K

PO PR [V P JOX

VYA ole olo,>



has- ol

Sielp - Sl 09 5
VA ols oy >

\ d=ao

Y owile el ol ol
( Jlao = Jol 22)

¥

Agdee azly oMol o1 olKizsls

®80

(050510 ) V=) altucs

LgJSJ,)oJQT)'lthhchwjacﬂdl)lﬁaéu&.wjbfl&:J
(UK b pwiis Slaskine ) 00,5 S s sols oles X=X
P X=X padio gelas 53 (5,005 5k bl

Fas = 500N L ICRTS
Fauts 50N FSed s20 o
My, = 350 Nm oSl et gaf
Mbol)ja = 20 Nm D g0 (e glisS
My, = 250Nm oSl o S
ke =14  Spoliyd

(RZ=10pm) ol ous c3loyy T o 5 sy o Dy = 90 mm ols s L (St50—2) E295 ozl el

-5l ey X=X adaie po il aly jo ) cdls  Seolns o Soibinl anglin glysus

t o awlgs

-

amled patte T jo 1) )l cdlo g 03,8 sy V=) (S8 0S5 0 1) X=X whaite (sl <l o8l alSonia Jfogas  -Y
camled aseie moly job 4 Jloges jo 1 Ll 5 0o,5T candy 15 Sl an lp 1) pils plouial oy jo lasslsl g o v

Sl oo Gl Cos SO 4 8 aals 5 ke i r Al
-0l iali8l Gl i aals g owile el Sl 25 bl
ol ol Kol cpeilan (235 g oiile coll 5 azdds  :Cedls



(Siplh = S 0,5 V dle slizl ol ool

YA ole oo,
¥ doei ( le-w-‘— Jj‘ w"-’ ) KV IR PR O of;T oKzl

(o).o.’\‘)v—\d‘.l.i.m.n

(S b ol ) 00,5 iy HT7 /86 llail L o¥s8 (i il S 5y p el 1B USS Bl 63V g5 ST

‘ 50 | : b odlo

— ’ Rew = 200 N/mm? il s o
Ren =400 N/mm? s el 0>

S =13 f s 9>l 50 bl 2o

- . Sg =2 o il o plaebl o pd
o — 10 p=0/1 s Jlail 5,0 50 SBhol o yo
° v=03 : SYgh el ety
Ey = Ey= 210000 N/mm? Y gh il Jpos

Rzy =Rzy=6um FET R et

8y =20°C R G

K= 50 um : ey oslr lp ol sl

b awlgs

0S|y il l S92 90 (sl 03l a8LS)

§ossl oo ojlal az cdll 5 a55 0 JLasl 550 slxe glojled wSlo> -V
...s,,.zS:\.,...)l:uo.x;'.'»ooloéL.bJILglﬁl)lej)owdu)wﬁlbj;ﬂ» -Y

¢ ams JUEl coul o8 ol & 1) (257 skt 4z 5 2L &) o oy oz Jail gl ¥

¢ asl Wb yuix o sles Cils 59, 2 (28 OOl &Sy =&




Goyalys - Sl o 55 L . . v
)):m. L ol '5 —\- - . ;‘R‘ ‘57‘)14 uw‘
ol ol ,>
v : ( JjLw-c - Jg‘ u»-*—”"—’ ) Ageioe aly oDl al5T oKzl

(oy0i Ve ) V=Y alivs

L=100 Ty .
=~ (hxb) bgs Jdgp abia b L Jsb s 1 25 )59 b 55
- wﬁuﬁ)oabﬂ)w‘owoé‘ouﬁyz@)@ﬁ
7 ! " Li g @=4MM i)l culks . (sl o MM
[ i ] O ol e H oy 25 6lp s B by ot sl of 36
‘ _ Syge 4 S gl Fg=4000N o5 55, b 53
VI E 0gd (g0 5,05 Lals JLye
| . azsl o (RSE37—3)S235J2G3 5¥yd 5l gdlé 5 s
Jj/J i : dwlgs
. ol 5l sz ool LT a5 S () p3Y Slolons
§ o9 aalys loy55 5 oY
(0,0 VO ) V-V alivs
: L=100 L - .
- @gox)te‘.?le343.\,_4.,2@)b&mv&z)o
1 | et a8 b g 39d e ain oSxe M8 (DIN13)
Fo | 35,5 (o0 5,135,1 U5 3illas Fy=4000N
| A
| el g e 5515 S Salas Joe
s |
= \—/ =
|
./
b
L =012 - Skl ol S
=] f,= 0,004 mm D o 6l et jlade
cp=2-109 N/mm s o sl @ (e
C(.A:1,6 Cﬁu‘dw)@
b awlgs

59 6 Sslz i lp g0 SR Ll b iy 4 s @ 530 51 U Py g @8 03¥ S5 IS 59 )
¢ el o5l d> oo o sl ARy =F, cess 5l 20 a5 iy <8l Y

¢ b Juisl laabl b Fiy je @bl JS 655 b sl jodz gy 2 sl Fy (85 G o Sl Y

€ el p3¥ Y 0t dilne slezen sl 5 (12:9 5109 ¢ 8:8 plSowiad Bl o 51 (S0 plSoital azy0 Jola> ¥




Siplp - Sl 09,5
WY ole ol >

Y oatle sl b ol
( Jilawo = ol (0 )

€ as

Spton drlg oMol 15T oKzl

{ opmd ¥ )Y alios

ol (5,28 degarma Sy 3l o] shol b 45 ol oo i (¥ JSi8 ailin ) o5 dypd 99 gugesS's) Sy e g gl Caod )

SOV S 0gd gy ) Wiplp oo b B 5 (Bl sle dils plaie mhan L el

I Sl ol adl> (lo 128 245 VY

e - 05 oo 3y53 T 4 g enile ) 9, e @le S G & a5 598 gy 9 STl (9 5igesSs)
(V JSS a5 098 £92,) 90,5 (00 (6,105 )L (as eogaze )3 (5,48 dcgore 3,95 2

20 r, =280 mm s o) dils ahais mlaw 35 0 glad
r =230 mm D s dil> alaie prhaw 35 0 glad
= Pt = 7,85 kg/dm® P Vb JBs
Cgt = 465 WS/kgK 1 oYsd 059 ‘5La)f
Gy = 300 N/mm? il S5 aie jlre slets
= 016 s Skl ] o 4
Eg; = 210000 N/mm? 9¥g apia¥l oo
” F ls = 480 mm (s e ) o g Jsb
F ] ITheard = 52 mm e 093 J’b
300 lover = 10 mm Doyt 3l @ 093) 55 Lo
200 m= 16mm :aﬁ,«&bﬂ)l
100 f, = 0,012 mm o Jis
d, =22 mm Do < 7 5
%0 10 20 30 40 50 60 70 80 s[mm 100 h &t S8 Loy S
Y s
A ki N
¥ 2 777777777, B aakss
¥ %/
/ Y
e ;ﬂ§
S
M20 x 2,5
55 Sieg)
> 2\
[ \__(c.-:’b-““%}))
AL

o ey g Mg =100t 5550555) oy ST 090 dalss jadz (8 Fo,85 Glee)

§ o9 walys jud> (Vigrn ) &b jl pad o) g

u;:'..).bélolh.ncx.?@sz.;éJ.i.i:)._f..,.;.';M)odlAib&u);é‘.gua‘Mot)b&b)oﬁéou‘a;@}&)ﬁh

05,55 i (Ogy) o jlre a jl dil> Sy e sleis b ol Sl

S 4 68 degeze Jsb i -
¢ ol Vi = 216 km/h gl b 555 5 plSin
S8 g | oy 35905 nl S Y
v
¢ cdl waly>
o iz Sl gigesSyl ey F
W)

Slakad ¢ xS 31 Ry = 0,3 Frgy ojladl ay o iy SO 105 00 0 badly b o Sy g O Sy ysbnS Plos

LB 5 50 i S e 4 055 o0

b(\‘lﬁd.jé}i:&}?))BjA




S8 OYe oloolo 5 ) ) aible sl ol o

500

400 -}

300
I /

200

100 f
I e

0 100 200 300 400 500 600



las by

3 ‘).9 - &:3&»0 )f % & « . .
iy \ oibe sl b o N
¢ 0 e.s):» r‘
\ dseiss ( QY‘B—‘W’_ P9o u“-"" ) St aly oMl ol olKzsls

(O)-AJY ) J'}f.w
Jdoﬁb&d <L3|))._s.)’JX.i}).> ol 03ld C)Li;i‘_g)&f)b‘_gl)gﬁ;&ib_?)l}eha)ééélj 0l yattie M)PWCJB

S ey 9o
T
§ A0 el
&
E 3

§oil oo A8 el 4z 4 bgy o 15 50 550 A led piienas

e N N
Z

-4 fo-

Grlls 35 o1 ls a5 S5 Joitie case 5 5, oy

2/,20/ a5 4 55 crl - 095 oo Jloel F g8 el JSs
F F
ﬁ\/
o

Sox Al 0 g ST U sl oo Gl gy
dabad ol o2 alSouial L wiss o F=1000 N

o
« v 2 z

s Aol (slpgaionie 3Vgh £45 5l (sl diges sly

2 et g ylad = i uS  ied 6051 ol
r.b&‘ o .‘-&P_Mloup_w)ﬁ;u&aém'b‘—::{

L0 e | i




Sirl P - Sl 09,5
YA olo sy >

Y axio

\ oeile izl (b o

%ﬂé

e 2y oMl o1 ol

(o).,c..i\c) AJ‘}{M

gl ol lee g oSl c i ¢ 150 SlalS pols 8 g JeeSTT L 5 Jsoz 5o 1 e jsmme g e g (SLe (oS alie

1970 o5 4SS g4

950 gLewl

39700 43 Sl oS

A
NANNNAN

=
|3
NI\

SN

ASSUNNANN

|2
2

|
e
v
T

\/%

(o).oJ\J) ?J‘g.‘w:

Pl o 2 LB (55 2 00 i s’ Sln oo AT L o Pi e 5 Tl Sl 5 Jlged 5
S abgrye B> S3LT, By - Olds (Somie p) g 5 SOl Jlail oz 5l Sy sl 25 e oalin SO i

5
o

& Q
‘L 4 A
b — B
) ]

, /// .

—

/ ///

[ B

1

%400 50 600 700 800 900 1000 N 1100

cély sl el - Rm (

)

mm?

#1.2d




S5 SelSa 03,5
VYA obs oy,

¥ s

V oeile syl (b il &P‘é

(Ylghn — pgo i50) sgeinn aly o of5T ol

(o).uY)VJb.L.o

S atiin jaurd L e sle 4S8 5 A o (Lo e ) LedaoST 5 Ladls >k 1o b ) (60190 ax

w|w

bl ads SIS 5 dayl i by canslie ¢ 3L 50 BB ¢ wBl o8 IS > 316

460

el (69 ye CLE aly S sloml e $Lige axkad GLlul pxlas g 053, kb s

cogd ax8,8 ek o oy I o Bl e oy 7oz o b dend F oz o bs snsus > 5l LilBLL alols

codl (0 055 4 jamis Ll mlau lyls dslad

S (B R0 b aslys e (b 5l (56 sledl 4

NN

(o, ¥ ) A Jlgtos

.(F=1000N 4§ a=75" . mm

£ ...\i)ﬂc,‘...,.s.:l)ui;jq)l,s)o Mb eyl ()
750

§ el ojlail ax e lei 4o Opmax s> i yiSTos> (Y

(O)AJYI)&J‘BLA

c0S 1y p5 Jeve JB bl

e Cedle

w9 o led oe EY

e 255 Shex

(b o i) HV = 35

(bsd £l o (352 ) (DHV ) K — 35>




Sl - Sl 09,5 U P [ [ el
WA ol ols,s Do T s~ o
( UY‘}L» = pa u“’" ) Ao aly oodbl Sl oSl

f as

S Sl e 4z gl b cnl L ams e plis ) (RSt37 —3) $235J2G3 ¥4 5l (is> cewlial ()b G 25 pgad

F
=
F
F
u:-‘/..bug—& WL:.ALS?"JJG

(0,05 V)WY gt
B &L J:Jb oy Sl oo osls slasl a5 b pj Jgo 4o Sl oads (g IaSiadle g Jlasl SO 8B lyls bl 55 L
CapS o 36 blE 4 )

3 bl
3
Bk

— N ‘
. A ._f_.\}_ 1 3 5 6

(o),o.aa)\vdbim

SNl oo 1) jlogas cnl Gloygoee 5 03,5 mu) R Rt e L - Jlasl S5 slp 6050 Jloged So
( cp3Cs: Pyt max s Fvimin 5 Fzs Fas Frs Fras Fsas Fgmax  leieS ) Coles

F




V¥4 ol al,s
B dzeias (Vg — pgs o) Sgpio arly oot o5 olS2ils

&3l = Sl 09,8 ) ouisla sl b locial %ﬁé

(O)A-;Y )Y J‘jﬁ.«.n
S ey S ek 5 SV (Gl s Hlax dgd SO el ) elad 5 slos Slets

B Lad s alg) 318 31 lad e alg)

(o)m\)\\c J‘}i.m
CS et s bl s 4038 € cacs e I 68 5l ooliul Bus

209y 5o S5 055, Hhad 28,5 ojluil (sl l:
LS 0 5T 5lr 0935 s el I:

00,55 yidn jlme a5l o] slees 5 0ol s B o3Il a4y g 45T 0SS oo e l:
el (555 o3Il 1y 03y o s (g0 0T Ay I—__

Tams o gy S 50 G (0585 28 9 (g8 ) il (po,e (pup JLaiT ST )0

Ty J}Io oylaz o
29 T olaz o
IES R P g S KSR

(0,05 Y )V Jlginw
13588 Sy JUEl (s ol Wyl (oo il S il S5
1/2 Fax ——%/W W aaly . wes o ol |y By y9mee o S0 9 T (ot
p B SlesS 5l b Sye 4 Ly P p3Y (oon S Sl
T 2l 0 Spolicebl Gy 58,5 Sk jo b S8 50 e ools
77777777777777 “)51@‘4-’;)‘)"]

v — 00077




el 3 = SilSa 09,8 L. . e
6))-:\“\ - .5 l u:-'*’L" ;‘)9" 6>‘;Ja ul'?""‘" &P@?
* 0 Q\)).>
§ amio (Ylghw — pgo 250) agte oy odhal o] elStils

(0,05 ¥ ) VY Jlgtw
oo 5 25 s 05 nand CHT ) s oy a5y s b a5 515 511y Sl sl 25 JS8 (g Sl sl
Upin =45 um » Upax =130 um s osdl oo polas (( J305 JBlas g 2STas) o5l adlsl

mm 4 ool ojlail eogusee —
580 | G100 | G120 | & 140
100 120 140 160
3 2 Il 5lum | 54um | 63um | 65um
a; Z s | 7tum | 79pm | 92pum [100pm | | N
3 [ t] otum [ 104 pm | 122 pm | 134 pm g 60 2 1
5o i um | 144pm | 170 pm [ 190pm | %80 3150 @300

o310 o0 gaze IT Lo il 5 a0

mm 4 b IT3 1T 4 ITS ITe6 IT7 IT 8 IT9
80 t 50 Sum | 8pum | 13um | 19pm | 30um | 46pum | 74 pm
120 & 80 6 pm 10pum | 1Spm | 22 pm 35um | S4pm | 87 pm

180 & 120 8 um 12pm | 18pum | 25um 40 pm 63 um | 100 pm

(0,05 ¥ ) VA Jlgius

\F
Z a L .a - 2 & . .
28 7I0N N\ 7SN WS AL
S 7ANONANYZS ANV AN - : - & _—
Y ‘\‘v WY | 9 oiwd jo (S job a ) hlie SO b ol
I" I“ I I I WS ey 00D 0318 Sl
IR T
NN | NN | AN | A
W | ANAN 7
N N

'




ol =i f Vil izl ol ol &gg

LA R PRIAYE
Y axbo ( uy‘ﬁ'&"‘"’ —P9° u“o"" ) Seiee g oMol o5T oKzl

(OJN\J)\C\JB:\.M’

Z ’ [ oS e )RS F 6o b ) 6,8 asgamme
/ e MLI‘SA]})‘SLQ Sds H).ékgl)b[.b).:é
ACy €y c;=15N/mm , c¢;=4N/mm

) 5] Sy G 528l b sla 8 ud

'2 - A_Ia.;b L Sl 60 00ls Jlae S Sr8 S S
; el s 1898 e s IS S g g0
/.
7 .
; @/ hi ¢4= 30 N/mm
2 X Cp=20N/mm
J
4 CZ h1=5mm
7/

¢ el ojlailax F=100 N (55,5 sl D 128 oS0 oss ()

3035 dpuilos F =500 N (55,5 6l 1, D 128 oS iz (¥

il (3390




