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. rubber spring

. Alex Moulten

. hollow rubber spring

. S.E.S. : Suspension Enhancement systems
. Timbren SES

. load carrying capacity

. suspension sag

. roll stability

. cushion road shock

0 handling
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« Reduce Suspension Sag
« Improve Roll Stability
« Cushion Road Shock

Improve Handling

Easy To Install

Maintenance Free
« Lifetime Warranty

S s Jsene Sl Gl ot )
S o (0 o) il asily el oS s
sSom a5l sl oyl slm sl el oad sols lis S 45 il geled it 55 gls b5 ol i b,
s 655 oy Joe b g

55l gob 5 eolaiul (69,900 y5xs g dbilue (5125750 g Lras ;g0 yo al

"5 ey S8 e

a5 Sl plationd o (5188 o2 S (o0 B a8 (59, o Sl 95095 I (SenB py w58 02 b Bl o
L aleg,095 )38 o0 30 (Sadl, pla o 3las )2 Joall (1Se 23 (S22 098 o0 @8ly Blad pians lo 23 5 03> o
o o3lall 353 (6lgm S 5 03,5 i |y Wnjlalianns (ol a0 OIS (6508 (59,095 e Gl (slog 095 pelii S (5,8
Ol 09 530 (e 5l 58,5 Sl il p0 5 05 (e 4 005 305 o) 5 190995 iz slx Ll wijsl sy Ty el
Sloyd o a5 (alagy095 o0 Bib jlams go (Las disy hamn b (290 S5 > 0 (hleS (035599 (> 50 9 1 gy 50 9395
s 4 Ll aias e LS (6 i gt Il Cemd 1 slbosls 4y Cernd s Blia I55e i el (slog 093 aiile S
A s lazy juw jo S | ladilens & hgo 4y (6l coLblE Ll 4 canline olas opls il co JBlas> 4 1) a0y &5 >
Ot Ol polate 4y 9,095 Sy 59y 52 LT S, a5 (b e S ool Slelad 955 g0 4y L8 4T > )0 ey
Qilgi el e 4 o8 a5 Sl (B (e i (23l 5 oz sl g Cenl loizr 9l 95055 S5 g (el (1,
kb s o550l @ Gilsslla; 5o (s w8 n Joe el 655 iz 5 LT g iyT wald 1) 5 Sl 5l S
il e 1y 65,0 5 0004 plmil 95 4,15 0l b a5l 528 S8 lgie 406 500

*Sa b S
JrS 75 L g 00,8 Cds laslacs SO 5l as ) (65,80 o1 58 il g, soims Julis Jlisle G a8l g,095 a5 Sy b
a8 aded aaay Cewd s, Cds a5 (65, ded a5 Sl U ogd oo a5 3L 095 crmds dely o 18 05le oo bay gloais
Syl dszg rly J5S Ilyd (29,055 (o) €59 4 A 5 S50 50 sl (6150 0l 00 i3l g (b b yib ull Lo

. sprung mass
. unsprung mass
. Lincoln
Mazda Miata
. damper or shock absorber

[T YOI RSN


http://topsoal.ir

531 005 e w3 (b 5o 538 gllasl U8 o S8 (gl (labomg 1S e 8 SaST L S pp0 iy )0
oS 15 Gmeled oS 5l o5 i 65,01 45 o ey iyl oage Ty o5y US> gy ekl IS Ly (Ko ke

D950 O 5l 9y Jb 50 3 bS5l g spie biod 2le)S 65 4 e s

HOW CAR SUSPENSIONS WORK .
P How CaR susrensions work R INRIRISREIENY

Absorber

Upper
Mount

Piston
Rod

ain

Reserve
Cylinder

Pressure
Tube

Base

Valwve
Lower
Mount
EXTENSION COMPRESSION
CYCLE CYCLE
ol alises 6)5 L;LAJ.K:«A 9 JA.S KaS ;ii )\ 6|4_,}‘,_, . D2O0E Howstul fwarks

Glae 035 led 45 @y 4 T oYU e el a33,5 )15 T lag o 5 9,095 Ay Crmbe 45 ol g, crey o Lalil 28 S
orml 3l 2 S sl 90 ik Ko po o ls Jlasl wibge el (g9 ples a5 JuSTa b 2 (Se35 )0 Alsnl yw g il
b ol jaidew casl Juato o)lo 13 jaaln 3l a5 Jetaes @ dlo g ale Sy I3 51 SYL 1Sy il oo eSS gl
AS o 03 |y 0l 49, 0 S Ayl el g0 0,3 Aol 1) > )l Ayl g JLid Ayl |y LSl o) el canlie
ﬂ&)bjlj_:édj)g\ Dgd ooy D A g 5L Eely (S g0 9,95 ool (o (il Cews b gy005 Fim S K
Wl 3575 gty (535 2 45 GILis sy 0 gty & Saled )0 5 gy S 4 s § 90,5 o0 Jie ()] 4 8 S5 Y
8 S o a0 5 gt OS> Joe onl 0,05 o0 LT 5l (0 (oS e L YU jled co daglge ) L ojludl e o
33 Sl 5l e e oe e 4y 9 0 (o0 b bS] (Sgyaee 9 (S puee 55 4]y (SSe 6551 5 9jleiee 25T,
| J)o JJLS (5».9‘)4.»4.».4.»9) LS‘LA; uiwsﬁ&d&wybwwé Syguo yo ‘)‘.M‘Camd)aoébs_i:
S8 sls) GVl oo & gy S e 5 bl iy 055 o oSTy50 sy 5 elaimo o |y Jlow 5 05, S5 > (ol
adoyo Job o 00gnalS Sl g (Jeme (69,995 SG 005 (o0 (g VLSe35 Jlow (b oS o &S G0 2
Syl eage ) Blrs 39 JiuS S 5 ledo (IS cbluadl als o a5 Jb jo cagled oo J S
S o 5l il ogllaals sla )G den g oul Sale ool byl i LU ol oo ol ) o8 SeS a0 (pl o co ylid 095
les JyuS Ty QL Caii b g e y8 Azl qzae by o8 5l 9085 SO
U 90 b o 1y ool 099 4 ylwgs B ams co 03l 3ulas pinms 40 0l aily )18 conlin byl jo a5 (5,58 SLS
g =8 J=uS Lo 8 eols 4y sdmns g ol cl> o 1) e > 50 0)lg (59 9 00ged i 1) o 51 s &S 5 ool &S

! compression cycle
2 extension cycle


http://topsoal.ir

. 2w A S - . .. \ o e e . " “ . .
D18 50 45 g3 o Sl jo ol Oygo 4y ) g >

DB S8 3 il 5 BSS b gV e 53 3 Shas

238 DS oo LS o (Sdgjane Jlew (g9l dlgiul SO 50 50 a5 albse ) slaglyse b et SO Jolls L"&“" FSLS
33,5 (oo dllginl 3 a2l S 4y e dag g 1 LAS Cod Sl

s S5 5 L3 Sl 555 ] ol ad iy oSl A5 i o |, 5,95 (335 555 o5 casle S5 S
9 Grelsd i =8 Sllags Sl ol iz 6551 o LIS Gl il ool @ ooy Djgo £z R0 a5 5 eleS
03,5 o0 plol i3 SaS 0 oS (5 4 ol e

" 9¥yb e Sy 4 0 s gl i 4 (5525 S ek s 3 85 el gty ol 555 S o5,
aloo 25 o e SLLI S o 55 o el (Sl Sl S (55l o (558 T aty alibns Sy (35,0 e ol el o
e [ls 1) alaazee 5l g5 Il lad o Jlow 5 00l (g0 SIS des lS’ SO alisg 4 alaizes )15 5 JSls o

el e gy 5 45,5 5 (i 3,28 S 53 Dlla] 558 S w35k 8y 28 S Sy sy o5 sl
Slr 057 9 S 50 Cuglio gyl Blio y0 0l s 00,28 ol Jlws a5 LT 1 Lol cylad 08 o aladoro (45,0 53 Gl Caons
YL a5 00,5 joe (st (0550 ) SLoghs— 5l Jlmw )00 S92y gt slaglis 2 die JLid (nl ) ale,
Sty S8l e 1315 oo plonl Sl 05 b g ST 0 (gt S liee 09 ) S 13 S5 cnl k28 waleS gty
eledoo y18 ) 55095 Jobss g a8 S, 138 lugs sl

YL 5l b (ol 45 Sglds (l b g oo plonil ol 00,28 JSow ailis (Sllos oad 00,88 118 S5 (30,5 5L sl

9h Jie (gten 2 4 28ls3 oo (g

.tierod

. orifice

. piston rod
tube

AW N


http://topsoal.ir

0 e e gl

15 Lol ygms s g SIS« Balel immns s g Sy WS oo GLtS 395 5| 128 SaS Sy 45 _oglie e
Oyt o 18 oS olad Ly iy s [S3YL jo oS conl (g5 QT)'l Soduzmn (s3> U (639l (sla 8 S8 Lozl Lol
8 SeaS o] Css oy glmoolz 5 Balsd wimpes Y (Lo pos 10 45 Lino (s cdily o |y 4y ol £55 51 (53950
St sl ) (Soily (g2 5 (o5 el (nl 45T wespe Glis 393 5l (656 Cuglie (s Slatis ju 0 Se 5 SLinn Canglie
S )0 (gt Ol Sl o 0555 o0 i 4 S S S 0l o) o0l ek Wb 50 a5 et o Lol ayled oo
o 3525 o o] S e (g5lune i) 1y LI U (i 457 Gloj 50 (yginy Vb Jlow o L ol YU Ll b gy o5
S 0 a8 Syt Sk 90 50 Jlhmws plonlr (bl ;o 1108 SS 0l aniS a5 jhailen allge gty YL )0 8 SaS

DS o S bl 5 1515 IS 90 50 wylad oo &S 5> alaios

YQ.\.;Z: 00 pid IS

o Sl gatrass jl Lagl g G,k 5l Sl 5l gloie 8 SS b 4 g, <5 > Glea b ald 00,08 sl (o
ASQLM..J)‘AM 9)...>|)‘ sMbsnybm)&).ﬁ&JdLﬁbyj J.JJ.: Q‘“"L’5YL’W“59‘>W”Q)L‘>| o),_>o u}.u 09}9 J.Jb
Goladie g oad 5L (50,08 Olgaw 0d)lg JLid S50 o aldl cod 18 SS ol Caandd jo 030 BB oyl 1B YL s o
g oo ol alaazme 3,515 5 0 45 0 .53 g 31y JLow
aS ool Sladad ol ail o (50,88 Cligw g gt o a8lol Sladad ol )by Buded pinw Glis sl juo jo Jbow b ,>
Sl g ol Bl ssee Lol g ailad oo Cunglin (8, Gy Blie 50 S il (s Sy ST 000 (Lt STy
G a1y gty a8l iol5 8l 8oy Ly jlacd iy lacie ,w j0 0l walem YU Ceend 4 ol Ceond Sl o]y g
S S b Jlow 5 39,5 (o0 Oy B 59, 5] gt )3 35790 SlacSiuns Sl a5l Sl o dms o L8 by S
Laghygm 0500 5ok ey b 5 Sl 5 00ile 5l 00l jLid cod oS w0lyj s Glacis s po Lol S (oo j5ue Lozl 5 (45,0

. velocity sensetive
. compression cycle
. compression valve
. reserve tube

AW N


http://topsoal.ir

Jiiie ol aladoms 0,510 .5 10 0,33 Cgud dy 0]y jlid oo 1) Cannd YU Cond j0 (6.5l BB aS Jlew 5l coxe > 10

g Pistan Support
e Washer
g
""--_-"-:"'I
—— . Orifice
— _‘-//,
Y
J’ Pistan
-f‘::.'j::;_'._u Bleed
g™ Deflective
P Walve Disc
;_:%-——- Valve Spring
i Piston Rod
) Mut
B . . i |
Vo b S

l.sASMLGAJJQJ‘Jm‘)osa)jsxﬁbu‘owép)d)oowo)oowbdsﬁwﬂﬁﬁwbuw)b

S g 0908 Vb Caow &y gy aSGle) S (l 5o IS5 on p Blagl Sl a5 03,5 5L S8 1y 8 S8 g
QMJ.O.H.AQ.‘JL)Mbbc‘)w&#ﬂ‘}“)w)éb?yk]%‘dﬁluWUS)?UL)“ijAl})AMUL&QSJa
1 Fopid S 10 a5 Il o 0yl sl ST sy e 5 1035l (sl YU Cand 4 85250 s ke o5 Lani] 51
59 09290 Jlmw Jlad 51 5L 0235 Qo 50 39290 Jlow Jlid oy cnl 50 4l jlagd Joe o)y 0ads (5l oz 0 3d g
3)ly 9 a8l 5hyz 0yed e Sl Sl ol (g2 50 5 90,5 50 ;8 S5 S 50 (F9,88 Oliges 05 5l el il go Gl Ceod

s 23 SoS™ gl
g 9> @

S ool e
eoeblieg Sl g (qmrblise —l5 0 — (6 )lg5 — (oo yml ;3 -l 4y — (Sxhasl i K03 3090 @
4925 90 +
5 floion <S> G150 (gt 45 818 8929 (ol g SO VL 50 00l gy 1 95 Lot 45 18 S8 51 Jae ol 5o
Elol aqgs 95 (Sla 8 SeS s sl 095 o 1) Slile Jlow b ax8)5 13 (ol 003 9,515,513 00 6L 0,253 gl oS pgs G5
Wil o i g0l 61-“’(5:’.1)5 3 YL slocad glyls 5 00 als IS i b SO 4y jastis (65909550 bl 5l S aS WSl egiie
Faidl oo ) b 4 ol Jshite glgil Lol
S35 g 9o -
il 003 )5 18 SeS 5 (nl d eeme Slg 095 b (Sl 5o Slodee (655 sl Sl (35 sla 8 SST 8 S
Slimlaz ;> alold b sius ax LSS Ao 5 (ol 0 g 45T 0aldg 095 Culaw g J S [0 0290 O a0 128 S 5l £98 (0

1. Extension Cycle or Rebound


http://topsoal.ir

ot 5 oS b s oyt LS 6l 39380 b L5 1S el sl oy 4etls cai lo Lol ol VL JLid & i b Ced oS
O£y 3l 5 09 oo 03liul S5 egi 5l s (658 slaSeS y0 a5 cul opl p dale i a5 Cesl b 50 (nl 08 s pll 0,05
03955 HLE8 Dgb oo ol 1) 118 SaS 50 95250 dlge man Sl (g0 s p2x> LS 035,05 55 8 ST g5 (nl 5o s 505
ilioe qn gl s 100 B e Lo 5 0,038 T (g

e D o 8 SeS [, S Sl s lap 5l oolaul oo 09 g Ign ¢y5g s Sl 4 g 90 sl 28 ST o B8
S 03,58 HE el g b ) o 5 ol o TS il sl 58 a5 3 S sl 1 5ok i e 31 S
2L L1 28 S Gla 2y izman S pien o Sl (Sl () 5 g0 g 0l SS IS s BT sl gyl )il e
252 (oS polhe aS oo (JFigo )0 Cand Ll Ty (589, b ol oS 5 ColhlB Las Cod (5,05 (655 Elgil )0 Lol oS e alge
Sgdhicn SR gy 3 ol D yge 4 LS (e Lad 0929 Ja caill eads T 0)ly SS 0SS o 0 b g Ay

725 ahaie gl (09 it Jodwy a5 el cnl el (o 00,28 5l ey Wil B3 <tk w38 sle b ST Ca e S0
B goad ;3 cuyd 28, YU el ctdl oo G| 235,50 a2 93l (39,55 SYL ,LE8 D929 9 gimy SVL a4 S gy
GrSolz 5,055 Slil g (ul G 5 605 LS plie (o )093 e 18, aly 1S o5 AR 9095 e (538 Gl 5l 5o

e
I fp sz

Soodes ol 53 S8 a5

SH9ed 4925 95 -

SIS el an ] 095 sl Sen 45 (g B e Dgme dy925 93 Slo 8 SeST gl s (S yoen g9 8 SS
Las o lea 5l oS SLad o 39 sl Ll 50 45 gl ol b il o 555 £95 auline e Lo 8 SaS £95 el il yons
el il Ol LT s S slomyl ola SUSie 45 w95 o o3liiul  Jgone
Toad Lol 6318 Jolo b azgs 59 -

elal 595 5l eladslw 5 )18 (Sgyaie Jlw b wled )0 (35,505 5 0gd ools ojll aSul (sl 4y g55 0l 5o
YL Sl slales ;0 a5 (5)90 ;0 bl wuled oo 655 ol (89 9 198 S sl 53l g9 wiilon 55 g9 cnl 09,00 SIS0 00
2l anlg L 1y 593 sadsl kS S0 ol 3l e S S, il Cews ool 45 Ysb e 4 b 0,

! ps
2 foam
3 foam cell


http://topsoal.ir

Sgds so el yul bl co 45 g o b g jlodsgly Dygo as ol ceal ol ilas gl 90 slaSeS YIS I SO e
53 55 Aygd 90 GlaSeS ISl S50 il il 1y SaS g5 ol 5 ooliil el Consl axlgo L 35008 b 0djles 45 (g3 g0 5
GalS Eel 55 Lo S g 039 (gt )3 S LS o e il 0 S 005 &S 1z llioe )5 w0 LS (SIS at
95 GLaSaS Wl oo 0939 0 7S 555 g9 50 JSie oyl amd o 2alS 1) 18 ST LTS el ol aS 08,5 o e, 4595 g
9550 ) 4 S laggealS 5 daly ()l slagy095 ST 50 g
Led ST+

Mo gt 5 S50 (gt )10 9525 gt ¥ ol s (39,5 59 90 529 0235 g ;18 SS 5l gsi cal o
Pl 3 SaS g8l loion Jos g 50 elsil aslion LBy ol Jate 28 oS saloo 4 45 5 1o gty (Blao by 0aiS
L35 sl oy sabiioe aylod oo iz I alaioms 511, (89, (g5l galiboms 0uilS hazr gty o Ol sl 1 5 0,08 (9,08
(R O35 JLad 1 058 3l S e (gtan (55088 &5 (alSim Bl S 53 3,5 IS ey ity e PSIYE L L
g9l 09 09,88 Ll b SST 1 99,00 (raaly gy L8 S 325 (o 03,88 S 10 ileioe 1y (I sLad 5 oanel YL
Jos CnlB 128 SS gl Sos B (g YL LS Jdo Grizres sl ilo | Lol (aled ) ceal Sl 28 SS
39 S5me 5D 0,0 S92y 5 (SdsE Dl @8 S 05255 g S5 Sl 4 g58 Gl 5o 0 i Ly 9,093 (g ) (oS ke
ooled 095 o @ (peizred oo 58 et LoyS 5150 (39555 JLed Gralidl g 5o a8l sihgel 2alS o1 (LIS e & 5 LeyS
o3 095 o 4 a5 Lz el O syl 18 S5 58 nl s Ll e 092y i S S85 ISt 9 LSS 5 089, O
3ol 5 58 SeS gg8 (b aile oo 5b S o Sl gt (59,8 bl g S agy b (2 ) (d 095 Djgo 40 00D
3,19 4395 ST glol 4y s (6 5Vl Ceod Lol 39 oo ooliinl S Sl ealS dlally s )lgm lag 095
S Oy b ;S SeS -

M Gl 5550 5 Slhderesl Slibae (52 Glatez n Slo)lS Gln 25800 amme ;8 ST £55 Gy &5 £
e Ao S (galiwg 4 4T 598 oo oolitul SzeS 5 S dr9d ST 8 ST Gl (nl 5o 0 5 (YL Cerd g 05,00
Pls 2 g 0aiS Iz (gt o O35 09y S5dee Jog wilise S 5 Sl 55l 5 0ol &8y 28 SS il glar S )5 a8
o L yd S8 cnl pgs (3P Candls il ST g g 90 (S (LS 95 90 5l (S5 98 Gl OlFee 9l 5l 3 (S0
OFPe 099 U p Jodo 4 2 Sty 50 1S slad Lol oo bz 0l ST 50 Lelionds oibins (ol 0o 43 )l50 (&
Dyl ge wgms 18 ST 55 al hlie Sleog mebas BB g e (b S g0

S I {1y Az

™

/‘ % aliiSlin ) gl

[ ditn )

Eerl ol
Cim _;.lg.
Yl b

(a0

O S e gLl Jl L

oﬂ.\;—})ﬂg%&)l&@


http://topsoal.ir

03— A—'—‘ng" oolawl o 6Lb).~_9 )‘ as @LQ?)Q?} o ).»..w.u ).A‘ O"“ Cewl )JJQLJ uL..}‘ c).d S8 6“5‘) uo; 6{ ML! 4}‘9.0

A3 o ol | Galisee slaaz o 40 S8 b palS e 5 Jsos s oo

5SS gl 5 o salad, A Jpaz

B b L 58 SeS 4,

&, plendl,

6&5@9

JARK

+y.

JAY

+Y.

AN

£y,

VA4

+¥.

AL

+0-

VA2

o295 Ole)

S5 (=l i Gl s, e S S Se 5SS LS, (ges 4 az g g 5SS (g p )LES (oea08 By, @
JECRE O gL PN Y B PR B I IO PRSP OWP A RV KYVR PRCYESSCIP PR W X VWL g LGP VISR CPNA L SR VESRLIW T

el O] Gagd ooy s oy 138 ST ) (13 o5 5 g o 518 STl ) (S el el S (SiSnS e

ik o pid S8 oS ) p Wil e lagy o Blizdl g 9,095 G pdupleyd )0 JSie 2929 @

Sag LS e V8 LY o b S o S, Ll jo Leds (69,095 a5 sleosls o5 Cad 4 ogd 18 S5 S @
Foag kSl Ve Jle el a5 Sl (6,8 ST L Sglate Sl $8 58 S5 S il oS a3 ) cpl el s S

Sl a8l

Ssled (gyl00g3 Ll (S5 angns 5l g 005es Largel G Dygo d ) o8 S ddion @

Dgd o oy pd S e 6‘9"“ dalol yo s


http://topsoal.ir

L5095 by Y

9 Enle 8 So ol Jgars job 4y 5 Canl Bgyme luvg 0o lralee 5 lagygiw (lgie Coxi 500 (0aliS | o5l S
ams o plomil 1) 5 godas Jae 30 gl ol 48,5 glo 118 3o 118 SaS S el 115 SaS S,
sl (6581 (50015 Ty g 3l a5 0] g0 0925 4y sgae -
WS (oo o Ble w595 09,993 S8 e Sln PAEASS Gy 4 g ojle S plpe 4 Y

393995 039 JrS b g ogdise il a4y (ool dzgi 5 0,10 o 95055 Slod s 50 (il 4 GEES Loyt
ooz mhaw L Lo pls maw (18 ols o pba apolds sloas 1o 0isS o (605 o> wuals slaas, o o0 SLSL sladdl ol
a0 1y GhlS (5)lanl L anl oo Lagygin oS 4 g wd (slaaken o)l hta il (6255055 5 (Sl s> (595 2 5 S9iiss
ialedon S (g A UK S s S (0 g S (o0 J5S ) (g Ll ey &S > b 50 (595095

HOW CAR SUSPENSIONS WORK Basic MacPherson

Strut Design

Sl b Lk ol e 4 GlaS e Gl ol

Shock Absorber
___— and Spring

Steering
Link

Lower
Control
Arm

Car Frame

g Loasl .0,s] Glurs 4y il (Lol slodasiin flgie 4 olgs oo 1) Ll ig005 JyuS b laasls g Lo 8 S ol L3, Lo 4
Gl Iy e ollgy JI5 cplaiaas 1) Cde 4y gl 519 (S B ay 3, 51 59 Jlal ojla] ol (1Sas 00,5 )15 (slo 18 SS
YU 5l oo a5 gloy om0 (alS 1) 5ey5 SIS g 9,095 S 508 ol ples 4 aldl g aas oo ialS ol 4 s
L9, (25 5 S0 (So Lol e el 9,095 L) 1alS s e (1S 58 (83 40 45 (6,53 gl ¢ 09h (o0 9,095 Siaia (3
..\_sjj @)‘)J == ‘S_s O9y° Lot dj‘suLA) . ..\.._,..JL»GASU’U'[ W 6‘)‘\3 PR @Lms)op o BI’aCGStI’Ut )| oolazwl
adl giie 5o ol o ) G 1 (VL (55 59 O (S Wi g 4 iz ¢ 098 g0 4Bl (homy 44 9,055 (ol (oolod
34 oo Jrog w4 la SIIUL (o o Jome (Sl o Coas 90,0 900,5 j9ue ;9390 (59, 5| a5 Brace Strut <, Ll o9 oo
e S 6 PVL el ,1 5050 45 (635190 )3 el (o0 61T sl o0k 9 U 5,095 (S o 5l 9 03,5 5 oS | Bl e ¢

- 3905 ooliiul oals oz Strut Brace ;| oy oo aib axsls ls Strut alaise

L oarut


http://topsoal.ir

Geld s a5 (1 (sl 5 Lo 2l -A

Celled S (oo oz 1) 5,005 (339 (soled 45wl 2lgn 58 (ogi o pl o sel pin 4 45 sien eyl bl
(S oly oS )0 sl S 5 (S0 lse 4 ol g all o e [l 9,993 (B0 S g (5 lg Sk (5, Lol (5,48
ABbos Fge Sl (Sadly colnS o sl a5 s oS pleiSle b e d go g
& bl g Gl amain

Jols 3edad gamain o5l Biby 1) e slajls U asl Gsllas Wl 9,005 Golad wias <liz] pwain Coady
il iy g0 a4 plaan S
S sagly VY=Y

Sz 50 oS )00 ol peS (sagly 300 0925 (B LS g £12 (samio (o &S laugl 9)395 e g sl 5l sled o
B 515 hte a8 0l 2l ol jo o salol jl 2t 26 YL 0 ¢z g0 salolh axiliz 055 o i 4 e g 5l
2l (hie yeS e g,z 5o 5 Sl i (SWIL ho 4 Suo5 5eS sl sl Glag iz )0 el St paS il
D9 se B 50 9,995 St Sl o e Gz z )0 (e yeS (5)l0Ee 3529 1310 352

elien 057 4 b lao,lis ey b Jlosl 51 30 i S50 (Sanle ansoe 2251, 5,055 6l Sea¥ (Sule
ol 1y Gl sl Oliin oS 5l ookl b ojslicn 3925 @ Gialos sausl o e slansly Lag s cnl Shol 5 (48l o La>
lag sz 51 e o 50 by Sl Slais slml el jaS 95500 00t (1 Szl 09h 00ls o Cute paS b (i ST 0500
log 2z (s orlats 051 952g 4 1) b SCzsY jo (g s alsd g 0l )1 eeditans o b3 51, 202 000 Joled o5 05 o

aeled Gl 1) peS cllael i1 wilgs o
/./T__ ——_‘:"!l'l
\

( o Camber _— True Vertical ~__

Zero camber | f Wheel
| ee D
=Centerline

f,rr__——.\j‘k of Tire

camber POSITIVE CAMBER NEGATIVE CAMBER

. camber


http://topsoal.ir

CAMBER WEAR

”

el J',!U f)l} LSA'J DL o)‘.b‘ )‘ J;:J u:.:Lw o .JL;) k:m;ﬂ J«-‘)S LAY Jg.&

\ S gl Y-AY-Y
Silw oo @SB oz L 5,095 sl jomme a5 Conl (slasgly 9 09 oo 00us gy095 4 LS 3l aus (o lS saugls

sl axsly bled gl> a4 lyg0 j9oce

Sl 5 A 1S Sl tled 24T (ISS

Tom K5 L plogs gl Y-V Y-Y
L Sosly 50 0g-d oo s agly ol 05 g0 00l iy S sasgly S5l oo Cawd K j9mme b dgas L aS glaysly
S50 g 08 o ails 9,065 ol (y0ls Loy aBge 10 &8ly 10 08,55k Jgl Il s by s oz 5l e 9,995 Glayd ol s yus

Dediss £y CaSh a4 bled con oS WS s ol (lhed (2352 97 58 90355 )

1 Caster
2 king pin


http://topsoal.ir

/1. Camber angle
2. Kingpin inclination
3. Steering offset

om S ¥ 5 e 2SS Y S ) laasl Sl 00-Y S
S sagly F-AY-Y
Al o8 3979 A o SS9 oS (Sl 90 Egeze 3l a8 Cenl (sl
"aly olss OV Y=Y
CoS ol Ygonn 39 o0 00ali Al (3ls5 (o a9, U el Jome B 22 0ly90 35 50 paome (sl e (saloll
ooled el a5 Gloj el Cuie CoeS (pl el antens LB w8 5 Son) (5, 5 5 0pd o0 atie B s 55, Sl b
ol oo g 0l SIS (])90 jemme a4y S (ulad galall aST Sloj el giie L (215 ()90 Hemme Ay S ey L 252

Sl Bulaie o jgoe 90,0 a5 o)

POSITIVE offset Wheel Offset
POSITIVE erfee NEGATIVE offset
atf——— Rim Width ——j=

=} =
HEGATIVE affact
T-Brckuida Dimaraic

Hub
mounting
face

Obeyd e £-VY-Y
5o gl slag 2 o oS Gloj 05 o0 00al Loy (e 09,055 (Job j97e L g 2 (gamio slaygly 5,095 4 VL jlaus 5o
ol 9 w5l Sy sl Loz o o lej S o 0l |y e 5o 5 el 't o il e ol st

Centre line of wheel

Gentre line of wheel

mounting

Afmnn

boya geld 5o (e g Cude sk o3l BY-Y IS8

L grut offeet (Toe-Out) s 5 (TOEIN) Coio layd ol ialos HY-Y S


http://topsoal.ir

= . = Y .
5 peis s S0 50 L5 (Suanbe comn w3 s Glod i ST oo Ol |y (i oSy el giie oy (e

P90 (193995 (SS9 B

olas® sausly V1YY

e Dygmo 4 pl (Sonle 51U Sjlas S de 5550 b 2leopls wlo)lsen gy S L35 Gl 9505 S sl
g omled (b Iy i gl b glopls Wb g JS 2oz @ Cond 00 I8 g Sl )5 0 &5 (S i ol 4 0sd (60T el
el g B E 0z o sl Sl S mm Sl 2B S gl cnlnle

1. Toe-in or Positive Toe

2 Toe-out or Negative Toe


http://topsoal.ir

Gl slapians gloil AV

Pged (Sl Cand 95 4 Ol s 1) 9,093 S BalaS s

5 Jiis g5 99 OlsTioe ) Galed s %8 ik st (b Sglite ;b 4 2lgTn Balad e £55 93 0
el £905 ol Ay oy, F e ,S00Sy 4 4S5 Sy St gabos Lansgd 2 90 il ke pians 43 28,8 5 o Tay
S > alen g sz 5l S e g adls Jate KooSh 4 pediies job 4 Lo 2 azslin Lel o9l oo a1aT 55 4 LSS BelaS o
gy amlyt e 5ol o ol azils it

G TN T e B Y e i F S PERp W VP NP P ES K R W Co
250 d s (nl el 00l (1 Sove oSS 9 235 (gl Al 4 Giale 5o 5 A3 15 5,005 (sl () Ceend 0 a5
g ged 48,5 )5 4 (5 lg slag ;053 odas ;o a5 Sl la Lo 5 358 on oolitul 51l (slog 395 9 LaoygelS ;S Jgens

oate Loy a8 8 e il 15 i Oy 4 25> 03l sl gz ke Jits Galad peres G
o gl Gl e (PO LS e 0gsl O 4 5985 Iy <8 20 Lawgs g ol Sl NATY Lo 3 g 2 S )

! independent
2 dependent
3 Mac Pherson


http://topsoal.ir

Strut Design

Shock Absorber
and Spring

Steering

Lower
Control
Arm

Car Frame

G005 Howstulfworks

Sl S5 5 05 K e b sl FT-Y IS

S glagan S a5 Jlo 50 .l S 5 Jsame Bolad g 500 g5 JS5 A lagil b (£l 90 Bl g

e 93 s gLz o S oo osliul S5 gL 593k 99 5l gy Jol Lad> sl ols pob 4 (ALb calo)ls 925 (S55LSS

Gops S5 (oo Jo Sliyo g a3 Qi Gl ) male ;85 28 S S5 wBlios Ei7 65N 5 (ool 4 (oLl

DS oy Joles S b gl 4 25z dgdion com g o0 £7 JleS sl 69, b s J5S oslal (L g0 GelaS

3l Jgmens jobo any Slasein (oo Jbl> 4y aled oo @2l 2 1) S FReke Colbe pulual g 0 oo S5 zge RS & (risren
Dyl o ol 155 log )093 slr oz ,z ln (Sl 90 Eled Glaptc

555571 58 Flr 55 Geba s XYY IS


http://topsoal.ir

Sl Bt s (610 55055 Jgane j5b 4 olSSTcyles e oo 41 1) 5,005 e slag 2 4S5 Sy JuST S, ST
a Lot s Lo 23 00 138 5l oolitul o il oo i 8 b S5 128 g le 28 il 118 (S5 (28 S S slis 1 (slosles
20,8 (o0 e S35 5 4y alaly b ;13 SS9 w8 (o0 I JLail (culd 4 s Sjg0 ) 55 (5la S p 90 iz oo JuS
idgai ge 00litasl Ll Solu bl 4 myb ol 51 S pel slag o HEALS ags soloze oLl

Sl e 558 S 5 558 Sl il dgmd gl |y it 5ules i n S sl sl & i sl il L
s B 9903 ooliitl (6 58795 5l 38 5l o0 9t oo Sl o a5 alSn gl 418,55 @y oo 5l b g 4z )LSe & 90 4
abed Jlal 1y (6 2eS (slab (5olas

Az 5o g wilise G 9 Jlasl Ao 4 dllaz Sjg0 4 lag sz poled olSST aiily s sl g e piaas 99 52 ST
5 02d)S LS @ slr 50 plg 45 (el ety aiali e " JBes £07 ez Gl o ) 0T 5095 S50 slo ST e
pLLas 9095 e ,o andlogh go a8 S IS @ 5 Cdie 10 )8 o)Lal gl a4y 13 10 a5 gl ailSlax piaces slaoe jghatien
Sl ol el cole il (0,8 Ko cum 4 s 1B ojle se 0B g > 5 00gs Sl odin oy Juld cetan a5 Colan
U s Dad 4 Lol claciand dx ST aedls slo sla gl 0u soles s sa |, e AlSlor (glo geles 45 Col tns
iile oo

sl Y &L:w,a‘_;)):)}}):d&«te-j:t}:lajwjldmp Y-y S

525 3ol Sl 1Y

SLag;o95 Slos oo rgy095 (nl dlox 51ai)ls cogade Golad w2 5ks ohag )1 Ll Jodo s lag 395 5l (>
2y pb ) Lo Sl slag 355 b g (slasilae sl ool

Sl bl a8 65 Sleogad jladinee ot Al Gla Sy olea 5l oy slag e Gl &S > o
ol S5t 055 59,095 E55 am Sl e il (b (K557 5l sy S sl 3 it Sl iyl S8 T s oS
gl ge )| (1S pal o0 o gis SIS (slag 095 5 S0 Jga s (sl slag,095

oy o ol ol Slislace adb gl osllae (65,095 s o s (gl Laseen (gladly b nSTgd ol
SWgys> b (o) 4 o9 el s SOl ele SI58 cnl o)l 3 cde JuST (59, s8ge Sl (mly SB35 50 1 9,995 (0
loool> Lulys b ails)S gadsl g b glacl o (wSIgd andl oyl g LS olomo 5 lsenls gloosle Laslyds b il 99
s S Tl 50 LT 31 plyts s it il b 5 51y (6 54 0 bo g 55105l o Sinlon S5

e oalit Li,aJls Ll glyms


http://topsoal.ir

o R ¥
il Lol Sl 1y S-S5 ol ol (54 505 YO S

a5 5 bl i 5 st e Belad pi (2300 bl 00 3975 41 Gelad s 50 D (et 5 S0

A Gyt wloanls slad g o, YL Guu b oad o lailinl eSS (550l (6 5auly sloyid SS 0505 5L ool 5l 2>

Slahd iS5l 00,88 (6,08 et Lgatilyy IS 4 ) siony slaalis a5 ool 00 8 lae pan jo dan lagF >

sl ojlal b > 4 a5 el 59,095 (Dl s cpl aseis WGl 13 e BB asly G o aiis ;8 SS g 8 el oS

Sl o Sl 4 el 5 00g0s joue Cw Bblie l Wl oo (S, 4 (09085 uiz v e ly yiin b e JUle B0 Sga> 40 (5040s
%’15‘“-‘]65)“-gg;-w‘dﬂu‘d)*fs"M”L“)L‘”&ij“5

(oS 5 LAt (oS (g 3,0 (e Glalied gl s 0 | gl g eSS ol (S Jge B slabibus (59,055

el 00U )gdLo.».C‘ J.’BB)JU.Q‘ ‘)3&))....: GlLQB)Q? Q.A.a] JJJJ cb)bu.n d_d).w...; &MLAJQB)J‘ |°)'99 M)M )»A.A.LA.M: 0d LSL“)BS}"

S Jse b S Sl sl gel =Y K

Jse R ailus (53,095 (b (o alsd 5 Slagile cailus S )0 GudST Ban 5,551 (lsie 4 oal) il 0 YL (&l
o a4 g e oysle 8 Jlite (gl .0uS ooliinl ol ool puilgd jo aS 2 G i 3 Cail S 2lib g ail oo oS> SO

)‘ oolazwl o)L>|5 “.\.‘5....: LSJ"")"S J}o.a.o 05....» a ‘5».......'[.' &J J}A)B LSL“B)Q? dod 45&5‘5" OL“" &.143 W 6>‘)Jo a UM


http://topsoal.ir

S oo asliil 2lizgs wiump aiilan (glalis diz p3ilSe Sy 5l 4 Wigdh s sl iz

S e S0 S ool Gla qrs FV-Y IS

Jlasl alais v g3k 5o aled 7S] 20z 50 ol 9 Vb &8> B oS (oo oolitl JS2 gl 58S 695k 99 5l (Elizgs )b o
adsl 0anld Lag 095 den 0 0iS J3uS 1) £z &S, Wl U el Yol )y JLail 2 9 252 (095 50 (a9 (ool 4B g0 00
OS> 508 9 82 shilsy 2 ) IS Caled (plasiges 4 SVLASl (6 03y &5 2 g lagil dwais adloe J S (Elizgs Gl
5 LaSeS (S s B 595095 ) cslosla 5 (SLL slag)0s5 B> p iz o amd o0 in b g S (ud wily folad 5005
Sty s 5 95y o0 )18 5,095 Jsb o (B D90 4 Ll (2ge 0 g ces e JS (slagil 4 Levditens ot sla b
9 odie &8> 4Ly £ oml 9 Yo OB > S s g balee Sledlas iz b gl o0 J50S 90 51 S Joe g alos (00 S
S (oo s oaias LB g 658 Slied sl

(el 53 LSy o iile atly o VAFD 390> L5 VAFD s 51 ol el odds g (SIS (slng 555 0,90
s S (il 58 glauSlgh BYS iz o sl Glailolo b 5 atie Ol 4 Lo ol sl el slog 055
39 ly (Pl el g (oead sl o I (il elsl 69,z oad Cusl slag,0e5 ciload aSle (uSIg8 (ould (59,
Lol ool 5 asion Ly wivg (9 SO sl (ermlin SThgs il S8 ags bas 50 VAF0 Jlo 51 8 a5 (aleg 005
Ol Bl 5 olylad b gl il oS (3Rl 4 ks (laale oSS g b ygige a5 Jlo jo il 18 (a3 0 G
JHB 5 550,08 e olagise s ol LodT 4 L saialys oo LT o5 390 (530 lon Lo ol (SIS 055 (slng 095
Bl oo il Ceta Sye b b g S e jadkew St 598 il Lol


http://topsoal.ir

VATY Il s ESL el s s L s g 5l e AT K2

20 Gl Jomane 059 092 00l A>Lis 1 Jde 3,98 il 2 9,09> () IS B IOL (9 (9030 00D Zasll (59,09% (Siged S
L (ebed) S bz galon S5 5 (256 5i8) laSudls’ S U 528 G ass G S5 | ST G ol T oo 0,68 (g5l
ol yo 5 Vb s 0 (5l sl 1) T Joo 0098 Glosiges sz o0 w09 e (oSS 2 45 48 G j0 65l b 0 (059
gz iz ) ey s 5L VAT ans ] 5 i sloesls (sl JTodl oo b izl Balss e ol o SIS o L
alo a8 D9 (e ao (nl 9 W05 355 (55, » OIS b S LA (6555 sl sige 4y A £9,0 (sl slag )093 «pgd
Dools g ol slaale as 1) T s 50 g 03505 B> 1y (635 1o g5 o] Gl @ g 05 solail LB s (JSb el elads
ety dgegp 1y Calae 08 505 il ye Bl VIO sgu | aslr JuST eSS g0 gl 25k ol

2 03,5 plal gigl o S 5 Lanags 4 (615 139 s ST (i S el e gl VIO Sl Gy ST 5051 0y

D591 b e gl VY ) 5,095 a5 0, S 8 maly ooel ol slalg) sla ST 39l b oS00 N0+ g VAF. sladns b
s s e imas Ll s o5 Jolas 5 Saaliyng ol b olyan | )08 5 dings o ails py Lyl sloaly) 1 (slals) (gl ST
s oS s 4, LT el il s ol 15,5 on e JSC8 | slan slo ST 51 s 1y cong S 55, s
R PP ST SO WIS W
i llanil o Ll SISl 5 syl sla ST (e ( Sl slo)lad g 7S o5 wogy wities Glik (sl (> iz 2
U5 99 5 ST (59, 52 of Jlail g0 a5 in )8 Bypma 1) iglalis Loz Galns™ (3l (S (St cnl il wd e (sl sz g
ol asged (oo wal B Llgj pled ;o 1) (6)keus DI > alewlsa-Jue la fs sleml (Jlasl aball 12 50 09 (ol (65, 2 500
iy Sy |, S, Ll 5 ded 1o Beles 0,515 ccglalio gz piacs 45

d"'l'”t_gl"”r"""“":"“ o..\.:.ﬂ =Y

o ol (b jo 5,005 Gl ol )b cailonss 3§ slesss § Ol psd (heteiws (lislaSeS 5 o yid oS Jb> o
S e lod il e esd J 50 T ed S8 05 5 agam SlS o lb S Byme b e 5l dod g el 00 agee Jo5
(S s ol 0068 e a5 Wl i 9> s U laglad o can sl ool aislis Sge (6 5ld 40 Sulasele slp
lgn o] el s 9 Sty (255

sl S ymes 0 T B 3 b (emblieg Sl gige SOl SeS g 1 (S e S S 4 e ()
k5l_'é‘ o..\_sls QHKFA u.sji.sl_‘> LQ)] (55ﬂ" ‘pw k;o)ms)bj.mbé(_g)}bcum)ﬂso p.b‘)s 4...:.;.».\.')_.5.” Lm)jg}n 6‘1.3 ladoassS
59550 S Aol )0 g god Sgame oyl Jawgi (g OYLw al 5 aS s slroaias i aile Ll a5 ol ol by gige

L. T-Bucket
2 Bose Co.
3 L.E.M. : Linear Electromagnetic Motor


http://topsoal.ir

58 o7 S Sl (S ) et (S 5o oy des 5 358 a5 5L VL Sl S b Wi oo oS publisng 1Sl
0 9 08l £y sl a5 (SUET s ax g5 (g iloon (B i S 58 9,355 (A% 45 (g9 4 03,5 0 SIS (29> @
Ly 0905 jor (0585 Slid i 1) 9,095 &5 1> Wl oo (eizren (b (ganbline 2SI jgige bl oo BLS| (30,5 gl i
280 (6 5 sl JFUS e 00l 4y g 00900 (S ez
IS 4 Caod 5 (I8 (59,095 Wiz b o sl oS 5 wdliged e Yo 08 Jlo 1 518 5k @ wacnas (ol 3l oolictal ailinlie
o5 Jsbo 5o 1y 5l s slooslz a5 (3eles (slapiuas sllas 5 (3031 slaog; 4 il Bl Dae (al 10 5 05 g0 4235
S slazel s S g,

SLilie 5l og 500 Bebs 5l cond 003 Shos sl p5Y (59 Sl o 457 315 S92y | Sz LS Cu g s
WS Bas | alS 00 ls liles )| coled wilgs o 9 0 k0 1) syl Codgastes il by lacusgase a5 Cewl (pl piaw oyl
3,35 sad 9093 A3y (53, p D yIU b i 08 o g el s Gl S BlsS )

SYlasl Leis 9 993 o0 Jao 9,095 4 Bk g0 5l (S, 4 oS dms e i) (- (carbolineg ST 59350 YA -V IS
el ol @508 g J S ele jgige 4y (S 2SI

st bl S5 YASY S

1 amplifire


http://topsoal.ir

kjaj)sfd}&&lddww.b—“b}ﬁ

JL.AJ‘ 65)1.' 90 9 44[.' ASJ J.AL...J 4.95.0.790 U"‘ \.\.‘.AJLD&SA 5l.‘> ).) 5)\)5.’; d).‘a &.s ‘3,».1” LSA.CM 60..\.2.%.) uLmJ \°‘—\’ ).35..43
S oo Joe (Sl S5 9k 90 L LUl 5o 5 (peSels O g0 e sy !
5 oz 3l ) nU @z sred WS (o0 Jos 55955 ()9 AT plsie 4y s Cenl e bag il ) (S sl @ (piomn ;0 S

o5 PU sl s el Gl s Cal ge e £)-Y S



http://topsoal.ir

,1?)>U4MWJ$SL5@M.£V—Y‘_}£;

Suspension Control Lini

Lineds Eldcirdmagnet: Malord

s Command Signals

Aww&gd&w.iV—V ‘_}S,&

‘Sll_c é)_il.a.c)‘ ‘;L’>)J5L»a_s el 0 °‘>)9~|):’.).):’.5L’53)‘>g)"t’5g5'9""""wwumdﬁ)bﬁ’.'%‘))u

sl (85lgm 9 (6325 HlosB 33 e premen



http://topsoal.ir

9,99 Seelis VY-V

O @by ool ol Gl (B3 slaciend o aS jshilen 09l Con 4l mealas 9,50 50 Wb 5 095 Seelis Sy
695 Er 99 55 0 e Aold Cil U g 02 olren 4 505 5 e sd (Balad e (DB Ceand oz Jold g Cenl 3L g lag 2
Jio 53 65,955 p g-iee ouali gz salold e g lx slag sz j9me o s8kold 398 n 0aal ST 5055 55
J 53 9095 53 il Sl g g s cnl gy 0 Sl 30 5,393 Seoalins w0yl 18 58wz b Co pn) i (55, &S5 >
Sl psn ol 20l 5 alil (s pdailed o gy ol il Lol e § oS >

el Dglite &5 > ez ghls 9,095 5o

\“5)055 Connis )

\€5)°9-"> ok e Jo> S

N . . L.
9095 (£2,5 y7e Jo> i,

% 1 =

? 2 fla .
9599 I yo7e Joo &5 >

Lolsn 53 55395 b alin Salus glacs > 51 = 5 f0-Y IS5

. track

. wheelbase
. bouncing

. rolling

. pitching

. yawing

o g~ W N P


http://topsoal.ir

3 degrees body roll

tire off-camber

ole s YL s J s Iage (6955 AT IS

VY-
P Jad
S5Ol g pleyd

ol V=Y
Lol 5)093 s jnd )3 Lo,z 0, Sles (6 S 0le 8 9 05D o plail )05 (Jleyd bawgi oy j0 A5, Jes
S alie glaaiws 4y SYlas] g slial g Sl 5l ol 3 5 conl dy Sl Al layog, 4 5,095 (5,5 Lo ,8

g o0

O S 5log ;095 50 (65 b yd g (89,5le YT

B G S 0 0l (S ool il 550 538 g ookl 550 i pu 0 )5 3 g0 4y g 095 (5,05 L3
B e b 6T ple B Sl )3 g s s Sl Blioal (G092 i 1) (S 9 S slag 093 IS Ol
Sged (S

o> otz Sl )

wde slog z s RS obes Y

oz ol S ple Y

(OSyeS (555 leyd ¥

(S ) 9 Slhond Srgyd93 (6 5S e -0

gz Ca st D9 (S sy 095 65 0l 2 -7

o s5ile 3 ol LS S olast Sty ol hosn soliiad sk slag 68 et (5 S slog 05 251
ol 7 (Slil sl So 0 W Cundy 59,55 o x5l B alily oo sl Slag sz gy cnl 00 slise 9978 4 (295 Sl

S £ ez b 90 leg ;093 sl S 0leb eg8 nl sl clio 0l lacie g Wmoslr (sl 6T ple b g4 onl 45 Wigd


http://topsoal.ir

slogld Gl g Conss Golate pp 1 5955 S 12 3 s 5 ol Slag iz S e By, cnl 00 000 (SLSy 0 S

Lapleitlow (rm 5o Ly Slabad slaLil o )5 auile jgame 5 dgame slalad,s o005l (6l e slog 2 S ol
Ghaio oo p ol g e Glag e B9y s (nl 50 WS (oo eoliul (g, cnl T laSTmad el s e 40 5 el ol

L iyl cn i g 09b on osliinl 4z )Ly (ol b Sy 52 )l logyo93 5o cdél lag 2 ples (65 0le 2
ool 3 olSal olyen 5 (Siz B Bg) 99 @ Eizler 208l 0y5lse 975 4 Do el o

ooliiwl obuj Job L (slogyo93 ;0 05 (L slags (ln 5 S oo SRser Wl e 5 ol slag yz olyen (g 50
2 gy ol S oo (b ) sl Lot o e e lagz g Sl (S 5eS (625 e jd A olyen (625 (Lo jd 09 b oo
Dgen ool ol Job bk Jom slasl i b s 5 slagens]

Sl La,iS15 30 Ygane gy ol S oo Jos 00 L g S o b 4 e g 5l S,z Kz xSkt e
ool ol ymas g 55,5l olassl lagyoss 5y 50 5 S e stalesl logy003 (B 0 a9y 5 hile <S>
Dgdse rale )093 (6 5F )8 Cuz 5 ST mR D9 Yy (2l 5o s

ooliiwl S5 5 SzoS Loy eS15 5l (B n 9 S 52 Loz LB e ey 93 (Fn 3 KBS 6 S e
el ol anils gl Slag 2 G pduple B b slag )39 b anslie )3 aliis (sloae ;5 (135 593 Cadgazme By, Gl 50 ed o
Cly g Gz 0 a8 adsb oo (Sgpuee lajuiles aiload Jate [Koden ay Yol G lagi 5 Sl (o 55 bag 095 (nl (ol
O Ead e 93 (e salold S ey (oY) (gabal (185 13 L S oo Salbe 8k ) 5,055 el ool s V)
Oleyd Shaaye A2 b s S olesd €5 (nl )3 WS (o0 ES o s S 50 035 593 Bge 40 s 5 ol slagz g Wl S


http://topsoal.ir

Ol3 (o0 6 el 50 9 Senl g 9 ST, £9 51 45 pod g8 lod g el (2T 9 28 Sladerle g4 5l S ol g9

g Hladily (6978 41 B 098 (o0 (o2 [ s (al (poled )3 93,5 el )08 Lo 55 5 (Sl b geslu g ]y e ey
C ol gl L (gl a5 azms 5 36 cow |,
3,18 (69,8 4y yaswie ly90 gl b Fyz 5l plaS o 5w b1y IS sl o pls s SO WL cnl faizn S j0 45T 9,09
slonl =l ale b ;ST ooy (oo 5 S ,bB em dr 5 30 (6,065 ()50 gl g JBb e 2 45 659k e
= 55055 Olsd 7S e b 5z 5 e el l 4 a5 0T e gl 1) Sosen alali S0 oo Saal | Ll 5 oS 3500 5055
ST
2 g ) Dolds ;SuS b wisS os (b olr b 2oz )l S e 45 G Windy Glo g sl e 22 &S (Jgese slag s 0
e J31 sz 45 Wl oad diy (55b gyt S5 51 oy S¥Lall bl (ram 4y g G Gohato O] e £z s iz
FO9h By Sl g o) E7
«(reeirclating ballsteering c.:s, 5 2, 6 Jgl g5 oloyd
- 055 (g0 ooliiul by CigalS g Lo geelS 5l (g ks j3 Wil g (ol L SUV g 0955 (5 )k 5 p 550 2]
£35S ol - el Sl T L oS Wil o |y sy a8 YLl Ll S e o (s s 5 ST,y p3uslle il s 0]
Ot dn plep Sl B ES o o)l 8 de S IS (chamy Al el cul piomn b Al g loyp S B S el
als sloil a8 gl ama v S o cly g i ]y lep SVLaSl g WS S > 8k 4 e Sy S93k U 0gd (o8
ot i o ¢ el 00 Syl (gl pls s (gl o Saly s 45 Cesl o LSS Saly Ky 5l 09 o Syl o o ey sy
s Sy g |y ylyd il g Saly s Abiies . ol 00 slmyl (6l 0l o £55 3] gpole gl owis loyd il gzl g,
S8 o 9 WIS (o0 Joo Lo Sob slangde )3 g sle og); Do i le (95 Lo COLL g LS WS (oo dexle
Pit o5l an a5 055 o 5] 455 (5 0 el ;0 &8 1o ds s S'gb &5 > L 040 o0 oy (6 000 i 0 b yleyd Ssb
Sy oie 9,093 o ¢rz Lle 5 S oo Zulaa | e sla S b 555k <5 > b 3 PItMAN (555 5 <ol Jaze MAN
D9 (50
ozlo sl oslitul g ptacns nl SLlje
Pl oad a8 8 A )3 e dar g9 (nl Sl S 9

Sleyd sla 0sis 45 9 Seb yo sl opls mui (sla ouis 3l ool =)

T S i sl 4 dexl ool -Y
t gl opls i o onis Clusgas

M b (Foglly L 4y cd <)

09 o b 0dis £45 opl B o 0l il =Y

s 315 )5 89, 5k -

S35yl gl el el ol g -8

ks (o8 pelesS 4 il il 6l -©
3,15 sdas Coje 90 a8 ul o b demle 5l ool

sy (50 o 4 (55505 ol g 900 o alS | SIShasl -

52 o 508 (Il 2 L 35 (oo 3o it ) 5l JUo e 5o 5 050 o 20lS 1 o 0o ol 5 5 s9l3T -

(O3 9 ST1)) L 0,15 5929 ki (wlad b 0058

: (power streeng & hydrolic pump) 5,8 sla Lo s « pgo g9


http://topsoal.ir

05 b 5955 (o0 9525 9,995 9590 5l (I 9 dend Langs (Sg i S e cpl a5 ¢ el (g e e S Gl asgee ()l
S8 o0 olae (Sdgyam balas 3l 40l Llas b, Las

el phS izl S eage a4l g0 (Sgyane jaikes S 4 jLad  jlad Sl colas aaby

Ol Sl (22202 sl o ooy 95 ] s (nl ey - 310 (palB a el g WS (e ST (S 0 9 28, Oj50 A e ()
8 Wil sl Lt s e 0y gy s 5 0yl 1,5 IS ey altioes Sy 310 a5 ol o it alyiasl S Lol ooy
L) eage 4y |y Lol U3l i85y g 0, s 4 el azb S

g o8k ALl (alin 3,5 Joo YU slo Cacp 3 9 55590 551 (0 S b Gl sle Sae s 13 45 398 (2ib (sl AT 4 b ey
sl 00 A s 53 el e Sl e 4y

rotory valves) _is,> .5

0L 4B 5,355 (55, e SIS B S (go SeS a4 (5,08 Gl B

S (oo oliial (257 sla et g ooy p) 0aS SWS L jletus SG 5l e B e 5o

D50 2l 2 50 5 e (Lo (SIS el i (3L AT (o0 s el Lo 3 5,055 9 000 sad gy (o8 oudly a5 S
9,995 S5 Sl oasil) 69508 5l olitul sl 4 09d (o0 o 5 05 (o0 Joe Lo (SeF e WS Dlgie 4 (252 50
S 00linl ol 05 (preld 5,395 y5ige Lansgs 45 Jlows (59,5 5|

4o 699y s 5l ) Jlm g Sl JUd 9,355 28 > (e 53 gl (295 - 00 (2905 A 9018 oy 63959 S (252 B
B (o0 e

S p s Glaie 4wy oo (295 90 (al Sl pIS e a5 09h (oo Colua adib 90 (g iaee wilew 4T Y o)led e (5,5
canle Joe o (Slgpane jaddew )b Sl Jlew

Padyb g0 wilew

OFery S a5 Cewl (g yue alaioe S Jold )b 90 (Sdgyane jaikew 05, (o0 bjaidew 18k 4 (295 51 LS 5 b
ks sl o Of s Sl La aks 51 S0 ;e 5w aS Wl i3S 15 (65 1O 5o gty sk 53 g 3l 3525 o S5l
Cel oals 7l Sy e

Sk ol ail oo o JelS jeb K00 S5 5l ai b 8 gt (5 o)l (59, 45 ola (soi Ol Lawgs aS (gl aladore Cond g0
S99 (g0 ooliiul (g S D50 A o8 5 (6395 D)3 e [z (l AT S Lzee S Bib sa 0 (g pan

P Ngd oo Byie iy 4 P,S S > b oS Cel Jate Glo B sle S 5 eyt p il 4 il (sl als Sl

o asales 15l o)lg sanslye a5 o yle s slo aitas

2S5 5l o5 058 (o S g Bpan (R g H5ise Bl M s Sl plr 4 L Lo oy Sl oslinul a5 gl T
GS)J‘A;SGAJ)}Mﬁm.‘a})09)09§ASGBLQ)')Qﬁ.&)léﬁiiﬁ‘sil?qbASMOQLAL.J‘QS.{LQ%.Q.{[)"J&‘Q]OM
o9k (65,8 BT T Jlis 4 5 Jlww (ol 25 > B yo s

be Sl 692 L (15055 3k i 45 w8 eome (oo 41 1) 55095 B 0l (or 995 wu slo )b )3 5 9550 Sl 25,0
Sl 4 5958 (o0 B> 510 3929 b S S pze 5 loyd Sk e &5 2l 05l 5 b aball) e Gl 55 el (5 50elS

camd o ly b F oy Gl g ¢ Curdg b canlite jgige SO A aS 098 (o ool ole g 51 L]


http://topsoal.ir

el 3T g Ay Dleogas cg)093 Sl )0 b jlre (et 51 (S 059!

5,09 1o slad g wiay (b YT
o=l 53S9 plosl Ll jo (ctmio (b )15 a5 5l 0929 (placdle (55lug 093 DLl S acgoza,n 50 Y&@M

YoF g o o8 oSl g,05 5 ol 5o e g s oanlin i)l 15 slaasly (g5, 45 5,095 5 lbSle Yaens ooyl
Gl 030 Gl 2l 9 (09985l e S 93 (S el 9,393 (JB (sLad g oy (b ol cudled el 9290 153!
3,10 3e>g olS IS
sogisS )| Jileoe 11 -Y

SS9z GoaS s (909595 )| S amd oo 1B U o | (Sl lis oS g ceul BLST s et (2, L aS

Lol (Saio Jgaze b pludl bL3)

sl Sl g 0l ISt (g g Sl )5 oolital loj )3 B oS (Hib 498 | (Saio SV gamms (S (o055 )

Bgs Gl jo  Sows
999> ke ¥

el degame 25 de Jold Ceond ol el Fgnals S8 4 (Jmio (Ab sy (b 5l 6550 Ced

e b ()

955 b (Y

3l Joe 3550 b (55l Jao szl (T
Sg—s o 5,0 > pl 5l b S g wiloads aisle )5 5 S ol o ll g IS Lawgs A5l 8429 Ceend (] o aS olaeSL
L g 95se g9, ho 5L (>ib s o) ulaal 2 g 0gdigo chnyai 050 Djg0 (s 5 ALS o0 i A (55, 1) gl b &S
Db oo ploxl Jow )0 s O jge
b 1y ST oMis 5 i 4 Sl Ggam 5 Yo 513 53 45 s ot 9o bl TSl (b IS ey als e 5
S5 Senbly 4 lag b Al e cal )5 5 W B0 Sou 05, gl e a5 S (oo QLN diged iz LagaSiul Gl el S o0
LK aio (b sy gl e 35800 1) o] OMSLEL § 3,8 o S8 gy 990 Lalad Sy g (cagis ] hlews 5 9550
s el (5 s 3 2 45 igze IS & S by Juke b lis (slys 5 055 e dngs e JlS ool 51y Lot () o
33 dgbee aSbe (bl Joe 005, b o (ogatte S5 bawss 5 99800 plnil 9,095 (S99 SIS (b ofen b e ]l
S350 ol ado e a0 g 3500 1) 9005 S (5 0ll Bliogas 45 Cul oad angs (Joe Sesl Jolie )5l cj 45w al> e
Ceomnd a3 30 g Cledye 5 oo olsuil Laasisal | (5o 0dgi Co e el b (lod Al 0 50 5 00 (550l S (g5le

‘“ . e . .
D)0 G gelS Gan A (55505l

G dw (6 S o5lusl o8 1S
Can® 4y 1, LSl (6 grnal S Jold sloml L s 5 aimo_so plal asd O30 1 | (6 yuS05hl oolavciigs Cead 2]y
PEnlo;] Lot sl oo solual g5 ylice 0929 41 5,055 (som o blis g 098 ()05 haws b 0iiS o Jiito (b
8 1o ol s 5 5 bl oo T ol bl ol ol 8551 9 e b 53 o ki
9 98 o oalie (g des S jgo |y 9,055 adsi o381 o5l 0 a8 05l e (pwaipe (sl )53l o alo e o)y ol oal s

Debse Jagms goolel 9)055 dins Ulsz aiy (g5, lagiole;] azsls

! ergonomy
2 sketch
3. CMM.


http://topsoal.ir

4oy adgi glaas,l s Y-

Lol @30y A g8 Ceand 9.0 g0 (g3l ol (53lug 095 DS IS dsgame 0 10 &S ol (ol 5 (S

Caled (£35S vl Sl g pdy SO ol ol (ol a0l (B)g 4 L v wdg wnld sl 5055 58
Sk Al 1 s )5 sy hex Bis
Ygons 35 slods; S5dicn §3lagyds3 AU isoss 5 omel 53 Js) Sypo @ lagg dedl a5 5 camilin slagyg ool g
by oyiz )3 aS Sl S5 (g e SV (sl olCiws (nl 355 o0 )18 Sk B)g gy oBws SIS VL g Lo > e
355 o0 )R 0aiiS Blo laSile (rule (§)9 j 9 Nadior Sb gy S oS 8 2S (o0 @S | g, 9 Vg0 92 )
3 O9=me Slo 5,5 LS (s 5l jgee b g 9S00 (o 5l a £9,8 o) 5 Wb sz ) LSS (S SITL (S0 s5ige S
o Al e Cuzr 2L 555 9 098 o cenlio bl 4 35 B el 5L LaS oy JW 5l xS sl sl B9 oo Slo e
SPLBU
by Silagil bglas 55 5 (S slo 3,5 Slp 2V bawsss 5 S slo 35 Sl S kg a2 Joe Cnl (i gy 42 058 0
055 oo plonl Al wiz 509 o oSt bawgd 39 ) o p e g ¢ 0,5 (0 el bL
LesT 5 wollae gsha 5 wigd (oo (20 IS5 1 G5 nl S o Seod )30 095 (o0 S (5 Sed @ 00l 00ls s (sle )5
S00,8 oo Bd Iy sl Cand g 04D o0 Sl
sl g b LB S woy Ceond 1o il A g0 pyle Gyl ceend o gl LB Sl eolatil 4 cwlul SLa (6,18 e Cend o
Sl 00
5%l el slaanld (b g g3l gy095 sla 5 (sl B e 53 4w o Y5 i 5l Ygens bn G
g (oo ol (ARTEY) s )5 sz ¢ 5,5 ¢l g
JEN PPN S (P ORI V3 VP CRCX LV PRSI EL FCWI B PR S SOV I R EP VPSR L JO
c0gd oo oolainl Jgere il sl olKiws 5 Jiyo gl olKiws (NE (sla olKiws 5 (g0 4w CNC
Gl 55 Sy Ceslies (5 03Il s b 5 o 40 Canad ¥ 438,05 L 4 At (51 5 gy Cead ¥ glls alaS o L U oyl
Lgagd oo plol alo o e 3 ¢ sl axils ;K00 slaasT 3 b )5 Flhgm bad (0,5 35 @ 5l b 359 45 90 50 wils (o0
S 05 (oo Jlu)l () Sbgz Coond @ s 5 058 g oolel w7 5 Sz L o iy calise sl Caad oz o8 LS
- 09h (oo plnl b bl Lasgi g Sslegil e Lo Caond (pl dya adgi bglas 5o
gz Jos S5 6, b o Ly ¢ wil 63,05 gz o8 4 Wb b Caond ) 5 cdny 6 Gilises sl Ceand ez o LS S|
OO Byl (my T cale 5laS wiiS (o0 Joe O 90 (nl 5 s (oo plnil g alals gz Lawgs 5 (o 2SIl Gegd 9 L )8
F 855 o0 0
bz l8n s 7R S s lWlaad l) ot b e B (S0 05 (o0 518 b 5)5 ik o (sl ahall er S aS Sl
YU adati opl o Les . el 0b5 by jome 4 S g Canglie g el 00,5 Jadl ga 1) 559 ¥ e a5 ol o 51 g o)l (S5 iU
L olliws s la S8 900,35 o ahais & o b 5,9 g0 o Loo iuli8l L o) oo i ol Kail a0 Bv o v U S 9 09, (o0
o ¢ (B9 E9- 4 (Ko (g2 bl slawi 5 (oo LS alols . aas (oo JEl 50080 41 0l 093 Caond 90 40,0 S Jlos!
9l Silad )l Dlslre g 9,095 Seald g o 559 5 Jlosl LDy
0l 5 Sl 00lal L a0y (05 oo plol Lo Lo Ceand 5o 5,055 Sl 45 Lo ooal) 4y cilises labad yiasgey ob 4 b
23,8 asls
A=y GgmYal b (23l 535 6,5 poe « S &l i sz slaan] B lags iy sl o e 18 Sline 4 (B30 s
35 oo ooliiunl (sosad (slag,055 )0 085S Djgo 4 a8 (5,5 &ld wnTd ¢ Sy e a4 Jlo)l (gl 1) 40y a5 058 o0 ploil (6,18
35y e S Sy olal Ll gan O (sl (85 iz oo 090 (o0 oolind S5 ol L iy 8 pslan (05 5 sl

qujﬁ‘M@MAJTm‘Sw))Jju.\_w oobe] )‘wﬁwrfsn)‘)ﬁ 6)5 Slo 3,90 04 6)5856L°W*5M


http://topsoal.ir

551 arllnn Ll 5,055 02T,8 ol ol 055 n ol 615 il 5 (615 pyo el Jlac a0 85 35 o o0l
‘;AGQL»._M:JB g_f_;) M.Q.M'_eﬂ.)d.)d.: J}‘).o u)‘ raLo.)‘ )| UA..,(UOI'U)..\.SWSI) @Lﬁb)‘mu‘ Ja‘j.ul.’ J..SGA‘J..; AJAJAJUT 09&:
=2 93,10 by pd bl plaS coul diedigr o Sl Dgo a4 aS ul b all 65 £a 5l SOyl il Sas a5 090

el 3L gl iy DUl g o410 Sl £ mp Oligad 090 £95 50 aS (gl 0,6S
ooy o=l o eSS e oda |y Saen il se 4 50,8 o) Ay e )L K5, g oald ol asy Sosliwly mSINS o

el Y L glgil a s IS ety 5 505 5Ls (6 ymeS (65,3l ¢ ol yioS S, e

sl ggi g0 ln S5,
09 -)
*€9) -
iy 5ol ) slaany |y
P05 g0 JuSs Al e ¥ 5log g, Ky L sl iy o ol Jgame 4 sy reel S5y (poa8 s
S g o8l S5, -V Sl b 5 plox -
o Ay S Ceand 3 anels (il g8 a5 S b 5585 G 5l s 0 4 Jlael gl 4,0 (5500l ST £98 0l o
Gla i, ams aiim iS5l ey bl e il ood K5,y Brae 4y o0l am g3 Hbls reen s g Sl o)) Ygone iy, 5, Lol L 0
el gz 4 (slo S sle S5y 5 (gimel S5y sl gy sl Sl iz 50 50,5 Iy g, Sl 2SI
Ll oysS K,
Ols—e o 355 (g0 3 ABlal Cennd Sy 4y (el S5y e 50 i w5 Sl Dgliie (S5, o K,y L ) g5 08 ) 50
855 o a3 B LS aiay a5 el Sgptie g 39, o0 YU oL Ele am 3 VYo e b _alF 0,88 ol slos a4 el zliin] K5, 6,58
055 50 Sl K 5y055 (53, Bl e
F3l Gl B)le s, glo S5y a4 s (51055 sla ) Cage
e Gy § e 4y 9 i ol <)
shee Jolge plp j0 ) pda sl -Y
55 oo Bros sl G5 W 5 95 Gt 31 ) Sy Wl (el tep 4 Ssb a0 ke o 3 eolall 598 (sl -7
ol pale iy Sge a1y K g el cadyg plg e by slo S5 50 008 555 S5 bl cge
J5505e (e S5y (2> (sl 00g00me ;0 45 Al (o0 5 Djgo 4 S5 5 iy o Yl 6 Y Bl L gl eys8 ) o Ll
RGN PLE K g PP TR I
5955 5o )8 Ky g9, Ldlome 6 Y S (gl 0ys8 il S5y olsS ol 4T 95 o ealil (gasaz (gla (g, s o 059l
DLl alS 5 aas oo Gl Gl 5 A3 g (e Jalse 2l 50 1) K55 ok i e g e (o0 SR oy el
Sle S5, 4 g)093 Galide sloygs 10 g aliie sla Cuz o a5 porde (ul e 09D (g0 9)093 )0 (S5 iz DY G5 e
g (g0 0y (SFglie
(anti swaybar . strat ) :jlug oo slo als g losgiw
99 9 Sel g)leyd o g yeed SG ol Jgons job 4 g Sel By yae plug wd sl als g kgt laie Sod K00 (6 oS e 05l S
sawd oo plil 1) 55 odee Jos
el (§551 (5 00iS T g 3l a8 0] (0 3929 4 (Sgae-)
4 9)%9% 658 ez a5 Wl (Gloj 4 S (5 355 Joels ojles (lgaiSis oo Bl s (59) 2 (BB 4SS 6 0jle S (lgre 4 Y
RV WO RVEL L SO0


http://topsoal.ir

Srban Bk Sl alnlz il 5,095 (139 4 5 09 (o0 Ll @ ool ax g 5 310 esgs 15055 Sle (e 0 alie & LB g
o le pUmh 2l Gl cow ol o ayd w00 (oo ) SLSU LSl b g wad slo 4y 55 (SL L s 4 ol 515 S0
i ]y Sl el B ol oo Lt S8 ey plusg 0o gl alee 315 (g9 3 605 505 5 Sloyd Sis S5y 0 5 995 (50 oolx mhaws
alyg,095 Bibgs 3lsd pinwgais 2 A jeme Jo ailgie a5 (6318 Wil ol Al (lugl wb o Al vy &S > >y (59,095
Gt S)lgmwy 5 (oo Jaie, 0 5z ]y S8 2 lugi ao sl als 09, (o0 bVl £ S Beled &5 GlojoiS oo Jate Koo S
SLog)o93 5150 s (pad agiS (oo S ol Lo 0,055 el pgat agaias oo 28], 9,093 Slixily gl (oo 52 s

ol 00 00litl ol s EerblBl ylsginds sla Aol (659 50!

POl e ptces

g )093 50 (655 Oleydy (B9le

b 2oz pled 5 Ol Y (S80S x5 Ol Y sl b 0z 65 leyS)

ol sle gz 605 Ol

S8 sl (sasler lo 2051 (o0 3575l (95 skt (0 )5leg Sl J 7S5 090 (o0 eolitiul (g l5e S (slog 095 25T,
s el aslin Lo ool sl 665 ey g5 cnl 45 Wigh ol (Sl dngly ST S A Candy (09,05 w0 4

S (65 et

58 iz (5l saan;d (335593 Cudgazmag 09 (oo ooliinl 55 Sz (slaygiSl (B AW (5 Kiw slag 095 51 (S 50
St Ly ol oy 5 ol 45 el Sy ol 0 5T 8,5 a3 Lol (sla 7 sy et L slog 095 b el
055 50 Oley89 093 Ll ool arai Vol Culyg G yo a5 (S0 sl yaidiw Lawgig wilead fate ;Soaen 4 Y

e 2oz pled 65 ooy

3l (o 0929 4 Sldee plonilio 1) (63 Bllanil o ity 098 (oo o3litul 4z LSy (ol L AW (glog 39553 pins o
2 S Oley plml j3 (JIA 455 gong Cnl pdy GGl conl Solitte sl o3Il Slils a5 b 52 oS (83,95l B (e
POl oo, Jlezg Wl oed s92g st

e glo £yz 655 plogt -F (Kiz S 605 Ol Y olren 655 lop VAWlr o #5250 (58 ey )

S5 Sledaileg Wgds (oo osliiulas (s slo g lns 65 OleRdes e Chisgsl sl £ tolien 15 Olej
el sl Gla &gz e wiile s o 52 e (SO eS

S > Sl baygiSTs o Ygene aS0LS (oo Joo ool iz o0 j5b 4 Giisgelr b 22 (Kiz S eyt (xS Ol
- 09 (oo o3l b 45 (59,0 hile

aile 09 o oolaiwl Lo laslo,o b Sladad sla )Lilyo IS aie sgamxe slalad,o 20,5l sl picie b 7,2 6,5 ole,d
b Slad

: ﬁ)Léz'? o

Sps 3ol ¢ sl (55900 Em £9,5 sl 5 LT ) T AT, 5500 9550 99 L o (al £, 5l B w0l L

. Camber


http://topsoal.ir

20 Sl o Lovg 055 351 )0 Vs ano (sle o o aygly nl 05 (oo Dbl 5,055 4 S £z (5050e 4515 4+, Camiber
Se 48 o Sy ol ite £y dgly L CAMDEY wsly (Lol 51 5 Soop SoaSs 4 ¢ Jilie £z 50 SV alold 4550
Pz &8 ol s YL Lg baplail s 5 lomn b axlse 10 a5 (Belad it - Sl S 252 gy« Wl Bolo 5550 (0
Ll L arlge o 1) aige CaMDEY 5 sl 4 ls 1) o g (iie sl 4 52 gl Comdg has colili 055 gl
990> U8 50 VL (2l jlols jho M ¢ (Lasy (sl aggly @Vl pled 10 457 (09,355 b dnlie )3 ¢ wyles olm] calises
o L plea U ite CaMDEY agl) « 098 (oo 000iS Y Coms 0 By « g o 50 &5 Sloj Loguas . gy salgs s 95
SaS e aal Llo alizes byl s jo 1y 75> assly Bl sl ol 8lad oo 31 g« 0l dalgs 95065 S Joles cely « Lo >

g0 dnlg> 095 Jolai 4y JLLS slo

15 to +1° -2"

Positive Camber Megative Camber

dtel RENS iTL-if:|iﬂE‘?‘-lTu’1“.gﬁk®&E£maw

- Unsprung Weight & Sprung

03,5 039 Ly SPrung WeIght |, . s (bt ¢ j5ige ¢ (sl « g aloz 51t 0T 0)l5 5,095 (slo i (g5, » (259 45 il 1o
098 5o gmome WEIGHE UNSDIUNG L 03 )ly 50 (39 « v g JuuST e Loy oS« LSty « LS (59 il 0 9 9l oo
1y i (Sl (o0 9 0390y pe LIl Cews b ax e )3 Bolad witans Joall (uSe ¢ wBL jeS 00y 8 (3 Oliee 4
By g 00 Juitin 03l gl 4 (6 HLLAS L yige (59500 U 0gd (o0 Sely ¢ feS 03]y 28 (59 (izme - dyled (o ol

P09 0)ly g ()39 (3,5 (S
: «3"'1‘” Lgl.m VSV é\}?l

= Sl glel Jold 5 90 (nl 1SS 58 a5 Wisd (po el Hiies 8 g Hiies dlsd 93 4y 0325 5oy 5olaS glo ps
s o3l jo e Sy Ey2 9 58 (slp 4z, lSe ST Gl Jene 5l 4, (dEpENENt ) aily b Jitis 5u g5 50 axily
56 ol Jlae Eyz oeal e 005 o0 2 Eir o eeat o (Sloj 5 01 (50 4S5 JuST y 0ges 5 S0uSh Silse ], oS yz o e 05
o=l 8L em8 T L lame 5 500 £z 995 mly L YL 5 955 gy Il Cess b 2z Sy ST aizmen ¢ 0,55 Salss oa

Wi g 15 bbb 3 350151 31 L

=

—_—— e — —

':‘J'."%- i S
\, 4

Bump

Rebound

5 0555 73 Gt 5 s S5 U £ 8 993 o0 opmine 55 488 £33 oS (INCEPRNENT ) Jios £33 55 Lo

eyl |y e 5y


http://topsoal.ir

c S B sy 0y50 00 B 00y 5l Elgil (B S 9 99290 Bl Sloatiinn ST A dales a aslsl (o

:Live Axle ., Solid Beam Axle

S5l Gaaial (oo 55 HOWCRKISS o571 55 el ity (oo it (2l 4 gy g 1095 (sl sl Gelad s 5] 055 (]
by a0 ¢ 5 Sy 5l ey &5 s (nl - led (oo e S0uSG @] Jlie £z 90 a5 oad S5 goY98 55k 5 (593 o
21151 panar et (b 1S3 (oS 3l ploj e b a8 sy (o S5 4 ST ol g s ga 4y e 2l Jlinil g 055
39 e e lass oo )0 ol Skl o Lol el ongy 5elad pinns €95 (sl pites (il 45T J 0 il 5 e
G 45 1) jedad ey Gl Lt 0 0l 00,5 0l (S (59,993 S ) 4 ST 958 (o0 S8l (S sl 093 5l 5l 50 o0
Sy Jd L s Ly L 995 e gl 3 oaliial & €y o S s (] 205 0l o ly &5 53

C(0gd on oolaiul caw 18 I L K sleg e 40 ) 0,5 18 eolanul

Sos « (do ) SOlid BEAM e sains LSits glizl 500 wlol p e axdS Ll (b s opl i b cpuiomon
b L o58 Spar mar 53, 31 (Sl sl b b daly ) (leSid o Jlej aboor 51595 U T 4 55 6,508 sleals <o
F e 1045 ob Syg0 ,0« dial oo g FOUr Link Three Link 1, gieew Sid cpl olass olol p sigd Jame 3bI S
M\‘g\"@s%a.wu@Angled ArmM 15T ¢ sgs By 9,095 dawg oo 4,18 dugly & g0 a0 WS 5l s g0 S
P as oy 8 als ST 5l gyl 51 8,10 gg 9,005 88l S are) jo (HSCie SOl AXIE ST s lgil 1151 jshaian
4_3aw&}13)%5QSP)‘lUmgooau:wl‘aj)@&&Mﬁ@éo)wgw\w&}\dpanhard Bar

09 b el (San i Lpetan ;300 > 0 Panhard Bar « wla o o5sl> 881 & g0 4 K08 Caons



http://topsoal.ir

YL 5,08 ¢ ool ot 518 ¢ 009 Jius puf £95 5l (Sed « ales o ooliiu! SOl AXIE 5l a5 sl e IS ok
Ll 0,5 (lin 35550 o dny LS sz oeiis o5 o0 (S50 50 ) Wil oo £z sl ek 4 55 g Ly 5 0y JeS
S YU Jlews (Unsprung Weight ) os)lg pué 059 ¢ (Sid 1t glgl sogase il 551 50 blie o Ll . (g aales i
e (obod ogee 51 a5l s b llre 252 azlge s o blie )2 (585 513 8 Cod rimren ¢ ST 39 (e

g oo oguce SOl BEAM (gla s see | piams ol (550 Gaizead § 2l (o0 Jiuns 5o slo

: Swing Axle
jlgg‘.u,}mwwwjlwuslﬁ‘u:.‘:;emﬁ&Solid Beamwﬁl,&@”ayww&ijlw
Ol pL 514 assSilen . ausls o Jiians dous aSh Jius 45 1,31 059 50l 45 aralosl AXIE SWING 6L b o9 sl a5 D5 !

Omly 9 Yo bl g oud Jate 9095 £ 02 99 Loy 9 (e 4 (9700 D90 4 oS )2 B e (o0 o3l s (nl e Ceslay

caasl asle 1y 0g3 4y bogy e wgd jo 28,

Swing
Axle %/@’Q}_f
1 b

Bedp toll lamaid
watibde &l iwan ) i

s (S0l 3929 L 09l e 00 ((ledgs (sl acl )03 ) (oo BEELIE slo uSUgd ;o e 5ule i g 45 s 0
ST as Sidass jo Sie fdas ¢ (409 Jiias 9929 b Lol . ail oo SO AXIE pitecns a3 cos (5550 Satily (oo sllo
Wb Col g Sl 5l Erz 50 Sote CAMDEN ayglj slowl S bz po )3 &5z b ath 51 (G506 5 a0 JACKING 00y,

ol Lot 50 4315 095 gl 5wl Jlo g5 Slais Codebe ) ptes (ol ¢ (098 Laa> 9005 Jolai U ogd aie

: Semi Trailing Arm Suspension , Trailing Arm Suspension

Sl 45 0y sa 0y £z ol 5o (Traling Arm) il iz b oSG jlogd (oo wogmino Jine pins o 45 o 5]
) s reS sLad 0l (gmyp 095 b a5 (ploeatinn o S it (nl - Sgdie Jale (ould py 0 503 Coos s Ol
Beetle [.Sss so-lr sla sz 50 Jsd 3 5l ooliial b piacms (nl ) L ol Ceslyls 5231y (e (50 Bllail g 0505 Jli|
A 7,15 03, 5l 895 (et e (pl ¢ 09 ol Y aled o o CAMDEN aygl; ¢ w50 4l Lo Lol L o solanl
S8 angly e 7S Ly as el Semi TrailingArm4WQ19¢)u Iy i ol a5 ol cpalie pimws a5 |y 095 (sl 4

ol s alie Lyl s ys aige Camber agly s o cel (Tralling Arms) lagl s o5


http://topsoal.ir

Trailing ArmMms

3939 ialidl ¢ 358 o Cgeine SgS (sLag g5 e JuuST (6l ooz 15 5 Jged BB s pitacew ¢ Jol 58 b wan o
mlae 5155 0l Sledss b azlae 5o bagsl ol o3 Jleiol (izren ¢ pinss (nl 1521 5505 5 agil (1992 658 4 5L Sl 9,045
Szl o Trailing Arm g5 (as VU s 50 o2l

: Twist Beam ( Torsion Beam)

S Ay > g0 sla Trailing Arm ;1 ;o a5 05,5 o Cgume THAING AMM o 51 Gl 45U 15 a0
) o i b s o0l 53 Ll alio b o gl L it Juate ;50080 4 098 oo o0 SOl AXIE s azul aliwe als
e 3l e Canlyls 5 1) 6 paite Liors 2Ule  (TWISt BEAM ) oy s 10 alo b a5 cenlxis] o ( SOlid Beam
i el oy g L aS 1o o Jata s dous ol (ot TWiSE BEAM . 0l o ot alo L TWiSt Beam (1,31 o,
pos « eSS (655,18 0928 Judos it (nal - 99,5 (o0 Loz Pl pae Sl 095 ¢ JLail e 52 99 L) jo7ee paitee
93 o ral ¢ 00t el ol e - sylod oo JUbl 1y (oo s (L8 4 8Lj (8 (5L s L pas 5 S g0 dhos & Sl
ol p a5 il (55500 A5 ol dgs aalsl jo L 05 18 soliiul 050 ¢ gl Jwdl,a0 COMPACE slag,0e5 ST e JuuS]
SO AS (9,045 b £ei o) TOISION Bar oo ol a5 TOrsion Beam 1,51 slecsl 4 Lol asl o TWiSt BEAM s 00
3 e e Bl 0 a s TOrSION Bar b )l sl cels 5 el o 9 06l (oo s ¢ ol (0 gy o cdllae ol ol Lo
9 Wg=d (oo Aoz B (Ao dlio 90 2 AT ¢ (pw)B Aoz 5 3 Logas 005 (oo ¢ Gelal piten 5l E90 S 4 9 090 (o0 gne
.Torsion Bar Ly 5 Jod 8¢ agiee cudly 138 25 90 b LI w0l iled (oo JSiin ;50080 51 Wil el (yann
Yo7 g el ol poen g din e 0y Jof 8 L TWISE BEAM pies 51 g 5l il ¢ giisy Sld « G5 g2 lag,055
L) 5lesliul a S ansl o TOrsion Bar L TWist Beam g lyls 55 F+0 i 95 slag, 045yt  GEIZ laisen
ol g 4y LS p3lsd a5l il 3l 4 5 S Ly (2 o8 SR ¢ Bl s €55 (2] B2 sl TOFSION Beam
bt S0 b dunlie 1o o s (nl sy (god S 4y S s plaiz ol ;3 L elgil jo ol ookl Lol v el pinns
3 olass ol Gemigren g Lad a8 JUl Lo it 5 ¢ aieas )y Glais ColdsS W) (o0 )G Loy 095 e JuST 6l a5

- digd (oo oolitnl Szo5 plu b slag)ses


http://topsoal.ir

Golf rear Suspension

s IS oSl 5 as Earle S. MCPherson il eaisl sls a <l zls, bag,sss 15T 10 odles Vo ans 4 45 qes 52!
Sl Sd SO lgian SHUL 545 ¢ asb (o SIUL (T Lol (45, 45wt o0l 50+ 00,5 (61384 « 09 FOrd oo s GM
poms i ) MU b5 55 3 o5 aisSilon - wyled (oo e Golad s 1 1) (ol 5 350 (oo 03l €12 Cmdg ]S
azrlge Lad 0505 a5 g p095 50 i 0l 5yl 5« Sps (t3lalate § Vb 5l B el s ol e 03 1S3 (955 g9,
&l CANL TOIl Bar ) 1.5 250 oo gyl LI o5 o 02l 991 dly 0ol)5 s sl il s slog 095 Loguass arily
o= sl 5 CAMDEN apgly (105 aige s ¢ (Fuiily g5 L CudeS 97 e (a3l (lls ¢ 0l oo 5,055 Jols Lai
1539 4 sl Joildis b slog 095 (ogasn Lawgio (WM slag )093 e JuuST 3 0 g gl JuST )3 o8 a5 ¢ 0BL (o0 s
w3 g e s 5le s Wl o g% (slog 055 el alox 5 Log 055 SiST (gslr JuST 15 il (oo T diges . pius il

o o

McPherson

: A-Arm L, Double Wishbones

LA G, > JSsan gab g0 o] 0 a5 54 Double Wishbones b el g b suda slo pians ;8 om JolSs
S8 S oo 18 E S e ol 9 YU 5 K0S Sljlge 4 g (LSS oldsk


http://topsoal.ir

cogs Llo 1, CAMDEN sl ;s S blB 55 i ol Ll o2 Lo 1) (295 o 555« (558 (35b 99 952 ey ol (2]
5 ¢ e susly (528 plEn 5 ¢ W i 4l sl 55 (tl 3 05T (L s A0 55 (b el ¢ SIS
e el GEb b o ey ol e cad 4385 L0 50 ol 5k 51 alisS Vb b ¢ aaled gy Cute aysly (g Sl el o
58 9y995 Sl sl ah aniS a5 jshailen ol (pl a5 30,5 (dhie agl; jlro 58, VU plin £52 5 00gem | (6505 gl &5 >

s o 555l Lo

S8 slmg s> fiSTe 6,18 alox Sl (sl Al slagy095 2STe (G590l Mo Slog )39 5l (6 ks Solz JuuST 50 it 0
oyt 09 g Bly (159)0 5 8 S5 a8 Jol 28 5l e Jiae e (pl - el JISEL o 5l JB Lo s g 098 (o0 8L g laisa
S L] ol 515 S 5 5 48 L« g oolitad SHUL i) 135 oS 5 135 (55,15 IS5 el sl ol oo Ll - 5 o
@g)ob_as‘sﬁf)l)spo_ll‘5\)_,‘StrutJz._aJoﬁ)us.m@g@h%lw,_?,&rut)o@T&Lﬁl)&g&%

. a3l s McPherson

: Multi-Link Suspension
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BMW 3 Series 5 Link {2 } System

R'-‘- Honda Accord
5 Link Sy=tem

o ooliiwl lag ;093 ;3 Bolad piumns (lginy 935 B Il 51 45 09290 (SilSeo (Gl (galed Lyl b s (grw cdbao 0l o
Lpeotimas (2l ;5145 . 0510 8429 3 .. g WEISSACH DEDION  alex 5l (6,503 (slgatnnmms Lbino Lol ¢ 8,5 18 o) 3 390 ¢ M
S92y b e 35 SIVL 5 axmil 5 8 R0 9 leps s 0 gez o8 bl (o My s 2z Bl 5l oS oot L,
o Sylog 3 Lyl a ils 1 5l ol slag a5 50 Lyl 5l soliil Cudgase § (1095 po—w e Judoos Ll . o il ar sl
Sy o5 (Vsb Lo 5 1 BOSE s b 5 Ll Golod s 5ol (S 28l 5 (g 5 428y (gloatins - oaled

bl (o0 Jo5 90 500 ole iz 4y ¢ 43S ole wiz (b Bl Gl s


http://topsoal.ir

