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Abstract

Structural design of new bicycle manufacturers to improve market competitiveness
is the key, but the main manufacturers and management in the manufacturing process
of the pursuit of profit, do not focus on product innovation, product design and
structural has a large gap between international standards. Bicycle product design
development should be more variety, small-volume, personalized production. In new
product development and research, innovation and plays an important role challenging.
More and more people have looked a home and abroad to invest in product
innovation and technological innovation in this area. In this paper, the structure of
design objects bicycle, first summarized the relevant creative thinking and innovative
design theory and methods to analyze the main form of the modern bicycle, the
bicycle has laid a theoretical foundation innovative design. And introduction the
structure of the new bike design process, from the ergonomics point of view,
considering the innovative shape of bicycle frame design. And ergonomics and
mechanical design, based on size using the parameters based on coordinate design,

can solve the structural design of bicycle frame and shape problems.

Key Words: bicycle frame; ergonomics; innovative design
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Modular design of bicycle

Now in the many cities, the congestion problem has been a researched focus
because it becomes more and more seriously. The mixed traffic of the intersection is
one of the most important factors, which cause the traffic system complex. In china,
because the bicycle plays an important role in urban traffic, the study on the bicycle
microscopic behaviors at the intersection can provide atheoretical basis for improving
the capacity and enhancing the security of the intersection. And also it has practical
significance for improving the traffic management. In this paper, firstly, the previous
studies on the microscopic behaviors of the bicycle are analyzed and reviewed.
Secondly, using video cameras, the traffic data are gathered at the typical intersections,
and the method of extracting the datais designed, which characterize the behavior of a
bicycle based on photographic measurement principle. Then the microscopic
behaviors of the bicycle passing on the intersection are analyzed, including the speed
distributions of the bicycle, the factors, such as the type of intersection, gender of
person and the passing period. The distribution of the accepted gap and lag of bicycle
crossing the motor vehicle flow are analyzed, which consider some main factors
including the gender of person, the type of motor and whether to stop. Based on the
analyzed data results, a probability choosing model describing the behavior of
straight-running bicycle passing the right turn vehicle flow is presented, which
considers the car types, the rear motor speed and the gap or lag. Finally, based on the
Agent theory, a simulation model and program for the signalize intersection are
presented, and the behaviors of the bicycles crossing the motor flow are simulated
using the software platform NetLogo, the results shows that the probability choosing
model of the traversing behaviors is well validated.

Bicycle frame design is the most important and crucial process in bicycle
development. As the structure of bicycle frame seems to be simple, it has a low
threshold to enter the domestic bicycle design and manufacture business. The
domestic manufacturers attach much more importance to earn profit from the

manufacturing and managing processes than emphasizing on the quality of the
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product, and there is a big gap between the domestic and international levels of
bicycle design. As a tool to improve the efficiency and quality of frame design, the
bicycle frame CAD system starts to draw more and more attention. The domestic
frame CAD systems are generally developed on the basis of 2D design technology.
There are some disadvantages in these systems. For example, the dimensions are not
parameterized, users have to start over again if one step is wrong, it is difficult to
involve frame design knowledge, and design effect can not be displayed in real-time.
This thesis studies on the above problems, by using parametric technology on 3D
design platform, and the solutions to the above-mentioned problems is provided.
Based on the characteristics of parameterized design and key technologies of
knowledge based engineering, and specially according to the characteristics of the
construction, figure, assembly-parameter of bicycle frame design, the article has
achieved repeated using of experiential parameter and knowledge by adopting
methods such as automatic reading experiential datasheet, computing parameter by
making use of program, manual data-input or modifying and so on. Based on
analyzing the characteristics of Rear End design and the associated characteristics
with Chain Stay and Seat Stay, different design methods are analyzed in detail, and
rapidly assembling of Rear End, Chain Stay and Seat Stay is achieved by using the
method of combining top-down-assembly with down-top-assembly method. Based on
analyzing special technologies and UDF characteristics, the repeated using of
different sectional shapes by using UDF technology on the tube section design is also
achieved, and this will greatly shorten the time spent on fixing the dimensions and
orientations on sketches. In this study, the author worked together with the group
members and developed the bicycle frame CAD system, and was mainly in charge of
the Rear frame design. By using the new CAD system, the assembly 2D drawing,
which formerly needed 2 days to finish, can now be completed smoothly in only 2

hours.

the further development upon the bicycle CAD system lags behind the
increasing popularity of the application of the CAD system in our country. A fast
bicycle design system is set up by the further development upon Pro/Engineer using
VC++ 6.0 and Pro/Toolkit, which are the further development tools of Pro/Engineer.
A method of combining three-dimension modeling technique with parameterized
design is used in this system. Fast design of bicycle can be realized by transferring
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parts model, modifying model parameter and regenerating parts model in part library
through Pro/Toolkit procedure module. First of all, a bicycle is divided into several
parts such as front fork, saddle, handlebar and so on through analyzing its
configuration and assembling characteristics. Original model of bicycle part is
designed to set up bicycle part library through analyzing the shape and function of
each part, using the functions of three-dimensional modeling and parameterized
design of Pro/Engineer. Secondly, configuration chart of bicycle parameterized design
system, reasonable user interface and procedure module of part parameter are
designed after researching the method and characteristics of parameterized design of
Pro/Engineer. Bicycle design system is set up by realizing the seamless integration
between each application procedure module and Pro/Engineer system through
Pro/Toolkit interface program design. Part model of using bicycle design is set up
through regenerating model in bicycle part library, which avoids repeating work of
series model design, enhancing design efficiency greatly. The further development
upon the software system will provide a new solution for the application of

commercial CAD software to the field of machine design

most of the experiment objects are some specimens and simple structures in
mechanical experiment courses. There is a lack of experiments on hyperstatic system
supported by many rods. The bicycle rim is one of the most important parts of
daily-used bicycle. It can be described as a static undetermined structure supported by
many rods in mechanical model. Therefore, this thesis does some research on the
mechanical experiment of bicycle rim. This thesis aims at opening one mechanics
experiment course of bicycle rim for undergraduate students. Firstly, a reasonable
experiment project of bicycle rim is designed. Secondly, analysis of a complexity
structure-gtatically indeterminate model is presented for the rim and the stress and
strain of actual bicycle rim is tested and measured using the experimental stress
analysis method. Thirdly, the mechanical characteristics of the structures are educed
by comparing the experimental results with the finite element results. The effects on
accuracy of the experiment results are also discussed. Therefore, the feasibility of this
experiment is validated. The main contents and conclusions of this thesis are listed as
follows: 1) A general review on the current research situation of bicycle rim is
presented. The scheme and the principle of experiment on bicycle rim with
experimental stress analysis method are introduced. 2) The mechanical model of
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bicycle rim is established, which is a closed circle rod structure supported by many
prestressed rods. The theoretical results which are calculated with mechanics of
material method and finite element method of bicycle rim structure are given. 3) The
mechanics experiment platform of bicycle rim is established. The strain and
displacement of bicycle rim are measured when the spoke are prestressed and un
prestressed. 4) The theoretical results and experimental results are compared with
each other, and the results show that they agree well with each other, which
invalidates the feasibility of the experiment platform and experiment scheme. It also
shows that the mechanics model and research method is correct. 5) The source of the
experiment errors is analyzed, and the scheme to reduce the errors and increase the
accuracy is put forward. All the work that this thesis has done can offer theoretical

and experimental guides for realization a new item in mechanic experiment course

With the development of information technology, more and more manufacturers
are facing the challenge of globalization. In bicycle industry, the competition is very
intensely. The speed of factory’s feedback is an important factor for customers to
consider. How to catch the customer”s needs accurately and quickly, and make the
design modification easily, are the main problems for enterprise’s development.
Developing special software based on a 3-D CAD platform will be a practicable
solution to these problems. Based on the investigation of the enterprise’s requirements
and the development trend of CAD, and oriented secondary development of UG A
framework of professional 3-D CAD system for bicycle frame is design, and some
major functions and modules are developed in this paper. The three core issues in the
specially oriented bicycle frame CAD designing are formative designing approach,
standard parameterized architecture and efficient enquiry of data. Through analyzing
the issues carefully, by adopting the knowledge management technology, a bicycle
frame design model is given, and the design flow is regulated. Using the
dimension-driven principles, a sandard template for bicycle frame architecture is
summarized, and the CAD models are established. Some databases including
parameters, parts, cost checking and stamping dies are developed with Access2000 for
guerying in this paper. The developed system includes seven parts such as structure
parameters  design,pipe  design,parts  assembly,drawings  management,cost
estimation,querying dies,drafting edit etc. The practices have shown that this system
isagood CAD tool for bicycle frame design.
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Innovation is considered as one of the most important and challenging process in
developing new products. Research on innovation of products and technology has
been more and more concerned in many fields home and abroad. In this paper, bicycle
innovative design is studied and its simulation software is programmed in order to
cultivate the undergraduate students?creative ability and help them to carry on further
innovative design. Many fields are involved in this paper, such as innovative thinking
science, innovative design method, bicycle design, computer smulation,
computer-assisted instruction, etc. At the beginning of this paper, the relative theory
of innovative thinking and the theoretical methods of creative design are summarized
based on many overseas and domestic literatures. And the main innovative forms of
modem bicycle are analyzed. The above introduced lays the theory foundations of
bicycle innovative design. And then, bicycle innovative design process is introduced
by examples of bicycle frame structure and transmission plan design. According to the
principle of bionics and ergonomics, creative exploitation of new bicycle frame is
carried out. The proposed human-bicycle modal during normal cycling is established
on afive-bar linkage and explicit expressions for the kinematics are derived with
mechanical property analysis. On the other hand, the finite element analysis software
isused in stress calculation of frame structureto test fasibility of plan design. Further
more, new type transmission system of bicycle is refereed, where mechanical
performance is compared with each other. The idea is brought forward that research
on innovative plan design in bicycle transmission system should begin with the
analysis of inherence in transmission-mechanisms and relativity between them. In the
end, bicycle innovative design system is integrated by the Authorware multimedia
authoring software. Five main modules are established. They are development history
of innovative design, knowledge of innovative methods, knowledge of plan design in
transmission system, dynamic simulation of bicycle frame structure and animation
effect demonstration. The last two are developed in depth with VC~ language. Friend
man-machine interactive interface is programmed. Three-dimensional solid modeling
with various light effects is completed and its animation display is shown. Asaresult,
the prototype software of bicycle innovation design is worked out which is provided
the undergraduate students with study and practice.

The developing tendency of bicycle-design is multiple-variety, few-batch,
individuation, responds quickly to the changing of the market. The fore-stage of
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bicycle-designation, conceptual design, is the key to the creation and innovation of
modular design. Modular design technology was used at the stage of bicycle
conceptual design, so as to make the process of bicycle design visual, quickly and
individuation. Based on the research of modular design and conceptual design, in
alusion to the characteristic of bicycle-design, the bicycle-design system was
analyzed and explored. It was discomposed into 3 relatively unaided subsystems. the
basic data-base, the bicycles data-base, the joint between the user and the system.
Firstly, based on the Pro/Engineer system, the based data-base was established, so that
the original Pro/Engineer system was optimized to fit the mechanical standard of
china and the requirement of the bicycle-design. Secondly, the structure of bicycle
was analyzed and disassembled into several functional modules, so that the bicycle
modular data-base was established. Thirdly, a series of interchanging documents were
made, based on which every module can be interchanged among different modules.
Finally, in the aid of the high-class tools of Pro/Engineer, the joint between the user
and the system was founded to make users design indivisualized bicycles with dialog

box of parameter.

Individual customization has become an effective approach to satisfying the
individual requirements with the development of the Internet. And the performance of
individual customization system depends on the structure of product configuration
model. There are some disadvantages in the customization models based on product
structure and function. Such as the models can’t obtain the customer’s real
requirements and the functions of intellective support and recommendation are scarce
in these models. In order to make the customized product match the customer’s real
individualization better and provide the system with the functions of evaluation and
recommendation, this paper focused on the following three studies under the
background of the project“Bicycle innovation & design platform”. (1) A model with
the input based on the Interest orientation was proposed. According to the imported
concepts of fittings attribute index and product performance matrix, product
performance was quantified. The solution to engineering configuration corresponding
to interest requirement was found with the analytic hierarchy process and matrix
theory. An example of comparing between two bicycles was given, with changing the
interest orientation requirement the bicycle with better performance changed between
that two, which proved the model effective. (2) Genetic algorithms were used in the
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model to improve precision and efficiency of the calculation. According to the
characteristics of the model, the representation and the initial scheme of algorithm
were established. And every arithmetic operator of genetic algorithms was defined
associating some cases. Numerical experimentations proved the superiority of
algorithm. (3) Under the systematic structure of the bicycle innovation & design
platform, a bicycle individual customization system based on interest orientation
model was developed.
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