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METHOD AND SYSTEM FOR PROVIDING
DESIGN TOOLS TO MULTIPLE USERS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. provisional patent application
60/182,621 filed February 15, 2000, the entire contents of which are incorporated

herein by reference.
BACKGROUND OF THE INVENTION

The invention relates to a method and system for providing design tools to
multiple users at remote locations. Currently, designers use a variety of tools to
develop a product. For example, in the design of a plastic component, a design
engineer may rely on material datasheets and engineering calculation tools to develop
a plastic component. Existing design tools are available to a designer, but not in a
convenient fashion. For example, with respect to data sheets, a designer would
typically contact a manufacturer and describe the application. The designer would
rely on the manufacturer’s expertise to select one or more products that would meet
the designers needs and forward the relevant datasheets (via facsimile or mail) to the
designer. This process would be repeated with multiple manufacturers. If ‘he
datasheets provided to the designer were not acceptable, the process continues while

extracting a toll on design resources.

Similarly, engineering design software is available to product designers which
aids the designer in performing calculations for verifying aspects of the design. Such
engineering design software is often installed on the designer’s personal computer.
Such engineering design software often utilizes data and/or transfer functions
developed by the software provider. If the provider of the engineering design
software develops additional data (which can improve accuracy of interpolation,
extrapolation, etc.) or develops enhanced transfer functions, the engineering design
software must be updated. This is typically done by mailing the new software to the
designer or having the designer download the new software (e.g., via the Internet) to
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the designer’s personal computer for installation. Both these processes have
disadvantages. Mailing new software requires maintaining accurate records of
customer addresses. Providing updated software by download requires that the
designer to contact the provider, perform the download and install the updated
software. This process is time consuming and can lead to errors in the installation
process given the variability in the designer’s personal computer hardware and/or

software.
BRIEF SUMMARY OF THE INVENTION

An exemplary embodiment of the invention is a system for providing design
tools to users at remote locations. The system includes a host system for executing
the design tools. The design tools relate to plastics and manufacturing of plastic
components. A user system is connected to a network which is connected to the host
system. The user system accesses the design tools via the network. A database is
coupled to the host system for storing data relating to properties of plastics and

manufacturing of plastic components.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings, wherein like elements are numbered alike in

the several FIGURES:

FIG. 1 is a block diagram of a system for providing design tools to multiple

users in one embodiment of the invention;
FIG. 2 depicts an exemplary main user interface;

FIG. 3 depicts an exemplary user interface for the datasheet module shown in
FIG. 1;

FIG. 4 depicts an exemplary user interface for the material selection module

shown in FIG. 1;
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FIG. 5 depicts an exemplary user interface for the material selection module

shown in FIG. 1;

FIG. 6 depicts an exemplary user interface for the visualization module shown

in FIG. 1;

5 FIG. 7 depicts an exemplary user interface for the visualization module shown

in FIG. 1;

FIG. 8 depicts an exemplary user interface for the visualization module shown

in FIG. 1;

FIG. 9 depicts an exemplary user interface for the color selection module

10 shown in FIG. 1;

FIG. 10 depicts an exemplary user interface for the engineering calculation

module shown in FIG. 1;

FIG. 11 depicts an exemplary user interface for the engineering calculation

module shown in FIG. 1;

15 FIG. 12 depicts an exemplary user interface for the engineering calculation

module shown in FIG. 1;

FIG. 13 depicts an exemplary user interface for the engineering calculation

module shown in FIG. 1;

FIG. 14 depicts an exemplary user interface for the troubleshooting module

20 shown in FIG. 1;

FIG. 15 depicts an exemplary user interface for the troubleshooting module
shown in FIG. 1; and

FIG. 16 depicts an exemplary process implemented by the design for six
sigma module shown in FIG. 1.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 1 is a block diagram of a system for providing design tools to multiple
users in one embodiment of the invention. The system includes one or more user
systems 18 coupled to a host system 14 via a network 12. Each user system 18 may
be implemented using a general-purpose computer executing a computer program for
carrying out the process described herein. The network 12 may be any type of known
network including a local area network (LAN), wide area network (WAN), global
network (e.g., Internet), intranet, etc. One or both of the user systems 18 and the host
system 14 may be connected to the network 12 in a wireless fashion and network 12
may be a wireless network. In a preferred embodiment, the network 12 is the Internet
and each user system 18 executes a user interface application (e.g., web browser) to
contact the host system 14 through the Internet 12. Alternatively, the user system 18
may be implemented using a device programmed primarily for accessing network 12

such as WebTV.

The host computer system 14 includes a network server 20 (often referred to
as a web server) to communicate with the user systems 18. The network server may
be implemented using commercially available servers as are known in the art. The
network server 20 handles sending and receiving information to and from user
systems 18 and can perform associated tasks. The host system 14 also includes a
firewall 41 to: (1) prevent unauthorized access to the host system 14; and (2) with
respect to individuals/companies that are authorized access to the host system 14,
enforce any limitations on the authorized access. For instance, a system administrator
typically may have access to the entire system and have authority to update portions
of the s.ystem. By contrast, a designer contacting the host system 14 from a user
system 18 would have access to use applications provided by applications server 39
but not alter the applications or data stored in database 70. The firewall 41 may be

implemented using conventional hardware and/or software as is known in the art.

The host system 14 also includes an applications server 39. Applications

server 39 executes a plurality of software applications or modules as shown in FIG. 1.
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The applications include a datasheet module 50, a material selection module 52, a
visualization module 54, a color selection module 56, an engineering calculation
module 58, a troubleshooting module 60 and a design for six sigma (DFSS) module
62. Each module serves as a tool that aids users at user systems 18 in the design of
products as described herein. Each module may be implemented though a computer
program. The computer programs that implement the modules may be stored on
server 39 or may be stored in a location remote from server 39. Alternatively, more

than one application server may be used to execute the software modules.

The applications server 39 is coupled to a database 70. Database 70 contains a
variety of information used by the software modules. In an exemplary embodiment,
the system is directed to aiding designers in the manufacture of plastic components.
In this embodiment, the database 70 includes data related to plastic material that the
designer may use to create a plastic part. Such data includes single point data (e.g., a
single value for a property such as compressive strength of the material), multipoint
data (e.g., a plot of stress versus elongation for a material) and transfer functions

which are used to relate variables.

Exemplary sources of data for database 70 are shown in FIG. 1. The sources
include process data 80, part test data 82, material test data 84 and product line data
86. In an exemplary embodiment, the system is used to aid designers in manufacture
of plastic parts. The operator of the host system 14 may be a supplier of the plastic.
The process data 80 relates to manufacture of plastic parts and contains information
such as melt temperature, mold pressure, mold time, etc. The data may be obtained
from experimental and/or actual manufacturing processes. Such data may be used to
update -single point and multipoint data in database 70 and update and/or modify

transfer functions in database 70.

Part test data 82 is data relating to physical properties of a part made from
plastic. Such data includes information such as stiffness, impact, creep, fatigue, etc.
for a variety of geometries (e.g., flat plates, ribbed plates, etc.). The data may be

obtained from experimental parts or commercially available parts. Such data may be
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used to update single point and multipoint data in database 70 and update and/or

modify transfer functions in database 70.

Material test data 84 is related to properties of the plastic in its raw form prior
to manufacturing a part. Such data includes properties such a melt temperature,
drying time, moisture content, and various thermal, physical, optical, electrical and
flammability properties. Such data may be used to update single point and multipoint

data in database 70 and update and/or modify transfer functions in database 70.

Product line data 86 defines the various materials and grades of products in the
database 70. In an exemplary embodiment, the system is directed to facilitating the
design of plastic parts. As described herein, when a user system 18 contacts the host
system, the user is often prompted to select a material (e.g., Lexan brand resin) and
grade (e.g., 141). The product line data 86 defines the materials and grades that are

available to a designer.

One or more of the process data 80, part test data 82 and material test data 84
can be filtered to prevent erroneous data from being incorporated in database 70.
Such filtering may include eliminating data that deviates from current data by more

than a statistically acceptable margin. Data eliminated by filtering can then be re-

evaluated to confirm accuracy. This prevents corruption of database 70.

Operation of the system will now be described. In an exemplary embodiment,
the user system 18 includes a user interface application (e.g., a web browser) which
«lows the user system 18 to contact the host system 14 via network 12 (e.g., the
Internet). Once the user system 18 contacts the host system 14, the host system 14
may reciuire the user to log in by providing a user ID and password. This confirms
that the user is permitted to access the host system 14 and provides control on the
level of access (e.g., administrator versus user). In creating a user ID and password,
the user may be prompted to specify a user application (e.g., automotive, medical,
aerospace, etc.). The host system 14 may provide the user system 18 with a
predefined list of user applications to facilitate the selection process. The software

modules may provide varying output depending upon the user application specified
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by the user. For example, only certain materials may be approved for use in medical
instruments. Accordingly, the software modules will present a user in the medical
field with information limited to these approved materials. The user is also given the
option to have the host system 14 ignore the user application to prevent limitation of

information.

Once the user has entered a valid user ID and password, the user system 18 is
presented with a main screen such as that shown in FIG. 2. The user can request
execution of the software modules 50-62 by selecting buttons 90 using an input
peripheral such as a mouse, trackball, keyboard, etc. at the user system 18. Each
button 90 corresponds to one of the software modules shown in FIG. 1. Upon the user

selecting a button 90, application server 39 executes the selected software module.

If the user selects the datasheet button 90, the datasheet module 50 is launched
and the user is presented with a datasheet main screen as shown in FIG. 3. The user
selects a material from a predefined list of materials 92. Once the user has selected a
material, the user is presented with a list of grades 94 for that material. The user may
specify a geographic limitation by selecting a predefined geographic region from a
region list 91. The predefined region list, material list and grade list may be
impleme~ted using drop down menus as known in the art. Not all materials may be
available from all regions and thus the user may wish to limit the information to

locally available materials. The identity of available materials and grades is provided

through product line data 86 stored in database 70. Upon selecting a grade, the user is

presented with a datasheet corresponding to the material and grade selected by the
user. The datasheet can then be printed or saved on a memory device (e.g., hard
drive) accessible by the user system 18. The materials and/or grades presented to the
user system 18 may be limited by the user application specified by the user in creating
the user’s-account. For example, if the user application is automotive, then materials
and grades suitable for automotive applications will appear in the predefined lists

presented to the user system 18 and shown in FIG. 3.
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Referring to FIG. 2, if the user selects the material selector button 90, the
material selection module 52 is launched and the user is presented with a material
selection main screen as shown in FIG. 4. Through the material selection main
screen, the user enters one or more search criteria relating to properties of the product.
In a preferred embodiment, the product is plastic and thus, FIG. 4 depicts selection of
properties related to plastic materials. The properties are arranged in categories
including mechanical, thermal, electrical, other, processing and additives. FIG. 4 only
depicts exemplary mechanical and thermal properties. The user selects a property by
selecting property indicator 100 and entering a minimum and/or maximum for the
property in text boxes 102. The range and units of the property are also presented to
the user as show in FIG. 4. The range values indicate the minimum and maximum
values for the property for all materials and grades in the database 70. The search
may be limited to a geographic region as described above with reference to FIG. 1 by
selecting a geographic limitation from a predefined list 104. The search may also be
limited by the user application provided by the user. For example, if the user has
specified an automotive application, the search will be limited to materials approved

for automot:ve applications.

Once the user has entered the search criteria, the user initiates the search by
selecting a search i.on (not shown). The material selection module 52 searches
database 70 based on the search criteria and any geographic limitation entered by the
user. The results are presented to the user as shown in FIG. 5. As shown in FIG. 5,
the material name, material grade, generic name and properties are presented to the
user system 18. Theluser can view a datasheet for each material by selecting a
datasheet hyperlink. An online datasheet hyperlink 106 presents the datasheet in an
HTML format and the pdf datasheet hyperlink 107 presents the datasheet in a pdf
format. The properties presented to the user in FIG. 5 correspond to the properties

searched as identified by the user.

Referring to FIG. 2, if the user selects the visualizer button 90, the
visualization module 54 is launched and the user is presented with a visualization

main screen as shown in FIG. 6. The visualization module 54 allows a user to view
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graphs of a number of material properties. As shown in FIG. 6, the user initially
selects a property from a predefined property list 110. When a property is
highlighted, a description of the property appears in a description window 112. Once
the user has selected a desired property, the user selects the GO button 114 and the

user is presented with a material/grade selection screen as show in FIG. 7.

As shown in FIG. 7, the user selects a material and grade from a predefined
list of materials 116. Once the user has selected a material, the user is presented with
a list of grades 118 for that material. The list of materials and grades may be limited
by a geographic limitation as described above. In addition, the list of materials may
be limited by the user application as described above. Once the user has selected a
material and grade, the user selects the GO button 120 and the user is presented with a
graph as shown in FIG. 8 of the property selected in FIG. 6. The user can add
another material to the graph by selecting the add material button 122. A new
material can be graphed by itself by selecting the new material button 124 or a new

property may be graphed by selecting the new test button 126.

In one embodiment of the invention, the graphs generated by the visualization
module 54 presents data in a graph, as shown in FIG. 8, based on existing empirical
data. Test data acquired through one or more test conditions, is stored in database 70
and presented to the user. In thic embodiment, the user selects test conditions (e.g.,
temperature, pressure, time, etc.) from a predefined list (not shown). In an alternative
embodiment of the invention, the user is permitted to alter the test conditions to user-
defined values. In this embodiment, the visualization module 54 may utilize a
transfer function stored in database 70 to generate a graph such as that shown in FIG.
8. Alt.ematively, the visualization module 54 can perform interpolation and/or
extrapolation to generate data based on user-defined test conditions. Accordingly, the

visualization module 54 is not limited to displaying empirical data.

Referring to FIG. 2, if the user selects the color selector button 90, the color
selection module 56 is launched and the user is presented with a color selection screen

as shown in FIG. 9. As shown in FIG. 9, the user can submit a target color to the host
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system 14 to determine the existence of available colors matching the target color.
Through the user system 18, the user selects a material name from a predefined
product name list 130 which may be implemented using a drop down menu. The user
then selects a color space from a predefined list of color spaces 132 which may be
implemented using a drop down menu. In the example shown in FIG. 9, the color
space is the L*, a*, b* color space. The user enters a target color in target color fields
134 and initiates a search by selecting the search icon 136. The host system 14
searches available colors in database 70 for values close to the target color entered by
the user. As described above, the search may be limited to predefined colors based on
the user application. The closeness between the target color and the available colors
may be based on distance in the three-dimensional color space. The N (e.g., nine)
closest available colors are displayed as foreground regions 138 positioned over a
background 140 displayed in the target color. This display allows the user to make a
comparison between the target color and the N closest available colors. The user can
select a foreground region 138 using an input device and the differences between the
target color and the available color are presented in color difference window 142.
The color difference window includ:s a difference value for each coordinate of the
color space (dL*, da*, db*) and a total difference dE*. In this way, the user can

determine which of the available colors is closest to the target color.

Referring to FIG. 2, if the user selects the engineering calculations button 90,
the engineering calculation module 58 is launched and the user is presented with an
engineering calculation screen as shown in FIG. 10. The engineering calculation
module 58 allows the user to perform engineering calculations for a variety of
properties for plastic materials. The user application may dictate the types of
engineering calculations presented to the user. For example, if the user has specified
an automotive application, the engineering calculations may include computation of
crash worthiness of bumpers or panels made from plastic. An exemplary engineering
calculation module includes applications for determining a number of properties
including part properties (such as stiffness, creep, impact, fatigue, snap fit) molding
properties (such as flow, cost, cooling) and cost properties. A user familiar with these

concepts can perform calculations by entering data though the material performance
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window or the minimize system cost window. For example, if the user seleéts fatigue
data in the material performance window, the user is presented with a user interface
such as that shown in FIG. 11. The user can enter values for certain test conditions
and then graph the data as shown in FIG. 12. The test conditions and data shown in
the graph may be empirical data stored in database 70. Thus, the test conditions are
selected from predefined data for which empirical data has been obtained.
Alternatively, the data plotted in the graph may be derived from transfer functions,
interpolation and/or extrapolation. In this embodiment, the user is not limited to
viewing graphs of already existing empirical data but may generate graphs based on

any condition.

The engineering calculation module 58 also includes a number of wizards
including a stiffness wizard, a creep wizard, impact wizard, fatigue wizard, snap fit
wizard, shrinkage wizard. The wizards are routines that educate the user about the
property selected and guide the user through the various graphs that may be used to
represent the property. FIG. 13 depicts a user interface to a fatigue wizard which
describes the fatigue condition and guides the user through the process of calculating

fatigue.

Referring to FIG. 2, if the user selects the trovhleshooting button 90, the
troubleshooting module 60 is launched and the uier is presented with a
troubleshooting main screen as shown in FIG. 14. The troubleshooting module 60
may be an injection molding troubleshooting module that guides the user through
possible causes and related solutions for injection moldirg fault symptoms. It
provides the user with insight into what the probable causes and the ultimate solutions
are rega{rding their molding problems. FIG. 14 depicts an exemplary user interface to
the troubleshooting module 60 in which the user is prompted to select a fault
symptom from a predefined list of fault symptoms. The user at user system 18 selects
molding fault symptoms from a predefined fault symptom list 150. Upon selecting
one of the predefined fault symptoms, the user is presented with one or more
diagnostic question screens, one of which is shown in FIG. 15. The diagnostic

question screen includes a question field 160, a test field 162 and an explanation field
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164. The question field 160 is to be answered by the user so that the cause of the fault
symptom can be determined. The test field 162 presents the user with a test which
can be performed to help determine the answer to the question. The explanation field
164 provides the user with a description of why the question is relevant. The user
answers the question 160 by selecting a yes or no icon and the user may navigate

through the decision process with other icons.

The troubleshooting module 60 may be implemented using a plastics
engineering and testing system commercially available from General Electric
Company. The user can browse categories of troubleshooting information as shown
in FIG. 14 or the user may search troubleshooting information. The search may be a
keyword search or may be a natural language search. The molding fault symptoms
and possible solutions viewable by the user may be limited based on the user
application. For example, in certain applications (e.g., compact discs) fault symptoms
may occur that do not occur in other applications (e.g., automotive parts). The fault
symptoms can be limited based on user application to prevent unnecessary

information from being provided to the user.
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Referring to FIG. 2, if the user selects the DFSS button 90, the DFSS module
62 is launched. The DFSS module allows the user to apply six sigma techniques in
the design process. FIG. 16 is a flowchart of a process implemented by the DFSS
module 62. In an initial step 230, the user can access a quality function deployment
(QFD) routine in which process variables or product design parameters (often referred
to as key control parameters or KCPs) are analyzed to determine effects on critical to
quality parameters (CTQs). The user can define CTQs and determine the effect that
KCPs have on CTQs. Conventional QFD applications software may be used to allow
the user to define CTQs and analyze the interaction between KCPs and the CTQs.
Once the QFD process is performed, flow proceeds to step 248 where the user enters
application factors concerning the product to be manufactured. The application
factors define the product to be manufactured and generally will not vary with

materials or processing parameters.

Once the application factors have been entered, flow proceeds to step 250
where the user selects a material to be used in forming the product. The user can
identify a material through a predefined list of materials. The material characteristics
(cost, hardness, melt temperature, etc.) are contained in the database 70. Instead of
selecting a predefined material, the user may define characteristics of a material that is
not commercially available. For example, the user may define a custom material oy
entering material characteristics (cost, hardness, etc.) that are not realized by any
commercially available material. This allows the user to design a product based on
non-existing materials and evaluate whether the expense in generating the custom

material is warranted.

Once the user has selected a material, either predefined or user-defined, at step
250, flow proceeds to step 252 where the user enters responses. The responses
represent parameters that the user may want to control or optimize and may
correspond to the critical to quality parameters (CTQ’s) identified in a QFD process.
The responses are typically effected by the factors and, as described herein, the DFSS
module 62 determines the relationship between the factors and responses. Once the

user has defined responses at step 252, flow proceeds to step 254 where the user
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enters manufacturing factors. The manufacturing factors represent factors in the
manufacturing process that may be controlled or modified. Once the manufacturing
factors have been entered at step 254, flow proceeds to step 256 where the user is
presented with a factor/response summary. The factor/response summary includes
application factors and manufacturing factors. The term factors, as used herein, is
intended to have a broad meaning and is not limited to the particular examples or
categories described above. The factor/response summary also includes responses.
This provides the user with a general indication of how factor values effect response
values. If the user wants to determine how changes in a factor effect a response, the
user must alter the value of a factor and recalculate the responses. The user may view
the factor/response summary and determine that certain responses (e.g., total cost) are
too far from desired values and return to prior steps, such as material selection to
effect the response. To optimize responses, more sophisticated tools are used as

described herein.

Once the user is satisfied with the factor/response summary provided in step
256, flow proceeds to step 258 where the design of experiments (DOE) routine is
initiated. The DOE routine may be implemented using commercially available design
of experiments software applications. The user can specify the type of DOE to be
performed. Once the design of experiments has been set up, flow proceeds to step
260 where the design of experiments data is generated. For each material specified by
the user, the design of experiments routine perturbs the factors and obtains values for
responses. Design of experiments data is generated for each material specified by the
user. For each material, a design space is generated corresponding to the relationship

between factors and responses.

Once the design of experiments process is completed, flow proceeds to step
262 where one or more transfer functions are generated which mathematically relate
the factors to responses for each material. A regression routine performs regression
on the design of experiments data to generate transfer functions which mathematically
relate the factors to the responses for each material. The transfer functions may be

stored in database 70 for use by other modules as described herein.
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Once the transfer functions are generated, flow proceeds to step 264 where
optimization is performed. For a given material, the user can optimize one or more
responses in multiple ways. The optimization routine uses the transfer functions
generated by the regression step and determines the appropriate values for the factors

to optimize the responses as identified by the user.

Once the factors have been optimized based on the optimization criteria
identified by the user, flow proceeds to step 266 where the user can set up
visualization of the factors and responses for each material. The user can select the
maferials, factors and responses which are to be displayed and select the type of
display. The visualization step 268 presents the information to the user system 18 in

the requested format.

The system of FIG. 1 allows designers to access multiple design tools without
requiring that the software for implementing the design tools be installed on the user
systems 18. This has the advantage of facilitating updates to the modules 50-62 and
facilitating updates to database 70. In addition, conventional processés such as

obtaining material datasheets or matching product colors are simplified for the user.

The invention has been described in the context of providing designs tools to
designers of plastic components. The design tools are selected to facilitate tasks
performed by designers of plastic components. It is understood that the design tools
may be utilized in other applications and the invention is not limited to design tools

for designers of plastic components.

As described above, the present invention can be embodied in the form of
computer-implemented processes and apparatuses for practicing those processes. The
present invention can also be embodied in the form of computer program code
containing instructions embodied in tangible media, such as floppy diskettes, CD-
ROMS, hard drives, or any other computer-readable storage medium, wherein, when
the computer program code is loaded into and executed by a computer, the computer
becomes an apparatus for practicing the invention. The present invention can also be

embodied in the form of computer program code, for example, whether stored in a
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storage medium, loaded into and/or executed by a computer, or transmitted over some
transmission medium, such as over electrical wiring or cabling, through fiber optics,
or via electromagnetic radiation, wherein, when the computer program code is loaded
into and executed by a computer, the computer becomes an apparatus for practicing
the invention. When implemented on a general-purpose microprocessor, the
computer program code segments configure the microprocessor to create specific

logic circuits.

While the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various changes
may be made and equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many modifications may be
made to adapt a particular situation or material to the teachings of the invention
without departing from the essential scope thereof. Therefore, it is intended that the
invention not be limited to the particular embodiments disclosed for carrying out this
invention, but that the invention will include all embodiments falling within the scope

of the appended claims.
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WHAT IS CLAIMED IS:

1. A system for providing design tools to users at remote locations, the system

comprising:

a host system (14) executing said design tools, said design tools relating to one

of plastics and manufacturing of plastic components;
a network (12) connected to said host system (14);

a user system (18) coupled to said network (12), said user system (18)

accessing said design tools via said network (12); and

a database (70) coupled to said host system (14) for storing data relating to one

of properties of plastics and manufacturing of plastic components.
2. The system of claim 1 wherein:

wherein said design tools include a datasheet module (50) for providing a
representation of a material datasheet to said user system (18), said material datasheet

including properties of a plastic.
3. The system of claim 2 wherein:

said user system (18) submits a user application to said host system (14), said
datasheet module (50) restricts available material datasheets based on said user

application.
4. The system of claim 1 wherein:

said design tools include a material selection module (52) for receiving search
criteria from said user system (18), searching said database (70) for plastics based on

said search criteria, and providing search results to said user system (18).

5. The system of claim 4 wherein:
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said user system (18) submits a user application to said host system (14), said

material selection module (52) restricts said searching based on said user application.
6. The system of claim 1 wherein:

said design tools include a visualization module (54) for receiving requests to
view a property of a plastic from said user system (18), said visualization module (54)

providing a graphical representation of said plastic property to said user system (18).
7. The system of claim 6 wherein:

said user system (18) submits a user application to said host system (14), said
visualization module (54) restricts said graphical representation of said plastic

property based on said user application.
8. The system of claim 1 wherein:

said design tools include a color selection module (56) for receiving a target
color for a plastic from said user system (18), said color selection module (56)
searching said database (70) for available colors close to said target color and

providing search results to said user system (18).
9. The system of claim 8 wherein:

said user system (18) submits a user application to said host system (14), said
color selection module (56) restricts said searching of said database (70) to predefined

colors based on said user application.
10. The system of claim 1 wherein:

said design tools include a engineering calculation module (58) for allowing
said user system (18) to perform engineering calculations relating to properties of

plastic components.

11. The system of claim 10 wherein:
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said user system (18) submits a user application to said host system (14), said
engineering calculation module (58) restricts types of engineering calculations based

on said user application.
12. The system of claim 1 wherein:

said design tools include a troubleshooting module (60) for allowing the user
system (18) to identify a fault symptom and presenting to said user system (18) a

series of questions designed to determine the cause of the fault symptom.
13. The system of claim 12 wherein:

said user system (18) submits a user application to said trouble host system
(14), said troubleshooting module (60) restricts fault symptoms presented to the user

system (18) based on said user application.
14. The system of claim 1 wherein:

said design tools include a design for six sigma module (62) for allowing the

user to:

define factors corresponding to characteristics of a plastic component and

manufactur ng conditions for manufacturing the plastic component,

define responses corresponding to characteristics of the plastic and the plastic

component effected by the factors;
determine a relationship between the factors and the responses; and

determine values for factors to optimize one or more responses.
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15. The system of claim 1 wherein:
said network (12) is the Internet.
16. The system of claim 15 wherein:

said user system (18) includes a web browser for accessing said host system

(14) via said network (12).

17. A method for providing design tools to users at remote locations in a
system including a host system (14) executing the design tools relating to one of
plastics and manufacturing of plastic components, a database (70) coupled to the host
system (14) and a user system (18) coupled to the host system (14) by a network (12),

the method comprising:

receiving at the host system (14) a request from the user system (18) to

execute one of the design tools;
executing the design tool at the host system (14);

receiving input at the host system (14) from the user system (18) in response

to the design tool; anAd
providing the user system (18) with output generated by the design tool.
18. The method of claim 17 wherein:

wherein said design tools include a datasheet module (50) for providing a
representation of a material datasheet to said user system (18), said material datasheet

including properties of a plastic.
19. The method of claim 18 further comprising:

receiving at the host system (14) a user application from the user system (18),

said datasheet module (50) restricting available material datasheets based on said user

application.
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20. The method of claim 17 wherein:

said design tools include a material selection module (52) for receiving search
criteria from said user system (18), searching said database (70) for plastics based on

said search criteria, and providing search results to said user system (18).
21. The method of claim 20 further comprising:

receiving at the host system (14) a user application from the user system (18),
said material selection module (52) restricts said searching based on said user

application.
22. The method of claim 17 wherein:

said design tools include a visualization module (54) for receiving 1. juests to
view a property of a plastic from said user system (18), said visualization module (54)

providing a graphical representation of said plastic property to said user system (18).
23. The method of claim 22 further comprising:

receiving at the host system (14) a user application from the user system (18),
said visualization module (54) rextricts said graphical representation of said plastic

property based on said user applic: rion.
24. The method of claim 17 wherein:

said design tools include a cu.or selection module (56) for receiving a target
color for a plastic from said user system (18), said color selection module (56)
searching said database (70) for available colors close to said target color and

providing search results to said user system (18).
25. The method of claim 24 further comprising:

receiving at the host system (14) a user application from the user system (18),
said color selection module (56) restricts said searching of said database (70) to
predefined colors based on said user application.
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26. The method of claim 17 wherein;

said design tools include a engineering calculation module (58) for allowing
said user system (18) to perform engineering calculations relating to properties of

plastic components.
27. The method of claim 26 further comprising:

receiving at the host system (14) a user application from the user system (18),
said engineering calculation module (58) restricts types of engineering calculations

based on said user application.
28. The method of claim 17 wherein:

said design tools include a troubleshooting module (60) for allowing the user
system (18) to identify a fault symptom and presenting to said user system (18) a

series of questions designed to determine the cause of the fault symptom.
29. The method of claim 28 further comprising:

receiving at the host system (14) a user application from the user system (18),
said troubleshooting module (60) restricts fault symptoms presented to the user

system (18) based on said user application.
30. The method of claim 17 wherein:

said design tools include a design for six cigma module (62) for allowing the

user to:

define factors corresponding to characteristics of a plastic component and

manufacturing conditions for manufacturing the plastic component,

define responses corresponding to characteristics of the plastic and the plastic

component effected by the factors;
determine a relationship between the factors and the responses; and determine
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values for factors to optimize one or more responses.

31. A storage medium encoded with machine-readable computer program
code for providing design tools to users at remote locations in a system including a
host system (14) executing the design tools relating to one of plastics and
manufacturing of plastic components, a database (70) coupled to the host system (14)
and a user system (18) coupled to the host system (14) by a network (12), the storage
medium including instructions for causing the host system (14) to implement a

method comprising:

receiving at the host system (14) a request from the user system (18) to

execute one of the design tools;
executing the design tool at the host system (14);

receiving input at the host system (14) from the user system (18) in response

to the design tool; and
providing the user system (18) with output 3enerated by the design tool.
32. The storage medium of claim 31 wherein:

wherein said design tools include a datasheet mocule (50) for providing a
representation of a material datasheet to said user system (18), said material datasheet

including properties of a plastic.

33. The storage medium of claim 32 further comprising instructions for

causing-the host system (14) to implement:

receiving at the host system (14) a user application from the user system (18),
said datasheet module (50) restricting available material datasheets based on said user

application.
34. The storage medium of claim 31 wherein:

said design tools include a material selection module (52) for receiving search
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criteria from said user system (18), searching said database (70) for plastics based on

said search criteria, and providing search results to said user system (18).

35. The storage medium of claim 34 further comprising instructions for

causing the host system (14) to implement:

receiving at the host system (14) a user application from the user system (18),
said material selection module (52) restricts said searching based on said user

application.
36. The storage medium of claim 31 wherein:

said design tools include a visualization module (54) for receiving requests to
view a property of a plastic from said user system (18), said visualization module (54)

providing a graphical representation of said plastic property to said user system (18).

37. The storage medium of claim 36 further comprising instructions for

causing the host system (14) to implement:

receiving at the host system (14) a user application froin the user system (18),
said visualization module (54) restricts said graphical representation of said plastic

property based on said user application.
38. The storage medium of claim 31 wherein:

said design tools include a color selection module (56) for receiving a target
color for a plastic from said user system (18), said color selection module (56)
searching said database (70) for available colors close to said target color and

providing search results to said user system (18).

39. The storage medium of claim 38 further comprising instructions for

causing the host system (14) to implement:
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receiving at the host system (14) a user application from the user system (18),
said color selection module (56) restricts said searching of said database (70) to

predefined colors based on said user application.
40. The storage medium of claim 31 wherein:

said design tools include a engineering calculation module (58) for allowing
said user system (18) to perform engineering calculations relating to properties of

plastic components.

41. The storage medium of claim 40 further comprising instructions for

causing the host system (14) to implement:

receiving at the host system (14) a user application from the user system (18),
said engineering calculation module (58) restricts types of engineering calculations

based on said user application.
42. The storage medium of claim 31 wherein:

said design tools include a troubleshooting module (60) for allowiug the user
system (18) to identify a fault symptom and presenting to said user system (18) a

series of questions designed to determine the cause of the fault symptom.

43. The storage medium of claim 42 further comprising instructions for

causing the host system (14) to implement:

receiving at the host system (14) a user application from the user system (18),
said troubleshooting module (60) restricts fault symptoms presented to the user

system (18) based on said user application.
44. The storage medium of claim 31 wherein:

said design tools include a design for six sigma module (62) for allowing the

user to:

define factors corresponding to characteristics of a plastic component and

25



WO 01/61574 PCT/US00/28908

manufacturing conditions for the manufacturing the plastic component,

define responses corresponding to characteristics of the plastic and the plastic

component effected by the factors;

determine a relationship between the factors and the responses; and determine

values for factors to optimize one or more responses.
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