- N O o . - A :

.4.: bt s_.: R S

.ﬁ%.._u__ab 23

A ciereHrT




A

Qe

oy v A S

~
77

v

£

S

A

ChE e

’ .’
~x

. .‘-l
S o
0

S

W

.

196

23

3
<

o

quig0

)

B

4

i ieizo

e

P

'

e R
AL
. e
Ryety ;-A
L

e

ologo

o

s

L

B

-

-,' \...
.28 o 1 m
ok w |

AL T iy

» v.. ..“.o,-..._..
BL: B

s 1) l.b~ r

e ; ..u. p

L » H

e
hac? 40
. e 1 »

L

o7 wbﬂo

iy 05 o on Jgu 5 553

9

»

Wit

Y ot

-

WO (o
il 1|.

.

SO o 553

oba

St

_!~.‘ w

9

2

el

kot o110 Sbiwl slgllin suol o1y

O

¥




e

L]

.
e
UV dw

PR
Lo 4
~ eV

P A
.

5

shic

o ‘ ) -'cf“.

oy

Pineved

= 5

aee

-5

o

»

y °r'
Y,

gk

4 a
o
*

) Y
A

-,ORKg':

»

fJ

i,.

‘

¢

Y. 3 10 %
..Ju—. ; ...:.
v e
€I

'




2 - ’ y ~r Ny - - -
v - - - J
X o x& A - . 3 - >
- " e 3 3 » » ‘.- ‘.
o a g «n - !
~ . L)
’ - - e
A . " . -
e 4 -~ of -
oy . y d 4
J . 3 - -
e ¢ - 2 ¥ » -
-~ > o, -~ >
¢ - . $ 7%
. N » i Bi\9
> s - r & . TN -
. - -
> - .
- e
L
: " v
‘e
> f :
- s o
" o ¢ 1
5 R - \ .
& " - p -
A < A
. -
- R >
-4 e
. - 4
o .
1
N
~ 0 o
v ¢ ' T
9 o™
" A

_ cs"l‘)ﬂ“Bl"x" B
X : .u\&up"w'éﬂwé,ﬁw‘s'ﬁ)b‘J}ODL&@‘D),)JO
r.s M!,:o!,,,ls,at,:,auhw!ut,' 4wu,pun,d,a@ma;wbloub,;
s

-Nb“‘?“,bp’ﬁuﬂb‘wﬁsmb

ph n-'°;5 S g oy 41395 0 plod S 1> (54 pid it (50 ko 0 Lo
add T g p 0 g3 Lo (51 0 o0l (b 4 1) Sl

oYl g I a3 g oole SlaS jelws i Pigp W 9 SaTae2 @ g
o1 3 g A 3 (1 (53 (K0 4 N0 dBNE (9 giNS

dgw 2y o 4T iy

o (o0 ol (59351 ! » Z 1! u‘-’; )'

cs‘
{ 5 60“ "“N uT
15 &9 m00T Wl 319
"aeely 80157 39y I 33 e T
Pl b
S0 Ly

SWNNS 32 (olls A g g g



vy by
L,
/7
\wGO 180 g
40 200"~
30 —~
\20 220 _
—~wo 240—
O — 260 —

km/h

“0_1 00”




Ol o (il 5 (B slogy0e (93lis) oy walds L o9
599> Same &5 | e SNl slaindile gyl s> b
s & GGl ple ple (35 R p e Gz Gl
Loy ol obj Bras g b Cogu mlie Cudgame 4 4z L
odd azlye (ool S oay b &S (s o) (g 0 JBg e gL
fjoo (il S om Bran 0 S b 4 &5 ol
a0 3l salit cals B Eiaa it L oS oSl
Al axlge VU Jliiul b adl o5 cl s 9 3
5 Slged S plasimgi) (azen (S jlegyde slain Gl )
aS 0gd co aSlid By slapile adgi e S oS 8 L.
w5 Ol s 4 e 2l 52
Slageile  Sglite By lagaile o WSS gl b puge

G0yt 9 (EV) (B 9095 (o0 Sgliiq 2
1990 S 5 3l 45 (60 pud (slag 095 S EV slaile
25 (B osire b L wip e o o LS 0 i g (SO Sl
s SOl edlaul b 1) 05 (655l dapyadle 5l gei cpl i
o 0ol 1) R0 Sl iz g (B 9590 45 1 e (1
qw'\swﬁg i &3 a5l 10 63,-!;5[-“3)39" L AREST

23,5 aualgsn wleol 1) ol 5 o g Lot o / i = | —

wézoﬁbﬁﬂfégﬁw
3 e Suls )8 o5lal s Hles
g Cud b as Col 650 @ il 0o
HE ol slacssa L ol S8
L a5 gy duel tCes LS
oSS ] eSS iy

g S5k




Hodilpas’ o yligiop= el iing, 1R

b adse Sle L 50 5 adg Ms ES 5 (B Getle eyl Glgie 4 s, Y0 A Lo

YV Jolae (8l 510 L j2 50 &5 Sl (cageid g0 (65L& ame S el S
S oo Sty |) ZeglS

9 Sy & Cenlys Al YV Joleo 9o U jho CLA L aSL 5 (35 55095 <0 plgie 4y,

Al s e el ilboailaic bt Joles B
32 Y7 5l im0 j2wngy (99,8 Jlad Dlus (SlaS el (3o Y17 Jlo i ywdg) (99,8 e
& el Slofonagil ( Fogemma 5 (S Glye 4 Jpaze (pl sz s Gligres g o ; olSud
Sl olsie 4 50,5 (rme Lis | Tesla o5, a5 oy sy, (ol @8l 5 0900 Sulys

S o)y 2 3890 (B Jlug 095 SlaCS 0

B ol gitsm Gpp ol W Joe s R

by g 000 1,8 las glag g (sanaius ;0 a5 Cul Y Jos Ms SV gams 5l s 0 Souo>
slacndle 5l gg5 ol j0 o)ls JalS 5L8 L e L1y gl S AV Joles 5 SVsb slacdlis  isles
Dty sa S e ims L3 Joe chal 4y Cuad o 5L Tesla
30 o2 Agpd (slrpi leslaiul sue o CL LB 5 Col s_i...al.'.la,ﬁi LB 4 e ¥ Joe M
Sy9lse b s0b; 9 B 1y (5 5L B pas a5 oa adlol ]
i J-\A n(lSJ_}e-l ‘SLbc‘)j)j;. sS._._ﬁIJJ ) ‘5.0._[' ‘SLA ‘50)'0') NHTSA as h:s-d‘ L)'-‘-l 05; Ul.\l$ 9 o 50
sl 03,5 By 355 basgi oads (hales] slag ;095 el 5l S,

M 8y Bt s 9,055 08l S Joe €

S g p )3 45 S8 S el jwdy) (S 993 (B Dl gz 3l ey M
ol 05 ik allgy 5 (Ll 1) S Jue a0 5 a8 sl (Sl (Sl i 55065
FrghS B il g e s s A 5 G S Nenn SIS, it e
WS oo bl b e b,
Aol S Josaselgosn bl cad b (B 5,055 wlg 25,0 S Dlaal 5l (S
Lis ;0,500 JL oS5 haS opl does ;0 45 Cunl jiwdg) al el pl Cadd S8l Cd
W8l Cewd (5 i Cugame
d'l)‘.’ NEONPRY] I 0'9':‘" AJA:..«.U‘};SP y--D fUl._:S)L.J Jow s R do> 425G
5% hoos atileysdn O1)98 (5 j5eeY

NUEDS TR ARCIRED g T

Soslp sge el 4 a5 cnl X Jow Tesla motors s, 3y oSl aily ol 9,095 00l
JJ.L_I @.\OLVJ us.g_ X)L...J .)))6.0 0 50 JP GiLQ;Jl 3 LL:.J‘ Ciini® )\) )935.4: 9.) )l 3 S| ),QJ:A «)LS.)P
Dy oo a5 4 oli | (o5 yadle 90 slaalold jo a5 Cl salS
Iy ol (blss Jaw o ol 4l £.Y Loas X Jae 51 e (i 18 Voo Sy 41 (dums) ilej
9 &by Oeed @laimile b g 0,5 (cd olhe gd s o (6500 i (uld a5l a5 o)l
&S Sl S e
5o 4255 )y Canls> )0 Djse 3 a5 ead 43S A5 )0 (6 lens )55l G 5,093 (ol (gl ik 4SS
Dgad



U T MRS

il

ol [ M5 Y Joe ‘(ZT

EFEBGEEP R e e
Joe b as ;o YO sga> 50 By 599lwl)S ool S Y Jue g X Jas b
Sl o A s i b g e i Slplis ol g el alis Y
Ll Af):u
Cewd & Jaio s, V0 ojlaitial s 8 1) 95095 opl M
Jbo algl 5 50 &F Gop V) akys) ¥ asens Lol sails ) c0 053 ]l 1>
a0 Y Jae MaSiicl pupmess 0 s ol s gl VoY)
Sadiee il Al Bl gun S

Fadb # 5l 2aS o ccdl gl Lodl a0 a5 55895 ol o jlaslin) ass
FE Cols @, Sayo0 Sl p eglS Vo Cepe 4 88
e 3 ol 5,10 D GIMEEY SR Y 5,555 oyl ciobess
RUI [0 OO ST 1 B B2

o ol i yied 0 M laieaddle g, VoV - 5l las oo ass
Lgawp el » aglS Voo Copn 4y adl 0.0 5l a8 ;0 wilgs
BV (st s 31 5,995 (il 5 g0 oo |, 2asheS FAY 5,05 LS,
ol 13595 5 55V e

98 3l g sl jomme S e 252 pled O jad U] i 4 K00 A
sk B0+ 63 5 S b e il om0t S i
ol Sl ASBTAL ply 1Yo o U jao QLS g 0SS 0 b ) Céliee
Aalgs ol ks 3 casd ay WS e BY clen LY Jue WS 5
VSRS

W o 5] 15 g 0o ATl utayedp AU L AT Y Jue ases Ko
W Sl laceaddle goymwd ;0 Jlasl 500 5l 34 oo rgunsna S
el ool Ve e Cps s @l FA Gl a8 30 a8 Y Jue
o fiasheS FD+ ] a5 sy B Cdlace 5 5 000
45 313 aeal M 5 998 o0 Cgezme Ml Jpazme (e 5,055 (0
D5 510,55 0 (9> (P98 Lk e T Jae b alie




|
owiaS> >

Liz )0 jomin i lrgy0s> Glrar (B sl deegil (505 0 ol
P10 ey 05 Canny Jrnme 151000 el 13U G 5 Jaioe
5958 aY C.wl?ué Sol g lar 10 59> sl slajlE il
Serl (Fogdl Mo (055 )5 jl (S a5 e coniS (S S
el (20 5 (i Gl bawgi panl plie S gu

(S g Ao 3 B> (Y

Ol mha 0 cb Co g mile falS 4 asg b i sl eslaill
s 4 oy g he 500 9,095 3] 381 &iljg, ealizal g o] Ceadd ol
2399 g Sl 2o jln (B adis blos 55L0 ania Jlie o
Syl B rae gl bl Sl o

(Ol _. s Lt M )0 ogas s baig,nl & (S5 Jane
Glan Sogll Sl 5o lazadlo ooldl Jasas s 5 5 0 1) lasg e
28, b @8lg 50 el jo i85 semin i et blug gl 035 51 (AL
o 5 3 (iS5 slagg lan alsdl aald (o io slaadile Sluss
RO PR RV oa,]—l \5'9‘“ MRS A D 5 45 POLIRE IR LT SR IO
&S o o5 g le cpl goad 5l s3b 0B god S

:‘_5)1..\.9(5.3 g5[.(:»'-‘.:..1}.{:: wb‘S (f

obale aiis c:.9).a.c: (i soaale Sladad iy, a5 Sy o }_l
Lol osS pladl oyl e b e do Connd i 50 O j00ds b oy
12,1 (5 )l Sl o5 Elgl b (B slag 09> ey 88
Sl Seglis Sogw 8 uly 0 g allle o5 Veb jac ol Slalas

i dasl ps g Ol i (LSl (O
Sl i g g Comly (ol pand 5 60 e 0 92l e
pae «9y095 yor g ladily (Eolidl iz (55eleiSS Vb (el 2t
&) job 5l 6 el 9 6551 (2bik Ul glol; slasl e
W Eiily Gyl aets B sl cpiile (sL5e ;500 51 s aslis
aS By Cilg cul )b b S5 Jull 0,5 L & 55 (o0l (slaog s &S
BB B s B e S S e gt At L
Jos (3890 (53lug 09 Caio (VLB 5 (ol b cote Sl Dl o
655 asos il S a5 ol e s ol 3 55




5B ey b el Sl A5, U
Mgige &5 ol (Jige a4 a5
3 d9rge wsee slacily 6k
S Ml a ]y Gileg e Cane
kit 2y 45" Canalio 5 MY Sl i
I, -V 5,98 o500 aad Sl ,ule
20 g aile Hlazie Wb > 0 4 abesls
Coul ilg aig> Joe j0 Sl puls &S
i alwg (pl Joe b B> alols 4

Mus ST5 ol 0)b,0 5uz dod € 3

Jo53p Slael adlas g oy0e (b 5l ST S0l
3 eoedie Jow b aS Cull oud oo 55 9050 (e g Sl
Sl ol Gbd )5 51 (g by gl axlge alidee gla STy
WS (oo e Sl 5l n 1) ol (2l g il el ) (B
Fro Shlen GlacelB L ggie Joo aw ;3 1) 9,095 (al S
il it el sl o T ] ol Nirior g PR
) rodle Jow aw ool ol N e Fe bl logas 30
ouls &8l Bl § SUISG! g Ll pgas (0 ot ules
2919 5,357 Dl s G 2 Siglie 050 b 5
gy il 51 05 B A YT JLos

20 lgi oo ateud o 5iged )8 ST pul a5 59h o6 a2aS
OBl g oy Sl aglS Ve e Ciopw 4 BB Yl S
e O alasly & (25 F.0 dgame (0005 5 5k 5 V0 e
39> aai)l5 ;0 5o 1, b Ve A 530 0,5, ases (ol
S 555 3 ssizn s alaly 41 3,995 ol il Joa 315
sy Celos g egh ST Ve S pu 4 4B FO 0 Wilgi e 0500
999> 2l Sl BB RO L pl o pgige 55 Joe sl 08, 0
o0 42 e jye g S e £ e S g )3 (imes
Q,uhg)éyw|;&bou6uJ#6|fﬁuﬁ)‘S‘»J,..:;
@o‘&&bx):a,l;“\' G YA &Hg;‘j)3°°9!







Gela s 55 7S slogty, €%

S el 09 99 4 n3y S Gelad g S5 sla g,
Sde 4y y93 s S gy d9Biss e 595 e SS9 09Ut
Syl 9 e e & S 015 g S Gl g 4 LS
170 Sapiar )0 Ll lKinghy azgi 9550 9 LI (5l
T 59y 05 cad Byt oy IS LS 3500 Bl
Ssleez 0l slags)lganls by Jao (o Sy 25 5l an 2l
JBrt Gloj 3L 4 azg b 23S o Jlojl JS aly 4 oud
ol S e 3 Shae 0)lgen pdy S slapinn 3 Sl
Gl 885 slz gl pleyen Ko w0 (39)5 b canliie 335 55k«
P 2Bopein s 2y Gl Glagtens I o9 0 JSie
N3N, eslr (slajlganls aiilys oo 45 05 oo ca 9,395 o 5ol
Su525 Ol g 5,095 o (sl aland (5 5.0 QLulid 9,065 S 20
e 955 Jloel sln 1) plojer cunlio Jodll (oS J 1S 398 o0
dosd Slapiems 53 (lpe curs i by (U8 Glaptecn )
25983 ge plonil Jlad o (sloptumns 33 (aline o8 piS b g (JL3
Bl o 3 Shas B2 )b (s 230 ploxl JUib e lapics
oo e 553 o Sl 4 S

oSy ol b il o) S IS et 5
Sl g 3929 O—l 208 e A8 ol 5l ey ¢—| Yl Cd g
Q8L a 5L 6l S o3 45 ARl e Sdaie g oz
&8 onl o Ll oS rSejlilin ) (ol plmlr 5 S b
Mol sy Gl 2 9> g Jo> 53 (ol 8 sl anels Bolas @i
Db ced wlis

k,dm,w@,aoy)lwﬂalfbobbm;|
s d2diy 005 Gulad pees @ g3k Mol il Saes
o> 8 e 4 Jlasl obys sl plects s 231 ol ygae Gulas
L-)L;:_:.;,_g,du&l.:p.:..f_“.ﬁs;alq.a.zl,@uoal.?)adﬁ
SLES > 5l ) i g 63,5 gl e g o> slag > 51,
e haa> ans 7 Jlgeal slacsls> (o Klg ce a5 pul o Vb &4 wial
Gl Jae j0 aiin a8 S g s adas g ol sl ] s
wulpo Jolb &5 3l e (SOo5d Slaseie 4 Bro cad al)
Caws @ Lalyy 53 5 358 (oo d2gi wdlioe ol (S oyl e
(Joe opl )0 098 ad jelate Blai pien owiis SO Sl odl
P Olse @ g0 Ay Slilaie o jgige iy o ollh dsgame
o U"“"" )g.l.'\' 9 LBJ....S‘ o] odd 4:.9; ).Ea 3 IR ‘5.\...:)..3
o0 ko 9,093 gl> g (e jamme Blai paces Al A5 (o 8
Al

Jdiasd 5 Jld 5 s Goles slopinns €2
999>
51 Gl St IS 151 4y BalaT s S5 5 (521, cilan
e e mlie i 2], ol
ol by 18 cnslin polas Sk
Gelei ol s

CeoB g fold IS ek 4y Jldpd b e Gl slagtn
s pl ol Cuze aiily oo (555 08,0 g 128 006 053
S8 ee S w i) (gl Lol ol o o] b Cwod g adgs ‘:L.»T
G002 St 9395 iyl g yie (2l Il oglla
Sleads 4._:_1)1

az Sl atlion bty (ol Jolo 55 Jlab das aled i
Y s an o ale Jf placies 1l 355 agi 4 5 a0
aslo axlge JSSIL 1, oyl 08 sFaan a5 all oo 0k Sly iz
Vb aslie )5 Jld slagia 4 Coes &5 plas 5 Bl L Lol el
g 350 )l (55,0l Slog s )0 )l wg
N el wass gla Sl alflas 8 50
& Jd ol glagins wilin
JUDES P W W 8 L LT OO
e sl s,
GednS s Blanl 45 i
SCPUI S P S - WP - S T S
Sl eolasul b Jlad slapin
twt.d Dllasd = ‘GS.:J”.\._& )ﬂo&
Gl g M Gl et (555
T byges g 5L o0 Sledbl ans e
T 95995 Gele e § A0 i e (aie LU
—— 03 50 Jlyl Baled s ST 4 00l () i
Slgyen Slas (59,0 w0k (b o5l 4 azg b S ol
J'{Lf ‘Jﬂjb.:.uo l)






9 398> Olies 9 S (s zlen sl 1yeldST G
e ssaltie sl ol ity ikl clapns o T ssanise
Lol 00l Gl Y-V

S} s 4 oo s 5 o bl g
Bly 53 (wiigee s glad > 15 1L 4 0955 geskel (s o
2 el o paalyo 5l (Ko g ol sloandsy ()i by 5l (S
Sle  cwdigs o owdige alione glaald) fu 0 Sl Jelis uL.a
Al 5 Wosans (i ailal pia Sy, 5l (S el
Ole &5 (sl Jl> (pl L 3jlo Sl B 1L 0 ) lacwlss o
oS oo Andllae alisee (gla iS00 | S ladige 4 Slo
LSSl plosiee 2509 @ 1,05 5l (Fp 0 &5 mgdioe 429
DS (oo )1 )9l il S VL (e oo 5 il (358
Sl Jlsll 5 4 mbis g i 0 ol > 0 ewiipe
(Slelzma (5558 (2> g (5)lens (52,4ilsm 43 05950l Sl (lussiga
S bl 5 6l plez 5p sle &5, a5 & Jpiite
e bl g

oot 2l 1y 5985 e 2 laesie €
S

4SSl waige Jid sl S eiS Ve 035 atie
1y ) ol Glossige 0jams 5 lylyl 5 0035 o (ALie lacylas
lr Lo ity &' (90985 020 5 (o) ilie (slB,p25 50
auild oo a5 jahailen o Il 5 pladl wijls 1) GG luocge
G 9 Mt s 55 ez wal0 (slajedS jas )3 5588 53 (]
VLI 5 SKilKe g 53 S il Jlo B 52315 b g5 ge &S
3,5 C8b ;0 djeiwd Y AT Gl bhgie job 4 IS el cuie
b 2l s Jle j0 Yo YYATY e b Wilgs co wdign ol (398>
SRlBY Y L 50 SalSe luige 3 jaiws 45 and o lis b Ll
PR 3,5 aoa (Yo FOFA0) Yo VP Jlo s coei |y (g)Vo YO

2 g Yo OFAYY sgas o aildls Jad cpl ojaiwd @L;ﬂ 30 Gy
02 0 Sle eaigs Ged> ol SYL e bla plo b aslis
By Cull) ( S 955 Vb (5 438 Joo 4 alis sloygdS pla g
el ] 55 3 gm0, a3 YUy aal3 15 45 olon,iST6
Lol o550 pablym oo (IS sl 0 2550 13 aslie 050 il o
10,5585, plas sl Sl g Sl 8 S, e 4

S S0 0 I gl dake e DLl gl ) das e




obadl
sl g3l Jonagil sl aS 5 (65 lomms Slad 5550 el 505
Sz 50 ) Silbe (iige Colad g (g3 Jsl 45, 2555 ol
wily szl 51 ol w30 a3 $B 45 Cond d2d by (55925 bl 3,15
MTU . ies; BMW aile ola glweS oS oo oolizul 0
Sl (pamrdige plasesl Uil 5 Lol 5 ... 9 Aero Engines
oooige Vo oo e Sgum & clall S lgi oo a8 an Laul s oy
ol Jeliwe Gl 5o 305 53 Jlo ) )5 YO+ -+ Gsi> bawgia b
S ol 9 4L e i e ST, iz ol
3,10 9929 0508 g 5L (5,5l3

st Jals sl Ol e yeiS e 4.:}
Tocslas Sl

2SSl 5y pleasge HUAS o Jid 0L s sbd Co B

Olwaige (0] a5 5 )15 0529 SlKen Slizel (1l .5 )10 3929 oz usl puo
5 ljpiS S Glgiee S gl s Gl gonjl
L s & 0g,)F ool win Ulg SOl luasge plases! Gliis
2 il ez (geann Bl lbogs aSh waies 5l ol
Obwaigs 4 aate (508 Ol glp Cdhe ol w)lsoel & je0
A S8 A6yl & jolge dad 45T SIS

al

CopA
kﬁ_wdSle $)9~5 Oeego LS.;,J odzie YL 5uLaJ—| )|\)‘.{
& AS QLS o St BT S e plasl | Sl Gluaigs
Jho a0 SGlSe waige AP o e 90> gl (g 0k ol S Lo
) 2Be5S o 8 iCslgs 10 liae (0 dialgs LA5LS 5590 oo
Boi> Sl 4 ol el gla C8 8 a8 e ol luaige sy
OF o b 6% 2 4z (S (S5 Lol Cdiiy 5 650

fousls lasl

al)l Sl ludige 4 1) 95 s slacus 8 gbls (ol oiin T4
Slwdigs slp |, 6_1"*4-3-_{ 2y SN cutS b jedS pl aias
AL atan ] ol A o S5 )
Ot S 9 es by (nl 5w oo Al Glosge 4 1) candie gat

X yS 8 Sl lwaigs gl Lo 5 sl jeiS

FB (Lid slocunise o Cond 3 1925 e)lex lge 4 005
et > S (g e S 0 pal B Sl plosige lp a2y
WS soliul 095 slacs lpe 3 LT jo sl SilKe luaige a5

5 S| Q‘S‘J‘é u") 3

o g Wal 0

ol b as o o Sl loiign 4 5925 93
3 G5i> Lo 4 gl anS jpe ] 5l coiise b 5 Wi g, (sled >
A oo &) Jad Culs) g S) s CaaS woansS | Lol S5eis
a8 oauol dad glaiy)l g culs) o 1) 8 lge ol 2ES les ced




i calize sloelS (o Sl prwdige (Bgd> <
VSl

4 Algl oo SO e s rasd 4 Jeidio SGlKe  wiige (sail 0 S

DS S8 eSSl ) 0 @mlie Sl il 50 wpF Bsi L g 5Kl s 5SS

3025 5950 ) Sl ploosign sl Gl i 58 wgee ladaia I (2wl
25,18 welyo o> leage pl &S el o

Sl YO YYIYY lawgie jobo 4y aWlo Ul ol )0 Sl oo 390>

QS oo oS 20l p0 Y0 BOARY aiVle Sl loaige Jawgie jek doblS ,o

ol el 3 18 SilSs liisin (Gyie ALy 4y0 YYD L s

7 ot Lo 95 J3lior G cliSiaias 15ty Syt lall 38 45 SIS0 (lisilie
.L..SLEA u:'é‘-_!')b 9% fF... MYL&@SWJ

S o 2l 3 LI 500 FAYAS Jlos j0 SolSla st basia ;b &

Prele;edS cal sl 5lall azsls gj‘ll}"" b S edtge S sl 2l
Slagas s 8B ToTe Jlo 6l (5T oo (LaelsS s Lo pai o238 (o2 &5
iz 098] o &S (5,088 Ll eSSl 2l 5l leasge plasl ol
5557 3,5 3 el il s 31 58 gt JELSir ) sl 3 s
T > s L el ) ale plaasie a5 058 copal (el S 2 lee (5l
s (sebe ancaslsl 855oa o g b Slal alie al, 5 Lyl sarsls! )
oo K o Loty ST anS ol ladl 10 I8 (6l asles e 393 Laai paSS L
Conles 45 3laze ylall aies ;08




JUeb 51 i) g 4215 4T bt
Jﬂbs'fmaﬂu’:ﬂrébowmléwwua HJJ"'-"*“*'“w
s 9985 b puunilS g ;Ko Johow 01935 53 axdl ol AS..o.g.lu.lc_A.g Vg gpove -3 P N e
0 )18 586 e 1 G (6 oy 4 Gl Jalas Slge 00 5 SAlS g slaual s
2l P 3 &5 (b @l 15,500 ple 5 b 30 ey s 09N Al )0 i pS
g o 3936 g 0y dodus Wi S 0 ,l,8 Micro Tech cuiis Jsicus olKiws axdl
GSL U g9 RNA g DNA a 2dlg 5 315 oyloj ©ow g ojluil 4 UV and! aibl

S (g0 & S ol Ll S 5l 5 00,5 09l 1 Ll 5035 oo 1 (g5l Julse ks g Lo

980 5l UV axiil g0 Job 5 00guxo 4 -

andl oy yiogl Foo B Vee  unblbog Sl anldl g0 Job coguae » UV z50 Job

9 2950l bue (Jeheas 5 5ol lp de 6 adlie el (S0 y9 b g (WSO

Alwd o ).’Ln,ab YAOL YYD L LTEE T UV axil g s'j Golow Jolge plu g weypg

UVC 63 35 (655,18 b olBiwd ! 5 ouds solisw! gla oY a5 wisly o UVC g axil
D310 (50 Jamo (33 )5 (Fghed 4y (5 0 sl JS 4 05l et )0 (290 Job b

Seacad sl UV anil 3l ooliwl J¥s 4 -

Micro Tech owics’ ggaeuud olfiws 10 UV aril 31 solaiuw! Juds o)l ik ool 5o
a0 Cao
Wyl Fgaedud 50 (ol dlgo CIBD g jLil g Joo a jLi oliwd (I UV axif e
WS o0d i ] 2 o slod g PH &l i b o
sl | (Suio¥T g pde uil> (5 03,90,8 Micro Tech suiis’ Jgieas olfaws UV anisl o
Wl oligs 2105058 g Jaacasd oy UV azill e




339,15 8,190 ¢ =

Cavs hMc)M‘éu“MéU')uah)uﬁ )
7Y “Bh‘ﬂ o 43'.5,)‘0 2 olﬁ.ﬁqhﬁ “sjlw’)hﬁ .
e g 2buy e Jle g (D)9 sl SLL (b oS s o o

oulS Jehedus olSliws I ool ol o0 WSS (:I

) oo oliws 3l solaw!l plBa jo. UV andl Suids Jgieas Cuols @ angi Lo
Wl (39 (pbg) LR 0 iy slyglo axdl (oo )0 (85 1,8 5l 9wl S
39 92 OMSIw Sl Casly andl (ol (B m0 0 G SV eb (8,5 51,8 .ulS (5,ld0ss
Jow 30 Olilgas g LS Guw Vb ud;,lpuw ol eS8 )8 pia g Cawgs

ke 359 (50 el LT 4 Wilgi (oo i ol odlisiw! 5 590
olﬂ.«»é ,_,»lavb ulSnl 45‘ Wbl (g0 yl0 1) < 30 ua!'.Micro Tech ol&m» uo,a ,J.vb,: .




U 9l g il o Cud S R0
ABAQUS L1 31 p 5 b Swilso cwiigo di y




Influence of fiber twisting angle on the fracture of layers of multilayer
composite pressure vessels

*Albooyeh. A.R.. > Amirabdollahian. Sh.. and * Azizi. A.A.
! Assistant Professor, School of Engineering. Damghan University. Damghan. Iran
2 PhD student, Faculty of Mechanical and Mechatronics Engineering. Shahrood University of
/. Shahrood. Iran
3 Undergraduate Student, School of Engineering. Damghan University. Damghan, Iran

*(corresponding author: a.albooyeh@du.ac.ir)

Abstract- In the present study, the effect of twisting angle on the fracture of layers of multilayer
composite pressure vessels was investigated. For this purpose, the cylindrical 8-layers vessel with
twisting angles of [0°/90°/45°/-45°]s in the ABAQUS finite element software was simulated by
varying the twisting angle of the middle layer fibers, and by applving the Tsai-Hill fracture
criterion. The fracture of composite vessels was studied in terms of the Tsai-Hill index of failure
(IF) as well as the stress- strain changes in those layers. The results showed that by changing the
angle of the fibers respect to the vessel axis from 45° to 60°, the IF values in the 8-layers were
reduced to less than one, indicating that the vessel with these twisting angles and with this thickness
resists against to 200 Bar pressure. But, by changing the angle of fibers relative to the vessel axis
from 60° to 67°, the IF values increased in the 90° layer to more than one, indicating that the vessel
was on the boundary of failure. Therefore, it could be concluded that the best twisting angle of the
fibers with this number of layers distribution was in the range of 54° to 60°.
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Effect of thickness and number of layers on the failure of
multilayer composite pressure vessels

"*Albooyeh, AR.. > Amirabdollahian. Sh., and * Shafigh kalati, H.
! Assistant Professor, Sc]mol of Engineering, Damghan University. Damghan, Iran
“PhD student. Faculty of Mechanical and Mechatronics Engineering. Shahrood University of
Technology, Shahrood, Iran
*Undergraduate Student, School of Engineering, Damghan University, Damghan, Iran

*(corresponding author: a.albooyeh@du.ac.ir)

Abstract- The main purpose of this article is to investigate the effect of thickness and number of layers
on the fracture of layers in the multilayer composite pressure vessel. An 8-layers vessel with different
angles of [0°/90°/45°/-45°] in the ABAQUS finite element software was simulated by varying the
thickness of the layers as well as the number of layers. The fracture behavior of layers in the
composite vessel was studied in terms of the Tsai -Hill index of failure (IF) as well as stress and strain
changes in those layers. The results demonstrated that in the thin wall vessel, with increasing the
thickness of layers with angle of 90°, the IF in the other layers of vessel was decreased, while the IF
of fibers with angle of 90°, was increased. The fibers with angle of 90° had the best IF, highest
peripheral stress, and von Mises stress and lowest longitudinal stress. The highest peripheral strain
and the lowest longitudinal strain related to the fibers with angle of 90°. The optimum number of
layers to prevent the failure of layers in this vessel was also 6 layers.

The Blennial ntemational Canterence on

Exnerlmemal
£echSolid Mechanics
felll‘llaﬂllﬂ 19,2020, Tehran, Iran

Dear A.R. Albeoyeh, Sh. Amirabdoliahian, H. Shafigh Kalati

We appreciate your active participation in K-MECH 2020, alse thank you
for presenting your paper in this conference, entitled:

Effect of Thickness and Number of Layers on the Failure of Multilayer
Composite Pressure Vessels

wmmtﬁé‘“ 3‘7;;

Prof. Mahmood M. Shokrieh
Schiool of Mechanical Engineering,
IranUniversity of Science and Technology, Tehran, Iran




Analysis and optimization of training structure

called car lifter lever

1*Albooyeh, AR.. ? Amirabdollahian. Sh., * Safarinia. Sh.. and * Karimi, S
! Assistant Professor. School of Engineering. Damghan University. Damghan, Iran
-PhD student, Faculty of Mechanical and Mechatronics Engineering, Shahrood University of
Technolo ahrood, Iran
**Undergraduate Students, School of Engineering, Damghan University, Damghan. Iran

*(corresponding author: a.albooyeh@du.ac.ir)

Abstract- Nodaway, the use of training devices plays an essential role in the teaching of theoretical concepts. One of the
most widely used teaching aids is the car lifter lever. The main purpose of using this device is to train the relationships
governing the levers and to investigate the engineering trusses. One of the main problems of existing car lifter lever is
their high weight and high cost and the difficulty of transporting them. Simulation and analysis of the mentioned
structures before construction can be very useful in reducing the weight and price of them. Therefore, in this study, a
sample elevator was simulated in the ABAQUS software and then optimized the geometry, weight, and mechanical

properties of mentioned elevator. For this purpose, the truss profiles with three different materials containing steel,
aluminum, and iron were used to build lever components, Also, the profiles with different cross-sections were used to
optimize the geometry of the structure. The results of the stress and weight analysis showed that the optimized structures
with steel material had about 200 kg lower weight than the weight of the existing structures, the good factor of safety
about 1.9 that very lower than the existing structures as well as lower production costs.
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