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CR4 and Globalspec™: Invaluable Tools for Engineering Education

1. Abstract

This paper introduces two websites that can be invaluable to engineering and technical
educators. Globalspec (http://www.globalspec.com) is a web-based engineering tool and
engineering search engine regularly used by over 3 million registered engineers,
educators and technical people. The second site is CR4 (http://cr4.globalspec.com), a
community-based site — associated with Globalspec - where engineering news, industry
based engineering forums, and more than 80 engineering blogs reside. Both sites can be
used extensively in academic environments. The author has incorporated both sites in
regular teaching of courses such as Analog Electronics, Digital Electronics, and
Microcontroller Applications. A description of the sites follows.

2. CR4

CR4 is an important web community for engineers, engineering educators, students and
technical professionals. Nowadays the Internet (especially with the introduction of Web
2.0) is closer to the original idea of its inventor. The web has become a place where
anybody can communicate easily and frequently using tools such as blogs, wikis, forums,
ePortfolio, podcasts, newsletters, folksonomies (social tagging), general social
networking activities, and the like. This development is interesting for the educational
community. For the engineering education community, in particular, the many tools and
resources available are already having an impact on the future of technical teaching. CR4
has been acquiring importance in this arena because it contains a plethora of knowledge
spread in many sections and engineering categories. It is, in essence, a search engine of
its user’s knowledge and experience.

At this writing the statistics associated with CR4 are impressive: more than 500 posts a
day from engineers and other technical users; it has more than 300,000 visitors per
month; it hosts 14 specialized forums (such as Education, Electrical Engineering,
biotechnology, etc.); it hosts 109 high technical blogs (unmatched in the Internet); more
than 100,000 subscribers receive the CR4 Daily Digest, a newsletter-type e-mail
communication, and over 25,000 registered users. All these numbers make CR4 one of
the most active technical communities on the web, where engineering educators, students,
the technically savvy, and the curious general public meet every day to share knowledge,
to discuss, and to learn. With CR4, engineering groups with diverse interests at
physically separate locations can become a close community using online collaboration
tools. The author uses CR4, as well as Globalspec, in the classroom for assignments,
exploration, research and projects. My students visit these sites regularly as part of their
real world education. Some of the CR4 sections which are of interest to the academic
community are listed here.
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Blogs

In CR4 there are a great variety of blogs directed by industry professionals that can be
used as teaching aids in technical classes. Blogs are important tools in today’s
turbocharged information age which could be used to expose the students to real life
problems and their solutions. This is particularly important when the blogs are directed
by people working in the industry, and who are engaged in the latest development in their
fields. In my Electrical Technology classes I use CR4 as research tool. Every semester |
assign the students to follow a particular blog where they have to participate until the
thread is finished. The students are graded on their participation and contribution to the
thread. It is important for me to see that the students develop the capability to ask the
right questions. Some of the blogs at CR4 where my students have participated are Data
Acquisition, Semiconductor Manufacturing, Electronic Components, Appliance
technology and others related to the subject matter of the course.

Latest Engineering News

This section is a daily summary of news related to engineering, engineering education,
science and technical matters in general. I recommend to my students to get acquainted
with engineering news publish by CR4.

Questions and Answers

This is probably the most popular section of CR4. Daily, users from all over the world
post technical questions that are answered by users and by the engineering staff at
Globalspec. Even if I do not formally assign projects for this section, I encourage the
students to read and if possible to answer questions related to Electrical Technology. I
consider this activities an integral part of the student education.

Forums

At the time of this writing there are 14 specialized forums in CR4. These forums can be
used, just as the questions and answers section as educational tools in classroom. Some of
the forum titles are: “Education”, “BioMech & BioMed”, “Communications &
Electronics”, “Instrumentation”, “Mechanical Engineering”, Electrical Engineering”,
“Sustainable Engineering”, and others.

Special Sections
There are also some special sections dedicated to topics such as Hobbies, Projects and
others.

3. Globalspec

Globalspec (www.globalspec.com) is an Internet-based engineering search engine and
the largest online database of technical catalogs. Users can search the huge engineering
database of technical components by specifications, part numbers, patents, application
notes, government and industry standards, and thousands of manufacturers. Globalspec
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simplifies the task of specifying engineering parts and components by using powerful

parametric searches. Since its inception in 1996, Globalspec has seen a steady increase in

registered engineers and technical buyers that daily use the free service to look for parts
and other information for design, testing and other purposes. Globalspec presents detailed
product information provided by a broad base of manufacturers of optical components,
mechanical parts, electrical products, semiconductors, materials, manufacturing systems,
instruments, sensors, process systems and many other industrial products. Also, it a big
repository of technical knowledge in thousands of Learn More...pages that are available
to its users.

It offers a unique, specialized, searchable database of parts, components and services
along with innovative, engineering-only information retrieval capabilities, both of which
are unmatched by any other search engine. The utility of Globalspec is threefold.
Technical buyers use it as their number one online destination to locate products and
services, learn about suppliers, and access comprehensive technical content on standards,
patents, specifications, designs and application notes. GlobalSpec’s SpecSearch
technology lets users search by detailed product specifications in the world's largest
parametrically searchable database of technical products, services and related industrial
catalogs.

The author makes use of Globalspec in the classroom in homework assignments and
design projects where the students must select real mechanical and electronic parts to
complete assignments and lab work. Beyond gaining the ability to perform parametric
searches to find and select the correct components needed for a new design, engineering
students can learn a great deal by browsing through the GlobalSpec site. The site
provides many opportunities for users to explore and learn about technical products. The
following list introduces some of these tools that can be accessed through the main
Globalspec page.

e Technical Products, such as transistors, gears or linear encoders can be precisely
selected,

e Learn More... pages constitute an enormous depository of engineering knowledge
that can be easily accessed by students. The young engineer, scientist or
technologist can gain a better understanding of the specifications or attributes for
a particular component or product by accessing Specifications pages located at the
bottom of the “Learn more about” pages.

e Engineering Web®™ Searches — Web searches using the GlobalSpec search engine
will return results more pertinent to the young engineer compared to the general-
purpose search engines. An Engineering Web®™ search for “Pumps” will return
links on industrial pumps, while a search on a general-purpose search engine
returns results high heeled shoes. An Engineering Web>™ search for “strippers”
will return links on cleaning agents or chemicals as one would expect, while a
search on a general purpose search engine returns results, which educators hope
are not of interest to good engineering students.
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e Application Notes and Technical Articles. The application notes product specific
white papers or application notes to gain a better understanding of the use or
implementation of a product or component in certain designs,

e Technical Newsletters. Globalspec distributes more than 50 newsletters to over 7
million subscribers. The education focused newsletter Engineering...Beyond the
Classroom is of particular interest to engineering educators.

e Calculators. Globalspec site contains an extensive set of science and engineering
calculators.

e Part Number Search. The site provides a free part-number search utility which is
extremely helpful, in particular, for electronic design.

4. Finding Engineering Components with GlobalSpec

For several years the author has been using Globalspec’s area-specific advanced search
technology, SpecSearch®, in consulting works and I have been teaching these techniques
in classes. With Globalspec we can search by specification more than 75 million parts
representing over 1.2 million product families from more than 11,500 supplier catalogs.
By using the Globalspec search capabilities and tools, engineers can save countless of
hours of non-productive time because there is no need to use the old way of manually
searching for precise products attributes by browsing print or PDF catalog after catalog for
many hours, in order to find the precise electronic part needed for a given project. Often
individual suppliers would present their product specifications using different formats or
terminology. On GlobalSpec, specifications and features are standardized within an area,
which facilitates faster head to head product comparisons.

A typical part search using Globalspec can be summarized in the following steps:

1. Link to Globalspec (www.globalspec.com). See Figure 1, below.

®

SPEC

The Engineering Search Engine

Limit wour search to:

Find: | || Products & Manutacturers V| @

[iatabase Last Updated: 10/06/04 Free Registration

. . 3

Engineering Resources What's New

The Engineering Web™ - The specialized search engine that fc
and technical information. GlobalSpe
and relevancy” and access to the Hic
marel Learn mare.

.
—

Figure 1: Globalspec Main Page
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2. Enter the component you are looking for (Op-amp, Temperature Sensor,

Transistor, FPGA, Analog-to-Digital Converter, Bluetooth Chips, etc.) in the
“Find” box and select “Go” or enter. Alternatively, a user more experienced with
the GlobalSpec site can browse through the taxonomy of industrial product
categories.

Step 2 will bring an area or product specific advanced search form (or filter) and a
list of manufacturers. At this point you may select a company that manufactures
the component or you may want to narrow your part search by selecting
parameters from the filter, as shown below in Figures 2 and 3. The search
specifications shown are for a Power MOSFET where values of the drain
breakdown voltage Vgripss (at least 15.00 volts) and the steady state drain
current Ipgs (at least 12.00 mA) are required. Note that all the specifications in
the filter have a “No Preference” default value. This feature allows engineers to
search for the most important or most needed parameters.

[ Online Cusfom (.
Enter one or more General Specifications criteria: b
Polarity [“IHo Preference Help)
[ W-Channel [JComplementary
[ P-Channel
Operating Mode: [¥] Mo Preference Help)
[JEnhancement
Paower MOSFET Type: [“]Ho Preference Halp
I DMOSFET [ Cther
Production Status: Mo Preference Help
[ Full Praduction [ Mew Praoduct
[1Digcantinued []Other
[in Development
Cancel

Figure 2: One section (General Specifications) of Power MOSFETs Filter
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Select  Onling Catalog  Company Head

Enter one or more Performance criteria: Lowe
Y BRDSS At least |15.00 wvalts w [Hele] ;exlr
"bsgony Ma rmore than [MNo Pref. ohms v | [Hele] o
lpgs’ At least |12.00 milliamps [Hele]
ere Ma rrare than [MNo Pref. nc v [He]

Py Mo more than [Mo Pretf. millwats | [Hekl
Ty From (Mo Pret. Ta |Mo Pret. C | [Hek]

Figure 3: Another Section of the filter (Performance Criteria)

4. After selecting the required specifications, a list of manufacturers that sell the
specified component will be shown. By selecting one of the manufacturers a
catalog or matching products table will present the results, as shown in Figure 4.
The matching table will show all the components from the selected manufacturer.
In our example we found 717 power MOSFETs from STMicroelectronics, Inc.
that fit our search criteria. Suppose that you want to narrow the search by
selecting an N-type MOSFET with a power dissipation (Pp) of no more than
30.00 Watts. This new set of criteria will produce a matching table for
STMicroelectronics of only 19 products instead of the original 717. See Figure 5.

2ower MOSFET
3TMicroelectronics, Inc.

oices? Filter your results

15 of 717 that meet your specifications Page: 123456789 10 HNexts

General Specifications

‘roduct MOSFET ) Yier
Product Spec  Info on Campan: Request far A q —  Production I
q P! pany 0 - Froduction D3|
{ames Gheet \Wah site Cuotation Order Sample  Send an E-mail  Polarity Operating St Type pss (Uhnﬂwrs‘) i)
Mode (walts)

000 e Seespecs e GotoWeb site o Reguest quote e Order Sample » Send E-mail - Fulk 60.00 5.00
Channel Production

002 e Seespecs e GotoWeb site o Reguest quote e Order Sample » Send E-mail - Fulk 60.00 5.00
Channel Production

320 e Seespecs e GotoWeb site o Reguest quote e Order Sample » Send E-mail - Fulk 100 01300
Channel Production

330 s Seespecs e GotoWebsite o Reguest quote s Order Sample e Send E-mail - Fulk 100 01600
Channel Froduction

w40 s Seespecs s Goto Web site s Reguest quote & Order Sample & Send E-mail - Full- 100 0.0700
Channel Production

320 s Seespecs s Goto Web site s Reguest quote & Order Sample & Send E-mail - Full- 200 0.5000 g
il ST

€ b

Figure 4: Matching Table for criteria V gr)pss atleast 15 V, and Ipss at least 12.00 mA
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Latalog: Fower Mousre |
from: Universal Semiconductor, Inc.

Too many choices? Filter your results

Products 1 - 15 of 19 that meet your specifications Page: 1 2 Hexts

General Specifications

Product
T Product Spec  Info on Compan Reguest for q Operating L'
e Sheetp Weh s\tep Y Ql‘jmatinn Send an E-mail | Polarity Maode Type _:
Select:
L] sSDM107B0D * See specs = GotoWeb site = Reguest quote « Send E-rmail M- Enhancerment DMOSFET
* View PDF Channel,
P-
Channel*,
Comp*
L] SD1107 D0 e See specs e GotoWeb site e Regquest quote o Send E-rmail M- Enhancerment DMOSFET
* “View PDF Channel,
P-
Channel™,
Comp™
[ SD1107HD e See specz e GotoWeb site s Reguest gquote s Send E-mail M- Enhancement DMOSFET
e “iew POF Channel,
P
Channel™,
Cormp™
L] SDMU7BD ® See specs « GotoWeb site = Reguest quote « Send E-mail M- Enhancement DMOSFET
P

hhhhhhh

Figure 5: Table for criteria N-type MOSFET, Vgrypss atleast 15 V, Ipgs at least 12.00
mA and Pp of no More than 30.00 watts
5. To look at a particular component or part from the matching table, press the View
PDF or Go to Web site link for the part that you need, and you will be in the
precise specification page of the manufacturer’s catalog, as is shown in Figure 6.
This selection corresponds to the first component listed in Figure 5.

L
K X SD1107/1117
= : : N CHANNEL
- Universal Semiconductor ENHANCEMENT MODE
- DMOS POWER FETS
FEATURES APPLICATIONS
. Gate Standoff Voltage . High Speed Pulse Amplifier
. Available in a wide variety of packages . CMOS Logic to High Current Interfaces
. Low capacitances . High Speed Switching
. Low ON resistance . Line Drivers

. P-Channel Complement Available,

ABSOLUTE MAXIMUM RATINGS (TC = 25°C unless otherwise noted)

Crain-Source Yoltage

sD1107 100V
sD1117 B0V
Drain-Gate Voltage [RGS = 1M)

sD1107 . 100V
sD1117 60V

Figure 6: Manufacturer’s PDF file of selected part from Figure 5
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As you can see, this process takes less time and it is more accurate than catalog searches
or searches using generalized web-based search engines.

The author has been using Globalspec in some of the courses taught at Hudson Valley
Community College in order to show the students new techniques and new tools to
deliver accurate parts for design purposes. The next section of this paper will present a
simple student project where the Globalspec search engine plays an important role in
bringing the final product to the market in a short period of time. In particular, we will
detail the solutions to the following project: The design of a Class B Power Amplifier.

5. Class B Power Amplifier Design

0 VL

8
X
|||——r\.'\£.,—-

Ri

Figure 7: Class B Power Amplifier

Figure 7 represents the circuit of a Class B Push-Pull Power Amplifier. An analysis of
this circuit shows that the amplifier has a voltage gain of unity. If we assume that the
input voltage V; =12 V1, (Vi) = 17 V), then the peak value of the output voltage will be
Vip =17 V as well. If we choose Ry = 4 €, we can determine the output power across
the load (Poc)), the peak load current (Irp)), the dc current from the supply (Iq), the dc
input power (Pj«qc)), and the power dissipated by each transistor (Pg) as follows:

Pouo= Vip/ 2Ry =36.125 W

I = Vip) /RL=4.25 A
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Idc =2 IL(p) In=271A
Pi(dc) = Vcc Idc =6775W
Po=(Pi—P,)/2=158W

In order to build the circuit using real standard parts found in the industry, the students
were asked to find the part numbers and the manufacturers of those parts found in the real
world. The most important parameters in this simple case are the bias current and the
power dissipation of the transistors. We would like to have transistors that can stand a
bias current (I4c) of at least 2.71 A and transistors that can dissipate at least 15.8 W. To
be on the safe side, let’s choose as our goal values of 3.00 A and 30.00 W for the current
and power respectively of the transistors. We can find the corresponding parts by using
the parametric search for Bipolar Power Transistors found in the Globalspec site. Figures
8 and 9 show the parametric search criteria and the resulting matching table generated
when selecting Shindenhen America, Inc. as the supplier.

Select  Online Catalog Compary Headguarters

Enter one or more Performance criteria:
Fee’ At least |Ma Pref. Ma maore than |MNa Pref. [Hek]
Yeeo! At least |Mo Pref. walts v [Hetp]
Yeso' At least Mo Pref. Ma maore than |Ma Pref. walts v ek
logmasg At least|3.00 amps v [Hek]
fr At least |No Pref hHz v [Help]
Py No more than |[30.00 wiatts b GE
Pawer Gain: At least |Mo Pref. - [Help]
Output Power: At least |No Pref. walts v [Hae]
Ty At least |Mo Pref. Mo mare than |No Pref. Cl¥ [Hek]

Cancel

Figure 8: Parametric search criteria.
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You are here Your Suff] Your
GlobalSpec.com > Semiconductors » Transistors > Power Bipolar Transistors > Shindengen America, Inc.

Catalog: Power Bipolar Transistors
from: Shindengen Ametica, Inc.

Too rmany choices? Filter vour results

Products 1 - 15 of 16 that meet your specifications ~ Page: 12 Hexts

Transistor

Product . Grade/
Names  PodictSpec Inoon Company  Requestfo oo Polarity Operating Veen ¥,
Seloct Sheet Wb site Quotation e fe it il

[] FS3eries- « Seegpecs o GotoWebste o Requestquote « SendE-mal  MPN Commercial,  10.00 200 X
2504663 o View FOF Industrial,
Autornotive

[] FS%res~ w Seespecs o GotoWebsite o Requestquote » Send E-mal — NPN Commercial, 1000 200 £

Ansane

Figure 9: Matching table for search criteria of Figure 8.

Sixteen part numbers satisfy these criteria. A side effect of using Globalspec for the
students is the fact that by accessing the parametric search filters they will be able to
discover most of the important parameters of engineering components even if they are
only interested in selecting a few parameters, as is the case in this example. We were
concerned with finding a transistor with certain bias current and certain power
dissipation, but the search filter (see Figure 8 above) contains the description of other
important parameters related to power BJT transistors. Searching students or users can
access and study help descriptions of each parameter available in the parametric search.
This feature of Globalspec is particularly useful in a teaching or academic environment.

There are other features available at Globalspec that can be used as tools for teaching
technical matters, as we will see in the next section of this paper.

6. Product Exploration and Learning with GlobalSpec

Beyond gaining the ability to perform parametric searches to find and select the correct
components needed for a new design, engineering students can learn a great deal by
browsing through the GlobalSpec site. The site provides many opportunities for users to
explore and learn about technical products. The following sub-sections introduce some of
these tools that can be accessed through the main Globalspec page.

1.) Product Categories — Product or components are organized in a technology based
taxonomy or directory. A tour through the sections such as Bearings , Motors ,
Temperature Sensing , Diodes or Vacuum Equipment will provide a new engineer
or student an indication of the common types of components used in industry
along with short descriptions of these products or components. The following
figure shows products related to Bearings and Bushings:
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/i Bearings and Bu: Mechanical components used to reduce friction and carry loads for rotar - osoft Internet Expl

=18l x]

JF.\E Edit  Miew Favorites Tools Help

Google~ | || Eoseachwen | g3 | Racfek Cheastlacked fE]auicrl () | doptions
Links (&]Globalspec.com 4] Overture- Tool  @]0nline Conversion & | Merriam-Webster B Test_New_Area @ |Corversions & |Encyclopedia @ ]News for Nerds @] Spectrum %

~]s || wBak - = - @D ) A Doearch GFavorkes Tveda 4| B S B -

Address |@ http:j/bearings.globalspec. comjProductFinder Mechanical_Components/Bearings_Bushings

| @

®

s PE c THE GREATEST ENGINEERING TOOL SINCE THE CALCULATOR

The Engineering Search Engine

Limityour search to

Find Products & Manufacturers j @

*fou are here
GlohalS

com > Mechanical C = Bearings and Bushings

Bearings and Bushings
What are you looking for in Bearings and Bushings?

Air Bearings (20 companies) Air bearings ride on a thin cushion of air. The main advantage in using air bearings is that there is no
friction generated. Learn more about Alr Bearings

Aircraft Bearings, Control and Airframe (25 companies) Aircraft bearings, control and aiframe, are specially designed to meet the
rigorous demands of aircraft control and aerospace applications. Learmn mare about Aircraft Bearings, Contral and Airframe

Angular Contact Bearings (57 companies) Angular contact bearings are designed so that a contact angle between the races and
the balls is formed when the bearing is in use. Learn more about Angular Contact Bearings

Babbitt Bearings (5 companies) Babbitt bearings are rotary bearings (no rolling elements) with special alloys poured into place in the
bearing housing

Ball Screw Support Bearings (13 companieg) Ball screw support bearings are designed for use in ball or lead screw
applications. Leam more about Ball Screw Support Bearings

Ball Bearings, All Types (144 cormpanies) Ball bearings are used to provide sraooth, low friction motion in rotary applications. Ball
bearings types include Radial Ball Bearings (Deep Groove and Angular Contact) and Thrust Ball Bearings. Learn more about Ball

Your Stuff | Your Profile

Download Engineering Toolbar
Of Interest

Related to Bearings and
Bushings

Search the Engineering YWeb
Search By Part Number (Beta)
Application Motes

Find Praduct Announcements
for Bearings and Bushings

PRODUCT ANNOUNCEMENTS

& .

&) Done

[ [ | |4 mtermet

iR start H e e e H Birbox - .| loba. | [@]condtio... | {35HRE 5., | E)2008pa. .. | vacum,

Bpocune. . |[£Bearin... M%a SO 1mosam

2.) “Learn more about” pages — By drilling down deeper into specific categories and

selecting a “Learn more about” link for an area, students can delve further into a
particular component, service or product type. “Learn more about” pages provide
a more in-depth description with additional details of the product or component.

a. Learn more about Ball Bearings. See the following figure:
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ind Ball Bearings, All Types, ball bearing,

, plastic bearing, types bearing, bea - Microsoft Internet ERDIDEB,E = |ﬂ |5|

JFiIe Edit  View Faworites Tools Help

| Google - | || @psearchwen + | gl | Basefenk Bheoshincked {Elavtoril 5} | Edoptions

JL\nks @GlobaISpec‘com @Overture—Tool @On\ineConversiun @Merriam—Webster Test_New_ArEa @Conversions @Encyclopedia @NewsforNerds @Spectrum 3%
“ =] “ dBack - = - 2 a3 | Qzearch  [GFavorites  FMedia @l%v =2 RaE|

J Address I@ http!/bal-bearings globalspec, comfLearniMare [Mechanical_Components)Bearings_Bushings/Bal_Bearings_All_Types j @GD
=

SPEC’

The Engineering Search Engine

LINMonr 12310k T

Find: IPdeucts & Manufacturers j @

ou are here:

Your Stuff | Your Profile
GlobalSpec.com > Mechanical Components > Bearings and Bushings > Ball Bearings, All Types > Learn More

About Ball Bearings, All Types

D show all Ball Bearings, ANl Types companies

Ball bearings are used to provide smocth, low friction motion in rotary spplications . Ball bestings types include Radial Ball Bearings (Deep Groove and Angular
Cortact) and Thrust Ball Bearings. Radial ball bearings are designed to carry both radial and axial tthrust) loads, while thrust ball bearings are designed for pure .

thruzt Ioads only. Radial, or desp groove besrings, can take radial and sodal loads to varying degrees but are uzed when the primary (0ad s in the radial Related to Ball Bearings, All Types
direction. They consist of aninner ring, sn outer ring, balls and sometimes a cage to contain and separate the balls. Angular cortact ball besrings are designed
such that & contact angle between the races and the balls i= formed when the bearing iz in use. The major design characteristic of this type of ball bearing is
that one or both or the ring races have one shoulder higher than the other. In order for these bearings to function properly, they must be assembled with & Search By Part humber (Beta)
thrust load. This loading (or preload) creates a line of contact (or cortact angle) between the inner race, the ball and the outer race. The preload can be built in
1o the besring or created wwhen the bearing is inserted into an assembly. The contsct andgle varies from 135° to 40° and is messured relstive to a line running
perpendicular to the bearing axis. Angular contact bearings are one-directional thrust bearings that can withstand heavy thrust loads and moderate racial Fing Froduc‘t Announcements for Ball
loads. Thrust ball besrings are designed for pure thrust losds. These hearings can handle litle or no radial loads. The roling element can be a ball, needle, or Bearings, All Types

roller. Slevving ring of turntable bearings can accommodste axial, radial and moment loads. They are not mourted in & housing or on a shaft, but instead are

mounted directly to & sesting surface. The inner and outer rings are supplied with mounting holes. The inner ring, outer ring, or both may have integral gears

These bearings are referred to as tabletop bearings, turntable besrings, and slewing rings PRODUCT ANNDUNCEMENTS

Of Interest
Search the Engineering Wieh

Applicstion Motes

Important dimensions to consider when specifying bearings include bore, outside diameter, and overall width. The bearing industry uses a standard number

system for bearings with metric dismeter bores. For bore sizes 04 and up muttiply by S to obtain the bore in milimeters. If the bore is & hex this refers to the

dimension across the flats. If the bore is tapered this refers to the smaller diameter. The outside diameter of the bearing includes the housing if & housed unit,

but excludes the flange it & flanged bearing. The outer ring width is the overall wicth of the outside of the bearing. The overall wicth of the besring or bearing

assembly includes the locking collar, it present. Importart operating specifications to consider when searching for bearings include rated spesd, dynamic axial LI

’_’_’_ ) Internet
®oocu... | Elpalee.. |[€Find ... ¢ 10n3am

&
iﬁstart”J S & © |J [Slmbox...| glo... | @conditi..| Esmre ...| E2005...

. Learn more about DC Motors

Learn more about Dial Thermometers

Learn more about Diodes

Learn more about Vacuum Flanges and Fittings

ao o

e

3.) Specification Pages or Help Links — The young engineer, scientist or technologist
can gain a better understanding of the specifications or attributes for a particular
component or product by accessing Specifications pages located at the bottom of
the “Learn more about” pages (use Ctrl+End or scroll to the bottom the Learn
more about page selected). Often an engineer or student new to an area does not
know where to start or how to narrow searches because the specifications or
attributes are unfamiliar. Help links to these specifications guides are also
provided in the parametric advanced search forms.

a. View Ball Bearings Specifications. See the following figure:
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< Ball Bearings, All Types Specifications - Microsoft Internet Explorer == x|

TE el aE s o ﬁ
Google - | | @psearchweb - | gh | BaePunk Fhecsbiocked fEacoril [£) | Fdoptions 2
Links @] Globalspec.com &) Overture- Tool @] Online Conversion 4| Memriam-Webster [ Test_New_Area @] Corversions & |Encyclopedia & News for Merds &) Spectrum %
Il 1> || Cnak - % - @ [ 8] @ (alravonss @veds (3] By S ] -
| Address [&) htep: ifbal-bearings.globalspes.com/Specifications{Mechanical_Compenents(Bearings_Bushings{Ball_Bearings_all_Types =] P
com > ical Ci » Bearings and Bushings > Ball Bearings. All Types > i i ;I

Ball Bearings, All Types Specifications

What do you want to do?
Show: A1l Ball Bearings, A Types Companies

I3 Learn more ahout Ball Bearings, &)l Types

Bearing Type

Bearing Type:
Wour choices are

Radial Ball Bearings

o]0

Courtesy of GlobalSpec, Inc.

Radial, or dleep groove bearings, can take radial and axial Ioads to varying dearses but ars used when the primary load is in the radial dirsction
They consist of an inner ring, an outer ring, balls and sometimes a cage to contain and separate the bals

Angular Contact Ball Bearings Angular contact bearings are designed such that a contact angle between the races and the balls is formed when the bearing is in use. The

major clesign characteristic of this type of beating is that one or both or the ring races have ons shoulder higher than the other. In order for these:

bearings 1o function praperly, they must be assembled with a thrust load. This Ioading (or preload) creates a ine of contact (or contact angle)
between the inner race, the ball and the outer race. The preload can be buit inta the bearing or crested vwhen the bearing is inserted nto an
assembly. The contact angle varies from 150 40° and is measured relative 1o & ine running perpendicular to the bearing axis. Angular contact
bearings are ons-directional thrust bearings that can withstand heawy thrust loads and moderate radial loacs.
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View DC Motors Specifications

View Dial Thermometers Specifications

View Diodes Specifications

View Vacuum Flanges and Fittings Specifications
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4.) Application Notes — Users can also search for product specific white papers or
application notes to gain a better understanding of the use or implementation of a
product or component in certain designs, under specific industrial conditions or
within larger engineering systems. These documents may list detailed design

specifications, as well as data describing how the product functions in different
situations.

http://application-notes.globalspec.com/Search/ApplicationNoteSearch
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The Engineering Search Engine

Application Motes

Encineering wWeh Part humbers Application Hotes Materisl Properties Paterts Standards Products and Manufscturers

What is an application note ?

An application note is & document descrising the Use of Implemertation of & product. k may list detailed design specifications, as
well s deta describing hov the praduct functions in ditferent situstions:

notes on The Engir ing Web.?

ion System to identify candidste application notes. A1l of the sites on The Enginsering
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©1959-2005 GlobaiSpec. Al rights reserved. GlobalSpec, the GlobalSpec 10go and SpecSearch are registered trademarks of GlobslSpee, Inc:
The Engineering Search Engine, The Engineering ek, The Engineering Toalisr and Designinfa ars ssrvice marks of GlabalSpes, Inc

Mo partion of this site may be copied, retransmitted, reposted, duplicated or otherwise use o
“mithout the express writen permission of GlobalSpes Inc. 350 Jordan Rd, Tray, MY, 12180
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gineering Web™™ Searches — Web searches using the GlobalSpec search

engine will return results more pertinent to the young engineer compared to the
general-purpose search engines. An Engineering Web™™ search for “Pumps” will
return links only on industrial pumps, while a search on a general-purpose search
engine returns results high heeled shoes as well. An Engineering Web™™ search
for “strippers” will return links on cleaning agents or chemicals as we would
expect, while a search on a general purpose search engine returns results, which
educators hope are not of interest to good engineering students.

http://search.globalspec.com/Search/WebSearch
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SPEC’

The Engineering Search Engine

The Engineering Webh

Engineering Web Part Mumbers Application MNotes Material Properties Patents Standards Products and Manufacturers

I @

The Engineering Web - a slice of the VWorld Yide ¥Web focusing solely on engineering and technical content

Part Numbers - a web-based search limited to manufacturer and distributor sites
Application Notes - more than 225,000 application notes searchable by keyword or phrase
Material Properties - critical information for designers

Standards - the world's largest file of active and historical standards, specifications, drawings, handboaoks

Patents - a digital collection of patents, patent applications and grant information

Products and Manufacturers - GlobalSpec's online catalog of thousands of manufacturers and product specifications
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7. Technology Exploration Tools - The GlobalSpec search engine also provides a “Refine
Your Results” tool for exploring the space around or within a technical subject area or
topic. For example, after performing an Engineering Web search on the term
“composites” and clicking on "more" in the “Refine Your Results” box, the student or
users will get list of links on related terms. Students or engineers learning about a subject
can drill down into specific subsets of a technical topic such as “metal matrix
composites” or branch out into links on terms that are related to the initial subject area
such as “fibers” or “adhesives”.
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The Engineering Search Engine

Limit your szareh to:

Find: |compasites |AHSnes j @

You are here: Your Stuff | Y¥our Profile
GlobalSpec.com > Related Terms

Related Terms for composites
Did you mean: companies?

Search with these words combined with composites to find alternate paths of research

Related Terms for composites

carbon composites advanced composites industry Materials

Fibers Metal Matrix Composites Carbon Fiber

Manufacturing thermoplastics composites industries

epoxy Cormposites Ltd EEIGEEL

FABRICS Applications fiberglass

Spaulding Composites Reinforced Plastics Custom manufacturer |
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8. Conclusion

In conclusion, engineering hubs and search engines such as GlobalSpec provide a wealth
of tools to enable engineers to perform their jobs more efficiently. The GlobalSpec
website also contains many resources to useful in educating engineering and technology
students. Proficiency in online searching of industrial components is a useful skill for
new engineers to acquire and can be integrated into engineering curricula.

9T'2/€ ¥T abed



9. References

1. Boylestad, Robert L. and Nashelsky, Louis. Electronic Devices and Circuit
Theory, 7" edition, Upper Saddle River, NJ: Prentice Hall, 1999.

2. http://www.globalspec.com/SiteMap

10. Biographical

Abraham Michelen is a full professor in the Engineering Technology Department at
Hudson Valley Community College. Abe has a Ph.D. in Electrical Engineering from

Rensselaer Polytechnic Institute as well as M.S. degrees in Nuclear and Electric Power
Engineering.

/1°1.€ T obed



