
 

 

Project Number: HXA0802 

 

Information Resources Utilized by the 

Engineering Design Community 

 

An Interactive Qualifying Project Proposal 

submitted to the Faculty 

of the 

WORCESTER POLYTECHNIC INSTITUTE 

in partial fulfillment of the requirements for the 

Degree of Bachelor of Science 

by 

Elias Karam 

Thomas OôConnell 

Joshua Perry 

Date: May 24, 2009 

 

_____________________________ 

                    Professor Holly K. Ault, Major Advisor  

 

 

1. Networking 

2. Online Communities 

3. Mechanical Design 
 

 

 

This report represents the work of one or more WPI undergraduate students  

submitted to the faculty as evidence of completion of a degree requirement 

WPI routinely publishes these reports on its web site without editorial or peer review 



i 

 

Abstract  
 

The goal of the project was to investigate and determine what types of information 

practicing mechanical designers and design engineers utilize throughout the design process, and 

what sources are used to locate that information.  Research was done to review existing catalogs, 

books, journals, engineering communities, online material databases, online vendors and other 

resources used by design engineers.  A survey of practicing design engineers was conducted to 

identify the information resources used by designers and design engineers. A follow-up 

interview was also performed to determine why and when certain resources were used 

throughout the mechanical design process. The data collected were organized and analyzed to 

see if there were any clear trends among the mechanical design engineers based on size of 

company, length of career and internet usage. A list of their needs and preferences was also 

compiled.    
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1 Introduction  
 

Mechanical engineers contribute to society by playing roles in automated manufacturing, 

environmental control, transportation, fossil fuel, nuclear power, computer fields and biomedical 

fields (Costantine, 2003). Through the use of extensive research, development, design, 

manufacturing, and testing, mechanical engineers produce mechanical devices to improve 

industry and society. While the involvement of mechanical engineers within the world is 

extensive, continual access to information is essential to satisfy societyôs changing needs. 

However, since engineering encompasses worldwide and not just local industry, mechanical 

engineers must effectively communicate using the latest technological resource, online 

communities.  

Within mechanical engineering online communities, engineers are able to share 

knowledge regarding particular products, materials, and project plans. In addition to providing 

information, these online communities allow engineers to posts inquiries and receive not only 

professional, but reliable advice during all stages of engineering design. As determined in the 

IEEE online networking seminar (Susman, 2006), online networking itself is building long-

lasting mutually beneficial relationships for exchanging information. Along with the usefulness 

of the online communities in engineering and design, international networking is accessible at 

any time.  

Several drawbacks exist that may inhibit the engineer from utilizing online communities 

as a resource. Engineers relying on online communication instead of meeting in person may have 

difficulties articulating and formulating the information to be transferred. Thus, information can 

become skewed and unreliable to the engineer requesting assistance. Furthermore, perhaps one 
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of the most obvious setbacks for engineers using online communities is the fact that not all 

engineers are capable of conveying their academic and professional knowledge over the internet. 

Some engineers may be extremely successful in their engineering career but not have the 

knowledge of the internet or the availability of internet access.   

The goal of this project was to determine what information resources are utilized by 

practicing designers and design engineers. Our team investigated the use of existing online 

communities for mechanical engineers and the effect and impact of these resources on the 

practice of engineering design. The investigation involving local and international communities 

that currently exist in the mechanical engineering domain allows for the determination of online 

functioning, efficiency and drawbacks.  
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2 Literature Review  

For this project to be successful it is critical to understand the background and 

development of online communities as well as their functionality, use, and domains. We started 

by investigating both social and professional online communities . The search was then focused 

on online communities used mainly by mechanical engineers. From there we compared and 

contrasted the individual websitesô functionality and what they each offered to mechanical 

engineers in terms of information and features. 

2.1 Online Communities  

As computer technology advances, workplace communications via the internet are 

expected to expand as well. In order for companies to grow, it is necessary that their 

professionals interact and share knowledge with others in all diverse fields. Specifically, in the 

field of engineering, there has been much innovation regarding the development and 

organization of online communities. Tasks that were once too difficult to perform due to 

inaccessible and/or inadequate resources are now possible because of online engineering 

communities. However, while online community sites help engineers acquire information and 

complete projects, a more in-depth analysis of the topic must be made to understand to what 

extent these existing online communities are effective. In order to obtain this information, there 

must be a clear focus on the types of online communication that are currently being used by 

engineers; communication in all facets of industry, professional societies, and continuing 

education. 

 



4 

 

Definition of Online Co mmunities  

By definition an online community, also known as a virtual community, is a group of 

people who interact in a virtual environment. According to Online communities, Designing 

usability, supporting sociability, the members of the online community have a purpose, which is 

directly supported by technology, and are guided by norms and policies (Preece, 2000). 

The term online community is extremely broad as there are a number of factors that shape 

the makeup and purpose of each community. The function of the community (e.g., health 

support, education, business, neighborhood activities) and the software environment supporting 

it (e.g., list server, bulletin board, chat, instant messaging) greatly influences the nature of the 

community. In other words, each online community is varied and depends exclusively on its 

membersô needs. The communityôs governance structure and the types of norms and rules that 

evolve within the community provide a framework for social interaction within the community 

and among associated members. Other factors that contribute to the variability of online 

communities include the size of the community (small communities of fifty people are very 

different from those of 5000 or 50,000); the age members; the culture of the members of the 

community (e.g., international, national, local as well as influences that may be related to 

politics, religion, gender, professional norms, etc.), and whether the community has a physical 

component as well as the virtual one (Lazar, 1999). 

A vast array of online communities has been made available to all categories of users 

such as educational communities, social communities and office communities. While many of 

these communities are established to help professionals in their field, our main concern and focus 

for this study is to investigate on-line communities for mechanical designers and design 
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engineers. These communities have become more than just informative websites; mechanical 

engineers utilize these communities as a tool to perform many tasks such as searching for parts 

and components, and seeking professional assistance. Currently in todayôs global industries, 

mechanical engineers are now members of online communities to assist with, and expand upon, 

their professional experience.  

Growth and Effect  

 The internet has already proven that if a group of people is given the means to 

communicate freely, they will willingly form and maintain societies that share common interests. 

Since the development of the internet, online users have been affected by these communities. 

Many of these online communities have created a large impact on social, educational and 

professional communication. One might think that people just use online communities for social 

networking, but this is absolutely not the case (Jackson, 2004). Mechanical engineers, who are 

also part of what are defined loosely as ósocial communitiesô, do more than just chat with their 

colleagues. These engineering members specifically seek to obtain information about design and 

engineering applications, a purpose much more defined and useful for the workplace and growth 

of academic knowledge.  

One main reason for the rapid growth of social online communities is their ability to 

allow people to stay connected with others who share similar interests. In particular, Facebook 

and MySpace are two current examples of the popularity and growth of online communities with 

the younger generations. Due to the extensive publicity of these two sites, it appears that these 

communities are the primary communities that attract internet users seeking communication. 

However, many other on-line communities exist, but are not as well publicized as Facebook and 
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MySpace. The reason that little is heard of professional communities is because the members of 

these types of communities have a different purpose than just social networking.   

One of the main differences between popular social communities and professional 

communities is simply size and purpose. Today, given the fact that most sites on the internet are 

equally visible and available to users of the community, several issues arise. Early online 

communities were self-selected groups of those interested in technology. Members used the 

online community with a purpose. However, much has changed and today new members can 

include just about anyone who can point and click a mouse. As a result, this group of diverse 

members either holds back or expands the growth and effectiveness of an online community.    

Mechanical engineers seek reliable assistance from their colleagues while performing a 

variety of engineering tasks. However, problems and issues arise when they obtain incorrect or 

unreliable information. When there is an open accessibility to online communities for different 

people and internet users, the reliability of the information found within these communities is 

often jeopardized.  

An excellent example of unreliability within an online community is Wikipedia. A ówikiô 

allows a group of people to enter and communally edit bits of text. By clicking an "edit" button 

on an article, one can edit the article's text and add or change anything within that specific 

article. So when a person accesses a wiki, he or she is able to read what the wiki's community 

has written. Although the information found on this site may be useful for a quick reference or a 

starting point for possible research topic, this site has been found to be one of the most unreliable 

sources one can use (Denning, 2005). Thus, what might appear as a helpful resource is really not 

that effective because these bits of text can be viewed and edited by anyone who visits the wiki. 
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The simplicity and the complete openness of a wiki have caused nearly all academic and 

professional institutions to reject the use of such a resource. As long as members can edit such 

information, wikis will never become credible resources to any user (Denning, 2005).  

However, Wikipedia is one of the first to appear in a search box when one is acquiring 

information. This may result in obtaining inaccurate information that is extremely hazardous to a 

projectôs potential. Therefore, there is no place for unreliable resources and even the smallest 

issues should not be neglected. If one minor error in a design (caused by inaccurate information) 

transpired, the recall of a product that was shipped throughout the world may occur. In extreme 

instances, the lives of those who used such a product would also be affected drastically, like in 

the cases of failure of poorly designed toys, cars and structures.  For these reasons and many 

others, when the mechanical engineer is in need of professional assistance, the resources and the 

on-line communities that he or she explores have to be reliable and accurate. Information 

provided by online communities such as Facebook, MySpace or even Wikis can appear to be 

very believable yet may in fact be untrustworthy. The availability of the information to be edited 

by any person make Wikis, a type of online community, unreliable especially in the engineering 

field where accuracy is critical. Fortunately, several online communities exist in the current 

engineering network. These communities have been designed to be accessed and used 

specifically by practicing engineers. 
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Existing Engineering Networks  

Practicing mechanical engineers that need further information during the process of 

design and development of a project can seek professional help within special on-line 

communities for engineers. These communities have been specifically designed and set up to 

provide reliable assistance a mechanical engineer needs. EngTips (ENG-Tips Forums, 2009), 

SolidWorks (SolidWorks, 2009), and Design News (Design News, 2009) are just a few of the 

companies and publishers that host networking websites created specifically for engineers.  

These sites attempt to aid the engineer in various facets of his or her career. More precisely, 

whenever engineers or designers are having issues executing a project, finding products, and 

searching for solutions they utilize these websites and other similar ones for further support.   

A very interesting online community is sponsored by SolidWorks, a solid modeling 

software vendor (SolidWorks, 2009). SolidWorks has developed an online webpage that allows 

the community to share their discoveries, their needs and their experiences as professionals. The 

community webpage of the SolidWorks website has several sections that allow engineers and 

designers to post their inquiries and responses. One section is a user-supported software help 

source, with categories for the various functions of the software such as assemblies, sketching or 

part modeling.  

The SolidWorks website also employs user blogs; this section is filled with commentaries 

that explore topics ranging from tips and technology to events and breaking news.  The 

SolidWorks Express Bi-Weekly Newsletter includes all of the technical information a 

mechanical engineer would need to keep up to date with the latest SolidWorks technology. A last 

popular sector of the SolidWorks community is the 3D Content interface. 3D Content is a free 
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service for locating, configuring, downloading, and requesting 3D parts and assemblies, 2D 

blocks, and library features. Many designers and users share their knowledge and designs in that 

significant section of the SolidWorks online community.  

Autodesk (Autodesk, 2009) is another site in relation to design innovation technologies 

that also sponsors an on-line community. The online community webpage is primarily divided in 

three distinct sections: users, developers, and partners. The first two sections are of the most 

interest to this project. The first section addresses all users of any Autodesk product such as 

AutoCAD Mechanical, AutoCAD MEP and many more. Like the communities mentioned above, 

the users section in the Autodesk online community allows mechanical design engineers to 

access articles and discussion groups along with rating, commenting, and networking with peers. 

Also, this section is divided in many subsets such as 3D Animation, Manufacturing, Industrial 

Design, and Students and educators. This structure makes it easier to browse and easily locate 

the potential division where answers and assistance could be found. Another advantage of this 

on-line community is found in the second section, the developers section. In this section, the 

Autodesk Developer Center was created for software developers who communicate with a 

variety of mechanical design engineers in order to improve tools and technologies to produce 

superior design. 

A community called Design News (Design News, 2009) is another site where engineers 

can access webcasts, technical literature, and other material involving their work. Itôs very 

effective and successful to solve engineering problems while working with professionals who 

had similar issues and already found solutions for them. This website allows an engineer to pose 

questions on the webpage as well as answer questions posted by other engineers or designers. 
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        Engineering Tips (ENG-Tips Forums, 2008) offers access to a forum-based community.  

The site is a link-based site wherein a user follows links until he or she is presented with a 

discussion site.  The discussion site, called a forum, is where a user can post and receive answers 

to questions.  The links represent the forums and they are displayed by categories.  The 

categories represent the type of forum and they are separated by professional fields, such as civil, 

mechanical or industrial engineering.  Since the site is supported by the community the speed of 

response and validity of the information is relative to the knowledge and experience of the 

community.  The content of the site is incredibly varied, ranging from questions of proper 

hazardous material procedures to the construction of a transmission.  

Knovel is another interesting online resource that helps engineers find reliable technical 

information quickly (Business Wire, 2009). Knovel is an online library comprised of technical 

texts. Using its reliable content, optimized search, and interactive tools, engineers solve problems 

faster utilizing answers at the point of need. In fact, Knovel has been proven to significantly 

increase productivity of mechanical engineers according to American Society of Mechanical 

Engineers (ASME) Member Study (Business Wire, 2009). Knovel also powers ASME's e-

Library, providing 127,000 ASME members with relevant and reliable technical information to 

help solve engineering challenges as they arise. The member study demonstrated that the ASME 

e-Library is frequently used and highly valued by ASME members. The findings show activities 

for mechanical engineers related to process design, product design and material selection. 

Additional findings also include statistics related to usage of the on-line library:  

a. ñ80 percent of respondents reported that using Knovel increases productivity by at least 
10 percent--equating to 4 hours saved per week. 

b. 34 percent of respondents stated productivity increases of at least 20 percent with Knovel.  
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c. 81 percent of respondents use Knovel and directly apply findings to a specific 

engineering project. 

d. 91 percent of respondents find the resource to be a useful professional development tool ò 

(Business Wire, 2009). 

This study confirms that the ASME e-Library powered by Knovel is a very valuable tool for 

mechanical engineers to solve problems, complete projects and move on to their next task.  

Another unique feature is that Knovel provides interactive graphs and tables that enable users to 

interact with and export relevant data which makes it a big help and support for mechanical 

engineers during project completion. 

Such online communities like EngTips, SolidWorks, Knovel, and Design News have and 

will continue to provide reliable and helpful assistance for practicing mechanical engineers. 

EngTips,  SolidWorks, and Autodesk offer an online community, social networking and 

professional discussion forums for further help and questions. These networking sites and others 

created with the same intent will ensure that correct and accurate information is used so that 

engineers can create a safe and sound product for the corporation and the consumer.  

2.2 Material Databases and Vendors  

Material databases and vendor websites are crucial resources for the design engineer.  

Whether it is data on material properties or a specialized component, much of the engineerôs time 

and effort are spent searching for the correct information.  The two needs are so similar that 

many sites offer both.  The information displayed is supplied by the either the distributors or 

manufacturers and the site facilitates finding the desired information or product, usually with 

some sort of search capability.  Material property databases compile properties of products and 

materials while online vendors serve as a facilitator to the engineer for acquiring products.  
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Registration or subscription is required to view the data sheets, in some cases, but there are also 

free sites.   

Material Property Databases  

MatWeb (2008) is a database that compiles data sheets of material properties.  The site 

can be accessed without being a registered user but registered users receive extra features such as 

an advanced search and comparison abilities of selected materials.  The siteôs centerpiece is its 

search engine but they offer other search capabilities; three quantitative searches and four 

categorized searches.  The quantitative search includes alloy composition, physical properties 

and an advanced search while the categorized search includes material type, manufacturer name, 

trade name and metal UNS number.  Locating the desired information using any of the search 

capabilities requires a fair knowledge of the desired information but the categories and advanced 

search help in the absence of the knowledge.  The site also offers material data export 

capabilities into seven different CAD/FEA programs.  Once a product or material is located 

information is displayed including material notes (define how the material properties were 

tested), physical properties (both metric and English), mechanical properties, electrical 

properties, thermal properties, processing properties, comments on the materials, and links to 

find vendors of the materials.   

Granta: Material Intelligence (2008) offers aid to the engineer in the entire process of 

collecting and optimizing material data. Granta develops software for materials properties, 

accruing and storing online databases, and assists in managing the information, analyzing critical 

materials data and deploys materials information specific to the consumerôs needs.  This site 

caters to larger corporations, with a large number of engineers employed and therefore a need to 
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relay the data to the engineers.  However Granta also offers an educational resource for materials 

data tailored to both students and educators.  Similar to a large corporation, an educational 

institution would need to relay data efficiently and quickly but with varying types of data, 

specific to different engineering degrees. 

An elastic and thermal property database exists through a software company called 

JAHM (JAHM Software, 2008).  The software itself provides easy access to over 2,500 materials 

and 20,000 sets of temperature dependent data for elastic modulus, thermal expansion, thermal 

conductivity, S-N fatigue curves, and stress and strain curves.  It lists materials by properties 

from linear expansion to viscosity.  A user can search the site for a material to see if the database 

contains the material.  JAHM is just one of the examples of a company that designs databases 

that contain specific information such as elastic and thermal property databases.   

Other than sites hosted by industry, there are also sites that are supported by the public 

sector.  The International Nuclear Safety Center (INSC, 2008) materials database operates under 

the guidance of the U.S. Department of Energy (DOE) and has been compiled by the Nuclear 

Engineering Division at Argonne National Laboratory.  Information cataloging and database 

maintenance are performed with automated database management systems and the website 

provides an interactive information resource and communications medium for researchers and 

scientists (INSC, 2008). The site is link-based and offers the search by way of material type and 

material properties.  The material types listed are fuel, cladding, absorber materials, structural 

materials, coolants, and concretes.  The material properties given are thermodynamic properties, 

transport properties, and mechanical properties.   
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Similarly the National Institute of Standards and Technology (NIST, 2008) operates a 

materials database indexed by discipline such as biometrics and construction.  This site operates 

under the guidance of the U.S. Department of Commerce and carries out the research that yields 

material data. There is no search engine; instead there are categories within each discipline.  The 

site also has vendor listings for certain materials as well as software for several fields.   

Online Vendors  

Physical properties are an important part of the engineering design process, but once a 

material is identified the next step is to purchase the product or material.  Thomas (ThomasNet, 

2008) is an industrial resource that utilizes a search engine to list manufacturers, distributors, and 

service providers.  The site offers the ability of a search with a search engine or a categorized 

search of more than 67,000 categories/products from actuators to zirconium.  The search engine 

has the ability to narrow a search by state.  The site compiles products and services, catalogs, 

brands, company names, and CAD models.  Once a product is chosen, the website displays a list 

of companies that offer the product.  The companies listed are companies that advertise with 

Thomas.  When the user follows a link to a companyôs product the product information is 

obtained directly from the manufacturer.  The site of the distributor allows the user to purchase 

the material.   As the site is vendor supported, the information is limited by the availability of the 

companies participating with the site.   

Another vendor site similar to Thomas is GlobalSpec (GlobalSpec, 2008).  The site 

contains over 24,000 catalogs that represent over 2.3 million products.  The search engine allows 

for a query of products and services, part number, application notes, material properties, patents, 

and standards.  The categories are extensive, ranging from building and construction to 
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semiconductors and sensors.  Once a product is located a list of vendors will appear with part 

numbers and information links.  The differences between the two sites are in their functionality.  

GlobelSpec has extra search capabilities, once a product or material is located and there is a list 

of companies, the site allows the further filtering by specifications.  This allows the engineer to 

filter through the companies faster than on Thomas. 

2.3 Other On-Line Resources 

In previous sections the importance and functionality of on-line communities and 

databases were discussed.  In the world today, mechanical engineers seeking information can 

access a variety of on-line sites and search through extensive existing databases to find answers 

to their questions ranging from specifications on different types of materials, to questions on 

software applications, to locating and purchasing the products that they need.  This plethora of 

information and easy accessibility has aided mechanical engineers immensely, turning a time-

consuming search through physical manuals, catalogs and textbooks into a relatively quick and 

easy internet search, where the search engines of the various sites sort through and compile 

almost instantaneously all of the information one is searching for based on a simple key word or 

key phrase search. However online communities and databases are not the only technologies 

used by mechanical engineers for gathering information. In the following section the use of other 

on-line technologies are briefly described.  

Online Libraries  

The goal of the engineer is to find necessary and relevant information and analytically 

solve problems.  A tool used to gather information is on-line libraries.  These libraries contain 

journal articles, books, periodicals, conference papers, and codes and standards.  There are 
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numerous libraries on the internet.  The libraries compile information relevant to a specific need 

and allow for the search of the database.  Some sites require subscription or registration to view 

the data while others require purchase of the data.  Still others operate as an open site with no 

requirement of payment or registration.  The information is either offered as hardcopy (if it was 

published that way), a digital file, or in some cases both.     

One example is Genamics (Genamics JournalSearch, 2008).  The site offers options that 

allow the user to fully integrate his or her research; including a journal seek, collaborative 

abilities (with other research) and software seek.  There are almost twenty categories from 

aeronautics to nanotechnology.  A user has the ability to follow links to locate journal articles to 

find the location of a desired entry or to search by the ISSN number, which identifies journals 

worldwide. The site is hosted by a firm whose goal is to be an educational resource to the 

scientist.  The University of Illinois at Urbana-Champaign operates a site that lists different 

libraries by state (Grainger Engineering Library, 2008).  Each link brings the user to a different 

library.  The American Society of Mechanical Engineers offers a library for mechanical 

engineers (ASME, 2008).  This library operates as a purchase site.  The journals and book entries 

are available but the user must purchase to view the entire article.  Another company offering 

engineering libraries is McGraw-Hill (Digital Engineering Library, 2008) with 227 titles to 

purchase.  The search engine is a keyword search or there is the option to narrow a search down 

by category. 

Webinars  

 The term webinar comes from the words ñweb-based seminarò. A webinar is a 

presentation, lecture, workshop or seminar that is transmitted over the web. A key and valuable 
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feature of a webinar is its interactive elements; such as the ability to give, receive and discuss 

information. This is in contrast with a webcast, in which the data transmission is one way and 

does not allow interaction between the presenter and the audience (Webopedia, 2009).  

A big advantage of conducting a webinar is that there is no special conferencing 

equipment needed.  Participants can watch a webinar on their own computers, hear the presenter 

speaking live via telephone or with VOIP (Voice Over IP) and can ask questions either through 

an online chat that all participants and presenter can see or by phone. The presenter of a webinar 

has the freedom to start and stop the presentation as much as necessary to give answers to real-

time questions from the audience (Gordon, 2008).  Webinars are useful tools when it comes to 

communicating with an existing customer or client base and the virtual presentations are a 

valuable tactic for fighting customer attrition and earning repeat sales (Gordon, 2008). 

Creating a webinar requires two components. The first component is a slideshow 

software program such as Microsoft PowerPoint. The second component necessary to deliver the 

finished product via the web to the end user is the services of an online meeting provider that 

includes telephone conferencing for webinars (Gordon, 2008). Products that these online 

providers offer include Cisco Webex, Citrix GotoMeeting, Microsoft Office Live Meeting and 

IBM Lotus Sametime Unyte (Boulton, 2009). 

It is necessary for a presenter or corporation to subscribe to a webinar service provider in 

order to receive the capability to transmit the webinars. The cost these services run from 

approximately $40 to $50 per month for unlimited meetings with up to 15 participants, $60 to 

$75 for unlimited meetings with up to 25 participants, and finally around $100 per month for 

unlimited meetings with up to one thousand users.  Some providers do offer the ability to pay for 
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webinars on a per minutes basis as well. For example individual users can pay 33 cents per 

minute to use WebEx (Boulton 2009). 

Companies and corporations are finding it advantageous to host webinars in order to train 

large amounts of personnel versus the traditional cost of transportation, food and lodging. 

Demand for Web conferencing and broader unified communications and collaboration software 

packages are strong among companies executing mergers and acquisitions in different industries 

(Boulton 2009).  

For the 2009 Special Olympics Winter Games, the staff of over 5,000 volunteers was 

trained exclusively with on-demand webinars and presentations. Instead of several training 

sessions per week in classrooms, volunteers for the World Winter Games trained in their homes.  

The trainees simply registered on the Special Olympics website and went through the training at 

their pace, at their convenience (Associations 2008). Heather Hill, vice president of marketing 

for the Special Olympics 2009 Winter Games said that utilizing the webinars made it much 

easier for the volunteers to make the commitment and push through the training process faster 

than they could have if it was done in person (Associations 2008).  
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3 Methodology  

The goal of the project was to create a template for an online engineering community 

tailored to the information needs of practicing mechanical designers and design engineers. The 

raw data has helped in the design of an online network for mechanical designers and design 

engineers.  The project was developed through four stages.  The first step was to gain a broader 

understanding of current online database, community structures, and resources being used by 

engineers through a literature review.  The second step was to develop both an online-survey and 

a more in-depth follow-up interview. The information obtained by the survey and interview 

helped to identify informational needs of mechanical design engineers.  Correlations in the data 

obtained from the survey and interviews were found between the demographics of the engineers 

and the use of different resources.  The surveys and interviews also helped in locating other 

online resources not studied in the literature review.  A list of these online resources was 

compiled.  The third step was to analyze and sort the data and the final step was to assemble all 

the pertinent information into a final report which includes, the research results and a list of 

resources used by the design engineers. 

Figure 1 is a flow chart depicting the process of the study. 

 

Figure 1. Flow Chart of Project Process 

 

 



20 

 

3.1 Conducting Background Research  

The history and growth of online communities and the effects they have on society was 

reviewed.  This helped to gain an understanding of the structure and functionality associated with 

online communities.  A short questionnaire was distributed to a small group of engineers and 

designers at a software user group meeting to ascertain what online resources they used. A copy 

of the questionnaire can be found in Appendix D. This was one of the methods used to locate the 

sites researched in the literature review.  Another method was by an internet search.  Current 

networks were located with keywords such as ñmechanical engineering communitiesò, 

ñmechanical engineering networksò, and ñmechanical engineering forumsò.   The networks were 

compared and contrasted and important features were discerned.  Libraries and webinars were 

also researched to gain an understanding of other available resources.   

Since one of the goals of the project was to survey and interview a number of engineers, a 

certain level of knowledge was needed pertaining to design engineers.  One of the needs a design 

engineer has is the need for readily available data on material properties and another is the need 

to acquire products from a distributor or manufacturer. Therefore an attempt was made to locate 

online material databases and online vendors.  Some sources were identified through the short 

survey.  By locating and using each of the websites, an understanding of the process of 

navigating the sites was obtained as well as identifying what resources the sites provide.  

Keywords such as ñmaterial properties databasesò, ñmaterial characteristic databasesò and 

ñmaterial databasesò located the material properties databases.  Another search was performed to 

locate vendors using keywords particular to products and materials.  Although ñmaterial 

vendorsò was used other words such as generators or fasteners located the online vendors.  Many 

of the sites offered some form of vendor and/or database capability.   Similar to the databases, 
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use of the website helped to gain knowledge about navigating the site and the resources 

provided.  

3.2 Survey of Designers and Design Engineers 

Surveys are a systematic process of collecting information about a group of people.  

There are many things to take into consideration when designing a survey.  Important steps to 

ensure a successful survey include: defining the survey objectives, determining who will be 

sampled, creating and testing the instrument, data collection, and analysis (Matthis, 2009).  

Within each step there are criteria that if well defined will increase the success of the survey.  

There are also limitations and errors that can exist in the survey process not only in the design of 

the questions but also in the collection of the data.  The desire was to eliminate as many errors as 

possible and to work within the limitations of the study. 

We thought of two important topics when defining the survey objectives: specifying the 

population of interest and choosing the type of data to be collected.  The population refers to the 

entire group of people responding to the survey.  Within the population there is a target 

population.  The target population is the part of the population that best defines the group of 

interest.  Survey Methodology (Matthias, 2009, pg. 67) states that target populations should be 

ñfinite in size (can be counted)éhave time restrictions (they exist within a specified 

timeframe)é.they are observable (they can be accessed)ò and that consideration of these aspects 

achieve a clear understanding of the data collected.  The target population for this study was all 

mechanical designers and design engineers.  The population from which the respondents were 

obtained was a closed population, which for this survey means the population was obtained from 

an organization with a list of the associatesô emails.  A request was given to the Alumni Office at 
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Worcester Polytechnic Institute to contact the mechanical engineering alumni.  The request can 

be viewed in Appendix A.  Since the alumni office can identify the respondents, at least by their 

degree obtained, there existed a higher percentage of the respondents fitting into the target 

population.  The population used was ñall mechanical engineersò. From this overall population, 

mechanical designers and design engineers would be identified by their responses.  

Determining who was to be sampled required the definition of a sampling frame.  A 

sample frame identifies the elements within a population.  The total of the elements equals the 

population.  In this study, the population was  practicing mechanical engineers and the target 

population mechanical designers and design engineers; the elements was  the distinction between 

the engineersô job duties and industry, length of career and number of engineers at the 

respondentôs company.  The current categories used for job duties were design, administrative, 

industrial, consultant and not engineering.  There can be numerous elements within a population.    

Choosing the data to be collected had the greatest effect on which questions were asked.  

If the data the survey intended to collect could be well defined then the questions asked could be 

narrowed down and the information extracted would be concise and pertinent.  The data that 

were collected from the surveys and interviews defined the engineersô job duties and industry, 

size of company, and length of career.  The data identified what resources the engineers use and 

how important they are in their day to day job activities as well as how much time is spent 

gathering information from the resources. 

Creating and testing the instrument included choosing the response mode (mail, web, 

etc.), drafting the questions and pre-testing and revising the survey questions.  The response 

mode was through an online questionnaire.  The alumni office at WPI emailed its list of alumni, 
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filtered by our alumni request criterion, with the message presented in Appendix B; the email 

message described the goals of the survey and presented the link to the online questionnaire.  

Also the email aided in further filtering the population by defining the response criteria to 

mechanical designers and design engineers.   

Drafting the questions required an initial draft and a final draft.  The drafts were analyzed 

to remove possible errors or limitations.  Branching was also utilized to filter out answers.  

Branching refers to the process of asking a follow up question dependent on the response of the 

first question.  Since the response mode was via the web special consideration had be taken in 

the visual design of the survey.  The survey layout was made so that there were only three 

questions per page to mitigate scrolling.  A survey progress bar was located at the top of the 

survey to indicate completion percentage of the survey.  A question was added at the end of the 

survey asking if the respondent was willing to lend his or her time for a longer more in depth 

interview.  The questionnaire is represented in Appendix C.   

The survey was created and supported by QuestionPro (QuestionPro, 2009).  The site 

offers real time summary reports with basic graphs and frequency statistics, and online 

comparison reports.  The comparison report filters through the data to identify demographics of 

the respondents.  Also there was the ability to extract open ended answers to view data verbatim.  

Finally trends were extracted and the charts and data were imported into Excel and PowerPoint.      
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3.3 Collecting In -Depth Information  

For the follow up interviews, the focus was the engineering design process, why certain 

sources were used and what information was used at each stage of the design process.  Specific 

information including what made preferred sites better than other sites and what could improve 

existing sites was obtained as well.  The target population remained the same however the 

population itself changed.  The respondents were obtained in part from the questionnaire 

respondents and in part from team contacts.  Some of the contacts were located by calling 

engineering companies and asking for designers and design engineers.  This makes a target 

population harder to locate.  The contacts were identified but there was a number of respondents 

that did not fit into the desired target population. It was expected that one out of every two 

engineers would fit into the target population due to the fact that a portion of the contacts will 

come from the interviews where the target population is already identified.  The team expected to 

interview 30 individuals. The contacts were interviewed by at least two members of the team, 

one serving as the questioner while the other recorded the answers.   

Presented in figure 2 is a Gantt Chart.  The duration of days spent working on each task is 

shown and the tasks are identified by their name and duration dates.    
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Figure 2. Gantt chart 
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4 Results 
 

 

The project objectives were to discover the ways in which mechanical design engineers gather 

information and knowledge to help assist them in completing projects. Our research uncovered 

the sources that design engineers primarily utilize to assist them in the design process.  From the 

initial survey the main sources used were material databases, catalogs/vendors, codes/standards; 

from the interview the main sources used were in-house libraries and data, and customer 

supplied information. Both the survey and the interview made clear that engineers 

overwhelmingly sought out the input and guidance of their colleagues, and it was further stressed 

in the interviews that experienced engineers were resistant to passing on knowledge to others not 

associated with their company, preferring to keep that information proprietary. 

 

Purpose of Survey and Interview  

 

The main goal of the survey was to generate a broad, inclusive picture of what types of sources  a 

design engineer used throughout the design process and what percentage of those sources were 

located online. The focus of the follow-up interview was to refine and expand upon the answers 

that were collected from the surveys .The main objectives of the interview were to discover 

where design engineers went for their information, what that information was, and why they 

chose to use specific sources.  At the end of the interview the respondents were also encouraged 

to express their views on what an ideal online medium should include to help streamline and 

simplify the information gathering. 
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Overview of Process   

The survey was sent out by the alumni office to 2050 mechanical engineers. Of the one hundred 

fifty -seven engineers that completed the survey, seventy-five were design engineers. Only the 

survey data from the design engineers was used.  The survey was concerned with general 

background information such as experience levels, internet usage related to work, and number of 

engineers employed in their company, and sources used to support the design process. Using the 

results of the survey, a follow-up interview was created to help supplement the survey responses 

with much more comprehensive information. The goal was to obtain thirty interviews in order to 

get a representative sampling of mechanical design engineers; the number of interviews actually 

completed was eleven. Although our underlying results from the interviews may not accurately 

represent the population of design engineers due to the small sample size, there were clear, 

consistent trends to responses on particular interview questions that cannot be ignored, and will 

be discussed further in the report. The interviews not only helped clarify data observed from the 

survey responses, but also brought to light information and trends that were not apparent from 

the survey alone, such as the strong reliance the design engineers had on customer information 

and in-house records and data.   

 

Demographics  

 

The largest groups of engineers to respond were those with one to five years of experience, 

representing 56%. The second largest group consisted of engineers with six to ten years 

experience representing 21% of the total respondents. Together this constitutes 77%, or roughly 

three out of every four engineers that responded.  Figure 3 below clearly depicts this.  
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Figure 3. Engineering Experience of Survey Respondents 

 

Of the engineers that responded, 59% of them were employed by companies or corporations 

which employed ten or more engineers. See Figure 4. 

 
Figure 4. Company sizes 
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Internet usage  

Around 55% of all engineers surveyed used the internet on average of one hour a day and a 

further 23% used it on average of two hours a day. Only around 12% of all engineers use the 

internet four or more hours a day. See Figure 5. 

 
Figure 5. Internet Usage 

 
 

Sources Used 

During the survey the respondents were asked to rate their usage of nine sources from daily to 

never; and to estimate what percentage of time they found the source through an online medium
1
. 

All of the following data on source usage can be found in the graphs in Appendix F.  

 

Almost two-thirds of the engineers surveyed used textbooks from monthly to never.  In 

one of the interviews it was mentioned that although textbooks were available in the workplace, 

the recent trend has been for publishers to post a PDF online or create a website that has the 

                                                      
1
 It should be noted that the survey did not have an option of never used and some internet usage information 

may be misrepresented 
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entire text with the ability to search through it with simple key word phrase. The engineer stated 

that the newer engineers at his company very rarely accessed the actual hard copy textbooks in 

order to locate information. See Figures 6 and 7. 

 
Figure 6. Textbook Usage 

 

 

 

 
Figure 7. Percentage of Online Access to Textbooks  
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When asked about their journal usage; 40% of the engineers surveyed said they accessed 

them on a monthly basis and a further 46% marked that they never used them. Similar to 

textbooks, for those who used journals, searching for the desired knowledge was found to be 

easier through an online file and less time consuming than the printed version.    Figures 8 and 9 

display journal usage. 

 
Figure 8. Journal Usage 

 

 

 
Figure 9.Percentage of Online Access to Journals  
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Over half of the survey respondents used vendor catalogs at least on a weekly basis, and 

two-thirds of the respondents went online to use them. McMaster-Carr was listed multiple times 

in the survey as well as in the interviews as a favorite website. Figures 10 and 11 display 

catalog/vendor usage. 

 
Figure 10. Catalog/Vendor Usage 

 

 

 
Figure 11. Percentage of Online Access to Vendor Catalogs 
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 Half of the surveyed engineers used codes/standards at least weekly. For 

codes/standards, the respondents preferred using the internet. The interview respondents 

supported this result stating that the specific codes/standards were much quicker to locate using 

key word searches online versus the previous method of having to manually look up the correct 

information in books. Figures 12 and 13 display Codes/Standards usage. 

 

 
Figure 12. Codes/Standards Usage 
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Figure 13. Percentage of Online Access to Codes and Standards  

 

With material databases; the engineers were split with 40% accessing them daily to 

weekly while a further 38% used them monthly. Forty-five percent of the respondents used the 

internet as the main source when searching for material databases, while a further seventeen 

percent used the internet at least half the time in material base searches. Figures 14 and 15 

display Material Database usage. 

 
Figure 14. Material Databases Usage 
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Figure 15. Percentage of Online Access to Material Databases  

 

 

Very few of the respondents claimed to use information obtained from software vendors; 47% of 

engineers never used this source, and a further 34% sought information from software vendor 

websites only on a monthly basis. Figures 16 and 17 display Software Vendor usage. 

 
Figure 16. Software Vendor Usage 
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Figure 17. Percentage of Online Access to Software Vendor Data 

 

For CAD part libraries, 30% of engineers never used them while 44% used them between daily 

and weekly. See figures 18 and 19. 

 
Figure 18. CAD Part Libraries Usage 
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Figure 19. Percentage of Online Access to CAD Part Libraries  

 

Seminars were used on a monthly basis by around forty-three percent of respondents and 

a further fifty percent never used them. From the interviews it was found that seminars were time 

consuming and too costly to attend on a regular basis. One engineer mentioned that seminars he 

had attended would take one to two days to complete. No data were recorded in the survey 

response for internet usage.  

 
Figure 20. Seminar Usage 


