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Project : Design, construct and analyze the force transfer parts in suspension
system for TSAE student Formula
Name : Mr, Banjong  JorJong
Mr. Suttipong Pombanmung

Mr. Atthapon Honghin

Project Advisor : Mr. Sitthichok Pukpan
Major : Mechanical Engineering
Academic Year : 2007

Abstract

The objective of this project was to design construct and analyze the force transfer parts
in suspension system for TSAE student Formula. CAD program was used to design the shape of
all parts. The material was chose to appropriate constructed the parts. The analyze process had
two process. The first process analyzed the force with mathematics equation. The result was the
Static load and Dynamic factor. Then Equivalent load which loaded to each part of the force
transfer parts in suspension system was obtained. The second process analyzed the force with
analyses software, From the analyze process, all parts had high Safety factor which high enough

to endure the force.
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>.F,=0;-B,+E,+F+G,=0

YN Take Moment 50ULAY E'F’

Y My, =0, G/ (0.125)+ G} (0.023) - B (0.179) = 0
G'c0s50°(0.125) + G’ cos 50°039°(0.023) — 1930(0.179) = 0
G'=3775.63N

1n13 Take Moment 58UYA F' 80A3Y
3 M, =0;G(0.234) + G}, (0.023) + E}(0.085) - B, (0.28) = 0

3775.63¢0850°(0.234) + 3775.63 cos 50°c0s 39°(0.023) - E| (0.085) —1930(0.28) = 0

E, =-833.88N
" ).F,=0;1930-E'y - F, —3775.63c0s50° =0
F' =336.95N
1IN Top-View

mdasdmsznig E uns F’ Taonquimalunmd o214
[T Sy )
6.67 1.44
D> F,=0; B,-E.~F,+G'c0s50°c0s39° =0
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972.43 - 6Ft‘527 —F! +3775.63¢0550°c0539° =0

F! =2485.66N
E! =372.66N
> F,=0;-F,-E,+G, =0 ; G, =G'c0s50°cos51°
_E T F! +3775.63c0s50°cos51° =0
F! =903.73N
E! =627.59N

oF ar A =y o
9. tunal¥ands uazdulasunanisuda

d S s |
U 3.32 lufSowfeudunandseieiumseeniuy
i

G
d or of - o
s1f 333 As¥agBaszvesfunands (3D-view)

H'=G'=3,775.63N



A o o el o 4 = o
714 3.35 dvingBszuesdan/dounamiands (Side view)

Y M, =0; — H'cos50°(0.082) — H' sin 50°(0.047) + I'(0.078) = 0
I'=4294N
usaluunu x, y, z veaga J' fie
J, =—G'cos50°c0s51°=-1527.3N
J;, =G"¢0s50° = 2426.9N
J! =—G'cos50°c0s839° = -1886.08N
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3.2.2 MY)ATIEIIINN Dynamie
iNefagn1e1 Dynamic Factor Amnzendunsinsed s288aM TNt Dynamic
a19q finssidedasn
FuuAgIY
1 hifaussdniomnt ifesninsofimsgauoz aamudaliun
2, sndeluammonuSounazuts
vnguiaidvessn ex'ld
1. himinvessasiafuify 640 kg
2. dminsofinsidodednimih 28y 246.52 kg
3. i miinsniinseidofedmimas 28emiify 39348 ke
4. 307N 2WUT 2 AT AN9 145 m
5. Safinanuid2 40 kav/he
6. Sfims@na1Ra 20 m

wal§iinfinssihdododmmih 28onhiy 241836 N
winlgasemnsetredednmas 28eiviiy 3, 860.04 N

oAy

ﬂ'nmﬁ'lﬁusaﬂﬁﬁ?mﬁnszmdoﬁaﬁmﬂ1’1'1°1‘s'wunz1n1ﬁfi1wi1ﬁuwhﬁ’u 1,209.18 N (R,)

-] D A 1 1 1 o I«
dmualfisalfisumnssiwededmidionazyniisuwinfuiiny 1,930.02 N (Ry)



msyimisve sgaguinsussse

,2._.__-___1,
“l' I h
f &) |
a o b
I.
R Rp

o o 3 oo 2
3191 3.36 m3sminminuessovudnil 4 do

9InauN1 2.2 12 1R R, = %
246.52x9.81 = $10x9-816
200
b = 77.03cm

»
31200 cm. AY g+ b =200

a=122.97cm
ar o‘: 3 2 AN Voo -
daiu szozandeomintagaguinaniing 12297 em uazszuznindondsia

QAgUdTIaTL 77.03 cm

pImANUgIvBIgAgUlE s

TarFEnmsonmaimih

o L .,;; 4 -
§1J'n 3.37 zﬂllﬁmmsmu'mun'umﬁ'aﬂﬁ'nnaunqasnnwu
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L

| 1 o
31111 3.38 MIIN UGV IRAgUIn 19 YBITNLUA

nnnInaneus:ia
ATNgevBaofiun (H) = 55 cm
viminvesdefiun (R,) =225 ke
$etiunide (r)=27.5¢cm

INHUNTS 2.10 9214

Wb~ R, LI — H?
h= : +r

HW

23 [(640x77.03) — (225x200) 200 -~ 557 A s
55x640 '

h =50.985¢cm

3 )
ANNNINGIVOIALUINIDITOAD 50985 cm
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H3310301NAMNTY
t A — .
- — Dry tarmac
b oA
ba 3 Wet tarmac
"__g' 0s fi Loose gravel
& T —
5 P
§ DAy
;g 0.2 / o LOOSE SNow
T /,
3 = lce

0 20 40 60 % 100
Slip —»

- : o
314 3.39 umasmdudszansanuidsany

d
(MU Jornsen and Helmut, the Automotive Chassis, 1996)

4 4 a g dd o v & o <
9IngU 3. Amualafutanasiinkesitudnislon 10 % Anfuezldfndseiing

»
nfoamusznafuiuen (u) =1

O Ty A ) ¥
1 aslfiseiinseihdedogni

nInauM; 2.4 1214
_Mg(L-a)
o L+ ph

_ 640x9.81(2-1.2297)
F 2+ (1x0.50985)

R, =19269N
= o =y oy A i ] ol * A! )
@onfSuufeuiuisalfisuiinsehdefegmihndiegiisio 2,418.36 N 0218

Factor = 0.7

ana A ' ‘oW
2. usnl§iTufinssinedeguds

naums 2.5 w'lé

R = Mg(a+ uh)
= TR
L+ uh
R - 640x9.81(1.2297 + (1x0.50985))
R 2 +0.50985

R, =4,351.49N
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A o £ aiy oy 4 ’ 1 at =1 1 = 1
dlonfSsufisufuus ulfisufinszhdedeguintdiegiisiie 3,860.04 N 93181

Factor=1.13

4
HTIHBIINMAUUIN

oy Oy A 1 ]
1. walfisuiinszddedogmi

NI 2.6 1214
Mg(L ~a+ uh)
Ry = -
R = 640x9.81(2 —1,2297 + 0.50985)
=

2
R, =4,018.65N
WenSuufvuiusa§isofinsehredegnihnsdegiisio 241836 N oz18
Factor = 1.66
2. uslfiSniinszidedeguas

2INRUAS 2.7 9218

o - Ma@—ph)
A L

o 64029.81(1.2297 - 0.50985)
7\

2
Ry =2,259. 15N
ienSuudousunsnifsuifinssinedoguasns dogiisiio 3,860.04 N o2'ldr

Factor = (0.585

: H A &
msnfasumlosvenimiinidiosaae

vinaums 2.8 924
WV ih
W=
2gCd
o 540x9.81x11.1 17 x0.50985
2x9.81x20x0.725
w = 1,388.84kg
donfFvudvusuimiinamuaveass e 640 Kg 92181 Factor = 2.17
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o y ' d a y . o
@131993.1 et imsafFoudivuai 1denmsinserus an1e Dynamic Ainszm

ar 1 ana o 4 4 o d ] .
aode funusalfiinfinsehdedsluvuzngaiis dsinFoudion 1Avzidud Dynamic

Factor

M135197 3.1 UEAIA Factor of Safety M1R01nM3 AT 1LHTaNISDynamlc

413914 Dynamlc aild | Fnfloudousade | snffowdioy | Factor

A 1 aan  d '
usauilesmnanusaft | 19269 N | wsnlfjisnnnszviwie 2,418.36 N 0.7
pagtwiodogmb doguih

A 1 A L r-"-9 A o 1
usafioannanuda | 43515 N | usalfiinfinszdide 3,860.04 N 1.13
pIghmpdagua dognds

A P | aaa d '
usiianinmansnft | 4.018.6 N | nsaljiinnnssvivie 2,418.36 N 1.66
psghweadogni dagnih

4 4 hads ki .
ysailesnmsiand | 2,259.8 N | usalfisniinsziwie 3,860.04 N 0.585
nsziviodognia dognds

d . e o
minlaouiilasves 1,388.8kg [ minnanuavessa 640 Kg 2.17
Y e My
shwinilosafen

a ' d
VDM IRTIEIUTINN Dynamio vz '14n1 Factor wqq'nqaﬁa 2.17 11l Factor 1103

d 3 v 4 & ' ‘
alaowimindiesafvs 91481 Dynamic Factor = 2.5 1iazei1 Safety Factor =2

¥
o

IUU

EquivalentLoad = StaticLoad x DynamicFactor x SafetyFactor

EguivalentLoad = StaticLoad x 5
» 4 ]
Folu usaianuai 1 lunsdnaed Arellsunsuneufinaed szhesgadivn

Factor iM1AL 5
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Factor of Safety

Factor of Safety Application

Design of structures under static loads for which there is a high level of
1.25-2.0
confidence in all design data.

Design of machine elements under dynamic loading with average
20-25
confidence all design data.

Design of static structures or machine elements under dynamic loading
25-40 with uncertainty about loads, material properties, stress analysis, or the

environment,

Design of static structures or machine elements under dynamic loading
with uncertainty about some combination of loads, material properties,
4.0 - over
stress analysis, or the environment. The desire to provide extra safety to

critical components may also juslify these values.

i
(N1 : Robert L. Mott and John Tong. Mechine Elements in Machanical Design. 4" ed. Pearson
Education, 2004.)
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