las pliy

it = Sl ensS V oeile slizl >l ol
YYAY olo yu3 - 7 l L?)Ja ©
\ . { CJ\)I}'HJ 9'3‘? ~ Py u:‘-"';‘-' ) e dorly cadlaof a5 olfails

i B Ol oo Lrtd 53005 (oo (NS 9,5 d dasgs Z- g Y - X - slalind (0 JS3 Billae Jf0 S Sy 3 S

ged fad o (pbye b 5l (AU

?Md;ﬁ‘ﬁ6,4Lw)éomaéléawéhbch,a)éwu&&h%bo}‘&‘d&FZ ,Fy ‘SLQ’]:;I:-&.I.MH (‘-““

2
oy =M |y b
W, 6
F, -1 F,-1
. __ ¥ . e/
(6): opg,) = 12 s (4): Sb(E) =13 g
6 6
— FY - Fz
Ob(y) = ObE) P LT T T T
K _h
F, b

plas” ;0 0ud aals ol adaie haw jo A 2Slas il Sl s o2 (At Cod o a8 4:;51 L @llas g 135 L 51 (o
Tals omlgs- &) el

:_::..:(4.-.:-';, ,J é&u cs:::f ) ?Wq,u.%x .wkalwl.:éﬂ"‘n’:wl—

(o).o.i\)YJle.n

7 ) o PRFCOUP I IO P SUCION ¥  PR



i ~ Sl 0,9 Vol slyl oyl ol *

VAP olo
Y o ( SYlsiw Slgzr — pgd yhony ) agite oty Lt ST olfads

A

T

---I--» Mb ‘u——————%——v— -------- @ —TI---

¢ M (gts gli28 5l ol Sppe @)y 098 o0 Jlosl A pno paie 4 450 Ty g O ol sle2T Jop99 (A
S ol A2l B g T a8 e jleas

M, 32:M,
Gb = — = 3
W, n-d
. T _16T
{ = =—7
Wt ‘E'd3
""'-’3'51.1“5‘*:"5:)1)"'“) (J‘Jaoﬂ;éél&&ﬂgoo;M)A P"f")‘“ts‘ﬂ‘))?‘“ﬁﬁ"aﬂ':“f-“ (o
T
é Tt
=Tt G/ C

Nl Siyge ar pj Sz 55 0ol 53 ot Glog 95 Bobo 1) deslie (gleedss LSl 0 A g2 ae gln (g
cdpagy Ty g Op (ooU sles

g Ulo (gl ploiul (55955

o, =0y + 4.1, ( Tresca) ohp o5 Sl
o, = \/cbz +3.7, ( vonMieses ) p b it (5551

2
o, =3 4 ("b) + 1,2 ¢ Lame') Juy s Sl

(oo ¥) ¥ Jlgtas

Om = 50 N/mm? (St ) cpSilea (5 Sy oo 61 anka
300
1y
w | - ' /i// ¥ o9 (g0 ol dz (A5 0dgaoe onl (@
- : '/" / (u..“..‘.‘.fujlg,éoosm)
,/ . o - |~ o A eh ol o I a |.a
w0 / e /-————--—---- : i yd o wley Sl (Sl 15 b o3l 5 e GBI ST (2
A ¢ adl o juin il plsncad o oliabl
< 180 5
% J 100 20 30 m#cﬂ. S———ﬁ:lﬂ (S=%:1,3)



S3rl - a0y 1 otle sl b ol w

VWAF ole .5
¥ o ( OWlghow oz — pgod (A5 ) agedue arly cadld of3T oAl

Y
rgor PL; 1 41034)»(_;)15(5&‘-‘5}::-;3(5)5‘1‘."" ) A

OB gled &ead (g,
8 < 450° pr &) Bonmd
450° < 9 < 900° ST
8 > 900° Yo cloles 5 (5 Scognd

5yl (sl e i ) B0 3 5 St compns ol 52 35 g S o JLa b S b o) S sl
s d=150mm . p=40bar ol sl e y® AT hie eizred gl Cownsy sl Pyl Joho Lo oS
DS dula S=5MmM

% \ \W L00,5 oo Jlos] RS A5 g 5y 0 g e S A= Ll

2
4 | p-"4d :c-%[(d+2s)2—-(d)2]:>
| 2
i p-d?=c-4(d-s+s%) = o= p_d
Q ! % 4 s(s+d)
2
. G d s 4o 1507 o0 N e e 5

4 5(5+150) 7 mm?
Coyos §18) Y Jlgbus
el o0ty @il g Jlait g0 5 IS 3illae ankad Sy

p,].v.na Rl aT C,...el.:‘u'oﬁ.n [ JS..ZJ.: sl el sl o)’L.\.ﬂ 1&'-»3
R PRV PP LS FESRPEY P S yg0 dp Jlail g0 o 2l s

s9zg & F g9y Jlast ji 2251 Gledersn o o 2ldS 4z
?J.:.‘n_]‘sa

REVORPCIY Y PI-L S POST L

(o228 g oo Slets) 11 gz

=14[(d+2a)“ —d“] e

—+a

4 (2a - 4_1 =n(dras.

e e B T AN Y s 2

M, I
Tyy= —t ; M,=F1 ;W =2 Sy S
2t Wt t 1 t e
My I
Cyp=—2 , M F-1 o Wy, =32 s s
2b Wb b 2 b E-.—a 'Lf-" 223
F _F )°45'-‘59*:‘Lr°a;)1‘.‘3)°1&*59?5)°5‘6"9]°*‘oi-"‘55‘)?-5 ..
.‘S—Jﬁw

T)g= — = =——
37 A 2ah (A =2ah ) assl adly 5 s,



Gl — SHSe 09,8
VYAS olo y5

¥ amite

Y oeile eyl b lowiel
(Yl Slgz— pgd s ) e oy 6.31...1 of5T aiasls

(o,d'f‘)l\d‘siw

65;9}‘6@1)}95%&5-.4%;5‘(&)&5&3‘_53-?-5)‘-‘5)55&5--\*5;«“;‘)ﬁjoﬁm@Jw‘d,—ﬁJOWplw.-d

Fy

aan A

05 Lsute |y o jh S e A i

Fy
i i
2 2 . ; " .3
cp Cs cp Cs L;'“‘”ﬁf’l‘gr‘*‘scs"‘ﬂ)h)‘g"s‘l
2 2
F F - o .
- - Cp (Riw wuyd b g)lad (Fap)le 48 90

A A
Fy

(o).aJQ)‘lJbLn

EMERL @ 1, Joges ol (slajgome g 03,5 o, &S ol 4 5 Ut by o g Jlail S shp @52 Joged Sy

¢ p3Cs:Fatmax :EMmin 5 Fzs Fas Firs Fpas Fsas Fgmax oS ) -

Fi

. dazlod

N\ L

(oJ.oJ\")\' Jlgﬁ..u

acals 'bu»jlﬁ)alﬁ.w‘\_abd.wo‘fuuﬂ uS_abo‘S)lK)LMu:,.)a&@qulwa&b)o

v}l\}& J-\-«Sp-ul;' A.JL AW&oI ;&JS-:-»C«..»‘ t..-\.a-.dd.o.a.l)é a,)u.ofl‘,suofuu

i )77 —

VM/A

QT//THM %l; !
\% |




Sirld — Sl a9 F \ gedle it (b Gl w

VEAS olo 3
B amio (eYlgiw Dlgz — pad A ) agtie sy gt o] SR80l

&-3?@9%;{5‘-@‘)&!.-&*“6”)& I CJLﬂ:J.bojltslgls o ygeo A
100,500 Ol 25 S g & olad SledS

o (r)=A-1 2 +B

RVEL ol ¢ I p,ra‘_QWﬂ‘sqlSQ)}as\.!')é,jdéha)"B 9 A culye
o (r=r)=-p=Ar " +B
o (r=r,)= 0=Ar, 2+B  (-)

—p=A(?- ) =

2
p 1 P-Ty -2
A=- . = A=- 9 B=-Ar
(1.1_2 ra_z){ raz/raz} p-2_1 :
1 DAzl 0
A=-Pn 3 B = +—> ’
p -1 p -1

Copms ¥ NY gt
:)"J.L'l')l.,.c).:jnd-:ioé‘éﬁ_o[ia.gw)&ﬂf)iéﬂJa‘)ﬁ}ﬁdﬁwww

g=2-¢ ; ©=10N/mm ; s§=2-8, ; s;=5mm
g ga Aok 2 b Zald 0 5 0dgt (6 3D 90 Jlail al e ol 30 Ced X = XU X = 058 JployeodS Jof al e

1
Cy-S9=Cy-5] = 2:Cy*8] = si=552=2,5mm 3 X =Sy +s]=(5+42,5)mm = x; =7.5mm

1 1 1 1 1 Y mm 20 N | Flzclz.xl=ﬁi.7,5mm=50N

$=c_1+1§=(% ﬁ)_}q_ = 2T m 3 mm

a9 g0 45 sl o 26 ol Sl o 9 900 s 1,28 b alonyo gl 30 . Cod X =815 B X =X} JyloyniS s Al e
X, = ($1+8y) ~ % = 7,5 mm ; F2=F1+cl-x2=50N+20%-7,5m=200N

FN]
250

0 25 5 75 10 125 15 x[mm]




R \ oile syl b oo w

VYA ola yui
& dsde ( ‘"—’ylji"", - f’_"'} u*'-’."i ) Afpien .L‘a-‘g ‘:i')l-ul Jlﬂ oifasls

S g 250> 938 eeed (HT) g Soped 02y pitss Gelo ey Jla3 51, Gl o folin g S5 (o JLail 510
sl oo polre ( J3hs JBlas 4 25Tas) ojludt adlsl

Unpin =45 um s Upax =130 um

_)_.— —_—
mm & .o o5lail odgumms
680 | 100 | & 120 | G 140
100 120 140 160
3, 3 'l Slym | 54um | 63um | 65um
} < | 8| 7tum | 9um | 92um [160pm | §°
n
3. 9lpm | 104 pm | 122 pm | 134 pm 60
'{) Q
o lu(124pum | 144pm | 170 pm | 190 um B8O @150  BH300
e3lail adgazs IT Lis Guil)l5 az 50
mm & | IT3 | IT4 | ITS | IT6 | IT7 IT8 | IT9
80650 | Sym | 8um | 13um | 19um | 30pm | 46pm | 74pm
120658 | gym | 10um | 15pm | 22pm | 35pum | S4um | 87 pm
180 6 120 | gum | 12pym | 18um | 25um | 40um | 63pm | 100 um
25 p.m_I_ s6
)
U, n=45um 100 pm U, =130 pm
L3
40pm | | H7 > pm
}é..e.ln:.'b

9150H7/S6 G—J).;JM‘JL:JGQ‘ (uﬂ.“

‘aLAS » LS')'.’ ¢ -.\.:..T:L_a ) o)'h;' adlal ).'-‘SL\.?- ) oj‘d&‘ ailal &L\.‘:& Mbr.a LS‘J'-' S99 Gh)a.':.i.;'.n 2 ‘5%.05 )“ nS,'.nl..\S o -

Y

iz et it plSoiud  ( Rpg ) cils eole iz pobeas a5 o (T Jliml 25 jlnsS
(END (25 i a2zl Jgs « ( Oy ) 2L oole

Eny (Y ) T (Vo ojluit ailsl Jilos

EN (Y 9 RP0,2 (Y o}‘..\.'nl adlal ;51.\:-



Siralp - Seilfa 09,8
VYA obo s

Y dxmio

YV oetile syl il ol
(Ylgiw — pgo iy )

¥

Dfpiles 43-1, Ls.o)lui Jb-i PLEW I

Coyoi £ NF lgtus

gy dbgyze Gy )0 1y 205 28 ez I Sy m el s (2
S8 8551, 008 o Jlesl layid 51 S ya olge a4y oS GG 25 £

: (o

s 0 py dlogypo 9T ;3 (650l 8 Nk 0T S Gln ) B e by e At poe IS S 2 (7

o i S JSi | e G g 53 b 5 5
Fi F
' Wi
LS)UJ'I g_g‘:":‘S ‘5‘ 4.EJ.> J.ij i
R
x.— 777
Fi F
] =le A QQ
X m
F
F
Iy Iy
X
F
F 1
’/ ..‘/




