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Why Choose ESDU?
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= Explore and optimize design solutions quickly
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= Mitigate design risk

= Apply methods and data recognized by leading
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1. Browsing ESDU Website

You will not need a username or password if you are browsing the ESDU Website. You can almost find what
you are looking for in exactly the same way as if you were a subscriber, the only difference is that you will not

have access to download ESDU Data Items or run the software.
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= Explore and optimize design solutions quickly
and easily

2. Subscriber Login Procedure

In August 2020, there was a new login experience for users accessing products within the Engineering

Resource Center. With this new process, you can expect:

and intellectual property
A modern and streamlined user experience
Easy, self-service user creation

Users are required to complete a one-time registration process to resume using products within the
Engineering Resource Center. This will synchronize with user profiles within the products, preserving any

previous account settings and saved content.

For assistance, please view this short registration video, or contact our Customer Care team for assistance.

Improved security of IHS Markit solutions, providing a more robust security control to protect data

Registration Process

Step 1: From the Login screen, click Create a New Account.
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http://www.ukihs.co.uk/SAMv2/index.html
https://ihsmarkit.com/about/contact-us.html

Step 2: Enter your organizational email, select the I’'m not a robot check box, and click Continue.

%‘:\{ IHS Markit

Create Your Account

Enter your organizational email

L )

To continue, we will send a verification co*lo your email.

I'm not a robot M
reCAPTCHA
Privaey - Terms

Lha

Step 3: An email will be sent providing an Activation code. Copy and paste this code in the
Activation code box and Continue.

Welcome to IHS Markit

To create your password and activate your account, copy and paste the Activation Code
below:

[ Activation Code:  Abcdefg-1234-hijk-5678-Imnop ]

If you have received this email in error, or have any other questions, contact Customer
Care at: hitps //ihsmarkit com/about/contact-us html

Thank you,

IHS Markit Customer Care

% IHS Markit

Activate Your Account

& Activation code sent to user@user.com
If you did not receive this email, check your Junk folder.
Activation code

{ )

Resend Code

S —C e




Step 4: Enter your First name and Last name, then click Create Account. Enter in a password that
meets the password criteria, re-enter, and click Create Password.

% IHS Markit

Create Your Account
Email: user@user.com
First name *

{ J

Last name *

Cancel e Create Account

Step 5: Create a password that meets the password criteria, Re-enter password, and click Create
Password.

%ﬁ IHS Markit

Create Your Password

Log in as: user@user.com

Create a password * Password must contain:

Minimum 8 characters
o ] ey

1 lowercase letter
Re-enter password * 1 uppercase letter

1 number
[ ] 1 special character

Mo more than 2 repeating characters

Cancel :{ Create Password l

Step 6: Log in by entering your Password, click Continue, and access the Engineering Resource Center
Main Menu.

% IHS Markit

Enter Password
Log in as: user@user.com

Password

Keep me logged in Forgot Password?

Create a New Account

- -




3. Your Subscription

a. Subscription Content

This section provides details of the content included in the licence
Your user name

Subscription expiration date and

A link to the relevant license keys

Boing Springs Inc ¥ Toolbox v AboutUs v  Contact Us  Logout | Search our content

=" Your Subscription

7\ ESDU _
/I \\\ Help and Configuration

Home Contents Learn More

<@ Software Licences
Boing—SprmgsmcSubscription

Help and Configuration

Software Licences

You ESDU Series

subscribe to

Aerodynamics

Aircraft Noise
Composites

Dynamics

Fatigue - Endurance Data
Fatigue - Fracture Mechanics

(Aerospace)

PR R

Mechanisms

b. Help and Configuration

The ESDU website is a mix of HTML, Adobe Acrobat PDF’s, Executable programs and ESDUpacs
online. This section explains the technical configuration requirements.

7/l ESDU

Home Contents Learn More

Subscription Contents

Help and Configuration
Help and Configuration

Software Licences

The ESDU basics

ESDU divides the engineering information into Series, each covering a specific topic. The Series are organised into Sections.
Each Section comprises a number of self-contained but related design and analysis guides, the Dats ltems. covering a
specific engineering component or problem with, in many cases, associated computer programs.

c. Software License

If your subscription permits, this section enables you to request a licence key access to EXPRESS,
EXPRESSplus or the INTEGRITY program.

Subscription Contents

Software Licence Keys
Help and Configuration

(@ To obtain a licence key select a VIEWpac from the list below and click on the 'Get licence key' button.

EXPRESS v 1 Get licence key

EXPRESSplus v7.1
INTEGRITY v2.3 scription will appear in the above list.




4. Contents Menu

The contents tab lists the ESDU Series, packages and additional content available on our website.
Italic text will indicate content included in your subscription as shown in the example below.

7/ ESDU

Home

ESDU Series

Aerodynamics

Aircraft Noise

Composites

Dynamics

Fatigue - Endurance Data
Fatigue - Fracture Mechanics
Fluid Mechanics, Internal Flow
Fluid Mechanics, Internal Flow
4 1

[ Coers - | NN

ESDU Packages

Aerodynamics Design
Aerospace

Aerostructures

Automotive

Nuclear Engineening

Progess Engineering Technology
Structures Design

Aerospace Materials Data

5. Learn More Menu

This tab provides further information on our products - brochures, user guides, white papers, case studies

7/ ESDU

Home Contents Learn More

Brochures B h
Product Videos
User Guides

ESDU Corporate Brochure
White Papers ESDU provides validated engineering knowledge and best practices to help design engineers

solve complex problems and create innovative products. Guided and approved by independent s s
Support Material expert Committees, and endorsed by key professional institutions, ESDU's methods are F

developed by industry for industry. ign Decision
Academia ;

6. Search Facility

There are different ways of searching data dependent upon the information you already have or you require.
Search by Data Item Number of Keyword; Browse the Series, or using the A-Z Index.

Include in the search:
® all documents
() ESDU documents only

Search within
® all documents
) documents in my subscription only

Search in:
all v

Toolbox * AboutUs - ContactUs  Logout Search our content
= Enter
7\ ESDU
i\ Keywords
Home Contents - Learn More N
or Data

Search Options Search Results ltem

Search using: i N um be r

. :ﬁ‘{;ﬁ;@?jﬁlﬁg :::,”;:_f Results fm@l;%\) Search hints here

J Document results | ‘ A-Z Index results |

Note: Links to documents displayed in this font are part of your subscription.

1 -3 of 3 results.

1. ESDU 97004 (rating 100%) ) summary - document - software - interactive graphs -
Strength of lugswunder ax4] load

Matched terms: 91008
Found in the "Stress and Strength’, 'Structures' Series and in 7 other ESDU collections.




Search Facility (cont’d)

The results appear in order of relevance. The ranking is based on the number of requested words or item
numbers found and where it was found for example a hint in the title ranks highest followed by a keyword hit
and lastly, a hit within the item summary.

;&M)pﬂons
Search using:

Search Results

- i OR h) .
:M;::E?é:'l,qn::::;h; Results for: | lugs Q Search hints )
Include in the search: Search Again
® all documents
_) ESDU documents only The
Search within: “
® all documents J Document results | | A-Z Index results ‘ SearCh
() documents in my subscription only, H A H
Seaichin Note: Links to documents displayed in this font are part of your subscription. HIntS “nk
N /] 1-12 of 12 results further
explains
1. ESDU 08007 (rating 0%) - summary - document -
Strength of lugs under obligue load these
Matched terms: LUG 1
Found in the "Stress and Strength’, 'Structures' Series and in 7 other ESDU collections. Optlons

2 ESDU 06021 (rating 80%) - summary - documsnt - interactive graphs -
Strength of lugs under transverse load.

Matched terms: LUG
Found in the "Stress and Strength’, 'Structures’ Series and in 7 other ESDU collections.

3. ESDU 91008 (rating 80%) - summary - document - software - interactive graphs -
Strength of lugs under axial load

Matched terms: LUG
Found in the "Stress and Strength’, 'Structures' Series and in 7 other ESDU collections.

The search can be narrowed by using the Search Options such as “any” and “all” terms when using keywords.
You can also narrow your search to items published by ESDU only or only items included in your subscription.

7. Toolbox “apps”

These apps perform various engineering calculations.

Qo_lb@ AboutUs » Contact Us  Logout | Search our content e

Home Contents Learn More

Your Subscription -

ESDU Toolbox

Aerospace Materials Data - Listed below are the ESDU 'Toolbox Apps’. These provide user friendly web-based interfaces to some ESDU programs. Some
Toolbox Apps are only available to subscribers, others are freely available to subscribers and non-subscribers alike.

Explore ESDU -

Additional Engineering -
References Sub iber Toolb A
Explore the A-Z Index - ubscriber 100Ibox pps

« ESDU 74036: Drag due to a circular cavity in a plate with a turbulent boundary layer at subsonic, transonic and
supersonic speeds

From Data ltem ESDU 74036.

This app implements ESDUpac A7436, which, in turn, is based correlations of experimental results obtained on a plate at
zero incidence, for predicting the increment in]drag for Mach numbers less than 3. The methods apply to a cavity with sharp
edges, walls normal to the plate, flat bottom and no through-flew; ne information is available on rounding or chamfering of the
comers, but such edge modifications should not be assumed to be beneficial The depth/diameter ratio varied from 0.04 to
1.5 but a method of dealing with a cavity in which the ratio is less than 0.04 and based on the method of ESDU 75031 is
utilised. The data apply strictly in zero pressure gradient flows, but guidance on their use where there is a pressure gradient is
given in the Data ltem.

Click onto ‘Run app’ a screen will appear - the input for your coordinates.




Below is an example

nput Load input data Save input data ESDU Examples « Clear Units system =
Cavity geometry definitions General
MNotes Section 7 Example

Flow cenditions at edge of boundary layer

Local Mach number, M; 2.2

Unit Reynolds number, R; 5200000 1/m

Summary

ESDU 74036 is based on correlations of experimental

results obtained on a plate at zero incidence, for predicting

the increment in drag for Mach numbers less than 3. The

methods apply to a cavity with sharp edges, walls normal Circular Cavity Excrescence

to the plate, flat bottom and no through-flow; no

information is available on rounding or chamfering of the Cavity depth, h 20 mm
corners, but such edge modifications should not be

assumed to be beneficial. The depth/diameter ratio varied

from 0.04 to 1.5 but a method of dealing with a cavity in Cavity diameter, d 100 mm
which the ratio is less than 0.04 and based on the method

of ESDU 75031 is presented. The data apply strictly in zero

pressure gradient flows, but guidance on their use where

there is a pressure gradient is given in the Data Item.

ESDU 73017 and 77021 provide atmospheric data, if
required. These Items are complemented by a Toolbox App. Surface

ESDU 68020 provides data for a turbulent boundary layer Local skin friction coefficient, Cy 0.00145
on a flat plate, if required. Estimates for local and mean

skin friction coefficients may be obtained from the Toolbox

App.

Enter your values and run calculation

Here are your calculation results

Results

General
For this case 0.04 < h/d < 1.5

Drag coefficient based on cavity planform area, Cp  0.0055628

Cavity planform area, ?Td?;":l 7853.982 mm?
Reynolds number based on cavity diameter, Rs 520000
Cavity depth to diameter ratio, h/d 0.2

Intermediate results
Function in ESDU 74036 Table A2.1, A 0.058930

Function in ESDU 74036 Table A2.2, B 0.47592




8. About Us - including ‘What’s New’ feature

This section includes information on ESDU, who we are what we do, the benefits of ESDU as well as
information on Projects, Committees, Partners and Endorsements

Toobox ~CAboutUs ¥ ContactUs Logout | §
) About ESDU
L
s ESDU
\ The ASTEROID Project
nts Lea
CEsou The ESDU Committees
About Us ~ About ESL ...
STEROID project
ESDU Committees What We Do Endorsements
ners ESDU provides validated design methods, data ant What's New ge of engineering
ESDU Engingers is monitored, guided and rigorous 4 s comprised of le
rsements academia and government organizations from awe world, and is endorsed by key professional ing

Another important feature is the ‘What’s New’ feature.

‘What's New’ is a good way of finding out new and amended content that has been added to the database.
This content is available to view and is updated on a quarterly basis.

Release 2020-04 (Oct 2020)

« 18005 : Mass flow rate of a leak into a plenum from an external stream
New.

Series: Aerodynamics
Other collections: Aerodynamics Design Collection, Aerospace Package

» 18006 : Drag due to a leak into a plenum from an external stream
New.
Series: Aerodynamics
Other collections: Aerodynamics Design Collection, Aerospace Package
» 20005 : Introduction and guide to ESDU data on acoustic fatigue
New.
Series: Vibration and Acoustic Fatigue
Other collections: Aerospace Package, Aerostructures Fackage, Automotive Collection, Vibration and Acou.
» 20007 : Aircraft performance from flight test. Part 4: calibration of pressure air data systems,
determining true airspeed and wind speeds
New.

Series: Performance
Other collections: Aerospace Fackage




9. Data Item and Results

Data Items that are included within your subscription will appear in italic text.

Click onto the Data Item number to be taken to the ‘Abstract’ of that particular document.

Search Results

Results for: | 91008 / Search hints

| Search Again | | Clear |

J Document results | | A-Zlyéxresults |

Mote: Links to documenjg’displayed in this font are part of your subscription.

1-3 of 3 results.

1. ESDU 91008 (rating 100%) - summary - document - softwars - interactive graphs -
Strength of lugs under axial load

Matched terms: 91005
Found in the "Stress and Strength’, 'Structures’ Series and in 7 other ESDU collections.

Below are all the icons associated with this Data Item, as you will note with this document there is software
asociated to it. However, if there is no software associated with a particular document you will not see the
‘software’ icon.

Your Subscription - ESDU 91 008
Explore ESDU )
Strength of lugs under axial load
Aerospace Materials Data -
Summary | | Document | | Software | | Interactive Grap£D included in your subscription
Additional Engineering -
References
Explore the A-Z Index - Abstract:
ESDU 91008 provides data to determine the minimum load to cause failure by rupture or maximum permissible permanent
See this document in - deformation of parallel-sided and tapered lugs with round or square ends under axial loading. The consideration of the effects of pin
context bending in a double shear joint is also included. The data on axial failure apply to any metallic material. The data include empirical
factors that are geometry and material dependent and are presented as curves. The theory on which its calculation is based is
ESDU Series outlined. A Fortran computer program, ESDUpac A9108, is provided to determine it for lugs fabricated from any metallic material. The
» Stress and Strength program requires input of the material characteristics and an elastic stress concentration factor that may be found from ESDU §1006.
Section 15 A complete lug strength analysis calculation is included to illustrate the use of the program and data. Information on the analysis of
- lugs under transverse and oblique loads is provided in ESDU 06021 and ESDU 08007 respectively.
91008
= See also ‘Design of Lugs’ white paper
« Structures
Section 26
+ = Indexed under:
91008 .
- » Lugs (Static Strength)

AY
Here you will note that ESDU 91008 belongs in the ESDU Structures as well as Stress and Strength Series.

Details:

Data Item ESDU 91008

Format: « PDF
« with software
» with interactive graphs

Status: « Amendment (&), 01 Sep 2011
+ Published in Releasa 2011-10 (Oct 2011)

Previous Releases: « ESDU 91008

ISBN: « 9780856797705

Important information on this Data Item is shown here including any previous releases.




10. Format of Data Items and accessing available Software and Graphs

a. Data ltems

ESDU Data Items are available as PDF documents consisting of Notation and Units, Worked
Examples, Figures and Sketches.

Selecta program to un

JIEHB| & LB

EREEEROE

ESDU 91008
Issued December 1991
With Amendment A
September 2011
08
. Al Alloy 1168
———— AlAlloyDID5124
07 | Longitudinal
Note: ESDU 81006 Figwe 2 has
‘been used to convert values of
K, from Figure 1a to values
06 of Wia and Widywith the
clearance between pin and
hole taken to be 0.2 per ceat.
Strength of lugs under axial load o5 T T
25 27 29 31 33
5 St @[5B |& 80
I be performed again using the
S @[ ]| HB |5 AL
i mal TSe 0 prograim 1s described 1 the second part of this Item. b moment arm

with uniform load
1.2 NOTATION

Both ST and British units are quoted but any coherent system of units may be used.

a distance from centre of pin hole to lug end (see Sketch 1.1) m m
b equivalent moment arm on pin (see Sketch 1.3) m n
by 1.0 per cent proo|fbearing stress, that is the stress (P/d,1) Nm? Ibf/in? )

corresponding to a permanent distortion of the hole of 1.0 per (0]

cent of its original diameter.

4 distance from edge of hole to lug end (see Sketch 1.1) m n

d diameter of pin or hole in lug m n
Issued December 1991
With Amendment A — September 2011
This page Amendment A
1

ESDU Copyright material. For current status contact ESDU.

b. ESDUpac online

An ESDUpac is a computer program designed to perform a specific engineering calculation
associated to a Data Item. This allows you to run the ESDUpac code without having to download or
install onto your computer via online. Where available, click on the “Run” link in the Programs Tab.

Aerospace Materials Data -
| Summary | | Document | | Software | | Interactive Graphs
Additional Engineering -
References This Data ltem is complemented by the following software:
Explore the A-Z Index -
Programs

See this document in context =

Name Details
IHS INFORMATION -

ESDUpac A9108 Title Lugs under axial tensile loading: tensile rupture factor.

Version 1.0
G . o




A text box is provided to insert your input file, or you can select one of the example data sets from the
drop down and click “get example data”.

ﬂ ESDUpac A9108 v1.0
Lugs under axial tensile loading: tensile rupture factor.

Input Results

Construct your input data set in the box below, as per the instructions in the Data ltem. When you are ready click the 'Run’ button.

Alternatively select one of these example input data sets from the Data ltem.

Select an example v Gef example d@
Run calculation

o o o o ok o ok o ok o ok o ok o ok ol ok o o o ok o i ok o S o o ok ok o ok i o ok o o o ok ol o i o o ok o i ol o o o ok o o ok o o ol ok ok o ok ol o e o

Characteristic wvalues

m= 34.931 Fn= 0.3904E+03
Stres=s concentration BAxial rupture
factor Ke factor Ktux
2.620 0.9592
2.896 0.9521
3.171 0.9441

c. ESDUpac downloadable file

In very few cases software is available as a downloadable .zip file which contains an executable file
(.exe.). Click on the download link to be taken to the zip file. Further instructions on how to run the
software are provided through the link “How to run an ESDUpac from the command line”.

ESDU 96015

Design and material selection for dry rubbing bearings (use of computer program A9615).

| Summary | | Document | | Software | included in your subscription

This Data ltem is complemented by the following software:

Programs
Name Details
ESDUpac A9615 Title Design and material selection for dry rubbing bearings

Version 1.1

Type  ESDUpac




d.

ESDUpac A9615

from Data ltem ESDU 96015

Summary included in your subscription

- Retwrn to Data Item S2045

You &an download the zip file ep_a%9615v11.zip (215, 2KB) containing:

= a PC specific %
» any example files,
» any data files

This ZIP file contains a PC executable version (a exe file) of the ESDUpac which can be immediately used on any Microsoft PC
operating system.

MNote that in almost all cases the ESDUpac executable file is a file-input/file-output’ program with no user interface and is
run via the command line.

If you are uncertain how to run a command-line program you may ﬁ@ an ESDUpac from the cnm@ul. The
associated Data ltem may also give details on how to use this program.

Interactive Graphs

There are several ways of accessing the Interactive Graphs

From the Data Item:

— ~
Select a graph to view v Select a programtorun v
— —

Figure 1a

From the Search Results.

Results for: | 91008 Search hints

| Search Again ‘ | Clear |

J Document results | | A-Z Index results |

Note: Links to documents displayed in this fonf are part of your subscription.

1 -3 of 3 results.

1. ESDU 81008 (rating 100%) - summary - document - software{_interacfive graphs -

Strength of lugs under axial load

Matched terms: 91003
Found in the "Stress and Strength’, 'Structures' Series and in 7 other ESDU collections.

From the Interactive Graphs Tab: Links to

As an example click onto Figure 1a and a separate window will open and will load the graph.

4

i
Summary ‘ | Document | ‘ Software | ‘ Interactive Graphs included in your sy

This Data Item contains 7 interactive graph(s) as listed below.

Graph Title
Figure 1a Axial tensile rupture factor K, for parallel sided lugs
Figure 1b - Part 1 Axial tensile rupture factor K, for parallel sided lugs (round end)




Clicking anywhere in the graph will populate the coordinate fields with calculated values.

ESDU 91008

Figure la : Axal tensile rupture factor Ky, for parallel sided lugs  (Nofe: this graph is in )

Click on the graph for a readout.

0.9

5,

27524 |

B —— - =

0.8

0.7656

w075

07

0.65

0.6

0.3

pr. 4

Additional information on graphs can be found on the Learn More tab under Product Videos

11. Additional Navigation Options

a.

Browse the series — hover over the contents tab and click on a particular series

* Toolbox = AboutUs -

Contact Us

Logout | Search our content p|

Home

ESDU Series

Aerodynamics

Aircraft Noise

Composites

Dynamics

Fatigue - Endurance Data
Fatigue - Fracture Mechanics
Fluid Mechanics, Internal Flow
Fluid Mechanics, Internal Flow

(Aerospace)

Heat Transfer MMDH
Mechanisms MMPDS
SEITIE L _ o Additional Engineering References
Fhysical Data, Chemical Engineenng _

Stress and Strength Bruhn _
Stuctures NACA CoHecfrlon
Transonic Aeradynamics NASA Collection
Tribology USAF DATCOM
Vibration and Acoustic Fatigue See also

Wind Engineering A7 Index

[ Gorers - | RN

ESDU Packages

Aerodynamics Design
Aerospace

Aerosfructures

Automotive

Nuclear Engineerning

Process Engineering Technology
Structures Design

Aerospace Materials Data




The Series pages display an expandable table of contents of topics covered.

ESDU Aerodynamics Series
Summary Table of Contents | included in your subscription

| Locate a Data ltem number or title in this Series

Expand all. + Collapse all —

— Section 1: Organisational Documents

ESDU 00001
Agrodynamics Series: Record of Documents

- SUMMAry - docurment -

ESDU CFA
Conversion factors.

- SUmmary - docurment -

+ Section 2: Properties of Gases

+ Section 3: Isentropic Flow and Shock Waves

b. Explore the A-Z index located in the Contents tab

Fiuid Mechanics, Internal Flow Aerospace Materials Data
(Aerospace)

Heat Transfer MMDH

Mechamisms MMPDS

Performance _ - Additional Engineering References
Physical Data, Chemical Engineenng Bruh

Stress and Strength NAGA Collection
Structures '

Tranzonic Aerodynamics Ll
Tribology USAF DATCOM

Vibration and Acoustic Fatigue See also

Wind Engineering A7 Index

\
ESDU A-Z Index: A-AE \

ABCDEFGHIJKLMNOPQRSTUVWIXY?Z
| A-AE | af-al | am-az |

Abandoned Take-off
see also
Ground Performance in Take-off and Landing
Landing
Take-off
Considerations With All Engines Operating or After Engine Failure, 85029
Detailed Example Calculation Procedure and Results for Typical Transport Aircraft
definition of segments and their end peints, 87018
influence of airworthiness requirements on, 87018
taking account of all factors affecting applied forces and moments, 87078
Prediction of Aircraft Stopping Distance on Wet Runway
from statistical analysis of aircraft stopping distance data, 99075
from statistical analysis of friction ground-test machine, 99015
Reaction Times
sequence and values for typical transport aircraft, 85029




12. For Additional Support
Click on the ‘Contact Us’ Link

Toolbox v AboutUs v Logout | Search our content P

Home Contents Learn More

4

% IHS Markit soLuTions

Contact Us

For answers to your questions and information on solutions for your business, contact IHS Markit Custom
or Sales, or view our Locations.

Countries/Regions

United Kingdom (UK) v

United Kingdom (UK)

Contact Customer Care Contact Sales

EMAIL CUSTOMER CARE l EMAIL SALES
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