr-Gl 4 Fy o _ 492 .6 +293 -8,59

’%X‘“ / 7

| fgy = Gr2 W

¥-Z oizfevinr 17 o
o
.fg 1 g
‘:‘# 4 7 6 Fﬁx
& M
3¢
LY M,
i E\ 1
Y-z ozt

f;ﬁ E% 4@,

. Mz
3

oske
L=t
IFARNE R RN RN

pekr! 12-19 - £gilime momenteri ve bileske egiime

momenti dilyogromibery

kontrof .
Fo = Fr ~Fax = 442 ~900 = 32 N

b) Mespet kuvvellers (yatok fuvvellerin bilesenleri ) Fay ve Fgg ;

Y2 dvzlemindl
Fo- b 094 10

fif/ =77 76
| Fay = 684 N
o R 40948
Gy ¢ - 75
| %y =4r0 ™

Kontrol .
foy = Fi - Fay = 1094 ~68% =40 N,
C) Bileske yolak Luvvellers/ By ve Fg

fa =N ES FEG = \/¥002+53/f§1

ety
- 27




w D2 -

| g=sgriv. |
Fa =\ Fd + FE NE Y
a= Bx By =
| g =575 N

o) Eksene! kuvvet Fg )
| A =283 N.
Bu kuvvet brr yotek forof? e ,éc:rrsf/omr

6~ Eg"//me momenti (Seki/ /12-13) ;
Q) En blyiak edime momenty |
En boyok egrime momenty corkr 2 poktosiel om‘aya crbor, gercekten
M . = £ - & = 515 4D
| Mo . = 5450 N

My ~Fa a=697.6
| M2 = 4746 Aem

alr: - |
o b) Eduitme momenteri (mesnei kyvwetlerinden meydans gelen );

X2 obzleminol |
Myz =Fay O =700-&
| Aio = 600 Nem.

Myp =Fgy - b =372 - 70

ﬂ M;(g 3420 Nom =Myxz morx.

/(mr‘ra/
Mx2 = Mz *hy  Fo = 600 +293 - 8,59
Myz o IHT Nem.
(3 Nom Ik Fark yuver/abimis ceger/arakn /e gelistr)
Y-z dbzleminde !
Myz = oy " && = 689-6
“ Myz = 4704 Nem.

C) Bileske edilime momenteri{fortrol) ;

2 4
Momon, = \| Mo +Mpe = \[(34,20)% +(44,04)2

| Momax. = 54,55 Am.




Not. Brleste advime mamenti g Seki 1274 0 /ncelegiz.

Orrek 3 [L-46] . Uzerincle ki helss! alin ofslh gark boarereaon brr ewey onlin yerkerkien-

27—

My = \/Mﬁe *Mya = \f@% (41,04)%

§ My w4748 Nm

Seker! 12.74 . Bileske egiime momentinm (Myy) elle eclineasi

s Seki! 1295 de gisteslmishr P=8,8 kW ve g =800 o obik.
ololugire gore, Yolak kuvvelfer fy ve fg /e en biyik b=

moments ve bilaske ofine rmomentiny hesoplaymz.

Zy .
(Dénaliren) /

\ ) 7 Zz

Sekbi! 12. 45 ~ Ava milin yertekionmass.

Miekanizome rbndehi corkiar dorn verien degener:

o= 39 oz =700, 9% mm
Pp=25 mm tey = G047 rrm?
o= 20° oty = 20°38 40"
8= 757 :
Hels ybni - Sol
Zyg= 20 g = 85.19% rmm.
My = 4 177 fom 2 42,57
o= 20: 0(24:.- 25° 77’
B =40

Helrs ydno © Sol




CE=dm -
L Ddnalirme momsnti Pialp
P Mz | P | »n

Melp = 9550

Nz M | kw | ook

i 8.8
oo = GESO =i 200

" Moo = 105,08 My

2- Gork 2 ye eftiyen kuyvetlsr,

s Govwre buvwels Fio

Fr o 2 My _ 2.0505
2= e 70.09%

| t2p o 2087 v

o Ehesens! kovvel Fgo 7
| Faz =Fip  f9ge = 206(. by 5°

| Byo =557 N

e Rodla! kuvver 5.,

Fn Lot o 20°
Fre = Fiz . _9;._.,.../8 zogs 2L

" Lrp = FOL N

3- Cork 3e efliyen livvetlior
o Gevre Luvveli Ftg ;

4

2. Moz 2. /080
Fig = = =2
7 Tz 8,513%

| fag = 24683V
o Eksene! kuvvelr Fnz

‘ag = Fig tgBa = 2468 ty /0°
| A5 = a5

o Rovlold ke vvel fpqg ;

Aoy = A é‘g wd i3 !‘Q 20
pac) £3 - 55 As = PHES - Zos 757

E Frg =92 N

G- Yertok kuvvellsr: (Seki/ 12./6) ;

DY -




X-7 Ddslemi
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Y& Dpzizmi ; %
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’l‘}lg F{‘? By
" )
] My %
: i :
s E T :
X
ALy

Sekil 1216 - Egilme momentier; ve bileske ediine

momentt clyegreyitr

Q) Masnet kuvvelters Fup ve P

2

Fra (B4C)=~Fra £~ Faz. oz ~Fzz -Ioa

e =
AM
b
Ly w S2(10t5)-984.5 557 5047 435 4,257
22
| B = 2520

@x e ?ﬁf*b) ~Foz2 Fhz ~Fag Yoz -Fri- o
V4

Ty (T+90)- BETF 5,047 - 435 . 4,257 .9/2. 7

Fap =
Bx 22

ﬁﬁgxr/{%fﬂ/

Kontrol
Fﬁxﬂ = /:}-2 MF/"‘;? ﬁ‘ﬁqx = VB - Q2 A 2FE = SO N
B) Mesnel tuvvetisrs ~a g V& /ffgg i

Y-z ddzleminde

g C g (bic) 2087 5 +24068 (40+5)

£y =
A4 L ~ 2z

- 275




| &ye2s56 7

Fay = Frp (0t8) +Feg - G 2080 -(7440) + 2468 . 77

/ 22
| 2oy = 2393 N

iortrol

Fgy = fia + Fes ~Fay = 208142468 -2/56 =233 N
C) Bileske yortok kuvvelleri A ve Fg

Fa=\ Fae * Fiy = \/3329 +2756%

| £y w2068 &

Fg = \/Fé?,( + ng = \/f04’2+.93932

“ Fg=2395 NV

o) Edsens/ kuvvet Fpy

Foy=Fuyp - Fas = 557435

5~ Egitme momenty (Sekil /2-78)
&) X-Z oldzleminde egrime momentters,
T kesitinde !

Myp = lage & = {045
| Miz = 520 Nem

Mr2 = fpy £ +Fug - Fop = 10465 + 557. 5047
| roxz = 3237 Aben

T keesitinge

M);g z:mf:;—qx X ==.-¢?3£' 7

| Mys = - 1624 Nem

H Mo = - 3476 Mom

b) y-Z clizleminde ediime momeniers |
Z kesitinde !
Myz = gy € <2892 -5
I AMy2 = s/965 Mo

- 2 -




i S ' | ~277- |
& fasitingt
Az mﬁ,&y & = PYEE T
V My s = 25092 Nem.
C ) Moksimerr: bilsske edibme momentiers
T tesitinole .

Mo more. =\| Mz + M2 = \/(38,31)%7 (110, 68)7
V M2 imovn. o 224,20 A
2 lesihpol

Maere. = \|M2g + Mg = \[(34,76)% ¢ (150,92)F

" M3 . = 54,87 M (Mutlok deger olboreat maksimorr ebitme rmoments)

Kot . Helise! obn oish conk Fasuor bi- e, EGIITIE IMOmEniers Ve yaiok L.
VErlerr) perspekiF olborot gashenen bir oliyagrom, Pyl Oferr olhsiirice -
Sile Sekil 1217 ok versbrvshr, rrcelfey iz,

O robetosinn W -
| Forotnobids momenté,
Mf#‘? (Mma’x = g, ‘/9)

Ay - c{@?ﬁsfﬂ’}/‘
(5 oz ab@'yf)

Pekr/ 12:17 ~ Helise! ol ofish corkli ve /love ebsene/ kuvvelrt bir il
Bgrime momenters ve yotfok kuvvetlemin elds eoliiness igin
perspekit diyegrom [ L. /2 - 9983 1.
fey eksens/ kuvvelinolr mayclre geden obvrme momentlrs
Myt =/ayz - Lo

Myz = @ge lg




- BT
73~ V@_@f@gJCf oot secimi

Gerekll olon yag vskozifesmrm Ffesorl ici,

homg F Ut ke "Ry bld
1/ Moo =N/mo” | M | mmmm (3/¢)
(Mege - Pascol )

dlenkelemy Leu/lewniir.
ks . Stribeck  yyvearfanme bosmrcs

Ft — Aln gl carklerals foksimor obiresimdle, komid olsh cordlaroly orfa.
lamer Forksimat obviresmoed/ gevwe Luvvery
b — Drs gerisigr |
Ay~ Pinybrin ;. toksime# cAleviress Capr , Loruik ofsh cardioral ordvibme ok

simat abiress cor

U~ Dis soyrles orer ;) kopik ofsl parklwroby 14, (virkie! ofs sayiars oromn)
o '

Ks /U orompe bogh ook gerekss ok yoip viskoz/tess ol Cotve/ 194 ve-
Yo Seli/ 13.7 cen okunebilr:
ks /1) - Yag Larakierisik oeders (Lunwvel-huz Fokis)

U Al obsll garkloralsy Foksime? otriresial, bomk cbsl caréloraly orfe
lerre FOksimo¥ olriresinalehls cevie Az

s S8 MPa-s/m 1007 |0.02| 003|004 |005 006 007|008 |qog |0 /0
V. 40°C oy mun¥s 47 1 52 |56 |60 | 63 |66 |69 |77 | 7 | 77
Les M. s/m | OF 02|03 |04 |05 |06 |ar o8 g |40
V 40°C oo mm¥s | 77 | 98 | 420 | 40 | /5D | /60 | 188 | 175 | 185 | 195
s/ Mow-s/m |2 |3 |4 |5 |6 |7 |8 o |70 |20
V 40°C e s 270 | 330|380 | 420 |470 (495 | 520 | 550 (670 | 740

%
Cefve/ 137~ Yag toroklerisii obders ks [t ye badh olorok ohsh
COrk Iehcy 1l 2l fetllovi/ers yepgihorrr 40 °C Foks
Lonematyit viskoziielers [ OV 51508 o gére ), [ L./07.

Cetvel 13-/ ve Seki/ /13-4 obki V dederiers :
a) Cewre swoklgr sarekli 25°C nm Dzermde bulumuorsa, ber 10T
Stcaklik yokselmesme korsibk [her 10 K sicokb ks iem) V, yaklasit %60
,éa’a/o'/‘ O’f"f(}’f/;éf‘. : :

) Drshy ok ot benzer refblerctrn ey Cr~ N catdlernrobny olsiu-

rulmus ise V, % 35 crverncty ordirdie YUy SevlEsHriimess yapibns ve
nitririenmss celidler borie ).
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Kirovertbuz frkfors ks i
Swlr! 3.1 Alr ve korik sl porde mekonizmaiorinety kudbidors
: yaglarr viskozrte claderferinis secmmi ([ OIN 5/509).
Covre sicokly) & 20°C rem gecerdialr [L.427.

C) Dorbeli yik rle hesaw yeyorjyorse ; AoriF dbrbel yoklerde 15 4< /27,
agr (kevvelf) dorbel yoklerde 2-ks /2 oaderlemne korsiié gelers V' el
o) Gevre swaklg sirekl 10°C rmn altmob butumpyorse, her 3°€C ye bor-
Sk (ber 3K sicokll Farks join) V| yoklxsik % 10 ook ozells:
e) Lis yizaylers ; fos/fatlnmms | kidkortensys veyo bakir kaplonmms ise v,
% 25 ‘e locbr ozal#ir
Ornek {1.-107 - Cevre s/cokllg) 40T, ks = 557 MRy ve 124=8,9m/sn okbr
bir mekor/zmonty bullomacoé oln yabm viséozitess !

ks _ 557 ~ A P -
Y = 0,63 et - §/rr

VE 162 s (Cetvel/ 137, /nferpolsyorn /)
V= /62 o [(Seki/73.7)
oncak cevre sicaklgr 40°C , 40-25 =15 &,
her JOK jgin V, b 10 arfirilocagme gore viskozve,
V= /62 + 762 % 15
| V' & 186 mm?/s

ve wiskoz/fe Llass

Srocklid P 40°C

I’ /SO VG 220 (Seki/13-2)
V = 986 mm¥Y s A

olearevks bilsnisr
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Sreed ik %f?

Sialr! 13- 2 - Visdozite - Sicorklie obyagram: (G. Niemonn ve 5/579 ).
Viskozife /nolelsi 5O (V= 80) ol yadlr ron gecer-
e (L-42]. o
9 (=i Englor derecesi (50°C alz)




