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Abztrace « Lift is a kind of system in building to move
people vertically. In Malaysia, most of the lifts in the
butldings are available aoly five levels and above.
Thus, the movements of disable psople below than
five levels are limited. There are the idea of the design
ard analyss of light weight and 1ift systern for the use
of disable pecple ts developsd. The aim of design =
transporting a dsable pecple wing wheelchair from
ground floor to fisst floor. Design concept of lift =
based oo rails, electric motor and gears. The strucharal
ard companent modsl of iR is developed using the
CAD software, The three-dimension sclid mads] =
then imported 1o the FEM scftware io analyze the
sustainable of the lift system. Thus, stress and stram
relation was figured 1o wdentify the bebaviar of elastic
limit amd the strength of structure to resist the
applicatien of forces acting without breaking,.

INTRODUCTION

By this era development, we cannat avoid and
forget abeut the disabled people. They are also
contributed in develepment of this country. Because
of the human rght, they also have the mght to enjoy
the facilities same like the nommal people mxch =
educaticn, employment, proper housing, medical care,
accessihle transportation, a barrersfres environment,
sports and recreatron facilties and also a right bo
participate in all aspscts of Life. Dimble pecple
subjected for whom wming wheslchair or more
specifically people is difficult or impossible 1o walk
dur to the meotal or physscal illoess, injury, or
disahility to move. In ths research the design and
aralvsis of light weight and [ift system for the we of
these dizable pecple are develppsd. The chjective of
ths study is to design and analysis the sstainable lif
system. The funcizan of Lift is tanspecting a disable
people using wheelchair from ground floor to the first
flaor.

Type of Elevators

Currently, thers are two types of elevabors,
hydraulic and traction or moped. The Bydrulic
elevator corsists of a cab attached to the top of a
hydraulic jack similar to a jack used fora car lift m a
service station. The hydraulic jack assembly normally
extends below the lowest floar and is operated by a
hydraulic pump and reservair, both of which are
usually [ocated in a separate reom adjacent to the
elevator shaft. Hydrulic slevators are generally used
in singlesfamily ressdences [[]. The second type is the
reped elevator. This s the system that is most
commenly assccixted with elevators. The moped
swatem comsists of a cahle that is connected to the iop
of the cab and is operated by an electric motor located
in @ penthouse abave the elevater shaft [1] [2].

Material Anzlyxiz

Stress and strain amalysis was about observabion
oo the strength behavior of the material. Behavier of
material represent an relationship between the applied
Ioads and the responss of the structure modelmg of
material plasticity fiar test Series P34 as shown in Fig.
I[3]14]. Thus, the graph = plotted in t=rms of stress
and strain curve. The curve will always slope upwards
and never reverse, as true siress is corrected for the
decrease in crossssectonal area. The peak stress oo
the enginesring stresssstrain curve = known as the
ultrmate yizld strength. After a peried of necking, the
material will rupture and the siored elastic emergy is
releaszd as noise and heat. The stress on the material
at the tme of rupture is known as the breaking
strength.



ey 1

[ICORAE 2014}

r ™

= Tn= rans

= = Py makl
(EECTI I IR ST 12 O [ B (=T T E R (B i)
Hrraln

Btrcis (MFak

- EEEEEER

Fig. 1! The grish of Sireis Vesais Straes ol the deli
ol material plianicey for e Serics P35

METHODOLOGY

The Ith or elevator caly lmmited for one disable
pssenger caly, with maximum load of 1500M. The
space of the platform = about Im x Im. It s able to
place oo disabls passenger amd wheslchair. It is also
bas & mck gear which is conmected 1o the spur gear.
The spur gear is connected to the break moter. The
fimction of break motor &5 to contred the spur gear bo
moving upward and downward. Design concept of 16
s based on mils, electric meter and gears [5]. The
stnxctural amd companent mode]l of lift will be
developed using the CAD softawars. The threes
dimension solid mode! s then imported to the FEM
saftware to analyze the sustaznable of the [ift system.

The materials that had been choosing to make this
lift are stesl, carbon stes] lke Ce23, alloy stesl lde
EM 24 i0 corstruct spur gear and pmion gear.
Meanwhile to constnact the @b or platform with mil
we use galvanizing steel and AIS] 1005 stesl. For
every matermal discovered, materml properties also
mead ko be determined. These materzal properises are
important to caloulate the ultimate tensile strength,
bardness, creep, bending strength and torsicoal
strength [BL

The aralysis was held based on the applving loads
to the critical part as shown tn the Fig. 2. The lead on
the platform structure is starking from the optimum
value for the Lift system which s 15300N. The load of
1500M represent the maximum capacity of the
passenger attach on the platform. The stress and straim
aralysis = uses bo mvestigate about the sustadnabiliby
of the critical parts inveived m the Lift system. Ths
aralysis also discuss about stress allowable in each of
the critical parts.

Fig I Dusige of lill aystzrm. The ertial pars of BN apsises whisk
et platfiors aral eies will be aralynd ceisg FEM saftears

This lift system was amalyzed by ming ALGOR
software. This software was ussd to determine the
stress and the stmin value after corsidering its mesh,
material properties, bourdary condition and forces
attach oo the lift system. All the mmformaticn invehves
in the amalysis was based on the real condiben of the
lift system. Then, the resalt valus was anabyzed in the
incremental value of force attach oo the lift system.

RESULT AND DISCUSSION OF THE ANALYSIS

In the analyvsx of the critical part, =ach critical part
was analyzed wsing different value of forces. There
were 10 different of foroes acting on the reascnable
area of parts. From Fig. 3 and 4 of the von misses
stress and strain analysis show the effect of forces
actng on the arsa. By using this methed, ot can define
the sustaiable part far the lift system.



Internatlonal Confarenca on Robotle Avtomation Bystem [ICORAS 2011)

i el | i

analysis is about io determine the distribution of

s [6]

stresxes and the deform
[7] he da
define ax the defor

n the assemialy p

Takle 1

wals alrZea

Rzgali

Fig. 4! The won maees sesas inalyes Mor spur and lisar nick pan

The result of ar
armanged o fomm of
shown i

lysis data was collectsd amd
de for platdorm and | beam part
r rack gears are
b= was pradicted
ch of the part.
o and beam are
ds for gears are
The stress and

12000M dnterval.

stramn

F E000 I&E-I4 LAIE+01
1 BOBD A4E.0d 141E+01
4 ] EENSNI 101E+D
L} 20000 1 EEE-(d
& S TTEE-Id
T BO BE-03 1Bl
L] BOOOD 13E.03
9 U] EEVRGE] XTI
10 120000 TR 161E-0E

ar part
= deformation is elastc
nedinbe]y er load is
TEI associated

with =

Stress o5 the

ArcE P um

c=FlA (]




#1

[ICORAE 2014}

By plothmg the von misses siress verses the von
misses strain as the increasing load appli=d 1o the part
50 as increased the yizld 2 von misses stresssstraim
diagram. The graphs of beth parts are representing
vield stremgth of the material in the Lft system. The
theorstical measurement of strexss when maximum
force [ 500N attached oo the platform was 1.98E=]
Nimm®. Whershy, the thearebcal messuremest af
stress when maximum load 2440W attached on the
rack gear was 0.732E+] Nimm®. Based oo the
theorstical sheea that maximum force attach on the
platform and gears were oot affectsd the stress and
straimn in the Fig. 5 and 6.
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Figg 6 The graph of the yisld sirengeh ol the spur and lisear rack
.

Materials undergo strain when they ame subject to
sirexss. The relaticnship between stress and strain s
different for different materials, and @n be
appreciated by plotiing stress agairst stmin Yield
strength (i) is ibe stress at which stram change from
elastic deformation to plastic deformation, causing ot
to deform permanently. The value of vield strength of
platfarm analvsizs is 200 kM'mm. Then the vield
strength for gears conmection is 351 kN'mm. 1o ths
module, we assume that materials chey the first bpe
of behavior, linsar elastic. After the yield pomt, the
spectmens will undergo a peried of strain hardening
which the stress increases again with increasing straim
up to ultimate strength. If the specimens are unlcadsd
at this point, stresss strain curve will be parallel 1o that
partivn of the curve between origin amd the vield

point. In the yield point the elongaison the matenals
are permanerd that mean the materal was fails and
unavailable for use

CONCLUSION

The stresx and straim relation was fipmed. Afier
imcreasing steadily, the load will chserved to suddenly
drop i slightly lower value, which s mamtxined for a
ceramm perad while the part keeps elongating. But in
the graph analvss above show the creasing
cootnmlly without dropping. According o further
studied state that the result data given from analysis
using software bardly defined the value of load drop
o thes losver valse. 5a, the value of the visld strength
was identified in the material properties of the
software report Based on yield strenogth, the lift
structure can resist the fonoe applied and =fort o
brmng disable psaple.
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