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OZET

ROMORKLU CEKICILERDE FRENLEME PERFORMANSI

Nusret OKUMUS

Makine Miihendisligi Anabilim Dal

Yuksek Lisans Tezi

Tez Danismani: Prof. irfan YAVASIOL

Ug degisik ara¢ kombinasyonunda siispansiyon kériikleri iizerinden basing degerleri
okunup daha sonra bu basing degerleri ilgili koriik {ireticisinin vermis oldugu basing
kuvvet doniistimii formiilleri yardimiyla her bir tekerlek grubuna gelen yiikler
hesaplanip bu yiikler optimum frenleme performansi degerlerini bulabilmek ig¢in
kullanilmaktadir. Ilk olarak c¢ekici-tek dingilli yar1 rémork, ikinci olarak g¢ekici-ift
dingilli yart réomork ve son olarak ¢ekici-tek dingilli yar1 romork-tam romork
kombinasyonlar1 incelenmistir. 9 degisik yiikk senaryosunda optimum frenlemeyi
yapabilmek icin teker grubuna uygulanmasi gereken ters siirtlinme kuvvetleri
bulunmaktadir. Hesaplamalardan elde edilen degerler grafikler yardimiyla
gosterilmistir. Tasarimda c¢ekici ve romorkun agirligi, agirhik merkezleri gibi belirli
kabuller belirlenmistir. EES programinin yardimi ile yazdigimiz program siirekli
giincellenen verilerle beslendiginde ii¢ degisik ara¢ kombinasyonu ve her degisken yol
durumu i¢in (1slak-Kuru, viraj...vs.) optimum frenleme kuvvetlerini hesaplayabilecektir.
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Anahtar Kelimeler: Optimum frenleme, gekici, tek dingilli yari romork, cift dingilli yar
romork, tam romork
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ABSTRACT

BRAKING PERFORMANCE OF TRUCKS WITH TRAILER

Nusret OKUMUS

Department of Mechanical Engineering

MSc. Thesis

Advisor: Prof. irfan YAVASLIOL

Pressure values were measured from suspension’s air bag for three different types of
truck-trailer combination to calculate every axles load distribution which were used to
calculate optimum braking forces with the given pressure-force formulas by air pad
manufacturer. Firstly three-axle tractor-trailer combination, secondly trailer with
walking beam suspension and finally two-axle tractor, single-axle semitrailer and
double-axle trailer combination were studied. Opposite friction forces were calculated
to make optimum braking in 9 different load scenario. Calculated values were shown by
graphics in thesis.Some assumptions were admitted such as truck’s and trailer’s weight,
location of the center of gravity etc.If we fed the program which was written by EES
with updated parameter, we can calculate optimum braking forces in every vehicle
combination and every variable road conditions such as wet, dry, curve...etc.
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BOLUM 1

GIRIS

1.1 Literatiir Ozeti

Daha 0Onceki calismalarda tasit kombinasyonlarinin statik fiziksel 6zellikleri ile
hesaplama yapilmistir. Optimum kuvvetlerin kabulu Uzerine fren komponentleri

tasarimi yapilmistir, optimum kuvvetlerinin uygunlugu kontrol edilmemistir.

1.2 Tezin Amaci

Bu calismada belirli tasit kombinasyonlarinin temel fiziksel verilerine bagh kalinarak

optimum fren kuvvetlerinin hesaplanmasi amag edinilmistir.

1.3 Hipotez

Araclarin fiziksel temel verileri, basing-kuvvet donlsim formul ve diyagramlari,
optimum frenleme kuvvetleri formulleri ilgili programa (EES) islenilmis ve bir algoritma

olusturulmustur.
Olusturulmus algoritma lg¢ degisik kombinasyonu kapsamaktadir.

Optimum fren kuvvetlerinin hesaplanmasinin ve kabulunun yani sira ilgili fren
yonetmelikleri dikkate alinmali ve kararsiz frenleme sartina girilmemesi icin Avrupa
dizayn uygulamalari ve ABD Trafik Giivenlik idaresinin farkl siriiciler ve farkl ticari
araclarla yaptigi testlerde, en kisa mesafede durma ve dengeyi saglama acisindan ilk

once on frenlerin kilitlenmesi gerektigi sonucunu goz énline almak gerekmektedir.



BOLUM 2

FRENLEME DiNAMIGi

2.1 STATIK DINGIiL YUKLERI

Sekil 2.1 YUklU tasita etkiyen statik dingil yikleri

2.1.1 STATIK ON DiNGiL YUKU

A noktasina gore moment dengesinden:

GyL=G(1-B).L

Gy, =(1-B)G (2.1)



2.1.2 STATIK ARKA DINGiL YUKU

B noktasina gore moment dengesinden:

G,L=GB.L
G, =BG (2.2)

2.2 FRENLEME ORANI

z=bl/g (2.3)

2.3 DINAMIK DINGIL YUKLERI

Sekil 2.2 YUkIU tasita etkiyen dinamik dingil ylkleri

2.3.1 DINAMIK ON DINGIL YUKU

A noktasina gére moment dengesinden:

Gy .L—G.(l— B).L—m.b.Hl.L =0

Gy =G.(1-B)—-mb.H, (2.4)

Es. (2.3)'tenz=b/gidi
Gy =G, +H,.2G (2.5)

Olarak frenlemedeki dinamik 6n dingil yiikii bulunur.

2.3.2 DINAMIK ARKA DINGIL YUKU

B noktasina gore moment dengesinden:

G, L-GB.L+mhH,.L=0
G, .L=BG-mb.H, (2.6)

G, =G, —H,.2G (2.7)



2.4 DINAMIK FREN KUVVETLERI
2.4.1 ON DINGIL DINAMIK FREN KUVVETI
Fo = ts-Ge (2.8)

2.4.2 ARKA DINGiL DINAMIK FREN KUVVETI

Fa= Gy (2.9)
2.5 OPTIMUM FRENLEME

2.5.1 OPTIMUM FRENLEME SARTI

Optimum frenleme igin x4, = 1, = =z olmahdir. (2.10)
2.5.2 ON DINGIL OPTiMUM FRENLEME KUVVETI

F, =(@-B)+H,2).2G (2.11)
2.5.3 ARKA DIiNGIL OPTIMUM FRENLEME KUVVETI

Fa, =(B-H,z).2G (2.12)
2.6 0zGUL FREN KUVVETLERI

2.6.1 ON DINGIiL 6ZGUN FREN KUVVETI

F, =F,/G (2.13)
Fy =(1-B)+H,2).z (2.14)
2.6.2 ARKA DINGiL 6zGUL FREN KUVVETI

F, =F,/G (2.15)

F, =(B-H,2).z (2.16)



2.7 GENEL OPTIMUM FREN KUVVETLERi DENKLEMI

Es (2.14) ve (2.16)" ya gore bulunan optimum 06zgll fren kuvvetleri B, H; ve Z’ in
fonksiyonudur. Tasarlanan fren sistemi donaniminin fonksiyonu degildir.Gergek fren
kuvvetleri optimum fren kuvvetleri ile daha iyi eslestirmek icin genel optimum fren

kuvvetleri denklemi (Es 2.20) bulunmahdir.

s (2.14) ten F. = (1-B)+H,2) idi.
H,.z2° +(1-B).z—F,” =0 yazlabilir.

Buradan z gekilirse;

2= (1-B) /(4H7)+(F, 1H,) |-(1-B)/ (2H,) (2.17)
Fo+ Fa' =2 (2.18)
Fa =z Fo (2.19)
Fo = {\/[(1_ B)’ /(4.H12)+(|:0*/ Hl)} —(1-B)/(2.H,)}-F/ (2.20)

2.8 OPTIMUM FREN KUVVETLERi PARABOLU
Es. (2.20)’ den cizilen grafik parabol seklindedir.

Optimum frenleme kuvvetleri diyagrami (Sekil 2.3), optimum ve gercek fren

kuvvetlerini eslestirmek icin yararli tasarim yontemlerinin gelistiriimesinde kullanilir.

Artan yavaslama icin, lastik yol slrtlinmesinin yeteri kadar yiksek oldugu Kabul
edilerek, arka dingilin optimum frenlemesi azalmaya baslar ve 6n fren ekseni ile
bulustugu noktada sifira ulasir. Bu noktada tasitin yavaslatilmasi yeterince yulksektir.

Dolayisiyla arka dingil, asiri ylik transferine bagli olarak zeminden havalanmaya baslar.

Artan seyir sartinda, optimum seyir sarti egrisi arka fren kuvveti ekseni ile

bulustugunda, 6n aks zeminden havalanmaya baslar.



Fo*
—
1

Sekil 2.3 Optimum Fren Kuvvetleri Diyagrami

On fren kuvveti eksenindeki sifir noktasi sdyle belirlenir:

Es (2.20) sifira esitlenip Fs bulunursa;

Fa =0ise Fs =B/H; olur. (2.21)
Benzer sekilde;

Fs =0 ise Fa =-(1-B)/H; olur (2.22)

Optiimum fren kuvvetleri egrisinin lizerindeki her nokta ps=pa=p=z sartini temsil eder.

Bu sartlar altinda, mevcut tim lastik-yol strtinmesi tasitin frenlemesi igin kullanilir.

Her bir eksenin sifir noktasinda, lastik tutunma kuvvetleri (hem frenleme hem de seyir
sarti); lastik ve zemin arasindaki normal kuvvetlerin sifir olmasina baglh olarak, lastik-

zemin arasindaki stirtinme katsayisinin seviyesi ne olursa olsun; sifirdir.

2.9 MAKSIMUM OPTIMUM ARKA FREN KUVVETI

Es.(2.20) den F," = {\/[(1_ B) /(4.H,7)+(F, Hlﬂ ~(1-B)/(2.H,)}-F, idi.

Es.(2.20) icin dF, = dFs yazilirsa;
F, =(2B-B?)/(4.H,) (2.23)

bulunur.



Es.(2.23), Es.(2.20)’ de yerine yazilirsa;
Fyow =B/ (4.H)

A max

olarak bulunur.

2.10 ARKA TEKER FREN YUZDESIi

i, =F,/F =F,/(G.z) =((B-H,2).2G)/ (G.2)

(2.24)

(2.25)



BOLUM 3

ROMORKLU TASITLARDA FRENLEME DINAMIGI

3.1 Cekici Yari Romork Optimum Frenleme Kuvvetleri

Optimum sartlarda (z= p), elde edilebilen tiim yol siirtiinmesi kullanilmig ve frenleme
kuvvetleri dogrudan dogruya dinamik dingil yiiklerine baglanmigtir. Kullanilan terimler
Sekil (3.1) de goriilmektedir. Kuvvet ve moment dengesinin uygulanmasi ile her bir

dingil lizerindeki standartlastirilmis optimum frenleme kuvvetleri bulunur.

y.L B,L,
pACH Gr
G,
G
25 4 H,L,
OEssIC +
ol I .
FO FA FR
Gy Gy Gy
< BL —
L
1 L,

Sekil 3.1 Frenleme yapan cekici- yari romork kombinazyonuna etki eden kuvvetler



Gekici arka dingili igin

F i G, (1— BZ+ZH2)
—Adin _ - (B —7H R (v

S G5 e

Cekici 6n dingili i¢in

Fodin Gy 1-B,+1zH,
G—:z((l— Bl)+zH1)+z(G—](1_y_zzl){( )}

c c 1+1zz,
Romork dingili i¢in

Fr din _ Z{BZ"'Z(ZZ _HZ)}

G, 1+1zz,

z: frenleme orani
GC: ¢ekici agirhigl, N
GR: yar1 romork agirligi, N

y: On teker ve besinci teker arasindaki yatay uzakligin cekici taker merkezleri

arasindaki L1 yatay uzakligina boliimii

z1: besinci teker yiiksekliginin ¢ekici teker merkezleri arasindaki L1 mesafesine boliimii
z2: besinci teker yliksekliginin yar1 romork ayaklar arasindaki L2 mesafesine boliimii
B1: yiiksiiz ¢ekici arka dingil yiikiiniin ¢ekici agirligina bolimii

B2: static yar1 romork arka dingil yiikiiniin yar1 romork agirligina bolimii

H1: c¢ekici agirlhik merkezi yiiksekliginin c¢ekici tekerlek merkezi arasindaki L1
mesafesine bolimii

Hy: yart romork agirlik merkezi yiiksekliginin yar1 romork ayaklari arasindaki Lp

mesafesine bolimi



Dinamik Frenleme Kuvvetleri, (Bos Arag)

0,60

0,50 +

0,40 1 —— Cekici arka aksi

0,30 —— Cekici 6n aksi
0,20 + Roémork aksi

Frenleme
Kuvvetleri,Fx/(WR+WC)

0,10 +

Standartlastiriimig Dinamik

0,00 : : : :
0 02 04 06 08 1

Frenleme z

Sekil 3.2 Cekici yari rémork kombinasyonu igin standartlastiriimis dinamik frenleme
kuvvetleri

3.2 Cekici 2-Akshi Yari Romork Optimum Frenleme Kuvvetleri

OR=0 a5

Sekil 3.3 Frenleme yapan ¢ekici- 2-aksl yari romork kombinazyonuna etki eden
kuvvetler
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Cekici 6n dingili i¢in
F.r =G (1-H,+zH,)+Y(1-y+zz)
Cekici arka dingili i¢in
Far =Gc +Y —Fpe
Romork dingili i¢in
Fore =Y, +We +W, + F, 500
X, = Fyore + Frors —Z(We +Wg)
X =Gg, — X,
Y, =[GiB,L, —Gyz(H, - 2,)L, - X,z LV, |/ L,
Y =G, -V,

a: Yavaslama, m/s?

FX2RF: Yar1 Romork cifli 6n dingilinin gercek fren kuvveti, N

FX2RR: Yar1 Romork ¢ifli arka dingilinin gergek fren kuvveti, N

g2: mesafe, cifli dingil, cm
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Standartlagtiriimis Dinamik Frenleme

Dinamik Frenleme Kuvvetleri, (Bos Arag)

0,70
0,60
0,50
0,40
0,30

0,20

Kuvvetleri,Fx/(WR+WC)

0,10

0,00

-0,10

Frenleme z

—FZ1F

—FZ1R
F Z 2RF

~F_Z2RR

Sekil 3.4 Cekici 2-aksli yari romork kombinasyonu icin standartlastiriimis dinamik

frenleme kuvvetleri

3.3 Cekici -Yari Romork-Tam Romork Optimum Frenleme Kuvvetleri

Sekil 3.5 Frenleme yapan ¢ekici- yari romork-tam romork kombinasyonuna etki eden

kuvvetler
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Gekici on dingili igin

Far :GC (1_ Bl)+GCZ(H1_Zl_Z4 +Z, +Z4y_22y)+GR (1_ 82)(1_ y)

_GRZ(Z4 - HZ)(l_ y)+(FX1F + FXlR)(Zl —L,+ L, + Ly Z4Y)+ FXZRZA (l_ Y)

Gekici arka dingili igin

Fri :GcBl+GQZ(H1—21—Z4Y—Zzy)+GR (1— Bz)y
—Grz(z,—H,) Yy —(Faur + Fer (2 + 2,y — 2,Y )+ F 02,

Yari romork dingili igin

F,.r =Gc2(2,-2,)+GgB,
+GRZ(Z4 - H2)y+(FX1F + FXlR)(ZZ _24)_ FXZRZA

Tam rémork 6n dingili igin

Fyar =(G¢ +Gg ) 22, + G (1-B,)

+GDRZH3 _(FXIF + FXlR + FXZR)Z3

Tam romork arka dingili igin

Fyar =—(Gc +Gg ) 22, + Gy B,

_GDRZH3 +(FX1F + FXlR + FXZR)Z3

Standartlastirilmig Dinamik Frenleme
Kuvvetleri,Fx/(WR+WC)

1,20

o
)

o
©
o

o
@
=}

o
'S
o

I
N
o

o
o
s}

Dinamik Frenleme Kuvvetleri, (Bos Arag)

—FZA1F
—FZ1R
F Z2R
F Z3F
—F.Z3R

0,2 0,4 0,6 0,8 1

Frenleme z

—Z

Sekil 3.6 Cekici- yari romork- tam rémork kombinasyonu icin standartlastiriimis

dinamik frenleme kuvvetleri
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BOLUM 4

ORNEK CALISMA

4.1 Yiikleme kosullar

Her kombinasyonun romorku 9 degisik senaryoda yiiklenip kiyaslanacaktir. Sekil (4.1)
de romork homojen bir sekilde 21 parcaya boliinmiis ve bu boliimlerden 9 tanesi, 5
numara romorkun yiiksiiz agirlik merkezi olacak sekilde ve her bir senaryo i¢in agirlik

merkezleri rakamla gosterilen bolmelerin orta noktalar1 olacak sekilde kabul edilecektir.

12 3
4 5|6
71819

Sekil 4.1 Arag¢ romorklari ylikleme kosullari
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4.2 Sispansiyon Koriikleri Basing-Kuvvet Donligiimleri

Modelde SAF-HOLLAND 2619V hava yastiklart kullanilmistir. Kullanilan hava
yastigiin basing-kuvvet doniisiimlerinin hesaplanmasinda kullanilan formiiller Sekil

(4.2), Sekil (4.3) ve Sekil (4.4) de ifade edilmistir.

1 SAF®

Alr bag overview

L s o Agncla rum bar Tap v w
ooda:
2619w
H, = 190 mm AR 103300
H o = 560 mem -
& 300 mm 33
Pashc peston
2419y
H o, = 1980 mm o gy L e i
H e = 580 mm
& 350 mem 42
plasc piston
24y
Hipe = 230 mem A28 1041 00
Homa = B7S mem -
& 350 mm 41
Pashc peston
H e, = 250 mmem 4508 1daF K
Hpms = M5 mm
& 350 mm 47
plasc piston
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Sekil 4.2 SAF-HOLLAND 2619V model hava yastiginin geometrik 6lcileri




SAF
A saernbly components — & bag

Sak-HORLARD Crdap

Calculation of the alr bag pressune

Formula to caloulate the air press ure wihen full y laden:
-
P-m%‘m"h {1bar= 16 Mim® = 10° Ba =0,1 MPa)

F = air pressuna in fhe airbag { Pa)

0 = pamimsibla axda load on tha ground | kg )

i = unsprung mass | kg )meaan e for A =0 01
L

i =rafio i
L+La
P = air prssuna in fha air bag par kg bad
airbag @ 300mm SAF 26 19 p =022 "1l'.'|='F‘n.l|.g
air bag & 350mm {SAF 29 19V | 2304 2R TY) p =018 ‘1ﬂ='P.u.l|.g

Exampler
Mr suspansion IU2506 33 jair bag SAF 2619V

@ =9000 kg A=Q=01 =900kg
01
L= 500 La =385 e | |
e, mm i 0 SRS
- -
p= 000227 1 F Pakg p . [R000—000) g-ﬂ‘ 00T wief pa
E=52-10°Fs

Formula to caloulate the air press ure when partially loaded
L]
p{O-A"i"p ':' "By pa
@y = andia load on e ground whan parfally loaded
i
Mr suspansion IU2506 33 jair bag SAF 2619V

Q = 2000 ig A=Qx01 =900 kg
Q= 2100 kg
L= 500 mem, La = 38 mm L By
500 + 385
p= 000227 1 F Pakg P, 2100 - 500)" Q585 70,0037 . r py

2
P =077 “i0%Pa

Sekil 4.3 SAF-HOLLAND 2619V model hava yastigindaki basing kuvvet iligkisi
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Sekil 4.4 SAF-HOLLAND 2619V model hava yastigi kuvvet-basing diyagrami
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4.3 Cekici Yari Romork
PROGRAM DOKUMU:

PROCEDURE
ASAIRGT(z:F_A_din;F_On_din;F_R1_din;F_On_din_sol;F_On_din_sag;F_A_din_sol;F_A

_din_sag;F_R1_din_sol;F_R1_din_sag)
repeat

CALL
NUSRET_1(z:F_A_din;F_On_din;F_R1_din;F_On_din_sol;F_On_din_sag;F_A_din_sol;F_
A _din_sag;F_R1_din_sol;F_R1_din_sag)

end

V13K 3k 3k ok >k >k >k >k >k >k ok ok 5k 3k 5k 5k 5k 3k 5k 5k 5k 5%k %k %k %k %k %k %k >k >k >k %k %k %k %k >k k ok kokokkkkkV
”*****NUSRET 1*************"

113k 3k 3k ok >k >k >k >k >k >k ok ok 5k 3k 5k 5k 5k 5k 5k 5k 5k 5%k %k %k %k %k %k %k >k >k >k %k %k %k %k >k k Kk kkok*k*kkkV

SUBPROGRAM
NUSRET_1(z:F_A_din;F_On_din;F_R1_din;F_On_din_sol;F_On_din_sag;F_A_din_sol;F_
A _din_sag;F_R1 _din_sol;F_R1_din_sag)

D B=500 mm
D a=385 mm
D_1=3000 mm
D_2=3000 mm
D_3=3000 mm

D_4=3000 mm

18



P 1=1,131 Pa
P 2=1,131 Pa
P_3=0,965 Pa
P_4=0,965 Pa
P_5=0,522 Pa

P 6=0,37 Pa

F_1=(2*P_1)/(i*p_k)+900 N
F_2=(2*P_2)/(i*p_k)+900 N
F_3=(2*P_3)/(i*p_k)+900 N
F_4=(2*P_4)/(i*p_k)+900 N
F_5=(2*P_5)/(i*p_k)+900 N

F_6=(2*P_6)/(i*p_k)+900 N

b=D_2*((F_2+F_4)/(F_1+F_2+F_3+F_4))
c=D_4*((F_4+F_6)/(F_3+F_4+F_5+F_6))
d_k=D_1*((F_3+F_4)/(F_1+F_2+F_3+F_4))

e=D_3*((F_5+F_6)/(F_3+F_4+F_5+F_6))

i=(D_B)/(D_B+D_a)

p_k=0,00227 Pa/kg
L 1=3,6 m
L 2=7,7 m

G_C=65351,52 N
19
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y=0,836111111
G_R_bos=55603,7055 N
P_B=1000%*9,81 N

G_R=G_R_bos+P B N

z_1=0,222222222
z_2=0,103896104

H_1=0,25
B_1=((F_3+F_4)*9,81)/G_C

B _2=((F_5+F_6)*9,81)/G_R_bos

H_2=0,077922

"Cekici arka dingili igin;"

F_A_din=(G_C*z*((B_1)-(z*H_1)))+(G_C*z*(y-(z*z_1))*(G_R/G_C)*((1-
(B_2))+(z*H_2))/(1+(z*z_2)))

"Cekici on dingili igin;"

F_On_din=(G_C*z*((1-(B_1))+(z*H_1)))+(G_C*z*((1-y)+(z*z_1))*(G_R/G_C)*((1-
(B_2))+(z*H_2))/(1+(z*z_2)))

"Romork dingili i¢in;"

F R1 din=G_R*z*((B_2)+(z*(z_2-H_2)))(1+(z*z_2))

F_On_din_sol=F_On_din*(D_2-b)/D_2

F_On_din_sag=F_On_din-F_On_din_sol
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F_A_din_sol=F_A_din*(D_2-b)/D_2

F_A din_sag=F_A din-F_A_din_sol

F_R1 din_sol=F_R1 din*(D_4-c)/D_4

F R1 din_sag=F _R1 din-F_R1 din_sol

end

CALL
ASAIRGT(z:F_A_din;F_On_din;F_R1_din;F_On_din_sol;F_On_din_sag;F_A _din_sol;F_A _din_sag;F_
R1 din_sol;F_R1 din_sag)

113k 3k 3k 3k >k >k 3k sk >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k %k %k 3k 3k >k %k %k %k sk sk sk sk kkkkkkk kU

”*******Slstem Parametreleri**************"

113k 3k 3k 3k >k 3k 3k sk >k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k %k %k %k %k 3k >k %k %k %k sk sk sk sk kkkkkkk kU

IIZ=0_1II
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Al

A2

A3

A4

A5

BASLA
OKU

SISTEMDEN OKU
HESAPLA

DUR

e
|

H_1=0,25, H_2=0,077922,
G_C=65351,52, y=0,83611

P_1,P_2,P_3,P_4,P_5P_6

|

F_1,F_2,F_3,F_4,F 5F_6,b,cd, e i, G_R,B_1,B_2,
P_B=(F_1+F_2+F_3+F_4+F_5+F_6)- (G_C+G_R_bos)

|
B

Sekil 4.5 Akis Semasi
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Cizelge 4.1 1.Arag 1. Yikleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1442 721 721 476 238 238 750,7 364,2 386,5 0,0204
2867 1433 1433 971,2 485,6 485,6 1500 727,6 772 0,0408
4274 2137 2137 1486 742,8 742,8 2247 1090 1157 0,0612
5663 2832 2832 2019 1010 1010 2992 1452 1540 0,0816
7035 3518 3518 2572 1286 1286 3736 1813 1923 0,102
8390 4195 4195 3145 1572 1572 4478 2173 2305 0,1224
9726 4863 4863 3736 1868 1868 5218 2532 2686 0,1429
11046 | 5523 5523 4347 2174 2174 5957 2890 3067 0,1633
12347 | 6174 6174 4977 2489 2489 6694 3248 3446 0,1837
13631 | 6815 6815 5627 2813 2813 7429 3604 3825 0,2041
14897 | 7448 7448 6296 3148 3148 8163 3960 4202 0,2245
16145 | 8073 8073 6985 3492 3492 8894 4315 4579 0,2449
17376 | 8688 8688 7693 3846 3846 9625 4670 4955 0,2653
18588 | 9294 9294 8420 4210 4210 10353 | 5023 5330 0,2857
19783 | 9891 9891 9167 4583 4583 11080 | 5376 5704 0,3061
20960 | 10480 | 10480 | 9933 4967 4967 11806 | 5728 6078 0,3265
22119 | 11059 | 11059 | 10719 | 5360 5360 12530 | 6079 6450 0,3469
23260 | 11630 | 11630 | 11525 | 5762 5762 13252 | 6430 6822 0,3673
24383 | 12191 | 12191 | 12350 | 6175 6175 13972 | 6779 7193 0,3878
25488 | 12744 | 12744 | 13194 | 6597 6597 14692 | 7128 7563 0,4082
26575 | 13287 | 13287 | 14059 | 7029 7029 15409 | 7476 7933 0,4286
27644 | 13822 | 13822 | 14942 | 7471 7471 16125 | 7824 8301 0,449
28694 | 14347 | 14347 | 15846 | 7923 7923 16839 | 8170 8669 0,4694
29727 | 14864 | 14864 | 16769 | 8384 8384 17552 | 8516 9036 0,4898
30742 | 15371 | 15371 | 17712 | 8856 8856 18263 | 8861 9402 0,5102
31738 | 15869 | 15869 | 18674 | 9337 9337 18973 | 9206 9768 0,5306
32716 | 16358 | 16358 | 19657 | 9828 9828 19682 | 9549 10132 | 0,551
33676 | 16838 | 16838 | 20658 | 10329 | 10329 | 20388 | 9892 10496 | 0,5714
34618 | 17309 | 17309 | 21680 | 10840 | 10840 | 21094 | 10234 | 10859 | 0,5918
35541 | 17771 | 17771 | 22722 | 11361 | 11361 | 21798 | 10576 | 11222 | 0,6122
36446 | 18223 | 18223 | 23783 | 11891 | 11891 | 22500 | 10917 | 11583 | 0,6327
37333 | 18666 | 18666 | 24864 | 12432 | 12432 | 23201 | 11257 | 11944 | 0,6531
38201 | 19101 | 19101 | 25965 | 12982 | 12982 | 23900 | 11596 | 12304 | 0,6735
39051 | 19526 | 19526 | 27085 | 13543 | 13543 | 24598 | 11935 | 12663 | 0,6939
39883 | 19941 | 19941 | 28226 | 14113 | 14113 | 25295 | 12273 | 13022 | 0,7143
40696 | 20348 | 20348 | 29386 | 14693 | 14693 | 25990 | 12610 | 13380 | 0,7347
41491 | 20745 | 20745 | 30567 | 15283 | 15283 | 26684 | 12947 | 13737 | 0,7551
42267 | 21133 | 21133 | 31767 | 15883 | 15883 | 27376 | 13282 | 14093 | 0,7755
43025 | 21512 | 21512 | 32987 | 16494 | 16494 | 28067 | 13618 | 14449 | 0,7959
43764 | 21882 | 21882 | 34227 | 17114 | 17114 | 28756 | 13952 | 14804 | 0,8163
44484 | 22242 | 22242 | 35487 | 17744 | 17744 | 29444 | 14286 | 15158 | 0,8367
45186 | 22593 | 22593 | 36767 | 18384 | 18384 | 30131 | 14619 | 15512 | 0,8571
45870 | 22935 | 22935 | 38067 | 19033 | 19033 | 30816 | 14952 | 15865 | 0,8776
46535 | 23267 | 23267 | 39387 | 19693 | 19693 | 31500 | 15284 | 16217 | 0,898
47181 | 23590 | 23590 | 40727 | 20363 | 20363 | 32183 | 15615 | 16568 | 0,9184
47808 | 23904 | 23904 | 42087 | 21043 | 21043 | 32864 | 15945 | 16919 | 0,9388
48417 | 24208 | 24208 | 43467 | 21733 | 21733 | 33544 | 16275 | 17269 | 0,9592
49007 | 24503 | 24503 | 44867 | 22433 | 22433 | 34223 | 16604 | 17618 | 0,9796
49578 | 24789 | 24789 | 46287 | 23144 | 23144 | 34900 | 16933 | 17967 |1
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Standartlagtiriimis Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

0,45
0,40 +
0,35 T
0,30
0,25 +
0,20 +
0,15 ¢
0,10 +
0,05 +

0,00

0,2

0,4

0,6

0,8

—— Cekici arka aksi
—— Cekici 6n aksi
Rémork aksi

Frenleme z

Sekil 4.6 1. arac 1. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.2 1.Arag 2. Yikleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1442 721 721 476 238 238 750,7 375,3 375,3 0,0204
2867 1433 1433 971,2 485,6 485,6 1500 749,8 749,8 0,0408
4274 2137 2137 1486 742,8 742,8 2247 1123 1123 0,0612
5663 2832 2832 2019 1010 1010 2992 1496 1496 0,0816
7035 3518 3518 2572 1286 1286 3736 1868 1868 0,102
8390 4195 4195 3145 1572 1572 4478 2239 2239 0,1224
9726 4863 4863 3736 1868 1868 5218 2609 2609 0,1429
11046 | 5523 5523 4347 2174 2174 5957 2978 2978 0,1633
12347 | 6174 6174 4977 2489 2489 6694 3347 3347 0,1837
13631 | 6815 6815 5627 2813 2813 7429 3714 3714 0,2041
14897 | 7448 7448 6296 3148 3148 8163 4081 4081 0,2245
16145 | 8073 8073 6985 3492 3492 8894 4447 4447 0,2449
17376 | 8688 8688 7693 3846 3846 9625 4812 4812 0,2653
18588 | 9294 9294 8420 4210 4210 10353 | 5177 5177 0,2857
19783 | 9891 9891 9167 4583 4583 11080 | 5540 5540 0,3061
20960 | 10480 | 10480 | 9933 4967 4967 11806 | 5903 5903 0,3265
22119 | 11059 | 11059 | 10719 | 5360 5360 12530 | 6265 6265 0,3469
23260 | 11630 | 11630 | 11525 | 5762 5762 13252 | 6626 6626 0,3673
24383 | 12191 | 12191 | 12350 | 6175 6175 13972 | 6986 6986 0,3878
25488 | 12744 | 12744 | 13194 | 6597 6597 14692 | 7346 7346 0,4082
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Cizelge 4.2 (devam)

26575 | 13287 | 13287 | 14059 | 7029 7029 15409 | 7704 7704 0,4286

27644 | 13822 | 13822 | 14942 | 7471 7471 16125 | 8062 8062 0,449
28694 | 14347 | 14347 | 15846 | 7923 7923 16839 | 8420 8420 0,4694
29727 | 14864 | 14864 | 16769 | 8384 8384 17552 | 8776 8776 0,4898
30742 | 15371 | 15371 | 17712 | 8856 8856 18263 | 9132 9132 0,5102
31738 | 15869 | 15869 | 18674 | 9337 9337 18973 | 9487 9487 0,5306
32716 | 16358 | 16358 | 19657 | 9828 9828 19682 | 9841 9841 0,551
33676 | 16838 | 16838 | 20658 | 10329 | 10329 | 20388 | 10194 | 10194 | 0,5714
34618 | 17309 | 17309 | 21680 | 10840 | 10840 | 21094 | 10547 | 10547 | 0,5918
35541 | 17771 | 17771 | 22722 | 11361 | 11361 | 21798 | 10899 | 10899 | 0,6122
36446 | 18223 | 18223 | 23783 | 11891 | 11891 | 22500 | 11250 | 11250 | 0,6327
37333 | 18666 | 18666 | 24864 | 12432 | 12432 | 23201 | 11600 | 11600 | 0,6531
38201 | 19101 | 19101 | 25965 | 12982 | 12982 | 23900 | 11950 | 11950 | 0,6735
39051 | 19526 | 19526 | 27085 | 13543 | 13543 | 24598 | 12299 | 12299 | 0,6939
39883 | 19941 | 19941 | 28226 | 14113 | 14113 | 25295 | 12647 | 12647 | 0,7143
40696 | 20348 | 20348 | 29386 | 14693 | 14693 | 25990 | 12995 | 12995 | 0,7347
41491 | 20745 | 20745 | 30567 | 15283 | 15283 | 26684 | 13342 | 13342 | 0,7551
42267 | 21133 | 21133 | 31767 | 15883 | 15883 | 27376 | 13688 | 13688 | 0,7755
43025 | 21512 | 21512 | 32987 | 16494 | 16494 | 28067 | 14033 | 14033 | 0,7959
43764 | 21882 | 21882 | 34227 | 17114 | 17114 | 28756 | 14378 | 14378 | 0,8163
44484 | 22242 | 22242 | 35487 | 17744 | 17744 | 29444 | 14722 | 14722 | 0,8367
45186 | 22593 | 22593 | 36767 | 18384 | 18384 | 30131 | 15066 | 15066 | 0,8571
45870 | 22935 | 22935 | 38067 | 19033 | 19033 | 30816 | 15408 | 15408 | 0,8776
46535 | 23267 | 23267 | 39387 | 19693 | 19693 | 31500 | 15750 | 15750 | 0,898
47181 | 23590 | 23590 | 40727 | 20363 | 20363 | 32183 | 16092 | 16092 | 0,9184
47808 | 23904 | 23904 | 42087 | 21043 | 21043 | 32864 | 16432 | 16432 | 0,9388
48417 | 24208 | 24208 | 43467 | 21733 | 21733 | 33544 | 16772 | 16772 | 0,9592
49007 | 24503 | 24503 | 44867 | 22433 | 22433 | 34223 | 17111 | 17111 | 0,9796
490578 | 24789 | 24789 | 46287 | 23144 | 23144 | 34900 | 17450 | 17450 |1

0,45
0,40 +
0,35 +
0,30 +
0,25 +
0,20 +
0,15 +
0,10 +
0,05 +
0,00 t t t t

(0] 0,2 0,4 0,6 0,8 1

Frenleme z

— Cekici arka aksi
——— Cekici 6n aksi

Romork aksi

Standartlagtinimig Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

Sekil 4.7 1. arag 2. senaryo icin standartlastirilmis dinamik frenleme kuvvetleri-
frenleme orani grafigi
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Cizelge 4.3 1.Arag 3. Yikleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1442 721 721 476 238 238 750,7 386,5 364,2 0,0204
2867 1433 1433 971,2 485,6 485,6 1500 772 727,6 0,0408
4274 2137 2137 1486 742,8 742,8 2247 1157 1090 0,0612
5663 2832 2832 2019 1010 1010 2992 1540 1452 0,0816
7035 3518 3518 2572 1286 1286 3736 1923 1813 0,102
8390 4195 4195 3145 1572 1572 4478 2305 2173 0,1224
9726 4863 4863 3736 1868 1868 5218 2686 2532 0,1429
11046 | 5523 5523 4347 2174 2174 5957 3067 2890 0,1633
12347 | 6174 6174 4977 2489 2489 6694 3446 3248 0,1837
13631 | 6815 6815 5627 2813 2813 7429 3825 3604 0,2041
14897 | 7448 7448 6296 3148 3148 8163 4202 3960 0,2245
16145 | 8073 8073 6985 3492 3492 8894 4579 4315 0,2449
17376 | 8688 8688 7693 3846 3846 9625 4955 4670 0,2653
18588 | 9294 9294 8420 4210 4210 10353 | 5330 5023 0,2857
19783 | 9891 9891 9167 4583 4583 11080 | 5704 5376 0,3061
20960 | 10480 | 10480 | 9933 4967 4967 11806 | 6078 5728 0,3265
22119 | 11059 | 11059 | 10719 | 5360 5360 12530 | 6450 6079 0,3469
23260 | 11630 | 11630 | 11525 | 5762 5762 13252 | 6822 6430 0,3673
24383 | 12191 | 12191 | 12350 | 6175 6175 13972 | 7193 6779 0,3878
25488 | 12744 | 12744 | 13194 | 6597 6597 14692 | 7563 7128 0,4082
26575 | 13287 | 13287 | 14059 | 7029 7029 15409 | 7933 7476 0,4286
27644 | 13822 | 13822 | 14942 | 7471 7471 16125 | 8301 7824 0,449
28694 | 14347 | 14347 | 15846 | 7923 7923 16839 | 8669 8170 0,4694
29727 | 14864 | 14864 | 16769 | 8384 8384 17552 | 9036 8516 0,4898
30742 | 15371 | 15371 | 17712 | 8856 8856 18263 | 9402 8861 0,5102
31738 | 15869 | 15869 | 18674 | 9337 9337 18973 | 9768 9206 0,5306
32716 | 16358 | 16358 | 19657 | 9828 9828 19682 | 10132 | 9549 0,551
33676 | 16838 | 16838 | 20658 | 10329 | 10329 | 20388 | 10496 | 9892 0,5714
34618 | 17309 | 17309 | 21680 | 10840 | 10840 | 21094 | 10859 | 10234 | 0,5918
35541 | 17771 | 17771 | 22722 | 11361 | 11361 | 21798 | 11222 | 10576 | 0,6122
36446 | 18223 | 18223 | 23783 | 11891 | 11891 | 22500 | 11583 | 10917 | 0,6327
37333 | 18666 | 18666 | 24864 | 12432 | 12432 | 23201 | 11944 | 11257 | 0,6531
38201 | 19101 | 19101 | 25965 | 12982 | 12982 | 23900 | 12304 | 11596 | 0,6735
39051 | 19526 | 19526 | 27085 | 13543 | 13543 | 24598 | 12663 | 11935 | 0,6939
39883 | 19941 | 19941 | 28226 | 14113 | 14113 | 25295 | 13022 | 12273 | 0,7143
40696 | 20348 | 20348 | 29386 | 14693 | 14693 | 25990 | 13380 | 12610 | 0,7347
41491 | 20745 | 20745 | 30567 | 15283 | 15283 | 26684 | 13737 | 12947 | 0,7551
42267 | 21133 | 21133 | 31767 | 15883 | 15883 | 27376 | 14093 | 13282 | 0,7755
43025 | 21512 | 21512 | 32987 | 16494 | 16494 | 28067 | 14449 | 13618 | 0,7959
43764 | 21882 | 21882 | 34227 | 17114 | 17114 | 28756 | 14804 | 13952 | 0,8163
44484 | 22242 | 22242 | 35487 | 17744 | 17744 | 29444 | 15158 | 14286 | 0,8367
45186 | 22593 | 22593 | 36767 | 18384 | 18384 | 30131 | 15512 | 14619 | 0,8571
45870 | 22935 | 22935 | 38067 | 19033 | 19033 | 30816 | 15865 | 14952 | 0,8776
46535 | 23267 | 23267 | 39387 | 19693 | 19693 | 31500 | 16217 | 15284 | 0,898
47181 | 23590 | 23590 | 40727 | 20363 | 20363 | 32183 | 16568 | 15615 | 0,9184
47808 | 23904 | 23904 | 42087 | 21043 | 21043 | 32864 | 16919 | 15945 | 0,9388
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Cizelge 4.3 (devam)

48417 | 24208 | 24208 | 43467 | 21733 | 21733 | 33544 | 17269 | 16275 | 0,9592
49007 | 24503 | 24503 | 44867 | 22433 | 22433 | 34223 | 17618 | 16604 | 0,9796
49578 | 24789 | 24789 | 46287 | 23144 | 23144 | 34900 | 17967 | 16933 |1
— 0,45
[$)
x = 0,40 -
Ex
ZE 0%
0 % 0,30 A
o Cekici arka aksi
€ E 0,25 -
T = —— Cekici 6n aksi
s 9 0,20 + ..
@* 2 Rémork aksi
£ 2 0,15 -
("]
g % 0,10 +
» © 0,05
(]
i 0,00 : : : :
0 0,2 0,4 0,6 0,8 1
Frenleme z

Sekil 4.8 1. arac 3. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.4 1.Arag 4. Yikleme kosulu dinamik frenleme kuvvetleri

1390 695 695 494 247 247 784,8 376 408,8 0,0204
2763 1381 1381 1007 503,4 503,4 1568 751,1 816,6 0,0408
4119 2059 2059 1539 769,4 769,4 2349 1125 1223 0,0612
5457 2729 2729 2090 1045 1045 3128 1499 1629 0,0816
6779 3390 3390 2659 1330 1330 3905 1871 2034 0,102

8084 4042 4042 3248 1624 1624 4680 2242 2438 0,1224
9371 4685 4685 3856 1928 1928 5454 2613 2841 0,1429
10641 | 5320 5320 4483 2242 2242 6226 2983 3243 0,1633
11894 | 5947 5947 5129 2565 2565 6995 3352 3644 0,1837
13129 | 6565 6565 5794 2897 2897 7763 3720 4044 0,2041
14347 | 7174 7174 6479 3239 3239 8530 4087 4443 0,2245
15548 | 7774 7774 7182 3591 3591 9294 4453 4841 0,2449
16731 | 8366 8366 7905 3952 3952 10057 | 4818 5238 0,2653
17897 | 8949 8949 8647 4323 4323 10818 | 5183 5635 0,2857
19046 | 9523 9523 9408 4704 4704 11577 | 5547 6030 0,3061
20177 | 10088 | 10088 | 10188 | 5094 5094 12334 | 5910 6425 0,3265
21290 | 10645 | 10645 | 10987 | 5494 5494 13090 | 6272 6818 0,3469
22386 | 11193 | 11193 | 11806 | 5903 5903 13844 | 6633 7211 0,3673
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Cizelge 4.4 (devam)

23464 | 11732 | 11732 | 12645 | 6322 6322 14596 | 6993 7603 0,3878

24525 | 12262 | 12262 | 13502 | 6751 6751 15347 | 7353 7994 0,4082
25568 | 12784 | 12784 | 14379 | 7189 7189 16096 | 7712 8384 0,4286
26593 | 13296 | 13296 | 15275 | 7638 7638 16843 | 8070 8773 0,449
27600 | 13800 | 13800 | 16191 | 8095 8095 17588 | 8427 9162 0,4694
28590 | 14295 | 14295 | 17126 | 8563 8563 18332 | 8783 9549 0,4898
29562 | 14781 | 14781 | 18080 | 9040 9040 19074 | 9139 9936 0,5102
30517 | 15258 | 15258 | 19054 | 9527 9527 19815 | 9494 10321 | 0,5306
31453 | 15726 | 15726 | 20047 | 10024 | 10024 | 20554 | 9848 10706 | 0,551
32371 | 16186 | 16186 | 21060 | 10530 | 10530 | 21291 | 10201 | 11090 | 0,5714
33272 | 16636 | 16636 | 22093 | 11046 | 11046 | 22027 | 10553 | 11473 | 0,5918
34155 | 17077 | 17077 | 23144 | 11572 | 11572 | 22761 | 10905 | 11856 | 0,6122
35020 | 17510 | 17510 | 24216 | 12108 | 12108 | 23494 | 11256 | 12237 | 0,6327
35866 | 17933 | 17933 | 25307 | 12653 | 12653 | 24224 | 11606 | 12618 | 0,6531
36695 | 18348 | 18348 | 26417 | 13209 | 13209 | 24954 | 11956 | 12998 | 0,6735
37506 | 18753 | 18753 | 27548 | 13774 | 13774 | 25682 | 12304 | 13377 | 0,6939
38299 | 19149 | 19149 | 28697 | 14349 | 14349 | 26408 | 12652 | 13755 | 0,7143
39073 | 19537 | 19537 | 29867 | 14933 | 14933 | 27132 | 13000 | 14133 | 0,7347
39830 | 19915 | 19915 | 31056 | 15528 | 15528 | 27856 | 13346 | 14509 | 0,7551
40568 | 20284 | 20284 | 32265 | 16132 | 16132 | 28577 | 13692 | 14885 | 0,7755
41288 | 20644 | 20644 | 33493 | 16747 | 16747 | 29297 | 14037 | 15260 | 0,7959
41990 | 20995 | 20995 | 34741 | 17371 | 17371 | 30016 | 14381 | 15635 | 0,8163
42674 | 21337 | 21337 | 36009 | 18005 | 18005 | 30733 | 14725 | 16008 | 0,8367
43339 | 21670 | 21670 | 37297 | 18648 | 18648 | 31448 | 15067 | 16381 | 0,8571
43986 | 21993 | 21993 | 38604 | 19302 | 19302 | 32163 | 15410 | 16753 | 0,8776
44615 | 22308 | 22308 | 39931 | 19966 | 19966 | 32875 | 15751 | 17124 | 0,898
45226 | 22613 | 22613 | 41278 | 20639 | 20639 | 33586 | 16092 | 17495 | 0,9184
45818 | 22909 | 22909 | 42645 | 21323 | 21323 | 34296 | 16432 | 17864 | 0,9388
46392 | 23196 | 23196 | 44032 | 22016 | 22016 | 35004 | 16771 | 18233 | 0,9592
46947 | 23474 | 23474 | 45438 | 22719 | 22719 | 35711 | 17110 | 18601 | 0,9796
47485 | 23742 | 23742 | 46864 | 23432 | 23432 | 36416 | 17448 | 18969 |1

0,45
0,40 +
0,35 +
0,30
0,25 +
0,20 +
0,15 +
0,10 +
0,05 +
0,00 t t t t

(0] 0,2 0,4 0,6 0,8 1

Frenleme z

Cekici arka aksi

Cekici 6n aksi
Romork aksi

Standartlagtiriimig Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

Sekil 4.9 1. arag 4. senaryo icin standartlastirilmis dinamik frenleme kuvvetleri-
frenleme orani grafigi
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Cizelge 4.5 1.Arag 5. Yikleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1391 695,7 695,7 4943 2471 2471 782,9 3915 3915 0,0204
2766 1383 1383 1007 503,7 503,7 1564 782 782 0,0408
4123 2062 2062 1540 769,8 769,8 2343 1172 1172 0,0612
5463 2732 2732 2091 1045 1045 3120 1560 1560 0,0816
6786 3393 3393 2661 1331 1331 3896 1948 1948 0,102
8092 4046 4046 3250 1625 1625 4669 2335 2335 0,1224
9381 4690 4690 3859 1929 1929 5441 2721 2721 0,1429
10652 | 5326 5326 4486 2243 2243 6211 3106 3106 0,1633
11906 | 5953 5953 5132 2566 2566 6979 3490 3490 0,1837
13143 | 6572 6572 5798 2899 2899 7745 3873 3873 0,2041
14363 | 7181 7181 6483 3241 3241 8510 4255 4255 0,2245
15565 | 7782 7782 7187 3593 3593 9273 4636 4636 0,2449
16749 | 8375 8375 7910 3955 3955 10034 | 5017 5017 0,2653
17916 | 8958 8958 8652 4326 4326 10793 | 5396 5396 0,2857
19066 | 9533 9533 9414 4707 4707 11550 | 5775 5775 0,3061
20198 | 10099 | 10099 | 10195 | 5097 5097 12306 | 6153 6153 0,3265
21313 | 10656 | 10656 | 10995 | 5497 5497 13060 | 6530 6530 0,3469
22410 | 11205 | 11205 | 11814 | 5907 5907 13812 | 6906 6906 0,3673
23489 | 11745 | 11745 | 12653 | 6326 6326 14563 | 7281 7281 0,3878
24551 | 12275 | 12275 | 13511 | 6755 6755 15312 | 7656 7656 0,4082
25595 | 12797 | 12797 | 14388 | 7194 7194 16059 | 8029 8029 0,4286
26621 | 13311 | 13311 | 15285 | 7643 7643 16804 | 8402 8402 0,449
27630 | 13815 | 13815 | 16201 | 8101 8101 17548 | 8774 8774 0,4694
28621 | 14310 | 14310 | 17137 | 8569 8569 18290 | 9145 9145 0,4898
29594 | 14797 | 14797 | 18092 | 9046 9046 19031 | 9515 9515 0,5102
30549 | 15275 | 15275 | 19067 | 9533 9533 19770 | 9885 9885 0,5306
31486 | 15743 | 15743 | 20061 | 10030 | 10030 | 20507 | 10254 | 10254 | 0,551
32406 | 16203 | 16203 | 21074 | 10537 | 10537 | 21243 | 10621 | 10621 | 0,5714
33307 | 16654 | 16654 | 22107 | 11054 | 11054 | 21977 | 10988 | 10988 | 0,5918
34191 | 17096 | 17096 | 23160 | 11580 | 11580 | 22709 | 11355 | 11355 | 0,6122
35057 | 17528 | 17528 | 24232 | 12116 | 12116 | 23440 | 11720 | 11720 | 0,6327
35904 | 17952 | 17952 | 25324 | 12662 | 12662 | 24169 | 12085 | 12085 | 0,6531
36734 | 18367 | 18367 | 26435 | 13218 | 13218 | 24897 | 12449 | 12449 | 0,6735
37546 | 18773 | 18773 | 27566 | 13783 | 13783 | 25623 | 12812 | 12812 | 0,6939
38339 | 19170 | 19170 | 28717 | 14358 | 14358 | 26348 | 13174 | 13174 | 0,7143
39115 | 19557 | 19557 | 29887 | 14943 | 14943 | 27071 | 13535 | 13535 | 0,7347
39872 | 19936 | 19936 | 31077 | 15538 | 15538 | 27793 | 13896 | 13896 | 0,7551
40611 | 20305 | 20305 | 32286 | 16143 | 16143 | 28513 | 14256 | 14256 | 0,7755
41332 | 20666 | 20666 | 33516 | 16758 | 16758 | 29231 | 14616 | 14616 | 0,7959
42034 | 21017 | 21017 | 34765 | 17382 | 17382 | 29948 | 14974 | 14974 | 0,8163
42719 | 21359 | 21359 | 36033 | 18017 | 18017 | 30664 | 15332 | 15332 | 0,8367
43385 | 21693 | 21693 | 37322 | 18661 | 18661 | 31378 | 15689 | 15689 | 0,8571
44033 | 22016 | 22016 | 38630 | 19315 | 19315 | 32090 | 16045 | 16045 | 0,8776
44662 | 22331 | 22331 | 39958 | 19979 | 19979 | 32801 | 16401 | 16401 | 0,898
45274 | 22637 | 22637 | 41306 | 20653 | 20653 | 33511 | 16755 | 16755 | 0,9184
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Cizelge 4.5 (devam)

45866 | 22933 | 22933 | 42674 | 21337 | 21337 | 34219 | 17110 | 17110 | 0,9388

46441 | 23220 | 23220 | 44061 | 22031 | 22031 | 34926 | 17463 | 17463 | 0,9592
46997 | 23498 | 23498 | 45469 | 22734 | 22734 | 35631 | 17816 | 17816 | 0,9796
47535 | 23767 | 23767 | 46896 | 23448 | 23448 | 36335 | 18167 | 18167 |1

0,45
0,40 +
0,35
0,30
0,25 +
0,20
0,15 +
0,10 +
0,05
0,00 t t t t

0 0,2 0,4 0,6 0,8 1

Frenleme z

Cekici arka aksi
—— Cekici 6n aksi

Romork aksi

Standartlagtiriimis Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

Sekil 4.10 1. arag 5. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.6 1.Arag 6. Yikleme kosulu dinamik frenleme kuvvetleri

1390 695,1 695,1 494 247 247 784,4 408,5 375,9 0,0204
2763 1382 1382 1007 503,5 503,5 1567 816 750,9 0,0408
4120 2060 2060 1539 769,5 769,5 2348 1223 1125 0,0612
5459 2729 2729 2090 1045 1045 3126 1628 1498 0,0816
6781 3390 3390 2660 1330 1330 3903 2033 1870 0,102

8085 4043 4043 3249 1624 1624 4678 2436 2242 0,1224
9373 4686 4686 3857 1928 1928 5451 2839 2612 0,1429
10643 | 5322 5322 4484 2242 2242 6223 3241 2982 0,1633
11896 | 5948 5948 5130 2565 2565 6992 3641 3351 0,1837
13132 | 6566 6566 5795 2898 2898 7760 4041 3719 0,2041
14350 | 7175 7175 6479 3240 3240 8526 4440 4086 0,2245
15551 | 7776 7776 7183 3591 3591 9290 4838 4452 0,2449
16735 | 8367 8367 7906 3953 3953 10052 | 5235 4817 0,2653
17901 | 8950 8950 8648 4324 4324 10813 | 5631 5182 0,2857
19050 | 9525 9525 9409 4704 4704 11572 | 6026 5545 0,3061
20181 | 10090 | 10090 | 10189 | 5095 5095 12329 | 6421 5908 0,3265
21295 | 10647 | 10647 | 10989 | 5494 5494 13084 | 6814 6270 0,3469
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Cizelge 4.6 (devam)

22391 | 11195 | 11195 | 11808 | 5904 5904 13838 | 7207 6631 0,3673
23469 | 11735 | 11735 | 12646 | 6323 6323 14590 | 7598 6991 0,3878
24530 | 12265 | 12265 | 13504 | 6752 6752 15340 | 7989 7351 0,4082
25573 | 12787 | 12787 | 14381 | 7190 7190 16088 | 8379 7710 0,4286
26599 | 13299 | 13299 | 15277 | 7639 7639 16835 | 8768 8068 0,449
27606 | 13803 | 13803 | 16193 | 8096 8096 17580 | 9156 8425 0,4694
28596 | 14298 | 14298 | 17128 | 8564 8564 18324 | 9543 8781 0,4898
29569 | 14784 | 14784 | 18083 | 9041 9041 19066 | 9929 9136 0,5102
30523 | 15262 | 15262 | 19057 | 9528 9528 19806 | 10315 | 9491 0,5306
31460 | 15730 | 15730 | 20050 | 10025 | 10025 | 20545 | 10699 | 9845 0,551
32378 | 16189 | 16189 | 21063 | 10532 | 10532 | 21282 | 11083 | 10198 | 0,5714
33279 | 16640 | 16640 | 22096 | 11048 | 11048 | 22017 | 11466 | 10551 | 0,5918
34162 | 17081 | 17081 | 23148 | 11574 | 11574 | 22751 | 11848 | 10902 | 0,6122
35027 | 17514 | 17514 | 24219 | 12110 | 12110 | 23483 | 12230 | 11253 | 0,6327
35874 | 17937 | 17937 | 25310 | 12655 | 12655 | 24213 | 12610 | 11603 | 0,6531
36703 | 18351 | 18351 | 26421 | 13211 | 13211 | 24942 | 12990 | 11953 | 0,6735
37514 | 18757 | 18757 | 27551 | 13776 | 13776 | 25670 | 13369 | 12301 | 0,6939
38307 | 19153 | 19153 | 28701 | 14351 | 14351 | 26396 | 13747 | 12649 | 0,7143
39081 | 19541 | 19541 | 29871 | 14935 | 14935 | 27120 | 14124 | 12996 | 0,7347
39838 | 19919 | 19919 | 31060 | 15530 | 15530 | 27843 | 14500 | 13343 | 0,7551
40577 | 20288 | 20288 | 32269 | 16135 | 16135 | 28564 | 14876 | 13688 | 0,7755
41297 | 20648 | 20648 | 33498 | 16749 | 16749 | 29284 | 15251 | 14033 | 0,7959
41999 | 20999 | 20999 | 34746 | 17373 | 17373 | 30002 | 15625 | 14377 | 0,8163
42683 | 21341 | 21341 | 36014 | 18007 | 18007 | 30719 | 15998 | 14721 | 0,8367
43348 | 21674 | 21674 | 37302 | 18651 | 18651 | 31434 | 16371 | 15064 | 0,8571
43996 | 21998 | 21998 | 38609 | 19305 | 19305 | 32148 | 16742 | 15406 | 0,8776
44625 | 22312 | 22312 | 39937 | 19968 | 19968 | 32860 | 17113 | 15747 | 0,898
45236 | 22618 | 22618 | 41284 | 20642 | 20642 | 33571 | 17484 | 16088 | 0,9184
45828 | 22914 | 22914 | 42651 | 21325 | 21325 | 34281 | 17853 | 16428 | 0,9388
46402 | 23201 | 23201 | 44038 | 22019 | 22019 | 34989 | 18222 | 16767 | 0,9592
46957 | 23479 | 23479 | 45444 | 22722 | 22722 | 35695 | 18590 | 17105 | 0,9796
47495 | 23747 | 23747 | 46871 | 23435 | 23435 | 36400 | 18957 | 17443 |1
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0,45
0,40 +
0,35 T
0,30
0,25 +
0,20 +
0,15 +
0,10
0,05 +
0,00 f f f f

0 0,2 0,4 0,6 0,8 1

Frenleme z

—— Cekici arka aksi
—— Cekici 6n aksi

Romork aksi

Standartlagtirnimis Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

Sekil 4.11 1. arag 6. senaryo icin standartlastirilmis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.7 1.Arag 7. Yukleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1338 669,1 669,1 512,8 256,4 256,4 817,8 387,1 430,7 0,0204
2660 1330 1330 1044 522,1 522,1 1633 773,2 860,3 0,0408
3965 1982 1982 1594 797,1 797,1 2447 1158 1289 0,0612
5253 2626 2626 2163 1082 1082 3259 1543 1716 0,0816
6524 3262 3262 2751 1375 1375 4069 1926 2143 0,102
7779 3890 3890 3357 1678 1678 4876 2308 2568 0,1224
9017 4508 4508 3982 1991 1991 5682 2690 2992 0,1429
10238 | 5119 5119 4626 2313 2313 6486 3070 3416 0,1633
11442 | 5721 5721 5289 2644 2644 7287 3449 3838 0,1837
12630 | 6315 6315 5970 2985 2985 8087 3828 4259 0,2041
13800 | 6900 6900 6671 3335 3335 8885 4206 4679 0,2245
14953 | 7477 7477 7390 3695 3695 9681 4583 5099 0,2449
16090 | 8045 8045 8128 4064 4064 10475 | 4958 5517 0,2653
17209 | 8604 8604 8885 4443 4443 11267 | 5333 5934 0,2857
18311 | 9156 9156 9661 4831 4831 12058 | 5707 6350 0,3061
19396 | 9698 9698 10457 | 5228 5228 12846 | 6081 6765 0,3265
20464 | 10232 | 10232 | 11271 | 5635 5635 13633 | 6453 7180 0,3469
21515 | 10758 | 10758 | 12104 | 6052 6052 14417 | 6824 7593 0,3673
22549 | 11274 | 11274 | 12956 | 6478 6478 15200 | 7195 8005 0,3878
23565 | 11782 | 11782 | 13828 | 6914 6914 15981 | 7565 8416 0,4082
24564 | 12282 | 12282 | 14718 | 7359 7359 16760 | 7934 8827 0,4286
25546 | 12773 | 12773 | 15628 | 7814 7814 17538 | 8301 9236 0,449
26510 | 13255 | 13255 | 16556 | 8278 8278 18313 | 8669 9645 0,4694
27457 | 13728 | 13728 | 17504 | 8752 8752 19087 | 9035 10052 | 0,4898
28386 | 14193 | 14193 | 18471 | 9236 9236 19859 | 9400 10459 | 0,5102
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Cizelge 4.7 (devam)

29298 | 14649 | 14649 | 19458 | 9729 9729 20630 | 9765 10865 | 0,5306
30193 | 15096 | 15096 | 20463 | 10232 | 10232 | 21398 | 10129 | 11269 | 0,551
31070 | 15535 | 15535 | 21488 | 10744 | 10744 | 22165 | 10492 | 11673 | 0,5714
31930 | 15965 | 15965 | 22532 | 11266 | 11266 | 22930 | 10854 | 12076 | 0,5918
32772 | 16386 | 16386 | 23595 | 11798 | 11798 | 23693 | 11215 | 12478 | 0,6122
33596 | 16798 | 16798 | 24678 | 12339 | 12339 | 24455 | 11576 | 12879 | 0,6327
34403 | 17201 | 17201 | 25780 | 12890 | 12890 | 25215 | 11936 | 13279 | 0,6531
35192 | 17596 | 17596 | 26901 | 13451 | 13451 | 25973 | 12294 | 13679 | 0,6735
35963 | 17982 | 17982 | 28042 | 14021 | 14021 | 26730 | 12653 | 14077 | 0,6939
36717 | 18358 | 18358 | 29202 | 14601 | 14601 | 27485 | 13010 | 14475 | 0,7143
37453 | 18726 | 18726 | 30382 | 15191 | 15191 | 28238 | 13366 | 14872 | 0,7347
38171 | 19085 | 19085 | 31581 | 15790 | 15790 | 28990 | 13722 | 15267 | 0,7551
38871 | 19435 | 19435 | 32799 | 16400 | 16400 | 29740 | 14077 | 15662 | 0,7755
39553 | 19777 | 19777 | 34037 | 17019 | 17019 | 30488 | 14431 | 16056 | 0,7959
40218 | 20109 | 20109 | 35295 | 17647 | 17647 | 31235 | 14785 | 16450 | 0,8163
40865 | 20432 | 20432 | 36571 | 18286 | 18286 | 31980 | 15138 | 16842 | 0,8367
41493 | 20747 | 20747 | 37868 | 18934 | 18934 | 32723 | 15490 | 17234 | 0,8571
42104 | 21052 | 21052 | 39184 | 19592 | 19592 | 33465 | 15841 | 17624 | 0,8776
42697 | 21349 | 21349 | 40519 | 20260 | 20260 | 34206 | 16191 | 18014 | 0,898
43272 | 21636 | 21636 | 41874 | 20937 | 20937 | 34944 | 16541 | 18403 | 0,9184
43829 | 21914 | 21914 | 43249 | 21625 | 21625 | 35681 | 16890 | 18792 | 0,9388
44367 | 22184 | 22184 | 44643 | 22322 | 22322 | 36417 | 17238 | 19179 | 0,9592
44888 | 22444 | 22444 | 46057 | 23029 | 23029 | 37151 | 17586 | 19566 | 0,9796
45390 | 22695 | 22695 | 47491 | 23746 | 23746 | 37884 | 17932 | 19951 |1
~ 0,45
(8]
x % 0,40 +
Q% 0,30 ¢
o —— Cekici arka aksi
£5 0251 -
T = —— Cekici 6n aksi
= 9 0,20 +
A Rémork aksi
E g 0,15 1
g % 0,10 +
o ¢ 0,05+
o
w 0,00 t t t t
0 0,2 0,4 0,6 0,8
Frenleme z

Sekil 4.12 1. arag 7. senaryo icin standartlastirilmis dinamik frenleme kuvvetleri-
frenleme orani grafigi
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Cizelge 4.8 1.Arag 8. Yikleme kosulu dinamik frenleme kuvvetleri

0 0 0 0 0 0 0 0 0 0

1338 668,9 668,9 5127 256,4 256,4 818,1 409,1 409,1 0,0204
2659 1330 1330 1044 522 522 1634 817,1 817,1 0,0408
3964 1982 1982 1594 797 797 2448 1224 1224 0,0612
5252 2626 2626 2163 1081 1081 3260 1630 1630 0,0816
6523 3261 3261 2750 1375 1375 4070 2035 2035 0,102
7 3889 3889 3356 1678 1678 4878 2439 2439 0,1224
9015 4507 4507 3981 1991 1991 5684 2842 2842 0,1429
10236 | 5118 5118 4625 2313 2313 6488 3244 3244 0,1633
11440 | 5720 5720 5288 2644 2644 7291 3645 3645 0,1837
12627 | 6313 6313 5969 2985 2985 8091 4045 4045 0,2041
13797 | 6898 6898 6670 3335 3335 8889 4445 4445 0,2245
14950 | 7475 7475 7389 3694 3694 9685 4843 4843 0,2449
16086 | 8043 8043 8127 4064 4064 10480 | 5240 5240 0,2653
17205 | 8603 8603 8884 4442 4442 11272 | 5636 5636 0,2857
18307 | 9154 9154 9660 4830 4830 12063 | 6031 6031 0,3061
19392 | 9696 9696 10455 | 5228 5228 12852 | 6426 6426 0,3265
20460 | 10230 | 10230 | 11269 | 5635 5635 13639 | 6819 6819 0,3469
21510 | 10755 | 10755 | 12102 | 6051 6051 14424 | 7212 7212 0,3673
22544 | 11272 | 11272 | 12955 | 6477 6477 15207 | 7603 7603 0,3878
23560 | 11780 | 11780 | 13826 | 6913 6913 15988 | 7994 7994 0,4082
24558 | 12279 | 12279 | 14716 | 7358 7358 16768 | 8384 8384 0,4286
25540 | 12770 | 12770 | 15626 | 7813 7813 17545 | 8773 8773 0,449
26504 | 13252 | 13252 | 16554 | 8277 8277 18321 | 9161 9161 0,4694
27451 | 13725 | 13725 | 17502 | 8751 8751 19096 | 9548 9548 0,4898
28380 | 14190 | 14190 | 18469 | 9234 9234 19868 | 9934 9934 0,5102
29292 | 14646 | 14646 | 19455 | 9728 9728 20639 | 10319 | 10319 | 0,5306
30186 | 15093 | 15093 | 20461 | 10230 | 10230 | 21408 | 10704 | 10704 | 0,551
31063 | 15532 | 15532 | 21485 | 10743 | 10743 | 22175 | 11087 | 11087 | 0,5714
31923 | 15961 | 15961 | 22529 | 11265 | 11265 | 22940 | 11470 | 11470 | 0,5918
32764 | 16382 | 16382 | 23592 | 11796 | 11796 | 23704 | 11852 | 11852 | 0,6122
33588 | 16794 | 16794 | 24675 | 12337 | 12337 | 24466 | 12233 | 12233 | 0,6327
34395 | 17198 | 17198 | 25777 | 12888 | 12888 | 25226 | 12613 | 12613 | 0,6531
35184 | 17592 | 17592 | 26898 | 13449 | 13449 | 25985 | 12992 | 12992 | 0,6735
35955 | 17978 | 17978 | 28038 | 14019 | 14019 | 26742 | 13371 | 13371 | 0,6939
36709 | 18354 | 18354 | 29198 | 14599 | 14599 | 27497 | 13748 | 13748 | 0,7143
37444 | 18722 | 18722 | 30378 | 15189 | 15189 | 28250 | 14125 | 14125 | 0,7347
38162 | 19081 | 19081 | 31577 | 15788 | 15788 | 29002 | 14501 | 14501 | 0,7551
38862 | 19431 | 19431 | 32795 | 16397 | 16397 | 29753 | 14876 | 14876 | 0,7755
39545 | 19772 | 19772 | 34033 | 17016 | 17016 | 30501 | 15251 | 15251 | 0,7959
40209 | 20105 | 20105 | 35290 | 17645 | 17645 | 31248 | 15624 | 15624 | 0,8163
40856 | 20428 | 20428 | 36567 | 18283 | 18283 | 31994 | 15997 | 15997 | 0,8367
41484 | 20742 | 20742 | 37863 | 18931 | 18931 | 32737 | 16369 | 16369 | 0,8571
42095 | 21047 | 21047 | 39179 | 19589 | 19589 | 33480 | 16740 | 16740 | 0,8776
42688 | 21344 | 21344 | 40514 | 20257 | 20257 | 34220 | 17110 | 17110 | 0,898
43262 | 21631 | 21631 | 41869 | 20934 | 20934 | 34959 | 17480 | 17480 | 0,9184
43819 | 21909 | 21909 | 43243 | 21622 | 21622 | 35697 | 17848 | 17848 | 0,9388
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Cizelge 4.8 (devam)

44358 | 22179 | 22179 | 44638 | 22319 | 22319 | 36433 | 18216 | 18216 | 0,9592

44878 | 22439 | 22439 | 46051 | 23026 | 23026 | 37167 | 18584 | 18584 | 0,9796
45380 | 22690 | 22690 | 47485 | 23742 | 23742 | 37900 | 18950 | 18950 |1

0,45
0,40 +
0,35 +
0,30 +
0,25 +
0,20 +
0,15 +
0,10 +
0,05 +
0,00 t t t t

0 0,2 0,4 0,6 0,8 1

Frenleme z

Cekici arka aksi

Cekici 6n aksi

Romork aksi

Standartlagtiriimig Dinamik
Frenleme Kuvvetleri,Fx/(WR+WC)

Sekil 4.13 1. arag 8. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.9 1.Arac 9. Yukleme kosulu dinamik frenleme kuvvetleri

1338 669,1 669,1 512,8 256,4 256,4 817,8 430,7 387,1 0,0204
2660 1330 1330 1044 5221 5221 1633 860,3 773,2 0,0408
3965 1982 1982 1594 797,1 797,1 2447 1289 1158 0,0612
5253 2626 2626 2163 1082 1082 3259 1716 1543 0,0816
6524 3262 3262 2751 1375 1375 4069 2143 1926 0,102

7779 3890 3890 3357 1678 1678 4876 2568 2308 0,1224
9017 4508 4508 3982 1991 1991 5682 2992 2690 0,1429
10238 | 5119 5119 4626 2313 2313 6486 3416 3070 0,1633
11442 | 5721 5721 5289 2644 2644 7287 3838 3449 0,1837
12630 | 6315 6315 5970 2985 2985 8087 4259 3828 0,2041
13800 | 6900 6900 6671 3335 3335 8885 4679 4206 0,2245
14953 | 7477 7477 7390 3695 3695 9681 5099 4583 0,2449
16090 | 8045 8045 8128 4064 4064 10475 | 5517 4958 0,2653
17209 | 8604 8604 8885 4443 4443 11267 | 5934 5333 0,2857
18311 | 9156 9156 9661 4831 4831 12058 | 6350 5707 0,3061
19396 | 9698 9698 10457 | 5228 5228 12846 | 6765 6081 0,3265
20464 | 10232 | 10232 | 11271 | 5635 5635 13633 | 7180 6453 0,3469
21515 | 10758 | 10758 | 12104 | 6052 6052 14417 | 7593 6824 0,3673
22549 | 11274 | 11274 | 12956 | 6478 6478 15200 | 8005 7195 0,3878
23565 | 11782 | 11782 | 13828 | 6914 6914 15981 | 8416 7565 0,4082
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Cizelge 4.9 (devam)

24564 12282 12282 14718 7359 7359 16760 | 8827 7934 0,4286
25546 12773 12773 15628 7814 7814 17538 9236 8301 0,449
26510 13255 13255 16556 8278 8278 18313 9645 8669 0,4694
27457 13728 13728 17504 | 8752 8752 19087 10052 9035 0,4898
28386 14193 14193 18471 9236 9236 19859 10459 9400 0,5102
29298 | 14649 | 14649 | 19458 | 9729 9729 20630 | 10865 | 9765 0,5306
30193 | 15096 | 15096 | 20463 | 10232 | 10232 | 21398 | 11269 | 10129 | 0,551
31070 15535 15535 21488 10744 10744 22165 11673 10492 0,5714
31930 15965 15965 22532 11266 11266 22930 12076 10854 | 0,5918
32772 16386 16386 23595 11798 11798 23693 12478 11215 0,6122
33596 | 16798 | 16798 | 24678 | 12339 | 12339 | 24455 | 12879 | 11576 | 0,6327
34403 17201 17201 25780 12890 12890 25215 13279 11936 0,6531
35192 17596 17596 26901 13451 13451 25973 13679 12294 | 0,6735
35963 17982 17982 28042 14021 14021 26730 14077 12653 0,6939
36717 18358 18358 29202 14601 14601 27485 14475 13010 0,7143
37453 18726 18726 30382 15191 15191 28238 14872 13366 0,7347
38171 | 19085 | 19085 | 31581 | 15790 | 15790 | 28990 | 15267 | 13722 | 0,7551
38871 19435 19435 32799 16400 16400 29740 15662 14077 0,7755
39553 19777 19777 34037 17019 17019 30488 16056 14431 0,7959
40218 20109 20109 35295 17647 17647 31235 16450 14785 0,8163
40865 | 20432 | 20432 | 36571 | 18286 | 18286 | 31980 | 16842 | 15138 | 0,8367
41493 20747 20747 37868 18934 18934 | 32723 17234 15490 | 0,8571
42104 | 21052 21052 39184 19592 19592 33465 17624 15841 0,8776
42697 21349 21349 | 40519 20260 20260 34206 18014 16191 0,898
43272 21636 21636 | 41874 | 20937 20937 34944 18403 16541 0,9184
43829 21914 | 21914 | 43249 21625 21625 35681 18792 16890 | 0,9388
44367 22184 | 22184 | 44643 22322 22322 36417 19179 17238 0,9592
44888 22444 | 22444 | 46057 23029 23029 37151 19566 17586 0,9796
45390 22695 22695 | 47491 23746 23746 37884 19951 17932 1
. 0,45
(&)
x = 0,40
E g
g = 0,35
8 X 0,30
@ Cekici arka aksi
£ 5 025 s
= = Cekici 6n aksi
= 2 0,20 ..
> 2 Rémork aksi
‘—1%- < 0,15
2 g 010
S o
» = 0,05
=
w 0,00 t t t t
0,2 0,4 0,6 0,8
Frenleme z

Sekil 4.14 1. arag 9. senaryo icin standartlastirilmis dinamik frenleme kuvvetleri-
frenleme orani grafigi
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Cizelge 4.10 1000 kg yiikiin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yiklenmesi
durumunda basing degisimlerini gosteren tablo

1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
0,522 0,446 0,37 0,6 0,49 0,385 0,675 0,538 0,4

0,37 0,446 0,522 0,385 0,49 0,6 0,4 0,538 0,675

Cizelge 4.11 1000 kg yiikin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yiklenmesi

durumunda basing degisimlerini gosteren grafik

0,8

0.4

1,2

—— 1.senaryo
-=—2.senaryo
— 4.senaryo
——5.senaryo

0,6 |~ 6.senaryo

—— 7.senaryo
—— 8.senaryo
——9.senaryo

3.senaryo

0,2
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Gizelge 4.12 1000 kg yiikiin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yuklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

46287 34900
49578 | 24789 |24789 |46287 |23144 |23144 |34900 |17450 |17450
49578 | 24789 | 24789 |46287 |23144 |23144 |34900 |17967 |16933
47485 | 23742 |23742 | 46864 |23432 |23432 |36416 |17448 |18969
47535 | 23767 |23767 |46896 |23448 |23448 |36335 |18167 |18167
47495 | 23747 |23747 |46871 |23435 |23435 |36400 |18957 |17443
45390 |22695 |22695 |47491 |23746 |23746 |37884 |17932 |19951
45380 |22690 |22690 |47485 |23742 |23742 |37900 |18950 |18950
45390 |22695 |22695 |47491 |23746 |23746 |37884 |19951 |17932

N I I

Sekil 4.15 1000 kg yukiin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yuklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

60000
50000 B F_A_din
T T T T T T e
40000 OF_A_din_sol,
OF_on_din
30000 B F_on_din_sag
O F_on_din_sol
20000 - BF_R1_din
OF_R1_din_sag
10000 B F R1 _din sol
0 .
o o o o o O O o o
ef\rbé ef{bé @‘{bd o&d o&d e.&c\ ef{bd o&d e&d
RN 97 2 W o7 67 AT P of
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Cizelge 4.13 1000 kg yukin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yliklenmesi ve z=0.5
ile frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

30742 | 15371 | 15371 | 17712 | 8856 8856 18263 | 9132 9132 0,51
30742 | 15371 | 15371 | 17712 | 8856 8856 18263 | 9402 8861 0,51
29562 | 14781 | 14781 | 18080 | 9040 9040 19074 | 9139 9936 0,51
29594 | 14797 | 14797 | 18092 | 9046 9046 19031 | 9515 9515 0,51
29569 | 14784 | 14784 | 18083 | 9041 9041 19066 | 9929 9136 0,51
28386 | 14193 | 14193 | 18471 | 9236 9236 19859 | 9400 10459 | 0,51
28380 | 14190 | 14190 | 18469 | 9234 9234 19868 | 9934 9934 0,51
28386 | 14193 | 14193 | 18471 | 9236 9236 19859 | 10459 | 9400 0,51

Sekil 4.16 1000 kg ylkin 1.araca senaryo 1-2-3-4-5-6-7-8-9 da yiklenmesi ve z=0.5 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

35000

30000 -

25000 -

B F_A_din
B F_A_din_sag

20000 -

15000 -

10000 i

5000 -

OF_A_din_sol,
OF_on_din

B F_on_din_sag
O F_on_din_sol
B F_R1_din
OF_R1_din_sag
B F_R1_din_sol
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4.4 Cekici-2 aksh Yari Rémork

PROGRAM DOKUMU:

PROCEDURE ASAIRGT(z:F_Z_1F;F_Z 1R;F_Z 2RR;F_Z 2RF;X_2;X;Y_2_B;Y_B)
repeat
CALL NUSRET 2(z:F_Z_1F;F_Z 1R;F_Z 2RR;F_Z 2RF;X_2;X;Y_2_B;Y_B)

end

LR S S S S S T R R S S S S R S e e e e e

"*****NUSRET 2*************"

SUBPROGRAM NUSRET_2(z:F_Z_1F;F_Z 1R;F_Z 2RR;F_Z 2RF;X_2;X;Y_2_B;Y_B)

D_B=500 mm
D a=385 mm
D_1=3000 mm
D_2=3000 mm
D _3=3000 mm

D_4=3000 mm

P 1=1,131 Pa
P 2=1,131 Pa
P_3=0,965 Pa
P _4=0,965 Pa
P 5=0,261 Pa

P_6=0,185 Pa
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P_7=0,261 Pa

P_8=0,185 Pa

F_1=(2*P_1)/(i*p_k)+900 N
F_2=(2*P_2)/(i*p_k)+900 N
F_3=(2*P_3)/(i*p_k)+900 N
F_4=(2*P_4)/(i*p_k)+900 N
F_5=(2*P_5)/(i*p_k)+900 N
F_6=(2*P_6)/(i*p_k)+900 N
F_7=(2*P_7)/(i*p_k)+900 N

F_8=(2*P_8)/(i*p_k)+900 N

b=D_2*((F_2+F_4)/(F_1+F_2+F_3+F_4))
c=D_4*((F_4+F_6+F_8)/(F_3+F_4+F_5+F_6+F_7+F_8))
d_k=D_1*((F_3+F_4)/(F_1+F_2+F_3+F_4))

e=D_3*((F_5+F_6+F_7+F_8)/(F_3+F_4+F_5+F_6+F_7+F_8))

i=(D_B)/(D_B+D_a)

p_k=0,00227 Pa/kg
L 2=7,7 m
G_C=65351,52 N

B_1=((F_3+F_4)*9,81)/G_C
B_2=((F_S5+F_6+F_7+F_8)*9,81)/G_R_bos
H_1=0,25

y=0,836111111

z_1=0,222222222

G_R_bos=55603,7055 N

P=1000*9,81 N
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G_R=G_R_bos+P N

H_2=0,12987013

z_2=0,103896104

g_2=0,8 cm

S_2=0,4 cm
W_R=(F_Z_2RF+F_Z_2RR-Y_2_B)/2 N
W_R=W_F N
u_2=0,3 cm

V_2=0,5 cm
F_X_2RF=F_Z_2RF*z N
F_X_2RR=F_Z_2RR*z N
L 1=3,6 m

F X_1F=F Z_1F*z N
F X_1R=F_Z_1R*z N

"Traktor front axle"

F Z 1F=G_C*(1-H_1+(z*H_1))+(Y_B*(1-y+(z*z_1)))

"Tractor rear axle"

F Z 1R=G_C+Y_B-F Z_1F
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"Trailer forward axle"

F_Z_2RR=((Y_2_B*S_2)+(W_R*q_2)-(z*¥u_2*(W_F+W_R))-(X_2*V_2))/q_2

"Trailer rearward axle"

F_Z 2RF=Y_2_B+W_F+W_R-F_Z_2RR

{*******************************************************************************}

X_2=F_X_2RF+F_X_2RR-(z*(W_F+W_R))

X=(G_R*z)-X_2

Y_2 B=(((G_R*B_2)*L_2)-(G_R*z*L_2*(H_2-z_2)-(X_2*z_1*L_1*V_2)))/L_2

Y B=G_R-Y_2_B

end

CALL ASAIRGT(z:F_Z_1F;F_Z 1R;F_Z 2RR;F_Z 2RF;X_2;X;Y_2_B;Y_B)

LR s o S S S S 2 S S 2 2 2 e e R e e e e e

"*******Sistem Parametrelerl**************“

LR R s R 2 2 2 2 2 S 2 S e e 2 e e e e e

"z=0-1"
Cizelge 4.14 2.Arac 1. Yiikleme kosulu dinamik frenleme kuvvetleri

50294 25147 25147 22871 11435 11435 28801 14052 14749 28801 14052 14749 0 0 57600 0,000
50659 25329 25329 22480 11240 11240 29549 14417 15132 28079 13700 14379 159 1176 57627 0,020
51023 25511 25511 22089 11045 11045 30298 14782 15515 27356 13347 14009 317 2353 57653 0,041
51387 25693 25693 21699 10849 10849 31047 15148 15899 26633 12994 13639 474 3531 57680 0,061
51750 25875 25875 21308 10654 10654 31798 15514 16283 25909 12641 13268 629 4711 57706 0,082
52114 26057 26057 20918 10459 10459 32549 15881 16668 25185 12288 12897 784 5891 57733 0,102
52477 26238 26238 20529 10264 10264 33301 16248 17053 24460 11934 12526 937 7073 57760 0,122
52840 26420 26420 20139 10069 10069 34053 16615 17438 23734 11580 12154 1090 8255 57787 0,143
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Cizelge 4.14 (devam)

53565 26782 26782 19360 9680 9680 35560 17350 18210 22281 10871 11410 1391 10624 57840 0,184
53927 26963 26963 18971 9486 9486 36315 17718 18597 21553 10516 11037 1540 11810 57867 0,204
54289 27144 27144 18582 9291 9291 37070 18087 18983 20824 10160 10664 1688 12997 57894 0,225
54650 27325 27325 18194 9097 9097 37826 18456 19371 20095 9805 10291 1835 14185 57921 0,245
55012 27506 27506 17805 8903 8903 38583 18825 19758 19366 9449 9917 1981 15374 57948 0,265
55373 27686 27686 17417 8708 8708 39341 19195 20146 18635 9092 9543 2125 16564 57975 0,286
55734 27867 27867 17029 8514 8514 40099 19565 20535 17904 8736 9169 2269 17756 58003 0,306
56094 28047 28047 16641 8320 8320 40858 19935 20923 17172 8379 8794 2411 18949 58030 0,327
56455 28227 28227 16253 8127 8127 41618 20306 21312 16440 8021 8419 2552 20142 58057 0,347
56815 28407 28407 15866 7933 7933 42379 20677 21702 15707 7663 8043 2692 21337 58085 0,367
57175 28587 28587 15479 7739 7739 43140 21048 22092 14973 7305 7668 2831 22533 58112 0,388
57534 28767 28767 15091 7546 7546 43902 21420 22482 14239 6947 7291 2969 23730 58140 0,408
57893 28947 28947 14705 7352 7352 44665 21792 22872 13503 6588 6915 3106 24929 58167 0,429
58252 29126 29126 14318 7159 7159 45428 22165 23263 12767 6229 6538 3241 26128 58195 0,449
58611 29306 29306 13932 6966 6966 46192 22538 23655 12031 5870 6161 3375 27329 58223 0,469
58970 29485 29485 13545 6773 6773 46957 22911 24047 11294 5510 5783 3509 28531 58250 0,490
59328 29664 29664 13159 6580 6580 47723 23284 24439 10556 5150 5405 3641 29734 58278 0,510
59686 29843 29843 12773 6387 6387 48490 23658 24831 9817 4790 5027 3771 30938 58306 0,531
60043 30022 30022 12388 6194 6194 49257 24033 25224 9078 4429 4649 3901 32143 58334 0,551
60401 30200 30200 12003 6001 6001 50025 24408 25617 8338 4068 4270 4030 33350 58362 0,571
60758 30379 30379 11617 5809 5809 50794 24783 26011 7597 3707 3890 4157 34557 58390 0,592
61115 30557 30557 11232 5616 5616 51563 25158 26405 6855 3345 3511 4283 35766 58418 0,612
61471 30736 30736 10848 5424 5424 52334 25534 26800 6113 2983 3131 4408 36976 58446 0,633
61828 30914 30914 10463 5232 5232 53105 25910 27195 5370 2620 2750 4532 38188 58475 0,653
62184 31092 31092 10079 5039 5039 53877 26287 27590 4627 2257 2369 4654 39400 58503 0,674
62539 31270 31270 9695 4847 4847 54650 26664 27986 3882 1894 1988 4776 40614 58531 0,694
62895 31447 31447 9311 4655 4655 55423 27041 28382 3137 1531 1607 4896 41828 58560 0,714
63250 31625 31625 8927 4464 4464 56197 27419 28778 2392 1167 1225 5015 43044 58588 0,735
63605 31802 31802 8544 4272 4272 56972 27797 29175 1645 803 842 5132 44262 58617 0,755
63959 31980 31980 8160 4080 4080 57748 28176 29572 898 438 460 5249 45480 58645 0,776
64314 32157 32157 7777 3889 3889 58525 28555 29970 150 73 77 5364 46700 58674 0,796
64668 32334 32334 7394 3697 3697 59302 28934 30368 -599 -292 -307 5478 47921 58703 0,816
65022 32511 32511 7012 3506 3506 60081 29314 30767 -1348 -658 -691 5591 49143 58732 0,837
65375 32688 32688 6630 3315 3315 60860 29694 31166 -2098 -1024 -1075 5703 50366 58761 0,857
65728 32864 32864 6247 3124 3124 61640 30074 31565 -2849 -1390 -1459 5813 51591 58789 0,878
66081 33041 33041 5865 2933 2933 62420 30455 31965 -3601 -1757 -1844 5922 52817 58818 0,898
66434 33217 33217 5484 2742 2742 63202 30837 32365 -4353 -2124 -2229 6030 54044 58848 0,918
66786 33393 33393 5102 2551 2551 63984 31218 32766 -5107 -2492 -2615 6137 55272 58877 0,939
67138 33569 33569 4721 2360 2360 64767 31600 33167 -5860 -2859 -3001 6242 56502 58906 0,959
67490 33745 33745 4340 2170 2170 65551 31983 33568 -6615 -3228 -3388 6346 57732 58935 0,980
67842 33921 33921 3959 1980 1980 66336 32366 33970 -7370 -3596 -3774 6449 58964 58964 1,000
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Standartlastiriimis Dinamik Frenleme
Kuvvetleri,Fx/(WR+WC)

0,60

0,50 +

0,40 +

0,30 +

0,20 +

0,10 +

0,00

0,2

0,4

0,6

0,8

-0,10

Frenleme z

— FZ1F

—FZ1R
F_Z 2RF
F_Z 2RR

Sekil 4.17 2. arag 1. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-

frenleme orani grafigi

Gizelge 4.15 2.Arag 2. Yiikleme kosulu dinamik frenleme kuvvetleri

50294 | 25147 | 25147 | 22871 | 1,14E 1,14E 28801 14400 | 14400 28801 14400 14400 | O 0 57600 | O
50659 25329 | 25329 | 22480 12340 12340 29549 14775 | 14775 28079 14040 14040 | 158,9 1176 57627 | 0,020
51023 25511 | 25511 | 22089 | 11045 11045 | 30298 15149 | 15149 27357 13678 13678 | 316,7 2353 57653 3,1040
51387 25693 | 25693 | 21699 | 10849 10849 | 31048 15524 | 15524 | 26633 13317 13317 | 4735 3531 57680 2,2061
51750 25875 | 25875 | 21308 | 10654 | 10654 | 31798 15899 | 15899 25910 | 12955 12955 | 629,2 4711 57706 5,2081
52114 | 26057 | 26057 | 20918 | 10459 10459 | 32549 16275 | 16275 25185 12593 12593 | 7837 5891 57733 2:3102
52477 26238 | 26238 | 20529 | 10264 | 10264 | 33301 16650 | 16650 24460 | 12230 12230 | 937,2 7073 57760 | 0,122
52840 26420 | 26420 | 20139 | 10069 10069 | 34053 17027 | 17027 23734 | 11867 11867 | 1090 8255 57787 3,142
53202 26601 | 26601 19749 | 9875 9875 34807 17403 | 17403 23008 11504 11504 | 1241 9439 57813 8,163
53565 26782 | 26782 19360 | 9680 9680 35561 17780 | 17780 22281 11140 11140 | 1391 10624 | 57840 3,183
53927 26963 | 26963 18971 | 9486 9486 36315 18158 | 18158 21553 10777 10777 | 1540 11810 | 57867 3,204
54289 27144 | 27144 18582 | 9291 9291 37071 18535 | 18535 20825 10412 10412 | 1688 12997 | 57894 3,224
54650 27325 | 27325 18194 | 9097 9097 37827 18913 | 18913 20096 10048 10048 | 1835 14185 | 57921 8,244
55012 27506 | 27506 17805 | 8903 8903 38584 19292 | 19292 19366 | 9683 9683 1981 15374 | 57948 8,265
55373 27686 | 27686 17417 | 8708 8708 39342 19671 | 19671 18636 | 9318 9318 2125 16564 | 57975 3,285
55734 | 27867 | 27867 17029 | 8514 8514 40101 | 20050 | 20050 17905 | 8953 8953 2269 17756 | 58003 3,306
56094 | 28047 | 28047 16641 | 8320 8320 40860 | 20430 | 20430 17173 | 8587 8587 2411 18949 | 58030 3,326
56455 28227 | 28227 16253 | 8127 8127 41620 | 20810 | 20810 16441 | 8220 8220 2552 20142 | 58057 2,346
9
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Cizelge 4.15 (devam)

56815 28407 | 28407 15866 | 7933 7933 42380 | 21190 | 21190 15708 | 7854 7854 2692 21337 | 58085 | 0,367
57175 28587 | 28587 15479 | 7739 7739 43142 | 21571 | 21571 14974 | 7487 7487 2831 22533 | 58112 8,387
57534 | 28767 | 28767 15091 | 7546 7546 43904 | 21952 | 21952 14240 | 7120 7120 2969 23730 | 58140 3,408
57893 28947 | 28947 14705 | 7352 7352 44667 | 22333 | 22333 13504 | 6752 6752 3106 24929 | 58167 5,428
58252 29126 | 29126 14318 | 7159 7159 45430 | 22715 | 22715 12769 | 6384 6384 3241 26128 | 58195 2,449
58611 29306 | 29306 13932 | 6966 6966 46195 | 23097 | 23097 12032 | 6016 6016 3375 27329 | 58223 | 0,469
58970 29485 | 29485 13545 | 6773 6773 46960 | 23480 | 23480 11295 | 5647 5647 3509 28531 | 58250 3,489
59328 29664 | 29664 13159 | 6580 6580 47725 | 23863 | 23863 10557 | 5278 5278 3641 29734 | 58278 3,510
59686 29843 | 29843 12773 | 6387 6387 48492 | 24246 | 24246 9818 4909 4909 3771 30938 | 58306 5,530
60043 | 30022 | 30022 12388 | 6194 6194 49260 | 24630 | 24630 9079 4539 4539 3901 32143 | 58334 8,551
60401 | 30200 | 30200 12003 | 6001 6001 50028 | 25014 | 25014 | 8339 4169 4169 4030 33350 | 58362 | 0,571
60758 30379 | 30379 11617 | 5809 5809 50797 | 25398 | 25398 7598 3799 3799 4157 34557 | 58390 3,591
61115 | 30557 | 30557 11232 | 5616 5616 51566 | 25783 | 25783 6856 3428 3428 4283 35766 | 58418 3,612
61471 | 30736 | 30736 10848 | 5424 5424 52337 | 26168 | 26168 6114 3057 3057 4408 36976 | 58446 5,632
61828 30914 | 30914 10463 | 5232 5232 53108 | 26554 | 26554 | 5371 2686 2686 4532 38188 | 58475 3,653
62184 | 31092 | 31092 10079 | 5039 5039 53880 | 26940 | 26940 | 4628 2314 2314 4654 39400 | 58503 3,673
62539 31270 | 31270 | 9695 4847 4847 54653 | 27326 | 27326 3883 1942 1942 4776 40614 | 58531 2,693
62895 | 31447 | 31447 | 9311 4655 4655 55431 | 27716 | 27716 3140 1570 1570 4896 41828 | 58560 8,714
63250 31625 | 31625 | 8927 4464 4464 56205 | 28103 | 28103 2394 1197 1197 5015 43044 | 58588 3,734
63605 31802 | 31802 | 8544 4272 4272 56981 | 28490 | 28490 1647 823,6 823,6 5132 44262 | 58617 3,755
63959 | 31980 | 31980 | 8160 4080 4080 57757 | 28878 | 28878 899,9 450 450 5249 45480 | 58645 3,775
64314 | 32157 | 32157 | 7777 3889 3889 58542 | 29271 | 29271 154,2 77,12 77,12 5364 46700 | 58674 2,795
64668 | 32334 | 32334 | 7394 3697 3697 59320 | 29660 | 29660 - - - 5478 47921 | 58703 2,816
594,6 297,3 297,3 3
65022 32511 | 32511 | 7012 3506 3506 60099 | 30049 | 30049 -1344 - - 5591 49143 | 58732 | 0,836
672,1 672,1 7
65375 | 32688 | 32688 | 6630 3315 3315 61029 | 30515 | 30515 -2062 -1031 -1031 5703 50366 | 58761 | 0,857
65728 32864 | 32864 | 6247 3124 3124 61811 | 30905 | 30905 -2814 -1407 -1407 5813 51591 | 58789 3,877
66081 33041 | 33041 | 5865 2933 2933 62593 | 31297 | 31297 -3567 -1784 -1784 5922 52817 | 58818 3,898
66434 | 33217 | 33217 | 5484 2742 2742 63376 | 31688 | 31688 -4321 -2161 -2161 6030 54044 | 58848 | 0,918
66786 33393 | 33393 | 5102 2551 2551 64160 | 32080 | 32080 -5076 -2538 -2538 6137 55272 | 58877 3,938
67138 | 33569 | 33569 | 4721 2360 2360 64945 | 32472 | 32472 -5831 -2916 -2916 6242 56502 | 58906 (8),959
67490 33745 | 33745 | 4340 2170 2170 65711 | 32855 | 32855 -6591 -3295 -3295 6346 57732 | 58935 5,979
67842 | 33921 | 33921 | 3959 1980 1980 66497 | 33249 | 33249 -7347 -3674 -3674 6449 58964 | 58964 i
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Sekil 4.18 2. arag 2. senaryo icin standartlastiriimis dinamik frenleme kuvvetleri-
frenleme orani grafigi

Cizelge 4.16 2.Arac 3. Yiikleme kosulu dinamik frenleme kuvvetleri

50294 | 25147 | 25147 | 22871 | 11435 11435 | 41395 | 21198 | 20197 | 41395 | 21198 | 20197 | O 0 57600 | O

50659 25329 | 25329 | 22480 | 11240 11240 1241958 i6365 25592 50936 i5842 25094 158,9 1176 57627 | 0,020
51023 25511 | 25511 | 22089 | 11045 11045 §2654 i6721 ?5932 20600 15670 i4929 316,7 2353 57653 3,1040
51387 25693 | 25693 | 21699 | 10849 10849 23174 26988 16186 20092 25410 24682 4735 3531 57680 g,ZOGI
51750 25875 | 25875 | 21308 | 10654 | 10654 23528 17169 16358 29437 i5074 i4362 629,2 4711 57706 5,2081
52114 | 26057 | 26057 | 20918 | 10459 10459 ;0415 i0454 29609 57239 28281 24112 783,7 5891 57733 8,3102
52477 26238 | 26238 | 20529 | 10264 | 10264 ;0753 10627 10125 26938 86740 | 82643 | 937,2 7073 57760 | 0,122
52840 26420 | 26420 | 20139 | 10069 10069 38862 315506 iasse 27935 34789 | 33146 | 1090 8255 57787 §,142

53202 26601 | 26601 19749 | 9875 9875 53076 | 27180 | 25896 37291 19096 18194 | 1241 9439 57813 | 0,163
3

53565 | 26782 | 26782 | 19360 | 9680 9680 54078 | 27693 | 26385 | 36314 | 18596 | 17718 | 1391 10624 | 57840 | 0,183
7

53927 26963 | 26963 18971 | 9486 9486 55083 | 28207 | 26875 35338 18096 17242 | 1540 11810 | 57867 | 0,204

54289 27144 | 27144 18582 | 9291 9291 56075 | 28716 | 27360 34352 17501 16761 | 1688 12997 | 57894 | 0,224

54650 27325 27325 18194 9097 9097 24103 12343 11760 10631 5444 5187 1835 14185 57921 0,244

55012 27506 | 27506 17805 | 8903 8903 25509 13063 | 12446 10631 | 5444 5187 1981 15374 | 57948 | 0,265

55373 | 27686 | 27686 | 17417 | 8708 8708 50904 | 26068 | 24836 | 26117 | 13374 | 12743 | 2125 16564 | 57975 | 0,285
7

55734 27867 | 27867 17029 | 8514 8514 51246 | 26243 | 25003 24888 12745 12143 | 2269 17756 | 58003 | 0,306
1

56094 28047 28047 16641 8320 8320 52144 26703 25442 24018 12299 11719 2411 18949 58030 0,326
5

56455 28227 28227 16253 8127 8127 53043 27163 25880 23147 11853 11293 2552 20142 58057 0,346
9

56815 28407 | 28407 15866 | 7933 7933 53942 | 27623 | 26319 22275 11407 10868 | 2692 21337 | 58085 | 0,367

57175 28587 | 28587 15479 | 7739 7739 54842 | 28084 | 26758 21402 10960 10442 | 2831 22533 | 58112 | 0,387

57534 | 28767 | 28767 15091 | 7546 7546 55743 | 28546 | 27197 20529 10513 10016 | 2969 23730 | 58140 | 0,408

57893 | 28947 | 28947 | 14705 | 7352 7352 57282 | 29334 | 27949 | 19983 | 10233 | 9750 3106 24929 | 58167 | 0,428

58252 29126 | 29126 14318 | 7159 7159 58620 | 30019 | 28601 19313 | 9890 9423 3241 26128 | 58195 | 0,449

58611 | 29306 | 29306 | 13932 | 6966 6966 59535 | 30488 | 29048 | 18425 | 9436 8990 3375 27329 | 58223 | 0,469
4

58970 | 29485 | 29485 | 13545 | 6773 6773 47196 | 24169 | 23027 | 11404 | 5840 5564 3509 28531 | 58250 | 0,489
8
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Cizelge 4.16 (devam)

59328 | 29664 | 29664 | 13159 | 6580 6580 47976 | 24568 | 23408 | 10668 | 5463 5205

59686 29843 29843 12773 6387 6387 48756 24968 23789 9932 5086 4846 3771 30938 58306 0,530

60043 | 30022 | 30022 | 12388 | 6194 6194 49394 | 25295 | 24100 | 9135 4678 4457 3901 32143 | 58334 | 0,551

60401 30200 30200 12003 6001 6001 50164 25689 24475 8393 4298 4095 4030 33350 58362 0,571

4

60758 30379 30379 11617 5809 5809 50934 26083 24851 7651 3918 3733 4157 34557 58390 0,591
8

61115 30557 30557 11232 5616 5616 51705 26478 25227 6908 3538 3370 4283 35766 58418 0,612
2

61471 30736 30736 10848 5424 5424 52477 26873 25604 6164 3157 3008 4408 36976 58446 0,632
7

61828 | 30914 | 30914 | 10463 | 5232 5232 53250 | 27269 | 25981 | 5420 2775 2644 4532 38188 | 58475 | 0,653
1

62184 31092 31092 10079 5039 5039 54023 27665 26358 4675 2394 2281 4654 39400 58503 0,673

62539 | 31270 | 31270 | 9695 4847 4847 54877 | 28102 | 26775 | 3954 2025 1929 4776 40614 | 58531 | 0,693

62895 31447 31447 9311 4655 4655 55653 28500 27154 3207 1642 1565 4896 41828 58560 0,714

63250 | 31625 | 31625 | 8927 4464 4464 56430 | 28897 | 27532 | 2459 1259 1200 5015 43044 | 58588 | 0,734

63605 | 31802 | 31802 | 8544 4272 4272 57207 | 29295 | 27912 | 1710 875,7 834,3 5132 44262 | 58617 | 0,755
1

63959 | 31980 | 31980 | 8160 4080 4080 60322 | 30890 | 29431 | 1578 808,3 770,2 5249 45480 | 58645 | 0,775
5

64314 | 32157 | 32157 | 7777 3889 3889 61123 | 31301 | 29823 | 805,6 412,6 393,1 5364 46700 | 58674 | 0,795
9

64668 | 32334 | 32334 | 7394 3697 3697 61926 | 31712 | 30214 | 32,04 16,41 15,63 5478 47921 | 58703 | 0,816

65022 | 32511 | 32511 | 7012 3506 3506 66101 | 33850 | 32251 | 29,48 15,1 14,38 5591 49143 | 58732 | 0,836

65375 | 32688 | 32688 | 6630 3315 3315 70471 | 36088 | 34383 5703 50366 | 58761 | 0,857

9,085 4,652 4,433 1

65728 | 32864 | 32864 | 6247 3124 3124 65493 | 33539 | 31955 | -2055 -1052 -1003 5813 51591 | 58789 | 0,877

66081 | 33041 | 33041 | 5865 2933 2933 66309 | 33957 | 32353 | -2842 -1455 -1387 5922 52817 | 58818 | 0,898

66434 33217 33217 5484 2742 2742 67126 34375 32751 -3630 -1859 -1771 6030 54044 58848 0,918
4

66786 | 33393 | 33393 | 5102 2551 2551 67944 | 34794 | 33151 | -4419 -2263 -2156 6137 55272 | 58877 | 0,938
8

67138 | 33569 | 33569 | 4721 2360 2360 70129 | 35913 | 34217 | -4985 -2553 -2432 6242 56502 | 58906 | 0,959
2

67490 | 33745 | 33745 | 4340 2170 2170 68761 | 35212 | 33549 | -6124 -3136 -2988 6346 57732 | 58935 | 0,979

67842 | 33921 | 33921 | 3959 1980 1980 69351 | 35514 | 33837 | -6940 -3554 -3386 6449 58964 | 58964 | 1
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Gizelge 4.17 2.Arag 4. Yikleme kosulu dinamik frenleme kuvvetleri

50020 | 25010 15324 | 29638 | 14313 | 15324 | O 0 59274 | 0
+04 +04

50376 | 25188 | 25188 | 21086 | 10543 | 10543 | 30408 | 14685 | 15723 | 28895 | 13955 | 14941 | 1247 | 1210 | 59302 | 0,020
50733 | 25366 | 25366 | 20702 | 10351 | 10351 | 31179 | 15058 | 16122 | 28152 | 13596 | 14556 | 2483 | 2422 | 59331 3,1040
51080 | 25544 | 25544 | 20318 | 10159 | 10150 | 31951 | 15431 | 16521 | 27409 | 13237 | 14172 | 370,7 | 3634 | 59359 3,2061
51444 | 25722 | 25722 | 19934 | 9967 | 9967 | 32724 | 15804 | 16920 | 26664 | 12877 | 13787 | 4919 | 4848 | 59387 3,2081
51800 | 25900 | 25900 | 19550 | 9775 | 9775 | 33498 | 16177 | 17320 | 25919 | 12517 | 13402 | 612 6063 | 59416 8,3102
52155 | 26077 | 26077 | 19166 | 9583 | 9583 | 34272 | 16551 | 17721 | 25173 | 12157 | 13016 | 730,9 | 7279 | 59444 | 0122
52510 | 26255 | 26255 | 18783 | 9391 | 9391 | 35047 | 16926 | 18121 | 24427 | 11797 | 12630 | 848,7 | 8496 | 59473 | 0,142
52865 | 26432 | 26432 | 18399 | 9200 | 9200 | 35823 | 17300 | 18523 | 23680 | 11436 | 12244 | 9653 | 9715 | 59501 | 0,163
53219 | 26609 | 26609 | 18016 | 9008 | 9008 | 36599 | 17675 | 18924 | 22932 | 11075 | 11857 | 1081 | 10934 | 59530 3,183
53573 | 26786 | 26786 | 17633 | 8817 | 8817 | 37377 | 18051 | 19326 | 22183 | 10713 | 11470 | 1195 | 12155 | 59559 3,204
53027 | 26963 | 26963 | 17251 | 8625 | 8625 | 38155 | 18427 | 19728 | 21434 | 10351 | 11082 | 1308 | 13377 | 59588 3,224
54280 | 27140 | 27140 | 16868 | 8434 | 8434 | 38934 | 18803 | 20131 | 20684 | 9989 | 10695 | 1420 | 14600 | 59617 3,244
54634 | 27317 | 27317 | 16486 | 8243 | 8243 | 39713 | 19179 | 20534 | 19933 | 9626 | 10306 | 1530 | 15824 | 59645 8,265
54987 | 27493 | 27493 | 16104 | 8052 | 8052 | 40494 | 19556 | 20938 | 19181 | 9264 | 9918 | 1640 | 17050 | 59674 8,285
55339 | 27670 | 27670 | 15722 | 7861 | 7861 | 41275 | 19933 | 21342 | 18429 | 8900 | 9529 | 1748 | 18277 | 59704 3,306
55602 | 27846 | 27846 | 15341 | 7670 | 7670 | 42057 | 20311 | 21746 | 17676 | 8537 | 9140 | 1855 | 19505 | 59733 3,326
56044 | 28022 | 28022 | 14960 | 7480 | 7480 | 42840 | 20689 | 22151 | 16923 | 8173 | 8750 | 1961 | 20734 | 59762 3,346
56396 | 28198 | 28198 | 14578 | 7289 | 7289 | 43624 | 21068 | 22556 | 16168 | 7808 | 8360 | 2065 | 21964 | 59791 8,367
56747 | 28374 | 28374 | 14197 | 7099 | 7099 | 44408 | 21446 | 22962 | 15413 | 7444 | 7970 | 2169 | 23196 | 59820 8,387
57099 | 28549 | 28549 | 13817 | 6908 | 6908 | 45193 | 21826 | 23368 | 14657 | 7079 | 7579 | 2271 | 24428 | 59850 3,408
57450 | 28725 | 28725 | 13436 | 6718 | 6718 | 45979 | 22205 | 23774 | 13901 | 6713 | 7188 | 2372 | 25662 | 59879 5,423
57800 | 28900 | 28900 | 13056 | 6528 | 6528 | 46766 | 22585 | 24181 | 13144 | 6348 | 6796 | 2472 | 26898 | 59909 2,449
58151 | 29075 | 29075 | 12676 | 6338 | 6338 | 47554 | 22966 | 24588 | 12385 | 5981 | 6404 | 2570 | 28134 | 59938 | 0,469
58501 | 20251 | 29251 | 12296 | 6148 | 6148 | 48342 | 23346 | 24996 | 11627 | 5615 | 6012 | 2667 | 29372 | 59968 3,489
58851 | 20426 | 29426 | 11917 | 5958 | 5958 | 49131 | 23728 | 25404 | 10867 | 5248 | 5619 | 2763 | 30611 | 59998 3,510
59201 | 29600 | 29600 | 11537 | 5769 | 5769 | 49921 | 24109 | 25812 | 10107 | 4881 | 5226 | 2858 | 31851 | 60027 é,sso
59550 | 20775 | 29775 | 11158 | 5579 | 5579 | 50712 | 24491 | 26221 | 9346 | 4514 | 4832 | 2952 | 33093 | 60057 8,551
59899 | 29949 | 29949 | 10779 | 5390 | 5390 | 51504 | 24873 | 26630 | 8584 | 4146 | 4438 | 3044 | 34335 | 60087 | 0,571
60248 | 30124 | 30124 | 10401 | 5200 | 5200 | 52296 | 25256 | 27040 | 7822 | 3777 | 4044 | 3135 | 35579 | 60117 3,591
60596 | 30298 | 30298 | 10022 | 5011 | 5011 | 53090 | 25639 | 27450 | 7058 | 3409 | 3650 | 8225 | 36825 | 60147 3,612
60944 | 30472 | 30472 | 9644 | 4822 | 4822 | 53884 | 26023 | 27861 | 6294 | 3040 | 3255 | 3313 | 38071 | 60177 5,632
61292 | 30646 | 30646 | 9266 | 4633 | 4633 | 54679 | 26407 | 28272 | 5529 | 2670 | 2859 | 3400 | 39319 | 60207 3,653
61640 | 30820 | 30820 | 8888 | 4444 | 4444 | 55474 | 26791 | 28684 | 4764 | 2301 | 2463 | 3486 | 40568 | 60237 3,673
61987 | 30994 | 30994 | 8511 | 4255 | 4255 | 56271 | 27176 | 29095 | 3998 | 1931 | 2067 | 3571 | 41818 | 60268 2,693
62334 | 31167 | 31167 | 8133 | 4067 | 4067 | 57068 | 27561 | 29508 | 3230 | 1560 | 1670 | 3654 | 43070 | 60298 8,714
62681 | 31340 | 31340 | 7756 | 3878 | 3878 | 57867 | 27946 | 29921 | 2463 | 1189 | 1273 | 3736 | 44323 | 60328 8,734
63027 | 31514 | 31514 | 7379 | 3690 | 3690 | 58666 | 28332 | 30334 | 1694 | 8181 | 8759 | 3817 | 45577 | 60359 3,755
63373 | 31687 | 31687 | 7003 | 3501 | 3501 | 59466 | 28719 | 30747 | 9245 | 4465 | 478 3896 | 46833 | 60389 3,775
63719 | 31859 | 31859 | 6626 | 3313 | 3313 | 60267 | 29105 | 31161 | 1543 | 7453 | 79,79 | 3975 | 48089 | 60420 8,795
64064 | 32032 | 32032 | 6250 | 3125 | 3125 | 61068 | 29492 | 31576 | - B B 2051 | 49348 | 60451 3,816

616,7 | 2978 | 3189 3
64410 | 32205 | 32205 | 5874 | 2937 | 2937 | 61871 | 29880 | 31991 | -1388 | - B 4127 | 50607 | 60481 | 0,836

6705 | 717,9 7
64754 | 32377 | 32377 | 5499 | 2749 | 2749 | 62674 | 30268 | 32406 | -2161 | -1044 | -1117 | 4201 | 51868 | 60512 | 0,857
65099 | 32549 | 32549 | 5123 | 2562 | 2562 | 63478 | 30656 | 32822 | -2934 | -1417 | -1517 | 4274 | 53130 | 60543 3,377
65443 | 32722 | 32722 | 4748 | 2374 | 2374 | 64284 | 31045 | 33238 | -3708 | -1791 | -1917 | 4346 | 54393 | 60574 8,898
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Cizelge 4.17 (devam)

65787 | 32894 | 32894 | 4373 2186 2186 65090 | 31434 | 33655 | -4483 -2165 -2318 4416 55658 | 60605 | 0,918

66131 33065 33065 3998 1999 1999 65896 31824 34072 -5259 -2540 -2719 4485 56924 | 60636 0,938

66474 | 33237 | 33237 | 3624 1812 1812 66704 | 32214 | 34490 | -6036 -2915 -3121 4553 58191 | 60667 | 0,959

66817 33409 33409 3249 1625 1625 67513 32605 34908 -6813 -3290 -3523 4619 59460 | 60699 0,979

67160 | 33580 | 33580 | 2875 1438 1438 68322 | 32996 | 35327 | -7591 -3666 -3925 4684 60730 | 60730 | 1

Gizelge 4.18 2.Arag 5. Yiikleme kosulu dinamik frenleme kuvvetleri

50035 | 25017 | 25017 | 21546 | 10773 | 10773 | 29593 | 14796 | 14796 | 29593 | 14796 | 14796 | O 0 59184 | 0

50392 25196 25196 21161 10581 10581 30362 15181 15181 28851 14426 14426 126,6 1208 59212 0,020

50748 | 25374 | 25374 | 20777 | 10388 | 10388 | 31132 | 15566 | 15566 | 28110 | 14055 | 14055 | 252 2418 59240 | 0,040

51105 25552 25552 20392 10196 10196 31903 15951 15951 27367 13683 13683 376,2 3629 59269 0,061

51461 | 25730 | 25730 | 20007 | 10004 | 10004 | 32674 | 16337 | 16337 | 26624 | 13312 | 13312 | 499,33 4841 59297 | 0,081

51817 | 25908 | 25908 | 19623 | 9812 9812 33447 | 16723 | 16723 | 25880 | 12940 | 12940 | 621,3 6054 59325 | 0,102

52172 26086 26086 19239 9620 9620 34220 17110 17110 25135 12567 12567 742 7268 59354 0,122

52528 | 26264 | 26264 | 18855 | 9428 9428 34994 | 17497 | 17497 | 24390 | 12195 | 12195 | 8616 8483 59382 | 0,142

52883 26441 | 26441 18472 | 9236 9236 35768 17884 | 17884 | 23644 | 11822 11822 | 980,1 9700 59411 | 0,163

53237 | 26619 | 26619 | 18088 | 9044 9044 36544 | 18272 | 18272 | 22897 | 11448 | 11448 | 1097 10917 | 59439 | 0,183

53592 | 26796 | 26796 | 17705 | 8853 8853 37320 | 18660 | 18660 | 22149 | 11075 | 11075 | 1213 12136 | 59468 | 0,204

53946 | 26973 | 26973 | 17322 | 8661 8661 38097 | 19048 | 19048 | 21401 | 10701 | 10701 | 1328 13356 | 59497 | 0,224

54300 27150 | 27150 16940 | 8470 8470 38874 19437 | 19437 20652 10326 10326 | 1442 14578 | 59525 | 0,244

54654 | 27327 | 27327 | 16557 | 8279 8279 39653 | 19826 | 19826 | 19903 | 9951 9951 1555 15800 | 59554 | 0,265

55007 27504 | 27504 16175 | 8087 8087 40432 | 20216 | 20216 19152 | 9576 9576 1666 17024 | 59583 | 0,285

55361 | 27680 | 27680 | 15793 | 7896 7896 41212 | 20606 | 20606 | 18401 | 9201 9201 1776 18249 | 59612 | 0,306

55713 27857 | 27857 15411 | 7705 7705 41993 | 20996 | 20996 17649 | 8825 8825 1885 19475 | 59641 | 0,326

56066 | 28033 | 28033 | 15029 | 7515 7515 42774 | 21387 | 21387 | 16897 | 8448 8448 1993 20702 | 59670 | 0,346

56418 | 28209 | 28209 | 14648 | 7324 7324 43557 | 21778 | 21778 | 16144 | 8072 8072 2099 21930 | 59699 | 0,367

56770 | 28385 | 28385 | 14266 | 7133 7133 44340 | 22170 | 22170 | 15390 | 7695 7695 2204 23160 | 59729 | 0,387

57122 | 28561 | 28561 | 13885 | 6943 6943 45124 | 22562 | 22562 | 14635 | 7317 7317 2309 24391 | 59758 | 0,408

57474 | 28737 | 28737 13505 | 6752 6752 45909 | 22954 | 22954 | 13880 | 6940 6940 2411 25623 | 59787 | 0,428

57825 | 28912 | 28912 | 13124 | 6562 6562 46694 | 23347 | 23347 | 13123 | 6562 6562 2513 26856 | 59817 | 0,449

58176 | 29088 | 29088 | 12744 | 6372 6372 47481 | 23740 | 23740 | 12366 | 6183 6183 2613 28091 | 59846 | 0,469

58526 | 29263 | 29263 | 12363 | 6182 6182 48268 | 24134 | 24134 | 11609 | 5804 5804 2713 29327 | 59875 | 0,489

58877 | 29438 | 29438 | 11983 | 5992 5992 49056 | 24528 | 24528 | 10851 | 5425 5425 2811 30564 | 59905 | 0,510

59227 | 29613 | 29613 | 11604 | 5802 5802 49844 | 24922 | 24922 | 10091 | 5046 5046 2907 31802 | 59935 | 0,530

59576 | 29788 | 29788 | 11224 | 5612 5612 50634 | 25317 | 25317 | 9332 4666 4666 3003 33042 | 59964 | 0,551

59926 | 29963 | 29963 | 10845 | 5423 5423 51424 | 25712 | 25712 | 8571 4285 4285 3097 34282 | 59994 | 0,571

60275 | 30138 | 30138 | 10466 | 5233 5233 52216 | 26108 | 26108 | 7810 3905 3905 3190 35524 | 60024 | 0,591

60624 | 30312 | 30312 | 10087 | 5044 5044 53008 | 26504 | 26504 | 7047 3524 3524 3281 36768 | 60054 | 0,612

60973 30486 | 30486 | 9709 4854 4854 53801 | 26900 | 26900 6285 3142 3142 3372 38012 | 60084 | 0,632

61321 | 30660 | 30660 | 9330 4665 4665 54594 | 27297 | 27297 | 5521 2760 2760 3461 39258 | 60114 | 0,653

61669 30834 | 30834 | 8952 4476 4476 55389 | 27694 | 27694 | 4757 2378 2378 3549 40505 | 60144 | 0,673

62017 | 31008 | 31008 | 8574 4287 4287 56184 | 28092 | 28092 | 3991 1996 1996 3636 41754 | 60174 | 0,693

62364 | 31182 | 31182 | 8197 4098 4098 56980 | 28490 | 28490 3226 1613 1613 3721 43003 | 60205 | 0,714

62711 | 31356 | 31356 | 7819 3910 3910 57777 | 28889 | 28889 | 2459 1229 1229 3805 44254 | 60235 | 0,734

63058 31529 | 31529 | 7442 3721 3721 58575 | 29287 | 29287 1691 845,7 845,7 3888 45506 | 60265 | 0,755

63405 | 31702 | 31702 | 7065 3532 3532 59374 | 29687 | 29687 | 923,1 461,6 461,6 3969 46760 | 60296 | 0,775

63751 31875 | 31875 | 6688 3344 3344 60173 | 30087 | 30087 154,1 77,06 77,06 4049 48015 | 60326 | 0,795

64097 | 32048 | 32048 | 6312 3156 3156 60974 | 30487 | 30487 | -615 -307 -307 4128 49271 | 60357 | 0,816
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Cizelge 4.18 (devam)

64442 | 32221 | 32221 | 5935 2968 2968 61775 | 30887 | 30887 -1386 - -
693,1 693,1
64788 | 32394 | 32394 | 5559 2780 2780 62577 | 31288 | 31288 -2158 -1079 -1079 4282 51787 | 60418 | 0,857

65133 | 32566 | 32566 | 5183 2592 2592 63380 | 31690 | 31690 | -2930 -1465 -1465 4357 53047 | 60449 | 0,877

65478 32739 32739 | 4808 2404 2404 64184 32092 32092 -3703 -1851 -1851 4430 54308 60480 0,898

65822 | 32911 | 32911 | 4433 2216 2216 64988 | 32494 | 32494 | -4476 -2238 -2238 4503 55571 | 60511 | 0,918

66166 33083 33083 | 4057 2029 2029 65794 32897 32897 -5251 -2625 -2625 4574 56835 60542 0,938

66510 | 33255 | 33255 | 3683 1841 1841 66600 | 33300 | 33300 | -6026 -3013 -3013 4643 58100 | 60573 | 0,959

66853 33427 33427 3308 1654 1654 67407 33704 33704 -6802 -3401 -3401 4712 59367 60604 0,979

67197 | 33598 | 33598 | 2934 1467 1467 68215 | 34108 | 34108 | -7579 -3790 -3790 4779 60635 | 60635 | 1

Gizelge 4.19 2.Arag 6. Yiikleme kosulu dinamik frenleme kuvvetleri

50376 | 25188 | 25188 | 21086 | 10543 | 10543 | 30174 | 15602 | 14572 | 28668 | 14823 | 13845 | 124,7 1210 59302 | 0,020

50733 | 25366 | 25366 | 20702 | 10351 | 10351 | 30942 | 15999 | 14943 | 27929 | 14441 | 13488 | 2483 2422 59331 3,1040
51089 | 25544 | 25544 | 20318 | 10159 | 10159 | 31710 | 16396 | 15314 | 27189 | 14058 | 13131 | 370,7 3634 59359 3,2061
51444 | 25722 | 25722 | 19934 | 9967 9967 32480 | 16794 | 15686 | 26448 | 13675 | 12773 | 4919 4848 59387 5,2081
51800 | 25900 | 25900 | 19550 | 9775 9775 33253 | 17194 | 16059 | 25710 | 13293 | 12416 | 612 6063 59416 2?102
52155 | 26077 | 26077 | 19166 | 9583 9583 34024 | 17593 | 16432 | 24967 | 12910 | 12058 | 730,9 7279 59444 | 0,122
52510 | 26255 | 26255 | 18783 | 9391 9391 34796 | 17991 | 16804 | 24224 | 12525 | 11699 | 848,7 8496 59473 §,142

52865 | 26432 | 26432 | 18399 | 9200 9200 35568 | 18391 | 17177 | 23480 | 12141 | 11340 | 9653 9715 59501 | 0,163
3

53219 | 26609 | 26609 | 18016 | 9008 9008 36341 | 18791 | 17551 | 22736 | 11756 | 10980 | 1081 10934 | 59530 | 0,183
7

53573 26786 | 26786 17633 | 8817 8817 37115 19191 | 17924 | 21991 11371 10620 | 1195 12155 | 59559 | 0,204

53927 | 26963 | 26963 | 17251 | 8625 8625 37890 | 19591 | 18299 | 21245 | 10985 | 10260 | 1308 13377 | 59588 | 0,224

54280 | 27140 | 27140 | 16868 | 8434 8434 38665 | 19992 | 18673 | 20498 | 10599 | 9900 1420 14600 | 59617 | 0,244

54634 | 27317 | 27317 | 16486 | 8243 8243 39422 | 20383 | 19038 | 19738 | 10206 | 9532 1530 15824 | 59645 | 0,265

54987 | 27493 | 27493 | 16104 | 8052 8052 40198 | 20785 | 19413 | 18990 | 9819 9171 1640 17050 | 59674 | 0,285
7

55339 27670 27670 15722 7861 7861 40976 21187 19789 18242 9432 8810 1748 18277 59704 0,306
1

55692 | 27846 | 27846 | 15341 | 7670 7670 41970 | 21701 | 20269 | 17623 | 9112 8511 1855 19505 | 59733 | 0,326
5

56044 28022 28022 14960 7480 7480 42752 22105 20646 16871 8723 8148 1961 20734 | 59762 0,346
9

56396 | 28198 | 28198 | 14578 | 7289 7289 43534 | 22510 | 21024 | 16117 | 8334 7784 2065 21964 | 59791 | 0,367

56747 28374 | 28374 14197 7099 7099 44317 22915 21403 15363 7944 7420 2169 23196 59820 0,387

57099 | 28549 | 28549 | 13817 | 6908 6908 45007 | 23271 | 21736 | 14559 | 7528 7031 2271 24428 | 59850 | 0,408

57450 | 28725 | 28725 | 13436 | 6718 6718 45818 | 23690 | 22127 | 13818 | 7145 6673 2372 25662 | 59879 | 0,428

57800 | 28900 | 28900 | 13056 | 6528 6528 46603 | 24096 | 22506 | 13062 | 6754 6308 2472 26898 | 59909 | 0,449

58151 29075 29075 12676 6338 6338 47329 24472 22857 12278 6348 5929 2570 28134 59938 0,469
4

58501 | 29251 | 29251 | 12296 | 6148 6148 48115 | 24878 | 23236 | 11521 | 5957 5564 2667 29372 | 59968 | 0,489
8

58851 29426 | 29426 11917 | 5958 5958 49074 | 25374 | 23700 10842 | 5606 5236 2763 30611 | 59998 | 0,510

59201 | 29600 | 29600 | 11537 | 5769 5769 49864 | 25783 | 24081 | 10082 | 5213 4869 2858 31851 | 60027 | 0,530

59550 29775 29775 11158 5579 5579 50643 26185 24457 9317 4817 4500 2952 33093 60057 0,551

59899 29949 | 29949 10779 | 5390 5390 51424 | 26589 | 24835 8552 4422 4130 3044 34335 | 60087 | 0,571

60248 | 30124 | 30124 | 10401 | 5200 5200 52216 | 26999 | 25217 | 7791 4028 3762 3135 35579 | 60117 | 0,591
8

60596 30298 | 30298 10022 | 5011 5011 53008 | 27408 | 25600 7028 3634 3394 3225 36825 | 60147 | 0,612
2

60944 | 30472 | 30472 | 9644 4822 4822 53801 | 27818 | 25983 | 6265 3239 3026 3313 38071 | 60177 | 0,632
7
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Cizelge 4.19 (devam)

61292 | 30646 | 30646 | 9266 4633 4633 54586 | 28224 | 26362 | 5498 2843 2655 3400 39319 | 60207 | 0,653
1

61640 30820 30820 8888 4444 4444 55381 28635 26746 4733 2447 2286 3486 40568 60237 0,673

61987 | 30994 | 30994 | 8511 4255 4255 56177 | 29047 | 27130 3968 2052 1916 3571 41818 | 60268 2,693
62334 | 31167 | 31167 | 8133 4067 4067 56973 | 29459 | 27515 3202 1655 1546 3654 43070 | 60298 3,714
62681 | 31340 | 31340 | 7756 3878 3878 57771 | 29871 | 27900 2435 1259 1176 3736 44323 | 60328 3,734
63027 | 31514 | 31514 | 7379 3690 3690 58569 | 30284 | 28285 1667 862 805,1 3817 45577 | 60359 3,755
63373 | 31687 | 31687 | 7003 3501 3501 59368 | 30697 | 28671 898,6 464,6 434 3896 46833 | 60389 §,775

63719 | 31859 | 31859 | 6626 3313 3313 60168 | 31110 | 29058 | 1294 66,89 62,48 3975 48089 | 60420 | 0,795
9

64064 | 32032 32032 6250 3125 3125 60227 31141 29086 4051 49348 60451 0,816

819,1 423,5 395,6 3

64410 | 32205 | 32205 | 5874 2937 2937 61021 | 31551 | 29470 -1583 - - 4127 50607 | 60481 | 0,836
818,5 764,4 7

64754 | 32377 | 32377 | 5499 2749 2749 61816 | 31963 | 29854 | -2347 -1214 -1134 4201 51868 | 60512 | 0,857
1

65099 | 32549 | 32549 | 5123 2562 2562 62613 | 32374 | 30238 -3113 -1610 -1503 4274 53130 | 60543 | 0,877
6

65443 | 32722 | 32722 | 4748 2374 2374 60352 | 31206 | 29147 | -4476 -2314 -2161 4346 54393 | 60574 | 0,898

65787 | 32894 | 32894 | 4373 2186 2186 61122 | 31604 | 29519 -5214 -2696 -2518 4416 55658 | 60605 | 0,918
4

66131 | 33065 | 33065 | 3998 1999 1999 64096 | 33141 | 30954 | -5572 -2881 -2691 4485 56924 | 60636 | 0,938
8

66474 | 33237 | 33237 | 3624 1812 1812 64887 | 33550 | 31337 | -6332 -3274 -3058 4553 58191 | 60667 | 0,959
2

66817 | 33409 | 33409 | 3249 1625 1625 65253 | 33739 | 31513 | -7159 -3701 -3457 4619 59460 | 60699 | 0,979

67160 | 33580 | 33580 | 2875 1438 1438 67242 | 34768 | 32474 | -7745 -4005 -3741 4684 60730 | 60730 | 1

Cizelge 4.20 2.Arac 7. Yiikleme kosulu dinamik frenleme kuvvetleri

49754 | 24877 | 24877 | 20117 | 10058 | 10058 | 30447 | 14561 | 15887 | 30447 | 14561 | 15887 | O 0 60894 | 0

50103 | 25052 | 25052 | 19738 | 9869 9869 31239 | 14939 | 16300 | 29685 | 14196 | 15489 | 91,63 1243 60924 | 0,020
50452 | 25226 | 25226 | 19359 | 9680 9680 32032 | 15319 | 16714 | 28922 | 13831 | 15091 | 182 2488 60954 3,1040
50800 | 25400 | 25400 | 18981 | 9491 9491 32826 | 15698 | 17128 | 28159 | 13466 | 14693 | 271 3734 60984 (8),2061
51148 | 25574 | 25574 | 18603 | 9301 9301 33620 | 16078 | 17542 | 27394 | 13101 | 14294 | 359,2 4981 61014 §2081

51496 25748 25748 18225 9113 9113 34416 16458 17957 26629 12735 13895 | 4459 6229 61044 0,102

51843 | 25922 | 25922 | 17847 | 8924 8924 35212 | 16839 | 18373 | 25863 | 12368 | 13495 | 531,3 7479 61074 | 0,122

4

52191 26095 26095 17470 8735 8735 36008 17220 18788 25097 12002 13095 615,6 8729 61105 0,142
9

52538 26269 26269 17093 8546 8546 36806 17602 19205 24330 11635 12695 698,5 9981 61135 0,163
3

52884 | 26442 | 26442 | 16716 | 8358 8358 37605 | 17983 | 19621 | 23561 | 11268 | 12294 | 780,3 11234 | 61166 | 0,183
7

53230 | 26615 | 26615 | 16339 | 8169 8169 38404 | 18366 | 20038 | 22793 | 10900 | 11893 | 860,8 12489 | 61196 | 0,204
1

53576 | 26788 | 26788 | 15962 | 7981 7981 39204 | 18748 | 20456 | 22023 | 10532 | 11491 | 940 13745 | 61227 | 0,224
5

53922 26961 | 26961 15586 | 7793 7793 40005 19131 | 20874 | 21253 10164 11089 | 1018 15002 | 61257 | 0,244

9
54268 27134 | 27134 15210 | 7605 7605 40807 19515 | 21292 20482 | 9795 10687 | 1095 16260 | 61288 | 0,265
3
54613 27306 | 27306 14834 | 7417 7417 41609 19899 | 21711 19710 | 9426 10284 | 1170 17520 | 61319 | 0,285
7

54958 27479 | 27479 14458 | 7229 7229 42413 | 20283 | 22130 18937 | 9056 9881 1244 18780 | 61349 | 0,306
1

55302 27651 | 27651 14083 | 7041 7041 43217 | 20667 | 22550 18164 | 8686 9477 1317 20043 | 61380 | 0,326

55646 | 27823 | 27823 | 13708 | 6854 6854 44022 | 21052 | 22970 | 17390 | 8316 9074 1389 21306 | 61411 | 0,346
9

55990 27995 | 27995 13333 | 6666 6666 44828 | 21438 | 23390 16615 | 7946 8669 1459 22571 | 61442 | 0,367
3

56334 | 28167 | 28167 | 12958 | 6479 6479 45635 | 21824 | 23811 | 15839 | 7575 8264 1528 23837 | 61473 | 0,387
8

56677 28339 | 28339 12583 | 6292 6292 46443 | 22210 | 24233 15063 | 7203 7859 1596 25104 | 61505 | 0,408

57020 | 28510 | 28510 | 12209 | 6104 6104 47251 | 22597 | 24655 | 14285 | 6832 7454 1662 26372 | 61536 | 0,428

57363 | 28682 | 28682 | 11835 | 5917 5917 48060 | 22984 | 25077 | 13507 | 6459 7048 1727 27642 | 61567 | 0,449

57706 28853 | 28853 11461 | 5731 5731 48871 | 23371 | 25500 12728 | 6087 6641 1791 28914 | 61598 | 0,469
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Cizelge 4.20 (devam)

58048 | 29024 | 29024 | 11087 | 5544 5544 49682 | 23759 | 25923 | 11949 | 5714 6235 1853 30186 | 61630 | 0,489
8

58390 29195 29195 10714 5357 5357 50494 24147 26346 11168 5341 5827 1914 31460 | 61661 0,510

58731 | 29366 | 29366 | 10341 | 5171 5171 51306 | 24536 | 26771 | 10387 | 4967 5420 1974 32735 | 61693 | 0,530

59072 29536 29536 9968 4984 4984 52120 24925 27195 9605 4593 5012 2033 34012 61725 0,551

59413 | 29707 | 29707 | 9596 4798 4798 52934 | 25314 | 27620 | 8823 4219 4603 2090 35289 | 61756 | 0,571

59754 29877 29877 9223 4612 4612 53750 25704 28045 8039 3844 4195 2146 36568 61788 0,591
8

60094 | 30047 30047 8851 4425 4425 54566 26095 28471 7255 3469 3785 2200 37849 61820 0,612
2

60434 | 30217 | 30217 | 8479 4240 4240 55383 | 26485 | 28898 | 6469 3094 3376 2253 39131 | 61852 | 0,632
7

60774 | 30387 30387 8107 4054 4054 56201 26877 29324 5683 2718 2965 2305 40414 | 61884 0,653

61113 | 30557 | 30557 | 7736 3868 3868 57020 | 27268 | 29752 | 4897 2342 2555 2356 41698 | 61916 | 0,673

61453 30726 30726 7365 3682 3682 57840 27660 30179 4109 1965 2144 2405 42984 | 61948 0,693

61791 | 30896 | 30896 | 6994 3497 3497 58660 | 28053 | 30608 | 3321 1588 1733 2453 44272 | 61980 | 0,714

62130 | 31065 | 31065 | 6623 3312 3312 59482 | 28446 | 31036 | 2531 1211 1321 2499 45560 | 62012 | 0,734
7

62468 | 31234 | 31234 | 6253 3126 3126 60304 | 28839 | 31465 | 1741 832,7 908,5 2544 46850 | 62045 | 0,755
1

62806 | 31403 | 31403 | 5882 2941 2941 61128 | 29233 | 31895 | 950,3 454,5 495,8 2587 48142 | 62077 | 0,775
5

63143 | 31572 | 31572 | 5512 2756 2756 61952 | 29627 | 32325 158,6 75,83 82,74 2630 49434 | 62110 | 0,795

9

63480 | 31740 | 31740 | 5143 | 2571 | 2571 | 62777 | 30021 | 32756 | -634 B B 2671 | 50728 | 62142 | 0,816
3032 | 3308 3

63817 | 31909 | 31909 | 4773 | 2387 | 2387 | 63603 | 30416 | 33187 | -1427 | 6826 | - 2710 | 52024 | 62175 | 0,836
744,8 7

64154 | 32077 | 32077 | 4404 | 2202 | 2202 | 64430 | 30812 | 33618 | -2222 | -1062 | -1159 | 2748 | 53321 | 62208 | 0,857
1

64490 | 32245 | 32245 | 4035 | 2018 | 2018 | 65258 | 31208 | 34050 | -3017 | -1443 | -1574 | 2785 | 54619 | 62240 | 0,877
6

64826 | 32413 | 32413 | 3666 1833 1833 66086 | 31604 | 34482 | -3813 -1823 -1989 2820 55919 | 62273 | 0,898

65161 | 32581 | 32581 | 3298 1649 1649 66916 | 32001 | 34915 | -4609 -2204 -2405 2854 57220 | 62306 | 0,918
4

65497 | 32748 | 32748 | 2930 1465 1465 67747 | 32398 | 35349 | -5407 -2586 -2821 2886 58522 | 62339 | 0,938
8

65831 | 32916 | 32916 | 2562 1281 1281 68578 | 32796 | 35783 | -6205 -2968 -3238 2917 59826 | 62372 | 0,959

66166 | 33083 | 33083 | 2194 1097 1097 69410 | 33194 | 36217 | -7005 -3350 -3655 2947 61132 | 62405 | 0,979

66500 | 33250 | 33250 | 1826 913,2 913,2 70244 | 33592 | 36652 | -7805 -3732 -4072 2975 62438 | 62438 | 1

Cizelge 4.21 2.Arac 8. Yiikleme kosulu dinamik frenleme kuvvetleri

49751 | 24876 | 24876 | 20102 | 10051 | 10051 0 0 60912 | 0

34656 | 17328 | 17328 | 34656 | 17328 | 17328

50100 | 25050 | 25050 | 19723 | 9862 9862 34637 | 17318 | 17318 | 32980 | 16490 | 16490 | 91,26 1244 60942 | 0,020
41

50449 25224 | 25224 19345 | 9672 9672 35481 17740 | 17740 32166 16083 16083 | 1813 2489 60972 | 0,040
82

50797 | 25398 | 25398 | 18966 | 9483 9483 36370 | 18185 | 18185 | 31391 | 15695 | 15695 | 270,1 3735 61002 | 0,061
22

51145 25572 | 25572 18588 | 9294 9294 37112 18556 | 18556 30483 15241 15241 | 357,7 4982 61032 | 0,081

51493 | 25746 | 25746 | 18210 | 9105 9105 37955 | 18977 | 18977 | 29664 | 14832 | 14832 | 444 6231 61062 | 0,102

51840 25920 25920 17833 8916 8916 38801 19401 19401 28848 14424 14424 529,1 7481 61093 0,122

4
52187 26094 | 26094 17455 | 8728 8728 39678 19839 | 19839 28055 14028 14028 | 613 8732 61123 | 0,142
9
52534 | 26267 | 26267 17078 | 8539 8539 41573 | 20787 | 20787 28055 14028 14028 | 695,6 9984 61153 | 0,163
3

52880 | 26440 | 26440 | 16701 | 8351 8351 42437 | 21218 | 21218 | 27222 | 13611 | 13611 | 7769 11238 | 61184 | 0,183
7

53227 26613 | 26613 16324 | 8162 8162 43687 | 21843 | 21843 26671 13336 13336 | 857 12493 | 61214 | 0,204
1

53573 | 26786 | 26786 | 15948 | 7974 7974 44358 | 22179 | 22179 | 25690 | 12845 | 12845 | 9359 13749 | 61245 | 0,224
5

53918 26959 | 26959 15572 | 7786 7786 45221 | 22611 | 22611 24848 12424 12424 | 1013 15006 | 61275 | 0,244

54264 | 27132 | 27132 | 15196 | 7598 7598 46091 | 23045 | 23045 | 24010 | 12005 | 12005 | 1090 16265 | 61306 | 0,265

54609 | 27304 | 27304 | 14820 | 7410 7410 46653 | 23326 | 23326 | 22971 | 11486 | 11486 | 1165 17525 | 61337 | 0,285
7

54953 27477 | 27477 14444 | 7222 7222 47520 | 23760 | 23760 22135 11067 11067 | 1239 18786 | 61368 | 0,306
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Cizelge 4.21 (devam)

55298 | 27649 | 27649 | 14069 | 7034 7034 48388 | 24194 | 24194 | 21298 | 10649 | 10649

55642 27821 27821 13694 6847 6847 49487 24743 24743 20595 10297 10297 1382 21312 61430 0,346

55986 | 27993 | 27993 | 13319 | 6659 6659 48663 | 24331 | 24331 | 18790 | 9395 9395 1452 22577 | 61461 | 0,367

56329 28165 28165 12944 6472 6472 48280 24140 24140 17290 | 8645 8645 1521 23844 | 61492 0,387

56673 | 28336 | 28336 | 12570 | 6285 6285 49119 | 24560 | 24560 | 16482 | 8241 8241 1588 25111 | 61523 | 0,408

57016 | 28508 | 28508 | 12195 | 6098 6098 49959 | 24980 | 24980 | 15673 | 7836 7836 1654 26380 | 61554 | 0,428
6

57358 28679 28679 11821 5911 5911 50800 25400 25400 14863 7432 7432 1719 27651 61586 0,449

57701 28850 28850 11448 5724 5724 51642 25821 25821 14053 7027 7027 1782 28922 61617 0,469
4

58043 29021 29021 11074 5537 5537 51467 25733 25733 12772 6386 6386 1844 30195 61648 0,489

8
58385 29192 | 29192 10701 | 5350 5350 52299 | 26149 | 26149 11971 | 5986 5986 1905 31469 | 61680 | 0,510
2
58726 29363 | 29363 10328 | 5164 5164 53279 | 26640 | 26640 11233 | 5617 5617 1964 32745 | 61711 | 0,530
6

59067 | 29534 | 29534 | 9955 4977 4977 54115 | 27057 | 27057 | 10430 | 5215 5215 2023 34022 | 61743 | 0,551

59408 | 29704 | 29704 | 9582 4791 4791 55062 | 27531 | 27531 | 9670 4835 4835 2079 35300 | 61775 | 0,571
4

59749 | 29874 | 29874 | 9210 4605 4605 55900 | 27950 | 27950 | 8863 4432 4432 2135 36579 | 61807 | 0,591
8

60089 | 30044 | 30044 | 8838 4419 4419 58917 | 29459 | 29459 | 8863 4432 4432 2189 37860 | 61839 | 0,612
2

60429 30214 | 30214 8466 4233 4233 54249 27124 27124 6061 3031 3031 2242 39143 61870 0,632

60768 | 30384 | 30384 | 8094 4047 4047 55055 | 27528 | 27528 | 5287 2643 2643 2293 40426 | 61902 | 0,653

61108 | 30554 | 30554 | 7723 3862 3862 61472 | 30736 | 30736 | 6356 3178 3178 2343 41711 | 61935 | 0,673

61447 | 30723 | 30723 | 7352 3676 3676 58491 | 29245 | 29245 | 4310 2155 2155 2392 42997 | 61967 | 0,693

61785 | 30893 | 30893 | 6981 3491 3491 59319 | 29659 | 29659 | 3515 1758 1758 2439 44285 | 61999 | 0,714

62124 | 31062 | 31062 | 6610 3305 3305 60147 | 30073 | 30073 | 2719 1360 1360 2485 45574 | 62031 | 0,734
7

62462 | 31231 | 31231 | 6240 3120 3120 60976 | 30488 | 30488 | 1923 961,3 961,3 2530 46864 | 62064 | 0,755
1

62799 | 31400 | 31400 | 5870 2935 2935 63174 | 31587 | 31587 1487 743,5 7435 2573 48156 | 62096 | 0,775

5

63137 | 31568 | 31568 | 5500 2750 2750 64018 | 32009 | 32009 | 6754 337,7 337,7 2615 49449 | 62128 | 0,795
9

63474 | 31737 | 31737 | 5130 2565 2565 64863 | 32431 | 32431 | -137 - - 2655 50744 | 62161 | 0,816
68,51 68,51 3

63811 | 31905 | 31905 | 4761 2380 2380 65709 | 32854 | 32854 | - - - 2694 52040 | 62194 | 0,836
950,3 475,1 475,1 7

64147 | 32074 | 32074 | 4392 2196 2196 67103 | 33552 | 33552 | -1645 - - 2732 53337 | 62226 | 0,857
822,6 822,6 1

64483 | 32242 | 32242 | 4023 2011 2011 69837 | 34919 | 34919 -2078 -1039 -1039 2768 54636 | 62259 | 0,877
6

64819 | 32409 | 32409 | 3654 1827 1827 70706 | 35353 | 35353 | -2916 -1458 -1458 2803 55936 | 62292 | 0,898

65154 | 32577 | 32577 | 3286 1643 1643 71573 | 35787 | 35787 | -3756 -1878 -1878 2837 57237 | 62325 | 0,918
4

65490 | 32745 | 32745 | 2918 1459 1459 72446 | 36223 | 36223 | -4596 -2298 -2298 2869 58540 | 62358 | 0,938

65824 | 32912 | 32912 | 2550 1275 1275 73320 | 36660 | 36660 | -5437 -2718 -2718 2899 59844 | 62391 | 0,959
2

66159 | 33079 | 33079 | 2182 1091 1091 74195 | 37097 | 37097 | -6278 -3139 -3139 2928 61150 | 62424 | 0,979

66493 | 33246 | 33246 | 1815 907,4 907,4 75070 | 37535 | 37535 | -7121 -3560 -3560 2956 62457 | 62457 | 1

Gizelge 4.22 2.Arag 9. Yikleme kosulu dinamik frenleme kuvvetleri

49754 | 24877 | 24877 | 20117 | 10058 | 10058 | 30447 | 15887 | 14561 | 30447 | 15887 | 14561 | O 0 60894 | 0

50103 | 25052 | 25052 | 19738 | 9869 9869 31239 | 16300 | 14939 | 29685 | 15489 | 14196 | 91,63 1243 60924 | 0,020
50452 | 25226 | 25226 | 19359 | 9680 9680 32032 | 16714 | 15319 | 28922 | 15091 | 13831 | 182 2488 60954 101%040
50800 | 25400 | 25400 | 18981 | 9491 9491 32826 | 17128 | 15698 | 28159 | 14693 | 13466 | 2712 3734 60984 5,2061
51148 | 25574 | 25574 | 18603 | 9301 9301 33620 | 17542 | 16078 | 27394 | 14294 | 13101 | 359,2 4981 61014 §,2081

51496 25748 | 25748 18225 | 9113 9113 34416 17957 | 16458 26629 13895 12735 | 4459 6229 61044 | 0,102

51843 25922 25922 17847 8924 8924 35212 18373 16839 25864 13495 12369 531,3 7479 61074 0,122
4
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Cizelge 4.22 (devam)

52191 | 26095 | 26095 | 17470 | 8735 8735 36009 | 18789 | 17220 | 25097

52538 26269 26269 17093 8546 8546 36806 19205 17602 24330 12695 11635 698,5 9981 61135 0,163

52884 | 26442 | 26442 | 16716 | 8358 8358 37605 | 19621 | 17983 | 23562 | 12294 | 11268 | 780,3 11234 | 61166 | 0,183

53230 26615 26615 16339 8169 8169 38404 20038 18366 22793 11893 10900 860,8 12489 61196 0,204

53576 | 26788 | 26788 | 15962 | 7981 7981 39204 | 20456 | 18748 | 22023 | 11491 | 10532 | 940 13745 | 61227 | 0,224

53922 | 26961 | 26961 | 15586 | 7793 7793 40005 | 20874 | 19131 | 21253 | 11089 | 10164 | 1018 15002 | 61257 | 0,244
9

54268 27134 27134 15210 7605 7605 40807 21292 19515 20482 10687 9795 1095 16260 61288 0,265
3

54613 | 27306 | 27306 | 14834 | 7417 7417 41610 | 21711 | 19899 | 19710 | 10284 | 9426 1170 17520 | 61319 | 0,285
7

54958 27479 27479 14458 7229 7229 42413 22130 20283 18937 9881 9056 1244 18780 61349 0,306

56302 | 27651 | 27651 | 14083 | 7041 7041 43217 | 22550 | 20667 | 18164 | 9478 8686 1317 20043 | 61380 | 0,326

55646 27823 27823 13708 6854 6854 44022 22970 21053 17390 9074 8316 1389 21306 61411 0,346

55990 | 27995 | 27995 | 13333 | 6666 6666 44828 | 23390 | 21438 | 16615 | 8669 7946 1459 22571 | 61442 | 0,367

56334 | 28167 | 28167 | 12958 | 6479 6479 45635 | 23811 | 21824 | 15839 | 8265 7575 1528 23837 | 61473 | 0,387

56677 28339 | 28339 12583 | 6292 6292 46443 | 24233 | 22210 15063 | 7859 7203 1596 25104 | 61505 | 0,408
2

57020 | 28510 | 28510 | 12209 | 6104 6104 47251 | 24655 | 22597 | 14285 | 7454 6832 1662 26372 | 61536 | 0,428
6

57363 28682 | 28682 11835 | 5917 5917 48061 | 25077 | 22984 | 13507 | 7048 6460 1727 27642 | 61567 | 0,449

57706 | 28853 | 28853 | 11461 | 5731 5731 48871 | 25500 | 23371 | 12729 | 6641 6087 1791 28914 | 61598 | 0,469

58048 | 29024 | 29024 | 11087 | 5544 5544 49682 | 25923 | 23759 | 11949 | 6235 5714 1853 30186 | 61630 | 0,489

58390 | 29195 | 29195 | 10714 | 5357 5357 50494 | 26347 | 24147 | 11169 | 5827 5341 1914 31460 | 61661 | 0,510

58731 | 29366 | 29366 | 10341 | 5171 5171 51306 | 26771 | 24536 | 10387 | 5420 4967 1974 32735 | 61693 | 0,530

59072 | 29536 | 29536 | 9968 4984 4984 52120 | 27195 | 24925 | 9605 5012 4593 2033 34012 | 61725 | 0,551

59413 29707 29707 9596 4798 4798 52935 27620 25314 8823 4603 4219 2090 35289 61756 0,571
4

59754 | 29877 | 29877 | 9223 4612 4612 53750 | 28046 | 25704 | 8039 4195 3844 2146 36568 | 61788 | 0,591

60094 | 30047 | 30047 | 8851 4425 4425 54566 | 28471 | 26095 | 7255 3785 3469 2200 37849 | 61820 | 0,612

60434 | 30217 | 30217 | 8479 4240 4240 55383 | 28898 | 26486 | 6469 3376 3094 2253 39131 | 61852 | 0,632

60774 30387 | 30387 | 8107 4054 4054 56201 | 29325 | 26877 5683 2965 2718 2305 40414 | 61884 | 0,653

61113 30557 | 30557 | 7736 3868 3868 57020 | 29752 | 27268 | 4897 2555 2342 2356 41698 | 61916 | 0,673

61453 | 30726 | 30726 | 7365 3682 3682 57840 | 30180 | 27660 | 4109 2144 1965 2405 42984 | 61948 | 0,693
9

61791 30896 | 30896 | 6994 3497 3497 58661 | 30608 | 28053 3321 1733 1588 2453 44272 | 61980 | 0,714
3

62130 | 31065 | 31065 | 6623 3312 3312 59482 | 31036 | 28446 2531 1321 1211 2499 45560 | 62012 | 0,734
7

62468 31234 | 31234 | 6253 3126 3126 60304 | 31466 | 28839 1741 908,5 832,7 2544 46850 | 62045 | 0,755

62806 | 31403 | 31403 | 5882 2941 2941 61128 | 31895 | 29233 950,3 495,9 454,5 2587 48142 | 62077 | 0,775

63143 | 31572 | 31572 | 5512 2756 2756 61952 | 32325 | 29627 158,6 82,77 75,86 2630 49434 | 62110 | 0,795

63480 31740 | 31740 | 5143 2571 2571 62777 | 32756 | 30021 - 2671 50728 | 62142 | 0,816

633,9 330,8 303,2 3

63817 | 31909 | 31909 | 4773 2387 2387 63603 | 33187 | 30416 -1427 - - 2710 52024 | 62175 | 0,836
7447 682,6 7

64154 32077 | 32077 | 4404 2202 2202 64430 | 33618 | 30812 -2222 -1159 -1062 2748 53321 | 62208 | 0,857
1

64490 | 32245 | 32245 | 4035 2018 2018 65258 | 34050 | 31208 -3017 -1574 -1443 2785 54619 | 62240 | 0,877

64826 32413 | 32413 | 3666 1833 1833 66087 | 34483 | 31604 | -3812 -1989 -1823 2820 55919 | 62273 | 0,898

65161 | 32581 | 32581 | 3298 1649 1649 66916 | 34915 | 32001 | -4609 -2405 -2204 2854 57220 | 62306 | 0,918

65497 | 32748 | 32748 | 2930 1465 1465 67747 | 35349 | 32398 -5407 -2821 -2586 2886 58522 | 62339 | 0,938

65831 32916 | 32916 | 2562 1281 1281 68578 | 35783 | 32796 -6205 -3238 -2967 2917 59826 | 62372 | 0,959
2

66166 | 33083 | 33083 | 2194 1097 1097 69411 | 36217 | 33194 | -7005 -3655 -3350 2947 61132 | 62405 | 0,979
6

66500 33250 | 33250 1826 913,2 913,2 70244 | 36652 | 33592 -7805 -4072 -3732 2975 62438 | 62438 1
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Cizelge 4.23 1000 kg yukln 2.araca senaryo 1-2-3-4-5-6-7-8-9 da ylklenmesi

durumunda basing degisimlerini gosteren tablo

1l.senaryo| 2.senaryo | 3.senaryo | 4.senaryo| 5.senaryo| 6.senaryo | 7.senaryo | 8.senaryo | 9.senaryo
P1 [1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
P2 [1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
P3 0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
P4 0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
P5 |0,261 0,223 0,185 0,3 0,245 0,1925 |0,3375 {0,269 0,2
P6 |0,185 0,223 0,261 0,1925 |0,245 0,3 0,2 0,269 0,3375
P7 |0,261 0,223 0,185 0,3 0,245 0,1925 |0,3375 |0,269 0,2
P8 |0,185 0,223 0,261 0,1925 |0,245 0,3 0,2 0,269 0,3375
Sekil 4.20 1000 kg yukln 2.araca senaryo 1-2-3-4-5-6-7-8-9 da yiiklenmesi
durumunda basin¢ degisimlerini gésteren grafik
1,2 1,2
rA n 2
\
1 - 1
—— 1.senaryo
-=— 2.senaryo
0,8 0,8 Y
4.senaryo
—— 5.senaryo
0,6 0,6 |-~ 6.senaryo
—— 7.senaryo
\ —— 8.senaryo
0,4 0,4 y
9.senaryo
7@%% 8 3.senaryo
0,2 = 0,2
O T T T T T O
1 2 3 4 5 6 7 8

56




Cizelge 4.24 1000 kg yukin 2.araca senaryo 1-2-3-4-5-6-7-8-9 da yliklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

6784 33921 | 33921 | 3959 1980 | 1980 | 66336 | 32366 | 33970 | -7370 | -3596 | -3774 | 1

6784 33921 | 33921 | 3959 1980 | 1980 | 66497 | 33249 | 33249 | -7347 | -3674 | -3674 | 1

6784 33921 | 33921 | 3959 | 1980 | 1980 | 69351 | 35514 | 33837 | -6940 | -3554 | -3386 | 1

6716 33580 | 33580 | 2875 | 1438 | 1438 | 68322 | 32996 | 35327 | -7591 | -3666 | -3925 | 1

6719 33598 | 33598 | 2934 1467 1467 68215 | 34108 | 34108 | -7579 | -3790 | -3790 | 1

6716 33580 | 33580 | 2875 1438 1438 67242 | 34768 | 32474 | -7745 | -4005 | -3741 | 1

6650 33250 | 33250 | 1826 | 913,2 | 913,2 | 70244 | 33592 | 36652 | -7805 | -3732 | -4072 | 1

6649 33246 | 33246 | 1815 | 907,4 | 907,4 | 75070 | 37535 | 37535 | -7121 | -3560 | -3560 | 1

6650 33250 | 33250 | 1826 | 913,2 | 913,2 | 70244 | 36652 | 33592 | -7805 | -4072 | -3732 | 1

Sekil 4.21 1000 kg ylkin 2.araca senaryo 1-2-3-4-5-6-7-8-9 da yuklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

80000
70000 mF_Z 1F
60000 BF_Z 1F_sag
OF_Z 1F_sol
50000 ®F 7 1R
40000 - BF_Z 1R _sag
30000 7 BF_Z 1R sol
BF Z 2RF
20000 OF Z 2RF_sag
10000 BF_Z 2RF_sol
BF_Z 2RR
0 ' ' ' ' ' OF_Z 2RR sag
10000 go— & — L — L — L L &L & BF Z 2RR sol
& & & & & & & & &
2 0008 nv?" 02 22 o2 &2 A% Q2 o2
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Cizelge 4.25 1000 kg yukin 2.araca senaryo 1-2-3-4-5-6-7-8-9 da yliklenmesi ve z=0.5
ile frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

59328 | 29664 | 29664 | 13159 | 6580 | 6580 | 47723 | 23284 | 24439 | 10556 | 5150 | 5405 | 0,510

59328 | 29664 | 29664 | 13159 | 6580 | 6580 | 47725 | 23863 | 23863 | 10557 | 5278 | 5278 | 0,510

59328 | 29664 | 29664 | 13159 | 6580 | 6580 | 47976 | 24568 | 23408 | 10668 | 5463 | 5205 | 0,510

58851 | 29426 | 29426 | 11917 | 5958 | 5958 | 49131 | 23728 | 25404 | 10867 | 5248 | 5619 | 0,510

58877 | 29438 | 29438 | 11983 | 5992 | 5992 | 49056 | 24528 | 24528 | 10851 | 5425 | 5425 | 0,510

58851 | 29426 | 29426 | 11917 | 5958 | 5958 | 49074 | 25374 | 23700 | 10842 | 5606 | 5236 | 0,510

58390 | 29195 | 29195 | 10714 | 5357 | 5357 | 50494 | 24147 | 26346 | 11168 | 5341 5827 | 0,510

58385 | 29192 | 29192 | 10701 | 5350 | 5350 | 52299 | 26149 | 26149 | 11971 | 5986 | 5986 | 0,510

58390 | 29195 | 29195 | 10714 | 5357 | 5357 | 50494 | 26347 | 24147 | 11169 | 5827 | 5341 | 0,510

Sekil 4.22 1000 kg ylikiin 2.araca senaryo 1-2-3-4-5-6-7-8-9 da yiklenmesi ve z=0.5 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

70000
60000 7 = = = - - . - - OF Z 1F
BF_Z 1F_sag
50000 1 OF Z 1F_sol
40000 - OF_Z_1R
BF_Z 1R _sag
30000 - _ _ _ BF Z 1R sol
BF Z 2RF
20000 4 N u N B B OF_Z 2RF_sag
10000 4 } BF_Z 2RF_sol
F F F BF_Z 2RR
0 A T ; ; 7 ; OF_Z 2RR_sag
o O O O O O O O O OF_Z 2RR_sol
00"’6 0&6 0&’6 00'2’6 0(\'??\ Qo'bd ®0®6 Q,oqf\ 00'29 —
N VA 4 X7 67 o7 AT ? of
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4.5 Cekici- Yari Romork-Tam Rémork

PROGRAM DOKUMU:

PROCEDURE ASAIRGT(z:F_Z_1F;F_Z_1R;F_Z_2R;F_Z_3F;F_Z_3R)
repeat

CALL NUSRET_3(z:F_Z_1F;F_Z_1R;F_Z_2R;F_Z_3F;F_Z_3R)

end

103k 3k sk 3k 3k 3k >k sk 3k sk 3k sk sk 3k sk 3k sk sk 3k sk ok sk 3k 3k 3k 3k sk 3k sk sk ok sk ok sk k sk sk k sk ko sk sk sk sk ok 10
MR\ JGRET 34K %4 Kk kb ok

103k 3k sk 3k 3k 3k >k sk 3k sk 3k sk sk 3k sk 3k sk sk 3k sk 3k sk 3k 3k sk 3k sk ok sk sk ok sk ok sk sk sk sk sk sk ksk sk sk sk k11
SUBPROGRAM NUSRET_3(z:F_Z 1F;F_Z_1R;F_Z 2R;F_Z 3F;F_Z_3R)
D_B=500 mm

D_a=385 mm

D_1=3000 mm

D_2=3000 mm

D_3=3000 mm

D_4=3000 mm

D_5=3000 mm

D_6=3000 mm

P 1=1,131 Pa
P 2=1,131 Pa
P_3=0,965 Pa
P_4=0,965 Pa
P_5=0,522 Pa
P 6=0,37 Pa
P 7=0,4  Pa

P 8=0,4 Pa
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P 9=04 Pa

P_10=0,4 Pa

F_1=(2*P_1)/(i*p_k)+900 N
F_2=(2*P_2)/(i*p_k)+900 N
F_3=(2*P_3)/(i*p_k)+900 N
F_4=(2*P_4)/(i*p_k)+900 N
F_5=(2*P_5)/(i*p_k)+900 N
F_6=(2*P_6)/(i*p_k)+900 N
F_7=(2*P_7)/(i*p_k)+900 N
F_8=(2*P_8)/(i*p_k)+900 N
F_9=(2*P_9)/(i*p_k)+900 N

F_10=(2*P_10)/(i*p_k)+900 N

b=D_2*((F_2+F_4)/(F_1+F_2+F_3+F_4))
c=D_4*((F_4+F_6)/(F_3+F_4+F_5+F_6))
d_k=D_1*((F_3+F_4)/(F_1+F_2+F_3+F_4))
e=D_3*((F_5+F_6)/(F_3+F_4+F_5+F_6))
f=D_5*((F_8+F_10)/(F_7+F_8+F_9+F_10))

g=D_6*((F_9+F_10)/(F_7+F_8+F_9+F_10))

i=(D_B)/(D_B+D_a)

p_k=0,00227 Pa/kg
P=1000%*9,81 N
G_R=G_R_bos+P N
G_C=65351,52 N

cm

cm

cm

cm

cm

cm
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B_1=((F_3+F_4)*9,81)/G_C
B_2=((F_5+F_6)*9,81)/G_R_bos
B_3=((F_9+F_10)*9,81)/G_R_bos
H_1=0,25

z_1=0,222222222
z_2=0,103896104

z 4=z 2

z_3=z_2

y=0,836111111
G_R_bos=55603,7055 N

H_2=0,12987013

F X_1F=F Z_1F*z N
F_X_1R=F_Z_1R*z N
F_X_2R=F_Z_2R*z N
G_DR=G_R N
H_3=H_2 cm

"Traktor front axle"

F_Z 1F=G_C*(1-B_1)+(G_C*z*(H_1-z_1+z_2-z_4+(z_4%*y)-(z_2*y)))+(G_R*(1-B_2)*(1-y))-(G_R*z*(z_4-
H_2)*(1-y))+((F_X_1F+F_X_1R)*(z_1-z_2+z_4+(z_2%*y)-(z_4%*y)))+(F_X_2R*z_4*(1-y)) {F_Z_1F'yi
bulduk}

"Traktor rear axle"

F Z 1R=(G_C*B_1)-(G_c*z*(H_1-z_1+(z_4%*y)-(z_2*y)))+(G_R*y*(1-B_2))-(G_R*z*y*(z_4-H_2))-
((F_X_1F+F_X_1R)*(z_1+(z_2*y)-(z_4%*y)))+(F_X_2R*z_4*y)  {F_Z_1F'yi bulduk}
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"Semitrailer axle"

F_Z 2R=(G_C*z*(z_4-z_2))+(G_R*B_2)+(G_R*z*(z_4-H_2))+((F_X_1F+F_X_1R)*(z_2-z_4))-(F_X_2R*z_4)
"Double trailer front axle"

F_Z 3F=z*z_3*(G_C+G_R)+G_DR*(1-B_3)+(G_DR*z*H_3)-((F_X_1F+F_X_1R+F_X_2R)*z_3)

"Double trailer rear axle"

F_Z 3R=(G_DR*B_3)-((G_C+G_R)*z*z_3)-(G_DR*z*H_3)+((F_X_1F+F_X_1R+F_X_2R)*z_3)

end

CALL ASAIRGT(z:F_Z_1F;F_Z_1R;F_Z_2R;F_Z_3F;F_Z_3R)

113k 3k 3k 3k 3k 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k 3k >k 3k 3k ok >k 3k 3k >k 3k 3k 3k 3k 3k %k >k 3k 3k %k %k 3k %k k k kK kN

"*******Sistem Parametreleri**************"

103k 3k 5k ok 3k sk >k %k ok 5k 3k 3k 3k >k 5k 3k 3k 3k 3k 3k >k 3k >k 3%k 3k >k %k %k %k 5k %k 5k %k %k %k kok sk ok kkkkokkkn

||2=0_1|l

Cizelge 4.26 3.Arac 1. Yiikleme kosulu dinamik frenleme kuvvetleri

23335 | 11667 | 11667 | 70716 | 35358 | 35358 | 36715 | 17813 | 18901 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020
23818 | 11909 | 11909 | 70345 | 35173 | 35173 | 36603 | 17759 | 18843 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 3,1040
24301 | 12151 | 12151 | 69973 | 34986 | 34986 | 36491 | 17705 | 18786 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 3,2061
24786 | 12393 | 12393 | 69599 | 34800 | 34800 | 36380 | 17651 | 18729 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 (2),2081

25272 12636 12636 | 69224 | 34612 34612 | 36269 17597 | 18672 31109 15555 15555 | 34304 | 17152 17152 | 0,102

25759 12879 12879 68847 34424 34424 36159 17544 18615 31283 15641 15641 34131 17066 17066 0,122

4

26246 13123 13123 68470 34235 34235 36049 17491 18559 31456 15728 15728 33958 16979 16979 0,142
9

26735 13367 13367 68090 34045 34045 35940 17438 18502 31629 15815 15815 33784 16892 16892 0,163
3

27224 | 13612 13612 | 67710 | 33855 33855 | 35831 17385 | 18446 31803 15901 15901 | 33611 16805 16805 | 0,183
7

27714 13857 13857 | 67328 | 33664 | 33664 | 35723 17332 | 18391 31976 15988 15988 | 33438 16719 16719 | 0,204
1

28206 | 14103 | 14103 | 66945 | 33472 | 33472 | 35615 | 17280 | 18335 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,224

28698 14349 14349 | 66560 | 33280 33280 | 35508 17228 | 18280 32323 16161 16161 | 33091 16545 16545 | 0,244

29190 | 14595 | 14595 | 66174 | 33087 | 33087 | 35401 | 17176 | 18225 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265

29684 14842 14842 65787 32894 32894 | 35294 17124 18170 32670 16335 16335 32744 16372 16372 0,285

30179 15089 15089 | 65399 | 32699 32699 | 35188 17073 | 18115 32843 16421 16421 | 32571 16285 | 16285 | 0,306
1

30674 | 15337 | 15337 | 65009 | 32504 | 32504 | 35082 | 17021 | 18061 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,326
5

31171 15585 15585 | 64618 | 32309 32309 | 34977 16970 | 18007 33190 | 16595 16595 | 32224 | 16112 16112 | 0,346
9

31668 | 15834 | 15834 | 64225 | 32113 | 32113 | 34872 | 16919 | 17953 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367
3

32166 16083 16083 | 63832 | 31916 31916 | 34768 16869 | 17899 33536 16768 16768 | 31877 15939 15939 | 0,387

8
32665 | 16332 | 16332 | 63437 | 31718 | 31718 | 34664 | 16818 | 17845 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408
2
33165 | 16582 | 16582 | 63041 | 31520 | 31520 | 34560 | 16768 | 17792 | 33883 | 16942 | 16942 | 31530 | 15765 | 15765 | 0,428
6

33665 16833 16833 | 62643 | 31322 31322 | 34457 16718 | 17739 34057 17028 17028 | 31357 15679 15679 | 0,449

62



Cizelge 4.26 (devam)

34166 17083 17083 62245 31122 31122 34354 16668 17686 34230 17115 17115 31184 15592 15592 0,469
4

34669 17334 17334 61845 30922 30922 34252 16619 17633 34403 17202 17202 31010 15505 15505 0,489

8
35172 17586 17586 | 61444 | 30722 30722 | 34150 16569 | 17581 34577 17288 17288 | 30837 15418 15418 | 0,510
2
35675 17838 17838 | 61041 | 30521 30521 | 34049 16520 | 17529 34750 | 17375 17375 | 30664 | 15332 15332 | 0,530
6

36180 | 18090 | 18090 | 60638 | 30319 | 30319 | 33947 | 16471 | 17477 | 34923 | 17462 | 17462 | 30490 | 15245 | 15245 | 0,551

36685 18343 18343 60233 30116 30116 33847 16422 17425 35097 17548 17548 30317 15158 15158 0,571

37192 18596 18596 59827 29914 29914 | 33746 16373 17373 35270 17635 17635 30144 15072 15072 0,591
8

37699 | 18849 | 18849 | 59420 | 29710 | 29710 | 33647 | 16325 | 17322 | 35444 | 17722 | 17722 | 29970 | 14985 | 14985 | 0,612
2

38206 19103 19103 59012 29506 29506 33547 16277 17271 35617 17808 17808 29797 14898 14898 0,632

38715 | 19358 | 19358 | 58602 | 29301 | 29301 | 33448 | 16229 | 17219 | 35790 | 17895 | 17895 | 29623 | 14812 | 14812 | 0,653

39224 19612 19612 58191 29096 29096 33349 16181 17169 35964 17982 17982 29450 14725 14725 0,673

39734 | 19867 | 19867 | 57780 | 28890 | 28890 | 33251 | 16133 | 17118 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,693

40245 | 20123 | 20123 | 57367 | 28683 | 28683 | 33153 | 16085 | 17068 | 36310 | 18155 | 18155 | 29103 | 14552 | 14552 | 0,714

40757 | 20379 | 20379 | 56953 | 28476 | 28476 | 33056 | 16038 | 17017 | 36484 | 18242 | 18242 | 28930 | 14465 | 14465 | 0,734
7

41269 | 20635 | 20635 | 56537 | 28269 | 28269 | 32958 | 15991 | 16967 | 36657 | 18329 | 18329 | 28757 | 14378 | 14378 | 0,755
1

41783 | 20891 | 20891 | 56121 | 28060 | 28060 | 32862 | 15944 | 16918 | 36831 | 18415 | 18415 | 28583 | 14292 | 14292 | 0,775

42296 | 21148 | 21148 | 55703 | 27852 | 27852 | 32765 | 15897 | 16868 | 37004 | 18502 | 18502 | 28410 | 14205 | 14205 | 0,795

42811 21406 | 21406 | 55285 | 27642 27642 | 32669 15851 | 16819 37177 18589 18589 | 28236 14118 14118 | 0,816

43326 | 21663 | 21663 | 54865 | 27433 | 27433 | 32574 | 15804 | 16769 | 37351 | 18675 | 18675 | 28063 | 14032 | 14032 | 0,836

43843 | 21921 | 21921 | 54444 | 27222 | 27222 | 32478 | 15758 | 16720 | 37524 | 18762 | 18762 | 27890 | 13945 | 13945 | 0,857
1

44359 22180 22180 54022 27011 27011 32384 15712 16671 37697 18849 18849 27716 13858 13858 0,877
6

44877 | 22439 | 22439 | 53599 | 26800 | 26800 | 32289 | 15666 | 16623 | 37871 | 18935 | 18935 | 27543 | 13771 | 13771 | 0,898

45395 | 22698 | 22698 | 53175 | 26588 | 26588 | 32195 | 15621 | 16574 | 38044 | 19022 | 19022 | 27370 | 13685 | 13685 | 0,918
4

45914 | 22957 | 22957 | 52750 | 26375 | 26375 | 32101 | 15575 | 16526 | 38218 | 19109 | 19109 | 27196 | 13598 | 13598 | 0,938

46434 | 23217 | 23217 | 52324 | 26162 26162 | 32008 15530 | 16478 38391 19195 19195 | 27023 13511 13511 | 0,959
2

46954 | 23477 | 23477 | 51896 | 25948 | 25948 | 31915 | 15485 | 16430 | 38564 | 19282 | 19282 | 26849 | 13425 | 13425 | 0,979

47476 | 23738 | 23738 | 51468 | 25734 | 25734 | 31822 | 15440 | 16382 | 38738 | 19369 | 19369 | 26676 | 13338 | 13338 | 1

Cizelge 4.27 3.Arac 2. Yikleme kosulu dinamik frenleme kuvvetleri

22853 | 11426 | 11426 | 71086 | 35543 | 35543 | 36827 | 18414 | 18414 | 30242 | 15121 | 15121 | 35171 | 17586 | 17586 | O

23335 | 11667 | 11667 | 70716 | 35358 | 35358 | 36715 | 18357 | 18357 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

23818 | 11909 | 11909 | 70345 | 35173 | 35173 | 36603 | 18301 | 18301 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 | 0,040

24301 | 12151 | 12151 | 69973 | 34986 | 34986 | 36491 | 18245 | 18245 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 | 0,061

24786 | 12393 | 12393 | 69599 | 34800 | 34800 | 36380 | 18190 | 18190 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 | 0,081

25272 | 12636 | 12636 | 69224 | 34612 | 34612 | 36269 | 18135 | 18135 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102

25759 12879 12879 | 68847 | 34424 | 34424 | 36159 18080 | 18080 31283 15641 15641 | 34131 17066 17066 | 0,122

26246 13123 13123 | 68470 | 34235 34235 | 36049 18025 | 18025 31456 15728 15728 | 33958 16979 16979 | 0,142

26735 | 13367 | 13367 | 68090 | 34045 | 34045 | 35940 | 17970 | 17970 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163
3

27224 | 13612 13612 | 67710 | 33855 33855 | 35831 17916 | 17916 31803 15901 15901 | 33611 16805 16805 | 0,183
7

27714 | 13857 | 13857 | 67328 | 33664 | 33664 | 35723 | 17861 | 17861 | 31976 | 15988 | 15988 | 33438 | 16719 | 16719 | 0,204
1

28206 14103 14103 | 66945 | 33472 33472 | 35615 17808 | 17808 32149 16075 16075 | 33264 | 16632 16632 | 0,224

28698 | 14349 | 14349 | 66560 | 33280 | 33280 | 35508 | 17754 | 17754 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,244

29190 | 14595 | 14595 | 66174 | 33087 | 33087 | 35401 | 17700 | 17700 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265

29684 | 14842 14842 | 65787 | 32894 | 32894 | 35294 17647 | 17647 32670 | 16335 16335 | 32744 | 16372 16372 | 0,285
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Cizelge 4.27 (devam)

30179 | 15089 | 15089 | 65399 | 32699 | 32699 | 35188 | 17594 | 17594 | 32843 | 16421 | 16421 | 32571 | 16285 | 16285 | 0,306
1

30674 15337 15337 65009 32504 32504 | 35082 17541 17541 33016 16508 16508 32397 16199 16199 0,326

31171 | 15585 | 15585 | 64618 | 32309 | 32309 | 34977 | 17488 | 17488 | 33190 | 16595 | 16595 | 32224 | 16112 | 16112 | 0,346

31668 15834 15834 64225 32113 32113 34872 17436 17436 33363 16682 16682 32051 16025 16025 0,367

32166 | 16083 | 16083 | 63832 | 31916 | 31916 | 34768 | 17384 | 17384 | 33536 | 16768 | 16768 | 31877 | 15939 | 15939 | 0,387

32665 | 16332 | 16332 | 63437 | 31718 | 31718 | 34664 | 17332 | 17332 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408
2

33165 16582 16582 63041 31520 31520 34560 17280 17280 33883 16942 16942 31530 15765 15765 0,428
6

33665 | 16833 | 16833 | 62643 | 31322 | 31322 | 34457 | 17228 | 17228 | 34057 | 17028 | 17028 | 31357 | 15679 | 15679 | 0,449

34166 17083 17083 62245 31122 31122 34354 17177 17177 34230 17115 17115 31184 15592 15592 0,469

34669 | 17334 | 17334 | 61845 | 30922 | 30922 | 34252 | 17126 | 17126 | 34403 | 17202 | 17202 | 31010 | 15505 | 15505 | 0,489

35172 17586 17586 61444 30722 30722 34150 17075 17075 34577 17288 17288 30837 15418 15418 0,510

35675 | 17838 | 17838 | 61041 | 30521 | 30521 | 34049 | 17024 | 17024 | 34750 | 17375 | 17375 | 30664 | 15332 | 15332 | 0,530

36180 | 18090 | 18090 | 60638 | 30319 | 30319 | 33947 | 16974 | 16974 | 34923 | 17462 | 17462 | 30490 | 15245 | 15245 | 0,551

36685 18343 18343 60233 30116 30116 33847 16923 16923 35097 17548 17548 30317 15158 15158 0,571
4

37192 | 18596 | 18596 | 59827 | 29914 | 29914 | 33746 | 16873 | 16873 | 35270 | 17635 | 17635 | 30144 | 15072 | 15072 | 0,591
8

37699 18849 18849 | 59420 | 29710 29710 | 33647 16823 | 16823 35444 | 17722 17722 | 29970 | 14985 14985 | 0,612

38206 | 19103 | 19103 | 59012 | 29506 | 29506 | 33547 | 16774 | 16774 | 35617 | 17808 | 17808 | 29797 | 14898 | 14898 | 0,632

38715 19358 19358 | 58602 | 29301 29301 | 33448 16724 | 16724 | 35790 | 17895 17895 | 29623 14812 14812 | 0,653
1

39224 | 19612 | 19612 | 58191 | 29096 | 29096 | 33349 | 16675 | 16675 | 35964 | 17982 | 17982 | 29450 | 14725 | 14725 | 0,673

39734 | 19867 | 19867 | 57780 | 28890 | 28890 | 33251 | 16626 | 16626 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,693

40245 | 20123 | 20123 | 57367 | 28683 | 28683 | 33153 | 16577 | 16577 | 36310 | 18155 | 18155 | 29103 | 14552 | 14552 | 0,714
3

40757 | 20379 | 20379 | 56953 | 28476 | 28476 | 33056 | 16528 | 16528 | 36484 | 18242 | 18242 | 28930 | 14465 | 14465 | 0,734
7

41269 | 20635 | 20635 | 56537 | 28269 | 28269 | 32958 | 16479 | 16479 | 36657 | 18329 | 18329 | 28757 | 14378 | 14378 | 0,755
1

41783 | 20891 | 20891 | 56121 | 28060 | 28060 | 32862 | 16431 | 16431 | 36831 | 18415 | 18415 | 28583 | 14292 | 14292 | 0,775

5
42296 21148 | 21148 | 55703 | 27852 27852 | 32765 16383 | 16383 37004 | 18502 18502 | 28410 | 14205 14205 | 0,795
9
42811 21406 | 21406 | 55285 | 27642 27642 | 32669 16335 | 16335 37177 18589 18589 | 28236 14118 14118 | 0,816
3

43326 | 21663 | 21663 | 54865 | 27433 | 27433 | 32574 | 16287 | 16287 | 37351 | 18675 | 18675 | 28063 | 14032 | 14032 | 0,836
7

43843 21921 21921 54444 27222 27222 32478 16239 16239 37524 18762 18762 27890 13945 13945 0,857
1

44359 | 22180 | 22180 | 54022 | 27011 | 27011 | 32384 | 16192 | 16192 | 37697 | 18849 | 18849 | 27716 | 13858 | 13858 | 0,877
6

44877 | 22439 | 22439 | 53599 | 26800 | 26800 | 32289 | 16145 | 16145 | 37871 | 18935 | 18935 | 27543 | 13771 | 13771 | 0,898

45395 | 22698 | 22698 | 53175 | 26588 | 26588 | 32195 | 16097 | 16097 | 38044 | 19022 | 19022 | 27370 | 13685 | 13685 | 0,918

45914 | 22957 | 22957 | 52750 | 26375 26375 | 32101 16051 | 16051 38218 19109 19109 | 27196 13598 13598 | 0,938

46434 | 23217 | 23217 | 52324 | 26162 26162 | 32008 16004 | 16004 | 38391 19195 19195 | 27023 13511 13511 | 0,959

46954 | 23477 | 23477 | 51896 | 25948 | 25948 | 31915 | 15957 | 15957 | 38564 | 19282 | 19282 | 26849 | 13425 | 13425 | 0,979

47476 23738 | 23738 | 51468 | 25734 | 25734 | 31822 15911 | 15911 38738 19369 19369 | 26676 13338 13338 1

Cizelge 4.28 3.Arac 3. Yiikleme kosulu dinamik frenleme kuvvetleri

22853 | 11426 | 11426 | 71086 | 35543 | 35543 | 36827 | 18959 | 17868 | 30242 | 15121 | 15121 | 35171 | 17586 | 17586 | O

23335 | 11667 | 11667 | 70716 | 35358 | 35358 | 36715 | 18901 | 17813 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

23818 11909 11909 | 70345 | 35173 35173 | 36603 18843 | 17759 30589 15295 15295 | 34825 17412 17412 | 0,040

24301 12151 12151 | 69973 | 34986 34986 | 36491 18786 | 17705 30763 15381 15381 | 34651 17326 17326 | 0,061

24786 | 12393 | 12393 | 69599 | 34800 | 34800 | 36380 | 18729 | 17651 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 | 0,081

25272 12636 12636 | 69224 | 34612 34612 | 36269 18672 | 17597 31109 15555 15555 | 34304 | 17152 17152 | 0,102

25759 12879 12879 68847 34424 34424 | 36159 18615 17544 31283 15641 15641 34131 17066 17066 0,122
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Cizelge 4.28 (devam)

26246 | 13123 | 13123 | 68470 | 34235 | 34235 | 36049 | 18559 | 17491 | 31456 | 15728 | 15728

26735 13367 13367 68090 34045 34045 35940 18502 17438 31629 15815 15815 33784 16892 16892 0,163

27224 | 13612 | 13612 | 67710 | 33855 | 33855 | 35831 | 18446 | 17385 | 31803 | 15901 | 15901 | 33611 | 16805 | 16805 | 0,183

27714 13857 13857 67328 33664 33664 35723 18391 17332 31976 15988 15988 33438 16719 16719 0,204

28206 | 14103 | 14103 | 66945 | 33472 | 33472 | 35615 | 18335 | 17280 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,224

28698 | 14349 | 14349 | 66560 | 33280 | 33280 | 35508 | 18280 | 17228 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,244
9

29190 14595 14595 66174 33087 33087 35401 18225 17176 32496 16248 16248 32917 16459 16459 0,265
3

29684 | 14842 | 14842 | 65787 | 32894 | 32894 | 35294 | 18170 | 17124 | 32670 | 16335 | 16335 | 32744 | 16372 | 16372 | 0,285
7

30179 15089 15089 65399 32699 32699 35188 18115 17073 32843 16421 16421 32571 16285 16285 0,306

30674 | 15337 | 15337 | 65009 | 32504 | 32504 | 35082 | 18061 | 17021 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,326

31171 15585 15585 64618 32309 32309 34977 18007 16970 33190 16595 16595 32224 16112 16112 0,346

31668 | 15834 | 15834 | 64225 | 32113 | 32113 | 34872 | 17953 | 16919 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367
3

32166 | 16083 | 16083 | 63832 | 31916 | 31916 | 34768 | 17899 | 16869 | 33536 | 16768 | 16768 | 31877 | 15939 | 15939 | 0,387

8
32665 | 16332 | 16332 | 63437 | 31718 | 31718 | 34664 | 17845 | 16818 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408
2
33165 | 16582 | 16582 | 63041 | 31520 | 31520 | 34560 | 17792 | 16768 | 33883 | 16942 | 16942 | 31530 | 15765 | 15765 | 0,428
6

33665 | 16833 | 16833 | 62643 | 31322 | 31322 | 34457 | 17739 | 16718 | 34057 | 17028 | 17028 | 31357 | 15679 | 15679 | 0,449

34166 17083 17083 62245 31122 31122 34354 17686 16668 34230 17115 17115 31184 15592 15592 0,469

34669 | 17334 | 17334 | 61845 | 30922 | 30922 | 34252 | 17633 | 16619 | 34403 | 17202 | 17202 | 31010 | 15505 | 15505 | 0,489

35172 17586 17586 61444 30722 30722 34150 17581 16569 34577 17288 17288 30837 15418 15418 0,510

35675 | 17838 | 17838 | 61041 | 30521 | 30521 | 34049 | 17529 | 16520 | 34750 | 17375 | 17375 | 30664 | 15332 | 15332 | 0,530

36180 18090 18090 | 60638 | 30319 30319 | 33947 17477 | 16471 34923 17462 17462 | 30490 | 15245 15245 | 0,551

36685 18343 18343 60233 30116 30116 33847 17425 16422 35097 17548 17548 30317 15158 15158 0,571
4

37192 18596 18596 | 59827 | 29914 | 29914 | 33746 17373 | 16373 35270 | 17635 17635 | 30144 | 15072 15072 | 0,591

37699 | 18849 | 18849 | 59420 | 29710 | 29710 | 33647 | 17322 | 16325 | 35444 | 17722 | 17722 | 29970 | 14985 | 14985 | 0,612

38206 | 19103 | 19103 | 59012 | 29506 | 29506 | 33547 | 17271 | 16277 | 35617 | 17808 | 17808 | 29797 | 14898 | 14898 | 0,632
7

38715 19358 19358 | 58602 | 29301 29301 | 33448 17219 | 16229 35790 | 17895 17895 | 29623 14812 14812 | 0,653
1

39224 19612 19612 | 58191 | 29096 29096 | 33349 17169 | 16181 35964 | 17982 17982 | 29450 | 14725 14725 | 0,673
5

39734 | 19867 | 19867 | 57780 | 28890 | 28890 | 33251 | 17118 | 16133 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,693
9

40245 20123 | 20123 | 57367 | 28683 28683 | 33153 17068 | 16085 36310 | 18155 18155 | 29103 14552 14552 | 0,714

40757 20379 | 20379 | 56953 | 28476 28476 | 33056 17017 | 16038 36484 | 18242 18242 | 28930 | 14465 14465 | 0,734

41269 20635 | 20635 | 56537 | 28269 28269 | 32958 16967 | 15991 36657 18329 18329 | 28757 14378 14378 | 0,755

41783 20891 | 20891 | 56121 | 28060 28060 | 32862 16918 | 15944 | 36831 18415 18415 | 28583 14292 14292 | 0,775

42296 21148 | 21148 | 55703 | 27852 27852 | 32765 16868 | 15897 37004 | 18502 18502 | 28410 | 14205 14205 | 0,795
9

42811 21406 | 21406 | 55285 | 27642 27642 | 32669 16819 | 15851 37177 18589 18589 | 28236 14118 14118 | 0,816
3

43326 | 21663 | 21663 | 54865 | 27433 | 27433 | 32574 | 16769 | 15804 | 37351 | 18675 | 18675 | 28063 | 14032 | 14032 | 0,836
7

43843 21921 | 21921 | 54444 | 27222 27222 | 32478 16720 | 15758 37524 | 18762 18762 | 27890 | 13945 13945 | 0,857

44359 22180 22180 54022 27011 27011 32384 16671 15712 37697 18849 18849 27716 13858 13858 0,877

44877 22439 | 22439 | 53599 | 26800 26800 | 32289 16623 | 15666 37871 18935 18935 | 27543 13771 13771 | 0,898

45395 22698 22698 53175 26588 26588 32195 16574 15621 38044 19022 19022 27370 13685 13685 0,918
4

45914 | 22957 | 22957 | 52750 | 26375 26375 | 32101 16526 | 15575 38218 19109 19109 | 27196 13598 13598 | 0,938

46434 | 23217 | 23217 | 52324 | 26162 26162 | 32008 16478 | 15530 38391 19195 19195 | 27023 13511 13511 | 0,959
2

46954 | 23477 | 23477 | 51896 | 25948 25948 | 31915 16430 | 15485 38564 | 19282 19282 | 26849 13425 13425 | 0,979

47476 23738 | 23738 | 51468 | 25734 | 25734 | 31822 16382 | 15440 38738 19369 19369 | 26676 13338 13338 1
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Gizelge 4.29 3.Arag 4. Yiikleme kosulu dinamik frenleme kuvvetleri

23741 11870 11870 | 68523 | 34262 34262 | 38501 18446 | 20054 | 30242 15121 15121

24216 12108 12108 | 68164 | 34082 34082 | 38385 18391 | 19994 | 30416 15208 15208 | 34998 17499 17499 | 0,020
24692 12346 12346 | 67804 | 33902 33902 | 38269 18335 | 19934 | 30589 15295 15295 | 34825 17412 17412 | 0,041
25169 12584 | 12584 | 67442 | 33721 33721 | 38154 18280 | 19874 | 30763 15381 15381 | 34651 17326 17326 | 0,061
25647 12823 12823 | 67079 | 33539 33539 | 38040 18225 | 19814 | 30936 15468 15468 | 34478 17239 17239 | 0,082
26126 13063 13063 | 66714 | 33357 33357 | 37925 18171 | 19755 31109 15555 15555 | 34304 | 17152 17152 | 0,102
26606 13303 13303 | 66348 | 33174 | 33174 | 37812 18116 | 19696 31283 15641 15641 | 34131 17066 17066 | 0,122
27086 13543 13543 | 65980 | 32990 32990 | 37699 18062 | 19637 31456 15728 15728 | 33958 16979 16979 | 0,143
27568 13784 | 13784 | 65611 | 32806 32806 | 37586 18008 | 19578 31629 15815 15815 | 33784 | 16892 16892 | 0,163
28051 14025 14025 | 65241 | 32620 32620 | 37474 17954 | 19519 31803 15901 15901 | 33611 16805 16805 | 0,184
28534 | 14267 14267 | 64869 | 32435 32435 | 37362 17901 | 19461 31976 15988 15988 | 33438 16719 16719 | 0,204
29019 14509 14509 | 64496 | 32248 32248 | 37251 17847 | 19403 32149 16075 16075 | 33264 | 16632 16632 | 0,225
29504 | 14752 14752 | 64122 | 32061 32061 | 37140 17794 | 19346 32323 16161 16161 | 33091 16545 16545 | 0,245
29990 14995 14995 | 63746 | 31873 31873 | 37029 17741 | 19288 32496 16248 16248 | 32917 16459 16459 | 0,265
30477 15239 15239 | 63368 | 31684 | 31684 | 36919 17689 | 19231 32670 | 16335 16335 | 32744 | 16372 16372 | 0,286
30965 15483 15483 | 62990 | 31495 31495 | 36810 17636 | 19174 | 32843 16421 16421 | 32571 16285 16285 | 0,306
31454 15727 15727 | 62610 | 31305 31305 | 36701 17584 | 19117 33016 16508 16508 | 3239 16199 16199 | 0,327
31944 | 15972 15972 | 62229 | 31114 | 31114 | 36592 17532 | 19060 33190 | 16595 16595 | 32224 | 16112 16112 | 0,347
32435 16217 16217 | 61846 | 30923 30923 | 36484 17480 | 19004 | 33363 16682 16682 | 32051 16025 16025 | 0,367
32926 16463 16463 | 61462 | 30731 30731 | 36377 17429 | 18948 33536 16768 16768 | 31877 15939 15939 | 0,388
33419 16709 16709 | 61077 | 30539 30539 | 36269 17377 | 18892 33710 | 16855 16855 | 31704 | 15852 15852 | 0,408
33912 16956 16956 | 60691 | 30345 30345 | 36162 17326 | 18836 33883 16942 16942 | 31530 | 15765 15765 | 0,429
34406 17203 17203 | 60303 | 30152 30152 | 36056 17275 | 18781 34057 17028 17028 | 31357 15679 15679 | 0,449
34901 17451 17451 | 59914 | 29957 29957 | 35950 17224 | 18726 34230 | 17115 17115 | 31184 | 15592 15592 | 0,469
35397 17698 17698 | 59524 | 29762 29762 | 35845 17174 | 18671 34403 17202 17202 | 31010 | 15505 15505 | 0,490
35894 17947 17947 | 59132 | 29566 29566 | 35740 17123 | 18616 34577 17288 17288 | 30837 15418 15418 | 0,510
36391 18196 18196 | 58739 | 29370 29370 | 35635 17073 | 18562 34750 | 17375 17375 | 30664 | 15332 15332 | 0,531
36889 18445 18445 | 58345 | 29173 29173 | 35531 17023 | 18507 34923 17462 17462 | 30490 | 15245 15245 | 0,551
37389 18694 | 18694 | 57950 | 28975 28975 | 35427 16974 | 18453 35097 17548 17548 | 30317 15158 15158 | 0,571
37889 18944 18944 | 57553 | 28777 28777 | 35323 16924 | 18399 35270 | 17635 17635 | 30144 | 15072 15072 | 0,592
38389 19195 19195 | 57156 | 28578 28578 | 35220 16875 | 18346 35444 | 17722 17722 | 29970 | 14985 14985 | 0,612
38891 19445 19445 | 56757 | 28378 28378 | 35118 16825 | 18292 35617 17808 17808 | 29797 14898 14898 | 0,633
39393 19697 19697 | 56356 | 28178 28178 | 35015 16776 | 18239 35790 | 17895 17895 | 29623 14812 14812 | 0,653
39897 19948 19948 | 55955 | 27977 27977 | 34914 16728 | 18186 35964 | 17982 17982 | 29450 | 14725 14725 | 0,674
40401 20200 | 20200 | 55552 | 27776 27776 | 34812 16679 | 18133 36137 18069 18069 | 29277 14638 14638 | 0,694
40905 20453 | 20453 | 55149 | 27574 | 27574 | 34711 16631 | 18081 36310 | 18155 18155 | 29103 14552 14552 | 0,714
41411 20705 | 20705 | 54744 | 27372 27372 | 34611 16583 | 18028 36484 | 18242 18242 | 28930 | 14465 14465 | 0,735
41917 20959 | 20959 | 54337 | 27169 27169 | 34510 16535 | 17976 36657 18329 18329 | 28757 14378 14378 | 0,755
42424 21212 | 21212 | 53930 | 26965 26965 | 34411 16487 | 17924 | 36831 18415 18415 | 28583 14292 14292 | 0,776
42932 21466 | 21466 | 53522 | 26761 26761 | 34311 16439 | 17872 37004 | 18502 18502 | 28410 | 14205 14205 | 0,796
43441 21721 | 21721 | 53112 | 26556 26556 | 34212 16392 | 17821 37177 18589 18589 | 28236 14118 14118 | 0,816
43950 21975 | 21975 | 52701 | 26351 26351 | 34114 16344 | 17769 37351 18675 18675 | 28063 14032 14032 | 0,837
44461 22230 | 22230 | 52289 | 26145 26145 | 34015 16297 | 17718 37524 | 18762 18762 | 27890 | 13945 13945 | 0,857
44972 22486 | 22486 | 51876 | 25938 25938 | 33917 16250 | 17667 37697 18849 18849 | 27716 13858 13858 | 0,878
45483 22742 | 22742 | 51462 | 25731 25731 | 33820 16204 | 17616 37871 18935 18935 | 27543 13771 13771 | 0,898
45996 22998 | 22998 | 51047 | 25523 25523 | 33723 16157 | 17566 38044 | 19022 19022 | 27370 | 13685 13685 | 0,918
46509 23254 | 23254 | 50630 | 25315 25315 | 33626 16111 | 17515 38218 19109 19109 | 27196 13598 13598 | 0,939
47023 23511 | 23511 | 50213 | 25106 25106 | 33530 16065 | 17465 38391 19195 19195 | 27023 13511 13511 | 0,959
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Cizelge 4.29 (devam)

47538 | 23769 | 23769 | 49794 | 24897 | 24897 | 33434 | 16019 | 17415 | 38564 | 19282 | 19282 | 26849 | 13425 | 13425 | 0,980

48053 | 24026 | 24026 | 49374 | 24687 | 24687 | 33338 | 15973 | 17365 | 38738 | 19369 | 19369 | 26676 | 13338 | 13338 | 1,000

Gizelge 4.30 3.Arag 5. Yiikleme kosulu dinamik frenleme kuvvetleri

23756 11878 11878 68599 34299 34299 38411 19205 19205 30242 15121 15121 35171 17586 17586 0,000

24231 | 12116 | 12116 | 68239 | 34120 | 34120 | 38295 | 19147 | 19147 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

24707 | 12354 | 12354 | 67878 | 33939 | 33939 | 38180 | 19090 | 19090 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 | 0,041

25185 12592 12592 67516 33758 33758 38065 19032 19032 30763 15381 15381 34651 17326 17326 0,061

25663 12832 12832 67152 33576 33576 37950 18975 18975 30936 15468 15468 34478 17239 17239 0,082

26142 | 13071 | 13071 | 66787 | 33393 | 33393 | 37836 | 18918 | 18918 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102

26623 | 13311 | 13311 | 66420 | 33210 | 33210 | 37723 | 18861 | 18861 | 31283 | 15641 | 15641 | 34131 | 17066 | 17066 | 0,122

27104 | 13552 | 13552 | 66052 | 33026 | 33026 | 37610 | 18805 | 18805 | 31456 | 15728 | 15728 | 33958 | 16979 | 16979 | 0,143

27586 | 13793 | 13793 | 65682 | 32841 | 32841 | 37497 | 18749 | 18749 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163

28069 | 14034 | 14034 | 65311 | 32656 | 32656 | 37385 | 18693 | 18693 | 31803 | 15901 | 15901 | 33611 | 16805 | 16805 | 0,184

28553 | 14276 | 14276 | 64939 | 32469 | 32469 | 37274 | 18637 | 18637 | 31976 | 15988 | 15988 | 33438 | 16719 | 16719 | 0,204

29037 | 14519 | 14519 | 64565 | 32283 | 32283 | 37163 | 18581 | 18581 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,225

29523 | 14762 | 14762 | 64190 | 32095 | 32095 | 37052 | 18526 | 18526 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,245

30010 15005 15005 | 63814 | 31907 31907 | 36942 18471 | 18471 32496 16248 16248 | 32917 16459 16459 | 0,265

30497 | 15249 | 15249 | 63436 | 31718 | 31718 | 36832 | 18416 | 18416 | 32670 | 16335 | 16335 | 32744 | 16372 | 16372 | 0,286

30986 | 15493 | 15493 | 63057 | 31528 | 31528 | 36723 | 18361 | 18361 | 32843 | 16421 | 16421 | 32571 | 16285 | 16285 | 0,306

31475 | 15737 | 15737 | 62676 | 31338 | 31338 | 36614 | 18307 | 18307 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,327

31965 15982 15982 | 62295 | 31147 31147 | 36506 18253 | 18253 33190 | 16595 16595 | 32224 | 16112 16112 | 0,347

32456 | 16228 | 16228 | 61912 | 30956 | 30956 | 36398 | 18199 | 18199 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367

32948 16474 | 16474 | 61527 | 30764 | 30764 | 36290 18145 | 18145 33536 16768 16768 | 31877 15939 15939 | 0,388

33441 | 16720 | 16720 | 61142 | 30571 | 30571 | 36183 | 18091 | 18091 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408

33934 | 16967 | 16967 | 60755 | 30377 | 30377 | 36076 | 18038 | 18038 | 33883 | 16942 | 16942 | 31530 | 15765 | 15765 | 0,429

34429 17214 | 17214 | 60366 | 30183 30183 | 35970 17985 | 17985 34057 17028 17028 | 31357 15679 15679 | 0,449

35420 17710 17710 | 59586 | 29793 29793 | 35759 17879 | 17879 34403 17202 17202 | 31010 | 15505 15505 | 0,490

35917 17959 17959 | 59194 | 29597 29597 | 35654 17827 | 17827 34577 17288 17288 | 30837 15418 15418 | 0,510

36415 | 18208 | 18208 | 58801 | 29400 | 29400 | 35550 | 17775 | 17775 | 34750 | 17375 | 17375 | 30664 | 15332 | 15332 | 0,531

36914 | 18457 | 18457 | 58406 | 29203 | 29203 | 35445 | 17723 | 17723 | 34923 | 17462 | 17462 | 30490 | 15245 | 15245 | 0,551

37413 | 18707 | 18707 | 58010 | 29005 | 29005 | 35342 | 17671 | 17671 | 35097 | 17548 | 17548 | 30317 | 15158 | 15158 | 0,571

37914 | 18957 | 18957 | 57613 | 28807 | 28807 | 35239 | 17619 | 17619 | 35270 | 17635 | 17635 | 30144 | 15072 | 15072 | 0,592

38415 | 19207 | 19207 | 57215 | 28607 | 28607 | 35136 | 17568 | 17568 | 35444 | 17722 | 17722 | 29970 | 14985 | 14985 | 0,612

38917 | 19458 | 19458 | 56815 | 28408 | 28408 | 35033 | 17517 | 17517 | 35617 | 17808 | 17808 | 29797 | 14898 | 14898 | 0,633

39419 | 19710 | 19710 | 56415 | 28207 | 28207 | 34931 | 17466 | 17466 | 35790 | 17895 | 17895 | 29623 | 14812 | 14812 | 0,653

39923 19961 19961 | 56013 | 28006 28006 | 34830 17415 | 17415 35964 | 17982 17982 | 29450 | 14725 14725 | 0,674

40427 | 20214 | 20214 | 55610 | 27805 | 27805 | 34728 | 17364 | 17364 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,694

40932 20466 | 20466 | 55205 | 27603 27603 | 34627 17314 | 17314 | 36310 | 18155 18155 | 29103 14552 14552 | 0,714

41438 20719 | 20719 | 54800 | 27400 27400 | 34527 17264 | 17264 | 36484 | 18242 18242 | 28930 | 14465 14465 | 0,735

41945 20972 20972 54393 27197 27197 34427 17214 17214 36657 18329 18329 28757 14378 14378 0,755

42452 | 21226 | 21226 | 53985 | 26993 | 26993 | 34327 | 17164 | 17164 | 36831 | 18415 | 18415 | 28583 | 14292 | 14292 | 0,776

42961 | 21480 | 21480 | 53576 | 26788 | 26788 | 34228 | 17114 | 17114 | 37004 | 18502 | 18502 | 28410 | 14205 | 14205 | 0,796

43470 21735 | 21735 | 53166 | 26583 26583 | 34129 17065 | 17065 37177 18589 18589 | 28236 14118 14118 | 0,816

43979 21990 | 21990 | 52755 | 26378 26378 | 34031 17015 | 17015 37351 18675 18675 | 28063 14032 14032 | 0,837

44490 | 22245 | 22245 | 52343 | 26171 | 26171 | 33933 | 16966 | 16966 | 37524 | 18762 | 18762 | 27890 | 13945 | 13945 | 0,857

45001 | 22501 | 22501 | 51929 | 25965 | 25965 | 33835 | 16917 | 16917 | 37697 | 18849 | 18849 | 27716 | 13858 | 13858 | 0,878
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Cizelge 4.30 (devam)

45513 | 22757 | 22757 | 51514 | 25757 | 25757 | 33738 | 16869 | 16869 | 37871 | 18935 | 18935 | 27543 | 13771 | 13771 | 0,898

46026 | 23013 | 23013 | 51099 | 25549 | 25549 | 33641 | 16820 | 16820 | 38044 | 19022 | 19022 | 27370 | 13685 | 13685 | 0,918

46539 23270 23270 50682 25341 25341 33544 16772 16772 38218 19109 19109 27196 13598 13598 0,939

47054 23527 23527 50264 25132 25132 33448 16724 16724 38391 19195 19195 27023 13511 13511 0,959

47569 23784 | 23784 | 49845 24922 24922 33352 16676 16676 38564 19282 19282 26849 13425 13425 0,980

48084 | 24042 | 24042 | 49424 | 24712 | 24712 | 33257 | 16628 | 16628 | 38738 | 19369 | 19369 | 26676 | 13338 | 13338 | 1,000

Cizelge 4.31 3.Arac 6. Yiikleme kosulu dinamik frenleme kuvvetleri

23744 11872 11872 68538 34269 34269 38483 20042 18441 30242 15121 15121 35171 17586 17586 0,000

24219 | 12110 | 12110 | 68179 | 34090 | 34090 | 38367 | 19981 | 18386 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

24695 | 12348 | 12348 | 67819 | 33909 | 33909 | 38251 | 19921 | 18330 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 | 0,041

25172 | 12586 | 12586 | 67457 | 33728 | 33728 | 38136 | 19861 | 18275 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 | 0,061

25650 | 12825 | 12825 | 67093 | 33547 | 33547 | 38022 | 19801 | 18220 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 | 0,082

26129 | 13065 | 13065 | 66729 | 33364 | 33364 | 37908 | 19742 | 18166 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102

26609 | 13304 | 13304 | 66362 | 33181 | 33181 | 37794 | 19683 | 18111 | 31283 | 15641 | 15641 | 34131 | 17066 | 17066 | 0,122

27090 | 13545 | 13545 | 65995 | 32997 | 32997 | 37681 | 19624 | 18057 | 31456 | 15728 | 15728 | 33958 | 16979 | 16979 | 0,143

27572 | 13786 | 13786 | 65626 | 32813 | 32813 | 37568 | 19565 | 18003 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163

28054 | 14027 14027 | 65255 | 32628 32628 | 37456 19507 | 17949 31803 15901 15901 | 33611 16805 16805 | 0,184

28538 14269 14269 | 64883 | 32442 32442 | 37344 19449 | 17896 31976 15988 15988 | 33438 16719 16719 | 0,204

29022 | 14511 | 14511 | 64510 | 32255 | 32255 | 37233 | 19391 | 17842 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,225

29508 | 14754 | 14754 | 64135 | 32068 | 32068 | 37122 | 19333 | 17789 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,245

29994 | 14997 | 14997 | 63759 | 31880 | 31880 | 37012 | 19275 | 17736 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265

30481 15241 15241 | 63382 | 31691 31691 | 36902 19218 | 17684 | 32670 | 16335 16335 | 32744 | 16372 16372 | 0,286

30969 15485 15485 | 63003 | 31502 31502 | 36793 19161 | 17631 32843 16421 16421 | 32571 16285 16285 | 0,306

31458 | 15729 | 15729 | 62623 | 31312 | 31312 | 36684 | 19104 | 17579 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,327

31948 | 15974 | 15974 | 62242 | 31121 | 31121 | 36575 | 19048 | 17527 | 33190 | 16595 | 16595 | 32224 | 16112 | 16112 | 0,347

32439 | 16219 | 16219 | 61859 | 30930 | 30930 | 36467 | 18992 | 17475 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367

32931 | 16465 | 16465 | 61475 | 30738 | 30738 | 36359 | 18936 | 17424 | 33536 | 16768 | 16768 | 31877 | 15939 | 15939 | 0,388

33423 | 16712 | 16712 | 61090 | 30545 | 30545 | 36252 | 18880 | 17372 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408

33916 | 16958 | 16958 | 60704 | 30352 | 30352 | 36145 | 18824 | 17321 | 33883 | 16942 | 16942 | 31530 | 15765 | 15765 | 0,429

34411 | 17205 | 17205 | 60316 | 30158 | 30158 | 36039 | 18769 | 17270 | 34057 | 17028 | 17028 | 31357 | 15679 | 15679 | 0,449

34906 17453 17453 | 59927 | 29963 29963 | 35933 18714 | 17219 34230 | 17115 17115 | 31184 | 15592 15592 | 0,469

35402 | 17701 | 17701 | 59536 | 29768 | 29768 | 35827 | 18659 | 17169 | 34403 | 17202 | 17202 | 31010 | 15505 | 15505 | 0,490

35898 | 17949 | 17949 | 59144 | 29572 | 29572 | 35722 | 18604 | 17119 | 34577 | 17288 | 17288 | 30837 | 15418 | 15418 | 0,510

36396 | 18198 | 18198 | 58752 | 29376 | 29376 | 35618 | 18549 | 17068 | 34750 | 17375 | 17375 | 30664 | 15332 | 15332 | 0,531

36894 | 18447 | 18447 | 58357 | 29179 | 29179 | 35514 | 18495 | 17018 | 34923 | 17462 | 17462 | 30490 | 15245 | 15245 | 0,551

37394 | 18697 | 18697 | 57962 | 28981 | 28981 | 35410 | 18441 | 16969 | 35097 | 17548 | 17548 | 30317 | 15158 | 15158 | 0,571

37894 | 18947 | 18947 | 57565 | 28783 | 28783 | 35306 | 18387 | 16919 | 35270 | 17635 | 17635 | 30144 | 15072 | 15072 | 0,592

38394 | 19197 19197 | 57167 | 28584 | 28584 | 35203 18334 | 16870 35444 | 17722 17722 | 29970 | 14985 14985 | 0,612

38896 19448 19448 | 56768 | 28384 | 28384 | 35101 18280 | 16821 35617 17808 17808 | 29797 14898 14898 | 0,633

39399 19699 19699 | 56368 | 28184 | 28184 | 34999 18227 | 16772 35790 | 17895 17895 | 29623 14812 14812 | 0,653

39902 | 19951 | 19951 | 55967 | 27983 | 27983 | 34897 | 18174 | 16723 | 35964 | 17982 | 17982 | 29450 | 14725 | 14725 | 0,674

40406 | 20203 | 20203 | 55564 | 27782 | 27782 | 34795 | 18121 | 16674 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,694

40911 20455 20455 55160 27580 27580 34695 18069 16626 36310 18155 18155 29103 14552 14552 0,714

41416 20708 20708 54755 27377 27377 34594 18016 16578 36484 18242 18242 28930 14465 14465 0,735

41923 | 20961 | 20961 | 54349 | 27174 | 27174 | 34494 | 17964 | 16530 | 36657 | 18329 | 18329 | 28757 | 14378 | 14378 | 0,755

42430 | 21215 | 21215 | 53941 | 26971 | 26971 | 34394 | 17912 | 16482 | 36831 | 18415 | 18415 | 28583 | 14292 | 14292 | 0,776
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Cizelge 4.31 (devam)

42938 | 21469 | 21469 | 53533 | 26766 | 26766 | 34295 | 17860 | 16434 | 37004 | 18502 | 18502

43447 | 21723 | 21723 | 53123 | 26561 | 26561 | 34196 | 17809 | 16387 | 37177 | 18589 | 18589 | 28236 | 14118 | 14118 | 0,816

43956 21978 21978 52712 26356 26356 34097 17757 16340 37351 18675 18675 28063 14032 14032 0,837

44467 22233 22233 52300 26150 26150 33999 17706 16293 37524 18762 18762 27890 13945 13945 0,857

44978 22489 22489 51887 25943 25943 33901 17655 16246 37697 18849 18849 27716 13858 13858 0,878

45489 | 22745 | 22745 | 51472 | 25736 | 25736 | 33803 | 17605 | 16199 | 37871 | 18935 | 18935 | 27543 | 13771 | 13771 | 0,898

46002 | 23001 | 23001 | 51057 | 25529 | 25529 | 33706 | 17554 | 16152 | 38044 | 19022 | 19022 | 27370 | 13685 | 13685 | 0,918

46515 23258 23258 50640 25320 25320 33610 17504 16106 38218 19109 19109 27196 13598 13598 0,939

47029 23515 23515 50223 25111 25111 33513 17453 16060 38391 19195 19195 27023 13511 13511 0,959

47544 23772 23772 | 49804 24902 24902 33417 17403 16014 38564 19282 19282 26849 13425 13425 0,980

48059 | 24030 | 24030 | 49384 | 24692 | 24692 | 33322 | 17354 | 15968 | 38738 | 19369 | 19369 | 26676 | 13338 | 13338 | 1,000

Cizelge 4.32 3.Arac 7. Yiikleme kosulu dinamik frenleme kuvvetleri

24669 12334 | 12334 | 65976 | 32988 32988 | 40121 18991 | 21130 30242 15121 15121 | 35171 17586 17586 | 0,000

25137 | 12569 | 12569 | 65627 | 32814 | 32814 | 40001 | 18935 | 21067 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

25606 | 12803 | 12803 | 65277 | 32638 | 32638 | 39882 | 18878 | 21004 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 | 0,041

26077 | 13038 | 13038 | 64925 | 32463 | 32463 | 39764 | 18822 | 20942 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 | 0,061

26548 13274 | 13274 | 64572 | 32286 32286 | 39646 18766 | 20879 30936 15468 15468 | 34478 17239 17239 | 0,082

27020 | 13510 | 13510 | 64217 | 32109 | 32109 | 39528 | 18711 | 20818 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102

27493 | 13747 | 13747 | 63861 | 31930 | 31930 | 39411 | 18655 | 20756 | 31283 | 15641 | 15641 | 34131 | 17066 | 17066 | 0,122

27967 | 13984 | 13984 | 63503 | 31752 | 31752 | 39295 | 18600 | 20695 | 31456 | 15728 | 15728 | 33958 | 16979 | 16979 | 0,143

28442 | 14221 | 14221 | 63144 | 31572 | 31572 | 39179 | 18545 | 20633 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163

28918 | 14459 | 14459 | 62784 | 31392 | 31392 | 39063 | 18491 | 20573 | 31803 | 15901 | 15901 | 33611 | 16805 | 16805 | 0,184

29395 | 14698 | 14698 | 62422 | 31211 | 31211 | 38948 | 18436 | 20512 | 31976 | 15988 | 15988 | 33438 | 16719 | 16719 | 0,204

29873 | 14937 | 14937 | 62058 | 31029 | 31029 | 38833 | 18382 | 20452 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,225

30352 | 15176 | 15176 | 61694 | 30847 | 30847 | 38719 | 18328 | 20392 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,245

30832 | 15416 | 15416 | 61327 | 30664 | 30664 | 38606 | 18274 | 20332 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265

31313 | 15656 | 15656 | 60960 | 30480 | 30480 | 38493 | 18220 | 20272 | 32670 | 16335 | 16335 | 32744 | 16372 | 16372 | 0,286

31795 | 15897 | 15897 | 60591 | 30295 | 30295 | 38380 | 18167 | 20213 | 32843 | 16421 | 16421 | 32571 | 16285 | 16285 | 0,306

32277 | 16139 | 16139 | 60221 | 30110 | 30110 | 38268 | 18114 | 20154 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,327

32761 | 16380 | 16380 | 59849 | 29924 | 29924 | 38156 | 18061 | 20095 | 33190 | 16595 | 16595 | 32224 | 16112 | 16112 | 0,347

33245 | 16622 | 16622 | 59476 | 29738 | 29738 | 38044 | 18008 | 20036 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367

33730 | 16865 | 16865 | 59101 | 29551 | 29551 | 37934 | 17956 | 19978 | 33536 | 16768 | 16768 | 31877 | 15939 | 15939 | 0,388

34216 | 17108 | 17108 | 58726 | 29363 | 29363 | 37823 | 17904 | 19920 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408

34703 17352 17352 | 58349 | 29174 | 29174 | 37713 17852 | 19862 33883 16942 16942 | 31530 | 15765 15765 | 0,429

35191 17596 17596 | 57970 | 28985 28985 | 37604 17800 | 19804 | 34057 17028 17028 | 31357 15679 15679 | 0,449

35680 | 17840 | 17840 | 57590 | 28795 | 28795 | 37495 | 17748 | 19747 | 34230 | 17115 | 17115 | 31184 | 15592 | 15592 | 0,469

36170 | 18085 | 18085 | 57209 | 28605 | 28605 | 37386 | 17697 | 19689 | 34403 | 17202 | 17202 | 31010 | 15505 | 15505 | 0,490

36660 18330 18330 | 56827 | 28414 | 28414 | 37278 17645 | 19632 34577 17288 17288 | 30837 15418 15418 | 0,510

37152 18576 18576 56443 28222 28222 37170 17594 19576 34750 17375 17375 30664 15332 15332 0,531

37644 | 18822 18822 | 56059 | 28029 28029 | 37063 17544 | 19519 34923 17462 17462 | 30490 | 15245 15245 | 0,551
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Cizelge 4.32 (devam)

38137 19069 19069 | 55672 | 27836 27836 | 36956 17493 | 19463 35097 17548 17548 | 30317 15158 15158 | 0571
38631 19316 19316 | 55285 | 27642 27642 | 36849 17443 | 19407 35270 | 17635 17635 | 30144 | 15072 15072 | 0,592
39126 19563 19563 | 54896 | 27448 27448 | 36743 17392 | 19351 35444 | 17722 17722 | 29970 | 14985 14985 | 0,612
39621 19811 19811 | 54506 | 27253 27253 | 36638 17342 | 19295 35617 17808 17808 | 29797 14898 14898 | 0,633
40118 20059 | 20059 | 54115 | 27058 27058 | 36532 17293 | 19240 35790 | 17895 17895 | 29623 14812 14812 | 0,653
40615 20308 | 20308 | 53723 | 26861 26861 | 36428 17243 | 19185 35964 | 17982 17982 | 29450 | 14725 14725 | 0,674
41113 20557 | 20557 | 53329 | 26664 | 26664 | 36323 17194 | 19130 36137 18069 18069 | 29277 14638 | 14638 | 0,694
41612 20806 | 20806 | 52934 | 26467 26467 | 36219 17144 | 19075 36310 | 18155 18155 | 29103 14552 14552 | 0,714
42112 21056 | 21056 | 52538 | 26269 26269 | 36116 17095 | 19020 36484 | 18242 18242 | 28930 | 14465 14465 | 0,735
42612 21306 | 21306 | 52140 | 26070 26070 | 36012 17046 | 18966 36657 18329 18329 | 28757 14378 14378 | 0,755
43114 | 21557 | 21557 | 51742 | 25871 25871 | 35910 16998 | 18912 36831 18415 18415 | 28583 14292 14292 | 0,776
43616 21808 | 21808 | 51342 | 25671 25671 | 35807 16949 | 18858 37004 | 18502 18502 | 28410 | 14205 14205 | 0,796
44119 22059 | 22059 | 50941 | 25471 25471 | 35705 16901 | 18804 | 37177 18589 18589 | 28236 14118 14118 | 0,816
44622 22311 | 22311 | 50539 | 25270 25270 | 35604 16853 | 18751 37351 18675 18675 | 28063 14032 14032 | 0,837
45127 22563 | 22563 | 50136 | 25068 25068 | 35503 16805 | 18697 37524 | 18762 18762 | 27890 | 13945 13945 | 0,857
45632 22816 | 22816 | 49731 | 24866 24866 | 35402 16757 | 18644 | 37697 18849 18849 | 27716 13858 13858 | 0,878
46138 23069 | 23069 | 49326 | 24663 24663 | 35302 16710 | 18592 37871 18935 18935 | 27543 13771 13771 | 0,898
46645 23322 | 23322 | 48919 | 24459 24459 | 35202 16663 | 18539 38044 | 19022 19022 | 27370 | 13685 13685 | 0,918
47152 23576 | 23576 | 48511 | 24255 24255 | 35102 16615 | 18486 38218 19109 19109 | 27196 13598 13598 | 0,939
47661 23830 | 23830 | 48102 | 24051 24051 | 35003 16569 | 18434 | 38391 19195 19195 | 27023 13511 13511 | 0,959
48170 24085 | 24085 | 47692 | 23846 23846 | 34904 16522 | 18382 38564 | 19282 19282 | 26849 13425 13425 | 0,980
48680 24340 | 24340 | 47280 | 23640 23640 | 34805 16475 | 18330 38738 19369 19369 | 26676 13338 13338 1,000

Gizelge 4.33 3.Arag 8. Yiikleme kosulu dinamik frenleme kuvvetleri

25134 | 12567 | 12567 | 65612 | 32806 | 32806 | 40019 | 20010 | 20010 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020
25603 | 12802 | 12802 | 65262 | 32631 | 32631 | 39900 | 19950 | 19950 | 30589 | 15295 | 15295 | 34825 | 17412 | 17412 | 0,041
26073 | 13037 | 13037 | 64910 | 32455 | 32455 | 39782 | 19891 | 19891 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 | 0,061
26545 | 13272 | 13272 | 64557 | 32279 | 32279 | 39664 | 19832 | 19832 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 | 0,082
27017 | 13508 | 13508 | 64203 | 32101 | 32101 | 39546 | 19773 | 19773 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102
27490 | 13745 | 13745 | 63846 | 31923 | 31923 | 39429 | 19714 | 19714 | 31283 | 15641 | 15641 | 34131 | 17066 | 17066 | 0,122
27964 | 13982 | 13982 | 63489 | 31744 | 31744 | 39312 | 19656 | 19656 | 31456 | 15728 | 15728 | 33958 | 16979 | 16979 | 0,143
28439 | 14219 | 14219 | 63130 | 31565 | 31565 | 39196 | 19598 | 19598 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163
28915 | 14457 | 14457 | 62770 | 31385 | 31385 | 39081 | 19540 | 19540 | 31803 | 15901 | 15901 | 33611 | 16805 | 16805 | 0,184
29392 | 14696 | 14696 | 62408 | 31204 | 31204 | 38966 | 19483 | 19483 | 31976 | 15988 | 15988 | 33438 | 16719 | 16719 | 0,204
29870 | 14935 | 14935 | 62045 | 31022 | 31022 | 38851 | 19426 | 19426 | 32149 | 16075 | 16075 | 33264 | 16632 | 16632 | 0,225
30348 | 15174 | 15174 | 61680 | 30840 | 30840 | 38737 | 19368 | 19368 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,245
30828 | 15414 | 15414 | 61314 | 30657 | 30657 | 38623 | 19312 | 19312 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265
31309 | 15654 | 15654 | 60946 | 30473 | 30473 | 38510 | 19255 | 19255 | 32670 | 16335 | 16335 | 32744 | 16372 | 16372 | 0,286
31790 | 15895 | 15895 | 60577 | 30289 | 30289 | 38397 | 19199 | 19199 | 32843 | 16421 | 16421 | 32571 | 16285 | 16285 | 0,306
32273 | 16136 | 16136 | 60207 | 30104 | 30104 | 38285 | 19143 | 19143 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,327
32756 | 16378 | 16378 | 59836 | 29918 | 29918 | 38173 | 19087 | 19087 | 33190 | 16595 | 16595 | 32224 | 16112 | 16112 | 0,347
33241 | 16620 | 16620 | 59463 | 29731 | 29731 | 38062 | 19031 | 19031 | 33363 | 16682 | 16682 | 32051 | 16025 | 16025 | 0,367
33726 | 16863 | 16863 | 59088 | 29544 | 29544 | 37951 | 18975 | 18975 | 33536 | 16768 | 16768 | 31877 | 15939 | 15939 | 0,388
34212 | 17106 | 17106 | 58713 | 29356 | 29356 | 37840 | 18920 | 18920 | 33710 | 16855 | 16855 | 31704 | 15852 | 15852 | 0,408
34699 | 17349 | 17349 | 58336 | 29168 | 29168 | 37730 | 18865 | 18865 | 33883 | 16942 | 16942 | 31530 | 15765 | 15765 | 0,429
35187 | 17593 | 17593 | 57958 | 28979 | 28979 | 37621 | 18810 | 18810 | 34057 | 17028 | 17028 | 31357 | 15679 | 15679 | 0,449
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Cizelge 4.33 (devam)

35676 | 17838 | 17838 | 57578 | 28789 | 28789 | 37512 | 18756 | 18756 | 34230 | 17115 | 17115 | 31184 | 15592 | 15592 | 0,469

36165 | 18083 | 18083 | 57197 | 28598 | 28598 | 37403 | 18702 | 18702 | 34403 | 17202 | 17202 | 31010 | 15505 | 15505 | 0,490

36656 18328 18328 56815 28407 28407 37295 18647 18647 34577 17288 17288 30837 15418 15418 0,510

37147 18573 18573 56431 28216 28216 37187 18594 18594 34750 17375 17375 30664 15332 15332 0,531

37639 18820 18820 56046 28023 28023 37080 18540 18540 34923 17462 17462 30490 15245 15245 0,551

38132 | 19066 | 19066 | 55660 | 27830 | 27830 | 36973 | 18486 | 18486 | 35097 | 17548 | 17548 | 30317 | 15158 | 15158 | 0,571

38626 | 19313 | 19313 | 55273 | 27636 | 27636 | 36866 | 18433 | 18433 | 35270 | 17635 | 17635 | 30144 | 15072 | 15072 | 0,592

39121 19560 19560 54884 27442 27442 36760 18380 18380 35444 17722 17722 29970 14985 14985 0,612

39616 19808 19808 54494 27247 27247 36654 18327 18327 35617 17808 17808 29797 14898 14898 0,633

40113 20056 20056 54103 27052 27052 36549 18275 18275 35790 17895 17895 29623 14812 14812 0,653

40610 | 20305 | 20305 | 53711 | 26855 | 26855 | 36444 | 18222 | 18222 | 35964 | 17982 | 17982 | 29450 | 14725 | 14725 | 0,674

41108 | 20554 | 20554 | 53317 | 26659 | 26659 | 36340 | 18170 | 18170 | 36137 | 18069 | 18069 | 29277 | 14638 | 14638 | 0,694

41607 | 20803 | 20803 | 52923 | 26461 | 26461 | 36236 | 18118 | 18118 | 36310 | 18155 | 18155 | 29103 | 14552 | 14552 | 0,714

42106 | 21053 | 21053 | 52527 | 26263 | 26263 | 36132 | 18066 | 18066 | 36484 | 18242 | 18242 | 28930 | 14465 | 14465 | 0,735

42607 | 21303 | 21303 | 52129 | 26065 | 26065 | 36029 | 18015 | 18015 | 36657 | 18329 | 18329 | 28757 | 14378 | 14378 | 0,755

43108 | 21554 | 21554 | 51731 | 25865 | 25865 | 35926 | 17963 | 17963 | 36831 | 18415 | 18415 | 28583 | 14292 | 14292 | 0,776

43610 | 21805 | 21805 | 51331 | 25666 | 25666 | 35824 | 17912 | 17912 | 37004 | 18502 | 18502 | 28410 | 14205 | 14205 | 0,796

44113 | 22056 | 22056 | 50930 | 25465 | 25465 | 35722 | 17861 | 17861 | 37177 | 18589 | 18589 | 28236 | 14118 | 14118 | 0,816

44617 | 22308 | 22308 | 50528 | 25264 | 25264 | 35620 | 17810 | 17810 | 37351 | 18675 | 18675 | 28063 | 14032 | 14032 | 0,837

45121 | 22561 | 22561 | 50125 | 25063 | 25063 | 35519 | 17760 | 17760 | 37524 | 18762 | 18762 | 27890 | 13945 | 13945 | 0,857

45626 | 22813 | 22813 | 49721 | 24860 | 24860 | 35418 | 17709 | 17709 | 37697 | 18849 | 18849 | 27716 | 13858 | 13858 | 0,878

46132 | 23066 | 23066 | 49315 | 24658 | 24658 | 35318 | 17659 | 17659 | 37871 | 18935 | 18935 | 27543 | 13771 | 13771 | 0,898

46639 | 23319 | 23319 | 48908 | 24454 | 24454 | 35218 | 17609 | 17609 | 38044 | 19022 | 19022 | 27370 | 13685 | 13685 | 0,918

47146 23573 | 23573 | 48501 | 24250 24250 | 35118 17559 | 17559 38218 19109 19109 | 27196 13598 13598 | 0,939

47655 | 23827 | 23827 | 48092 | 24046 | 24046 | 35019 | 17510 | 17510 | 38391 | 19195 | 19195 | 27023 | 13511 | 13511 | 0,959

48164 | 24082 | 24082 | 47681 | 23841 | 23841 | 34920 | 17460 | 17460 | 38564 | 19282 | 19282 | 26849 | 13425 | 13425 | 0,980

48673 24337 | 24337 | 47270 | 23635 23635 | 34822 17411 | 17411 38738 19369 19369 | 26676 13338 13338 1,000

Cizelge 4.34 3.Arac 9. Yikleme kosulu dinamik frenleme kuvvetleri

24669 | 12334 | 12334 | 65976 | 32988 | 32988 | 40121 | 21130 | 18991 | 30242 | 15121 | 15121 | 35171 | 17586 | 17586 | 0,000

25137 | 12569 | 12569 | 65627 | 32814 | 32814 | 40001 | 21067 | 18935 | 30416 | 15208 | 15208 | 34998 | 17499 | 17499 | 0,020

25606 12803 12803 | 65277 | 32638 32638 | 39882 | 21004 | 18878 30589 15295 15295 | 34825 17412 17412 | 0,041

26077 | 13038 | 13038 | 64925 | 32463 | 32463 | 39764 | 20942 | 18822 | 30763 | 15381 | 15381 | 34651 | 17326 | 17326 | 0,061

26548 | 13274 | 13274 | 64572 | 32286 | 32286 | 39646 | 20879 | 18766 | 30936 | 15468 | 15468 | 34478 | 17239 | 17239 | 0,082

27020 | 13510 | 13510 | 64217 | 32109 | 32109 | 39528 | 20818 | 18711 | 31109 | 15555 | 15555 | 34304 | 17152 | 17152 | 0,102

27493 | 13747 | 13747 | 63861 | 31930 | 31930 | 39411 | 20756 | 18655 | 31283 | 15641 | 15641 | 34131 | 17066 | 17066 | 0,122

27967 | 13984 | 13984 | 63503 | 31752 | 31752 | 39295 | 20695 | 18600 | 31456 | 15728 | 15728 | 33958 | 16979 | 16979 | 0,143

28442 | 14221 | 14221 | 63144 | 31572 | 31572 | 39179 | 20633 | 18545 | 31629 | 15815 | 15815 | 33784 | 16892 | 16892 | 0,163

28918 14459 14459 | 62784 | 31392 31392 | 39063 | 20573 | 18491 31803 15901 15901 | 33611 16805 16805 | 0,184

29395 14698 14698 | 62422 | 31211 31211 | 38948 | 20512 | 18436 31976 15988 15988 | 33438 16719 16719 | 0,204

29873 14937 14937 | 62058 | 31029 31029 | 38833 | 20452 | 18382 32149 16075 16075 | 33264 | 16632 16632 | 0,225

30352 | 15176 | 15176 | 61694 | 30847 | 30847 | 38719 | 20392 | 18328 | 32323 | 16161 | 16161 | 33091 | 16545 | 16545 | 0,245

30832 | 15416 | 15416 | 61327 | 30664 | 30664 | 38606 | 20332 | 18274 | 32496 | 16248 | 16248 | 32917 | 16459 | 16459 | 0,265

31313 15656 15656 | 60960 | 30480 30480 | 38493 | 20272 | 18220 32670 | 16335 16335 | 32744 | 16372 16372 | 0,286

31795 15897 15897 | 60591 | 30295 30295 | 38380 | 20213 | 18167 32843 16421 16421 | 32571 16285 16285 | 0,306

32277 | 16139 | 16139 | 60221 | 30110 | 30110 | 38268 | 20154 | 18114 | 33016 | 16508 | 16508 | 32397 | 16199 | 16199 | 0,327

32761 | 16380 | 16380 | 59849 | 29924 | 29924 | 38156 | 20095 | 18061 | 33190 | 16595 | 16595 | 32224 | 16112 | 16112 | 0,347
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Cizelge 4.34 (devam)

33245 16622 16622 59476 29738 29738 38044 20036 18008 33363 16682 16682 32051 16025 16025 0,367
33730 16865 16865 59101 29551 29551 37934 19978 17956 33536 16768 16768 31877 15939 15939 0,388
34216 17108 17108 58726 29363 29363 37823 19920 17904 33710 16855 16855 31704 15852 15852 0,408
34703 17352 17352 58349 29174 29174 37713 19862 17852 33883 16942 16942 31530 15765 15765 0,429
35191 17596 17596 57970 28985 28985 37604 19804 17800 34057 17028 17028 31357 15679 15679 0,449
35680 17840 17840 57590 28795 28795 37495 19747 17748 34230 17115 17115 31184 15592 15592 0,469
36170 18085 18085 57209 28605 28605 37386 19689 17697 34403 17202 17202 31010 15505 15505 0,490
36660 18330 18330 56827 28414 28414 37278 19632 17645 34577 17288 17288 30837 15418 15418 0,510
37152 18576 18576 56443 28222 28222 37170 19576 17594 34750 17375 17375 30664 15332 15332 0,531
37644 18822 18822 56059 28029 28029 37063 19519 17544 34923 17462 17462 30490 15245 15245 0,551
38137 19069 19069 55672 27836 27836 36956 19463 17493 35097 17548 17548 30317 15158 15158 0,571
38631 19316 19316 55285 27642 27642 36849 19407 17443 35270 17635 17635 30144 15072 15072 0,592
39126 19563 19563 54896 27448 27448 36743 19351 17392 35444 17722 17722 29970 14985 14985 0,612
39621 19811 19811 54506 27253 27253 36638 19295 17342 35617 17808 17808 29797 14898 14898 0,633
40118 20059 20059 54115 27058 27058 36532 19240 17293 35790 17895 17895 29623 14812 14812 0,653
40615 20308 20308 53723 26861 26861 36428 19185 17243 35964 17982 17982 29450 14725 14725 0,674
41113 20557 20557 53329 26664 26664 36323 19130 17194 36137 18069 18069 29277 14638 14638 0,694
41612 20806 20806 52934 26467 26467 36219 19075 17144 36310 18155 18155 29103 14552 14552 0,714
42112 21056 21056 52538 26269 26269 36116 19020 17095 36484 18242 18242 28930 14465 14465 0,735
42612 21306 21306 52140 26070 26070 36012 18966 17046 36657 18329 18329 28757 14378 14378 0,755
43114 21557 21557 51742 25871 25871 35910 18912 16998 36831 18415 18415 28583 14292 14292 0,776
43616 21808 21808 51342 25671 25671 35807 18858 16949 37004 18502 18502 28410 14205 14205 0,796
44119 22059 22059 50941 25471 25471 35705 18804 16901 37177 18589 18589 28236 14118 14118 0,816
44622 22311 22311 50539 25270 25270 35604 18751 16853 37351 18675 18675 28063 14032 14032 0,837
45127 22563 22563 50136 25068 25068 35503 18697 16805 37524 18762 18762 27890 13945 13945 0,857
45632 22816 22816 49731 24866 24866 35402 18644 16757 37697 18849 18849 27716 13858 13858 0,878
46138 23069 23069 49326 24663 24663 35302 18592 16710 37871 18935 18935 27543 13771 13771 0,898
46645 23322 23322 48919 24459 24459 35202 18539 16663 38044 19022 19022 27370 13685 13685 0,918
47152 23576 23576 48511 24255 24255 35102 18486 16615 38218 19109 19109 27196 13598 13598 0,939
47661 23830 23830 48102 24051 24051 35003 18434 16569 38391 19195 19195 27023 13511 13511 0,959
48170 24085 24085 47692 23846 23846 34904 18382 16522 38564 19282 19282 26849 13425 13425 0,980
48680 24340 24340 47280 23640 23640 34805 18330 16475 38738 19369 19369 26676 13338 13338 1,000
Gizelge 4.35 1000 kg yiikiin 3.araca senaryo 1-2-3-4-5-6-7-8-9 da ylklenmesi
durumunda basing degisimlerini gosteren tablo
l.senaryo |2.senaryo |3.senaryo |4.senaryo |5.senaryo | 6.senaryo | 7.senaryo | 8.senaryo | 9.senaryo
P1 |1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
P2 1,131 1,131 1,131 1,124 1,124 1,124 1,116 1,116 1,116
P3 | 0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
P4 | 0,965 0,965 0,965 0,927 0,927 0,927 0,888 0,888 0,888
P5 |0,522 0,446 0,37 0,6 0,49 0,385 0,675 0,538 0,4
P6 (0,37 0,446 0,522 0,385 0,49 0,6 0,4 0,538 0,675
P7 |04 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
P8 |04 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
P9 (04 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
P10 (0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
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Sekil 4.23 1000 kg ylikiin 3.araca senaryo 1-2-3-4-5-6-7-8-9 da yiiklenmesi durumunda
basinc degisimlerini gésteren grafik

1,2 1,2
1 1
——Seri 1
- Seri 2
0,8 0,8 Seri 4
—Seri 5
0,6 0,6 - Seri 6
——Seri 7
0,4 D 0,4 — Seri 8
—Seri 9
0.2 0.2 Seri 3
0 T T T T T T T T T O
1 2 3 4 5 6 7 8 9 10

Cizelge 4.36 1000 kg yukin 3.araca senaryo 1-2-3-4-5-6-7-8-9 da ylklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi
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Sekil 4.24 1000 kg ylikin 3.araca senaryo 1-2-3-4-5-6-7-8-9 da yiklenmesi ve z=1 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

60000 WF Z1F
BF_Z 1F_sag
50000 OF_Z 1F_sol
OF Z 1R
40000 - BF_Z 1R _sag
N VN VN VN NN N Y
30000 {HHI fl fl I I | [ [ [ mF Z 2R
OF_Z 2R _sag
20000 BF_Z 2R sol
mF Z 3F
10000 4 OF Z 3F_sag
0 OF_Z 3F _sol
o ] o o ] ) o ] o mF_Z3R
({o& sz»d (\fb6 ({bd ({bd bed ({z@ be‘* be& BF_Z 3R_sag
RN AP SN X A AP S N BF_Z 3R sol
| W4

Cizelge 4.37 1000 kg yukun 3.araca senaryo 1-2-3-4-5-6-7-8-9 da yliklenmesi ve z=0.5
ile frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

Sekil 4.25 1000 kg ylikin 3.araca senaryo 1-2-3-4-5-6-7-8-9 da yiiklenmesi ve z=0.5 ile
frenlenmeleri durumunda sol sag optimum frenleme kuvvetlerinin mukayesesi

BF_Z 1F_sag
60000 OF_Z 1F_sol
OF Z 1R
50000 BF _Z 1R sag
40000 O F_Z 1R _sol
BF Z 2R
30000 A - - - Iy ke Tih OF_Z 2R sag
I I I BF_Z 2R sol
20000 -+ BF_Z 3F
10000 - OF_Z 3F_sag
OF_Z 3F_sol
0 - BF Z 3R
°®¢\° &60 o'z’do &60 °®¢\° &60 o'z’do &60 o'z’do : E_i_z E_Sag
& & & & & & & & & _Z 3R_sol
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BOLUM 5

SONUC VE ONERILER

Bu calismada ara¢ kombinasyonlarinin optimum frenleme egrisi iizerine en yakin
sonucta ve en yiiksek verimde c¢aligmalari i¢in her bir tekerlek grubuna uygulanmasi
gereken kuvvet degerlerini her degisken yol kosullarinda ve yiik sartlarinda

hesaplayabilen algoritma olusturulmustur.

Arac kombinasyonlarinin fren sistemleri yiiklii tasit icin optimum’ a yakin dizayn
edilmis ise bos durum i¢in zayif performans gosterebilmektedir, olusturulmus olan bu
algoritma ile aracin belli bir durumu i¢in degil her kosulda gerekli kuvvetleri verebilen
frenleme sistemi tasarimi s6z konusu oldugundan c¢ekicinin degisik romorklar ile
kullanilmasi, yiiklii ve yuksiz ¢ekici romork kombinasyonlar1 gibi her kosulda sistem

her zaman en ideal frenlemeyi saglayacaktir.

Bu ¢aligmada her bir dingilin ayn1 anda kilitlenmesi 6ngoriilmiistiir fakat pratikte bu s6z
konusu olmadigindan ¢ekici ve yar1 romorktan olusan kombinasyon icin tiim yilikleme
ve yol siirtinme durumlari i¢in tasarim miihendisi 6nce hangi dingilin kilitlenecegine
karar vermelidir. Tasit stabilitesi, ilk once c¢ekici 6n dingilinin ardindan rémork
dingilinin ve son olarakta gekici arka dingilinin kilitlenmesini gerektirir. Avrupa dizayn
uygulamalar1 merkezi ve ABD trafik gilivenlik idaresi en kisa mesafede durma ve
dengeyi saglama acisindan ilk once ©on frenlerin kilitlenmesi gerektigi sonucuna

varmiglardir.
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