Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2015, 7(5):447-450

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Optimal design for brake shell of passenger car
Xiao-yan Niu, Yun-hang Li, Zhong-hai Wang and Ying-jieYu

College of Civil Engineering and Architecture, Hebei University, Baoding, China

ABSTRACT

In this article, taking the design for brake shell of passenger car of a company for example, combining structural
optimization technology, integrating the factors of optimizing design requirements, space requirements of the system,
molding process and cost analysis. Integrate topography optimizing, then stamp process technology and the layout
reguirements of the brake shell. Formed a technology road-map of the structural optimization of the brake shell and
carried out an optimal-design method. Solved problems of the previous design for the brake shell (repeated cycle
between design and simulation analysis) whose cycleislong and the results are not ideal .
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INTRODUCTION

Brake is a very important safety part of a car,chhénables to slow down or stop a moving car, ttéhie speed of
the downhill motor vehicles remained stable andheke the suspended car (including on the slopegjedixed.
Hence, during the design of a car, the design atichization of the brake are extremely importantte safety and
performance of a car. However, the traditional giegirocess of the brake shell is miscellaneous, Isb of scholars
have done some research in this regard.

In the study, Shao-feng Kang [djt forward that the first-order modal of the brakell of passenger car is required
more than 60HZ in the plan, or it will produce tiegsonance phenomenon with the system and extewtalation.
For this, he improved the first-order frequency tbé brake shell by discussing topology optimizatiamd
topography optimization.

Cheng Wang [2] put forward the topography optimaatof the support parts in the OptiStruct softwamed then
got a new method to arrange the stiffener. YunBuan [3] put forward that the brake shell of thegenger car is a
structure of sheet metal, and the constrained mbtiee brake shell is required to be more thanrtaizevalue, or it
will produce the resonance phenomenon with thereatenotivation and then it will affect the fatigliee of the
product structure.

Nowadays, in pace with the development of comptgehnology and structure optimization, the topobyap
optimizing of sheet metal achieved a certain dguakent [4-6]. But literature of the optimal desigm brake shell

of the car is so few. In this essay, taking thagtefor brake shell of passenger car of a companyekample and
combining structural optimization technology, wadia practical method for the optimization desi@rihe brake

shell.

EXPERIMENTAL SECTION
Optimal design for brake shell

The traditional design-course of the shell is thatproduct designers determine the three-dimeakioathematical
model and forward it to the simulation staff to tthe CAE analysis. If the first-order constraineddmas less than
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60HZ, the engineers only can improve by relyingtio@ results and design experience. That is tothaywhole
design process is generally a reciprocating cydiehvis design--analysis--improve--reanalysis. Thhs time of
the design is longer and the efficiency is too ltwthermore, due to the limit of the project’s ahe final plan is
often not optimal. The technique of topography mjating of the Altair-company comprehensively comesetl the
factors of the design process and optimization owghand solved the problem perfectly. In the foltayy we
elaborate on the method and route of the optinuradiesign of the brake shell from optimizing math&oal model
and the process and confirming the results.

Optimizing mathematical model

1) The optimizing mathematical model can be describs:
Maximize: f(x) = f(x)

s.t.lh<x<ubi=1,2,...,n

x=X; is the design variable, and here it is the des@pmable of the stiffener size (Figure 1 shows hesaatic of
partial stiffener parameters); f(x) is the desigmlghere it is the frequency of the first-ordensiwained mode; |bs
the lower threshold of the design variable;istihe upper threshold of the design variable.
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Note: The buffer zone is the transitional formsha optimization element.

Figure.1 Schematic of partial stiffener parameters

Optimizing the design process

1) Processing the digital analogy: This processery important part and it determines the basitfiguration of
the analysis. If we can’t get the ideal resultsratite optimization, then we need to modify theidasnfiguration of
the digital analogy. The product model and its gtiaugp draw-bead set we get in the optimization asialgre often
undesirable, then we should modify the draw-bei&d, lemoving or modifying some holes or flanges] @o the
further work of optimization analysis.

2)Establishing and analyzing the finite element eloé&stablishing the standard constraint modaldimlement
analysis model of the brake shell, and doing theukdtion analysis. The results of the simulatioalgsis are shown
in Table 1.

Table.1 Thefrequencies of constraint modal of the brake shell

Front brake shell
1| Mode 1. Value=1.79318E+05 Fr@?&ycles/time)
2 | Mode 2: Value=2.43076E+05 Freq = 78.468cyclés/time)
3 | Mode 3: Value=5.39695E+05 Freq = 116.92cyclés/time)
4 | Mode 4: Value =8.59687E+05 Freq = 147.57cyclés/time)
5| Mode 5: Value=1.51884E+06 Freq = 196.14cyclés/time)

3) Establishing the Optimal Model: The structurdimzation model of the shell is based on the abbwie
element equation. The morphology change of a simllwhich is considered as a design variable. Tt say, set
the parameters of draw-bead which conform to theahaemand (size parameters are shown in figurerig
parameters setting contain the parameters sudhedayout direction, size, concave and convex toemf rebar,
whether to include a buffer area or not and othetofrs.

Determine the range of parameters cautiously byngakhe manufacturability of the actual product end
consideration and communicating with the proceggner. The other important point is that theseapeaters are
related to the specific-actual work space of trekershell. Or it probably can’'t be applied in diffist work space
for rapid improvements of the model and can onlinpout a certain-direction of improvements. Wereveed to
try to change the model and reanalysis and eveh geinthe optimization of the model. There is reed to set the
constraint response (what the most important isstcaimt of variables). Set the maximize first-ordemstraint
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modal frequency of the optimal objective. From fig2, the optimal analysis model is easy to thedpce
processing. It can be achieved by removing thrdeshon the original model of the shell, and modifyithe
modulus according to the optimized size of the giahrib.

The original model Generated model after optimization ~ The modified final model of

Product Development Departme

Figure.2 The optimal design results of the brake shell

RESULTSAND DISCUSSION

Verification of optimization

The simulation analysis of the standard modal aisiywas carried out on the final model validati®he result is
shown in figure 3. The first-order frequency (6%63Hz) increases by 26.4% compared to the originatieh
Applying the shell program to the braking systesislaown in figure 4, the minimum clearance betwienshell
and the steering knuckle is 5.447mm, which can rieetlemand.
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Figure.3 The optimal design results Figure.4 Applying the shell to
of the brake shell the braking system
CONCLUSION

The effect of product optimization in this case is vggod in that its digital model characteristic isar and its
molding process is excellent and it is convenient fproduct-designers to build the digital mode. Thafiation
of the analysis result shows these models can teetlyi used for research and develop in next plsash as
engineering drawing just after a little bit of mfcttion.

The cover-shell structure can be stiffened andhgtleened by the added draw-bead in its metal paémerally,
how to reasonably design the layout of draw-beatilaok for optimal product structure are the difficpoints in

the design of the cover shell. In this essay, iattsgl the factors of optimization design requiretsespace
requirements of the system, molding process antdacysis, used the morphology optimization tedtgy which

can improve the performance of the product by gelanargin, and extracted an optimization desiga Vitnich can
be used into the company for developing similadpuats.
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