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INTRODUCTION 

 

The 9000 series machine is a Computerized servo controlled Tensile                                      

Testing machine with nominal loads from 5kgf to 40 tones. It is designed for a 

wide range of applications, which makes it a versatile solution in the field of 

Stress/Strain characteristic study of the materials. The power of the menu 

driven user friendly software in conjugation with perfectly matched servo 

controlled machine allows Tensile, Compression, Bending & Cyclic loads to be 

applied to the specimens and components at room temperature as well as at 

other temperatures. This machine is used in a variety of industries like 

Fertilizers, Pharmaceutical, Yarn-Textiles, Cement, Rubber, Sugar, Woven 

sack, Cable Conductors, Plastic for testing their properties and characteristics 

with all load test possibilities until specimen fractures, thus accomplishing best 

quality controlled process. 

 

9000 SERIES AT A GLANCE 

 

The 9000 Series System comprises of a sophisticated computerized control 

unit with a perfectly matched servo controlled twin screw drive load frame. The 

load frame including the test area is made of the stationary lower Crosshead 2 

ball screws & 2 guide bars and a moving upper crosshead. The load cell, which 

is directly attached to the upper crosshead, compliments the extremely rigid 

load frame. Specimen grips are not just an accessory; rather they perform one of 

the most important functions in Material testing procedures. Specimen grips 

using various clamping principles are available to ensure optimum gripping of 

every type of specimen. Gauge length, Crosshead speed, feeding of test 

parameters and viewing the test results, is easily achieved from the simple yet 

sophisticated control panel. 
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* After test results viz. Peak load, Elongation, %Elongation, tensile strength 

can be viewed on the LCD display. 

* No zero adjustment of the load indicator is required even with the change of 

grips having different weights. The tare weight is automatically adjusted at the 

start of each test. 

* Auto stop of crosshead on break of the specimen under test and returns to 

original sample length. 

* Servo motor drive enables wide variation of speed with high degree of 

accuracy. 

* The crosshead travel span of 1000 mm (Extended range can be supplied as 

optional). 

* Wide range of load cells to meet the requirement of the load measurement 

in capacity & accuracy. 

9000 series Tensile Testing Machine is the modern version of 3000 series. It 

is obtained by interfacing a compatible PC. This is in conjugation with the 

power of menu driven/user friendly software enhances the performance of the 

Universal Tensile Machine. This system has two modes of operation. One 

through the membrane keyboard on the control panel, (i.e. the CONSOLE-

MODE) and secondly through the PC keyboard (PC MODE). 

PC Mode of operation enables to perform variety of Tests like Tensile, Compression, Fix 

load, fixed travel, Load Deflection tests, Cyclic, Compressibility & recovery test. All test 

results are represented both “graphically” as well as in “figures”.  

Graphs are represented as   LOAD   Vs   %ELONGATION, LOAD   Vs   TRAVEL (mm) and 

STRESS   Vs    STRAIN   curve along with the modulus values. Another important feature 

is the Master graph comparison and review mode. Apart from handling  variety  of  tests, 

the software is also imparted with the ability to process data satisfactory. 
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Statistics make the data comprehensible. The system computes STATISTICAL VALUE 

viz. standard deviation, mean, minimum, maximum variance and Average curve of the 

lot under study.  

 

9000 SERIES WITH ITS ENHANCED FEATURES 

 9000 series has proved its standard by offering various enhanced features which  are as 

follows: 

 Testing versatility: 

*    Large testing width and crosshead travel.  

 

*    Wide Range of Crosshead speeds suitable for various industries. 

 

*    Load cell capacities from 1 kg to 30 tones. 

 

*    Each load cell can test in tension, compression or tension through compression. 

 

*   Software for a range of test methods and selectable measurement units 

 

• Low range and high range extensometers. (Optional) 

 

 Precision: 

 

*    Load cell to +/- 0.02% of the full scale. 

 

*    High stiffness to minimize deflection. 
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 Productivity: 

 

*    Simple Menu driven/ User-friendly control & statistical software. 

 

   *    Communication between console and PC through RS232 port/USB,  this avoids    

opening  of the PC system to install the protocol card.  

 

*    Pneumatic grips. 

 

*    Seated operation to improve operator efficiency. 

 

*    Two Modes of Operation: 

 CONSOLE-MODE: Machine is controlled through keyboard of control unit 

and the results are displayed on Backlit display. 

 

 PC MODE: Machine control interaction through PC keyboard and soft 

screen   and the printer for hard copy. 

*    Interaction language is ENGLISH. 

 

 Information system interface: 

Test name and batch name perform the sample identification. Once Test parameters 

(usually remain fix) are set for a material, System sets test parameters viz. Testing 

speed, gauge length (Sample length i.e. the distance between the two grips), units, 

graph type, required modulus values etc. are automatically set when same Test Name is 

specified. If desired, this default parameter can be altered. 

 



 
7  

*    Variety of graphical representation: 

 Load Vs % Elongation 

 Load Vs  travel 

 Stress Vs Strain 

 

*    Modulus of Elasticity. 

 

*    Modulus at Programmable % Elongation. 

 

*    Yield strength. 

 

*    Graph scaling both automatic & fixed. 

 

*    Printer output for numeric report of multiple specimens and parameter set by         

operator.   

 

*    Printer output for graphical results at the end of the test. 

 

*    Data files can store test curves and data for later analysis. 

 

Gives management & statistical report figuring: 

standard deviation, Mean Mode and Median. 

 

We have also provided information regarding the test 

procedure, which will help to fetch assured quality at 

user's end. PLEASE TAKE NOTE OF IT. 

 



 
8  

 

Dak System Inc machine 9000 series has been designed to perform test on 

solid materials at a wide range of loads, i.e. tensile, compression and flexural 

tests with a continuous and reverse stress load application. 

This variety offers almost all possibilities of testing the characteristics and 

properties of specimen material until specimen fracture. For this reason 

following care has been taken in testing the Test parameter and performing 

several test procedures. 

Precise Test Data with High Resolution: 

All test data is synchronously recorded and then processed. The measurement 

accuracy is decisively improved via automatic offset correction, temperature 

and long-term drift. The digital sensor and zero point setting minimize the time 

required for settings and optimize the test data long-term stability. The 

measurement range is used to an optimum and the limit values of all sensors are 

monitored. The weight of specimen holders is compensated automatically. Test 

Results, Test curve and graphical evaluation at one look. 

 

Self Identification: 

All sensors are self-identifiable by the use of a non-changeable coding memory 

contained in the respective connecting plugs. In addition, this memory 

contains all relevant calibration limit, administration data, nominal values, etc. 
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This function supports the endeavors of the manipulation-proof documentation in 

quality assurance system. Here the system detects the capacity of the connected 

load cell automatically. This enables to set the overload value (which is 10% higher 

than load cell capacity. for eg.50 kg load cell will have over load value of 55kg.), 

calibration factor and other relevant parameters. The system will stop the 

crosshead motion while testing the specimen if it exceeds the overload value of the 

load cell.  

 

Proven Flexible Software: 

It has all the regular feature of the Tensile Testing Machine to perform regular 

tensile testing. It has features to calculate the cross sectional area of different 

types of specimen. Like for Strip type of specimen where the width is fixed, by 

giving the thickness of the sample C.S.Area is calculated. Similarly C.S.Area for 

Rod is calculated by giving diameter. For Yarn, denier is given to get Tenacity. 

MG200 parameter is used for calculating T.S. for lamp filament industry. 

Pre-Loading: 

Pre-loading allows setting the initial tension on the specimen. After the start of 

test once the specimen under the test achieves the preload, the system will take 

that of position as sample length for the calculation of %Elongation. This is 

specifically useful in wire or similar industries, where certain amount of preload 

is required to remove the bends and looseness before sample actually starts 

elongating. As in certain wires the elongation is very low, these initial 

discrepancies could have added up to the % elongation considerably. 

The Speed of the Cross Head: 

It can be directly set from the PC Keyboard. The gauge length is set with 

UP/DOWN keys. After setting the gauge length, the sample is gripped 

between two jaws. Here when the actual test is started, the crosshead will move 

with the selected speed. Now the specimen is stressed and the crosshead will 

 



 
10  

stop as soon as the sample breaks. The crosshead now returns back to the 

sample length initially at full speed and as it approaches the initial set length it 

slows down and finally stops at the initial set length, this saves time. This 

feature also avoids the overshoot or undershoots, while maintaining the 

accuracy in positioning of the crosshead. 

 

The Machine is featured with Special Tests like: 

 

1) Fixed Loading Test: In this test the Load Parameter is fed, which 

determines the stop point of the Test. i.e. the Specimen under test is 

stressed till the loading reaches the set load. The Crosshead Stops at this 

point. This test is useful to know Percentage Stretch at particular Load for 

Materials like dynacrap cloth, Rubber etc.  

 

2) Fixed Travel Test: In this test the Crosshead can be programmed to travel 

through desired distance. This gives the loading on the specimen under test at 

particular elongation. 

 

3) Compression Test:  This test is performed in conjunction with a Compression 

cage, where a specimen under test is compressed between two flat plates. In this 

test, the system gives the % compression and absolute Compression. 
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4) Cyclic Test:  This test is to study the dynamic Properties of the Specimen 

under test. Here the Specimen is subjected to stress for number of cycles 

(where cycles are Programmable). This test can be performed either by Fixed 

Loading or Fixed Travel. Suppose if the Test selected is to be done by fixed 

Loading. After gripping the sample, the test is started. The specimen is loaded 

to the desired set load then the Crosshead stops & returns back to the sample 

length, this repeats for the number of cycles Programmed. Once the test is over, 

the system gives the % Elongation of each cycle.  

 

5) Compressibility & Recovery Test: This test can be performed with a 

specially designed Compression cage having measuring gauge to measure the 

Compression & recovery with an accuracy of 1/100mm. There are two 

different types of gauge attachments, which differ in following respect: 
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i) Compression Cage with dial indicator: - Here the compression cage 

will have Dial indicator for the measurement of the compression with 

accuracy of 1/100 mm. In this kind of system the system will apply the 

required pre-loading (as programmed) and will give a beep sound, the 

operator will have to feed the reading of the dial indicator in the PC. The 

system will then operate the motor automatically to apply the Total load as 

programmed prior to the start of the test. As soon as the Total load is 

attained the motor will stop automatically and wait for 60 sec (or any other 

Time interval as this is also programmable). After this time interval the 

system will again give a beep, and the operator will have to feed the dial 

indicator reading. Now the motor will start automatically to reduce the load 

on the specimen to the programmed pre-load. Here the system will again 

wait for 60 sec (or any other programmable time), and will give a beep after 

this time interval, for the operator to feed the dial indicator reading. After 

this the crosshead will return to the rest position. Now the PC screen will 

display all the reading along with calculated figures of Compressibility 

(expressed in %) and Recovery (expressed in %). 

ii). Compression cage with LVDT (Electronic displacement sensor): - 

In this kind of attachment no human intervention is required during the 

test. Here the LVDT attached with the system will measure the 

displacement and will be automatically give the feed back of the 

displacement to the Computerized Tensile Testing Machine. Hence with 

this attachment the test can be considered fully automatic. Once the 

operator after placing the sample in the compression cage presses the start 

key, the system will carry out the complete procedure automatically and will 

display the complete test results on the PC screen. Here the LVDT used 

will have total span of 5mm measurement. 
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6) Flexural Test: 

In conjunction with flexural cage the power of the software enables to achieve 

flexural stress and strain. Here the software enables to enter all the variable viz. 

Span Width, Depth, and required % strain (this determines the travel of the center 

anvil) 

 

Direct extension measurement: 

Contact extensometers, which measure extension directly on the specimen, are 

applied in those cases where high precision and accuracy of extension 

measurement is a must. “Dak System Inc” offers a mature and proven program of 

extension measurement systems. 
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Salient Features 

 Load Indication in various standards viz Kg, Newton and Pound. 

 Test Results represented graphically as Load vs % Elongation, Load vs 

Absolute travel & Stress vs. Strain Curve. 

 Results indicate load at Peak & Break, T.S at Peak and Break along with 

selected modulus values. 

 The test results can be reviewed in any unit irrespective of the unit selected 

during test. 

 Step less variation of crosshead speed that can be directly set from the 

keyboard. 

               Following speed ranges are available:- 

 

 

 

 

 

 

 Various methods of tensile strength (stress) Calculation is available viz: 

a. T.S= Load/ Cross sectional Area. 

(Most commonly used) 

b. Tenacity = Load in grams/denier. 

 (Used in yarn testing) 

c. T.S = Load in grams/ MG200 (used in filament & lamp manufacturing  

industries for tungsten & molybdenum wires).    

5mm/min – 500mm/min With DC servo drive TYPE 1 

1mm/min – 500mm/min With DC servo drive TYPE 2 

1mm/min – 1000mm/min With AC servo drive TYPE 1 

0.1mm/min – 500mm/min With AC servo drive TYPE 2 

0.01mm/min -1000mm/min With AC servo drive TYPE 3 
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d. Flexural strength = 3 P L/2 b*d*d    

Where P= Load at given load deflection curve.            

 L= Support Span. 

 b= width of beam tested. 

d= depth of beam tested. 

 

Directly gives % Elongation for: 

Flat sample using formula: 

                                         Final length - Initial length  

     % Elongation = _________________________________   * 100    

                                               Initial Length 

For Ring Specimen as,  

 

                              Final Perimeter -Initial Perimeter 

     % Elongation = ___________________________________ *100  

                                                        Initial Perimeter 

 

              Service: - Simple, Rapid & Value for Money. 

 

All actual software and hardware data can be output to the screen or to a 

printer. This data can be transmitted to Dak System Inc via FAX or an Email, 

thus a price worthy and rapid diagnosis of eventual faults can be made. As the 

test machine hardware consist of only a few units, faults can be rapidly and 

easily localized and rectified by exchanging the faulty units for good ones. 
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PRELIMINARY INSTRUCTIONS 

Unpack the machine carefully. In the case of damage during transport, make 

the usual reserves and declarations to the carriers. 

When handling the test frame, never take hold of it by the sides, by the upper 

transverse or by the mobile crosshead. It can be transported on a forklift 

truck if necessary. 

Place the test frame and the control console side by side, allowing easy access 

to their backs 

The rear door of frame, which supports the various interconnections, can be 

opened, after having removed the fixing screws, in order to gain access to the 

motors and their control circuits. 

 
 

 

 

 

 



 
17  

GENERAL DESCRIPTION OF THE MACHINE 

The 9000 series tensile testing machine is comprises of a test frame, control 

unit and a servo drive. The frame supports two upright columns, which guide a 

mobile crosshead driven by two lateral screws. The load cell is fixed either to 

the top or to the bottom transverse, depending on whether the test is being 

performed in tension in the upper working area, or in tension or compression 

in the lower zone. 

CROSSHEAD DRIVE SYSTEM 

Principle: The crosshead is displaced by two lateral screws that are driven by a 

Servomotor via two sets of reducing gears. The transmission between the motor 

and the reducing gears is by the means of synchronous crosshead displacement, 

whatever the load. 

Servo control of displacement speed: The system is driven by a quartz crystal 

oscillator linked to coding wheel for direct speed setting. It measures the speed 

from electrical pulses emitted by an optical encoder integrally attached to the 

shaft of the motor. The crystal oscillator emits pulses with a fixed frequency 

perfectly stable with time. It provides time base for the system and the speeds 

displayed numerically by means of the coding wheels correspond to synthesized 

derived frequencies. 

The servo control system acts on the motor in such a way that its speed of 

rotation i.e. the frequency of the pulses emitted by the encoder remains 

permanently equal to the frequency value from the synthesizer, defined by the 

coding wheels. 

Load measuring system: 

Principle: Load measurement is carried out by means of a dynamometer cell 

equipped with semi conducting strain gauges and located in the mobile cross head. 

Each type of cell is cabled differently in its connector, enabling the logic system to 

recognize it and to place the decimal point and the range selector in consequence. 
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A direct current measuring system transforms the load applied to the cell into 

an electromotive force, and this is then transmitted to the digital voltmeter. 

Load cell: The cell contains strain gauges mounted in a Wheatstone bridge 

configuration, and bonded to bar which supports the applied load. If a constant 

voltage is imposed across one of the diagnosis of the bridge, the signal, which 

appears across the other diagonal, is proportional to the applied load. 

Signal amplifier: The strain gauge bridge is supplied by a constant stabilized 

voltage. The output signal from the cell is amplified before being fed to the 

digital voltmeter. The amplifier comprises a balancing circuit for compensating 

for the weight of the grips and any other attachments, which might be 

suspended from the cell. 

The sensitivity is changed automatically, without any intervention of the      

operator. 
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Tensile test in the upper area: Take care that the upper limit switch is in a 

position such that it is activated by the mobile crosshead when the distance 

between the two grips is equal to the initial length of the specimen to be tested.  

The lower limit switch should be positioned so that the descending crosshead 

does not collide with the fixing nose of the bottom traverse. 

Tensile test in the lower area: Take care that the lower limit switch is in a 

position such that it is activated by the mobile crosshead when the distance 

between the two grips is equal to the initial length of the specimen to be tested. 

The upper limit switch should be positioned so that the ascending crosshead 

does not collide with the fixing of the top traverse. 

Compression test in the lower area: Take care that the lower limit switch is in 

a position such that it is activated by the mobile crosshead when the distance 

between the two platens attains a pre-determined value, depending on the 

height and the strength of the specimen. The upper limit switch should be 

positioned so that the ascending crosshead does not collide with the fixing nose 

of the top traverse. 

Caution: In the case of a faulty setting of the corresponding limit switch, and in 

spite of the electronic safety devices, it is impossible to stop the crosshead 

immediately, because of the momentum due to the high return speed. The load 

cell will therefore be damaged due to COMPRESSIVE overload.
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                ADVANTAGES OF PC MODE 

The PC mode has advantages over the Console-mode. With its visual aid and 

an easy interface, it becomes a powerful option. The powerful software 

provided enables the user to perform various test conditions.  

The following points highlight this: - 

 There are predefined test procedures in the software. This saves the 

operator’s time in setting up different tests. 

 The software enables the user to plot the graph of quantities in various 

permutation and combinations like Stress v/s Strain, Load v/s Strain, Load 

v/s % Strain, and Load v/s Deflection (Travel). 

 The terminating condition of a test can be set to any parameter viz. Load, 

travel, % Stress, %Strain, and proprietary calculated value. 

 The software has provision of 25 data points. This enables the user to set 

data points in various permutations and combinations. E.g. load at 10% 

Elongation, Peak load, Peak Elongation. 

 With extensive coverage and easy interface, the software meets the 

requirement of every industry.  

 Data can be saved for future analysis and data can be exported for further 

analysis in Excel or SPSS. 

 The provision to work in any units enables the user to carry on the tests as 

per the industry standard. e.g. N/sq.mm, Kg/sq.cm, Psi. 

 Cyclic tests can be performed only in the PC mode. 
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An Overview of the Software  

[This software assumes that the user is familiar with Windows-XP/Windows 

2000 Operating system] 

HARDWARE AND SOFTWARE REQUIREMENTS: - 

Computer: 

PENTIUM IV or above with at least 1GB or more RAM. 

Disk Space 

Min 20MB Free 

Operating System: 

Windows - Windows XP or Windows 2000 

Input Output Ports: 

Parallel Port for Printer, Serial Port or USB port for PC Communication. 

In the Comm. Port Properties: Select the Port as Auto.  

Settings Baud Rate in the control unit. Connect 9 pin Serial Port connector or 

the USB connector between the PC and control unit. Press Auto to set the com 

port and make sure that the Baud Rate is same in both the Console as well as the 

PC mode setting to ensure compatibility 

Installation of software: 

Insert the disk in the drive. Double click the My Computer icon and the disk 

icon in it. Execute the setup.exe file in it. Click the next button until the setup 

is complete. 

Create Shortcut: 

Click the Right Mouse Button on the screen and select the New, Shortcut. 

Type “C:\Program Files\UTM_09\edittest” in the box provided and clicks next.   
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Type “C:\Program Files\ UTM_09\Runtest” in the box provided and 

clicks next. 

Type “C:\Program Files\ UTM_09\Analysis” in the box provided and 

clicks next. 

Note: In the above lines quotes are very important. 

The “TEST BENCH” Software (Y2K Complaint) is object oriented and user 

friendly. Object Oriented means one can create customized test procedures, 

any unit can be accommodated & the results can be changed to different set 

units at a single click. It allows creating proprietary Data points, User 

defined fields and has a facility to enable or disable results appearing in the 

report format. Various tests are predefined and are suitable for most 

industrial needs as per ASTM, DIN & IS 

Chapter 2 The General terms used in this software are as : 
 

Test: is the definition of parameters and methods that are used to perform a 

test. 

User: is a group of Tests, all the different users are separated. 

Batch: Specimens are tested in batches, thus batch is a group of specimens 

tested under a test. 

Thus before performing the first test on the specimen the User, Test and 

batches has to be created. 

The User and the tests are created in the Edit Test procedure while the 

batches are created in Run Test. This software consists of three main parts: 

Edit Test: configures a test and defines different parameters and procedures 

for a test. User and test are created or edited in edit test. 

Run test: creates batches and perform tests. 
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Analysis: After testing the specimens the analysis can be done separately by 

Analysis. Performs various operations on the data of tests, shows graph and 

produces the report. 

Also the users have been classified into two categories  

Supervisor: creates and changes the parameters of the test and performs user 

operations also. 

User: performs test and analyses of graph and report of the tests. 

This section teaches the basics of the software, including the menus and 

screens.  You will see how these may be used together to create a test routine. 

The basics are: 

The Screen 

System Menu 

Menu Commands 

Screen Elements 

 

Figure 1. 

The screen elements are as in figure 1. 

Item Description 

1 Title bar. 

2 Menu Bar. 

3 Toolbar. 

4 Status bar. 
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 TITLE BAR 

The title bar contains the name of the program. It is indicated by “Dak Edit   
Test (Dak System Inc, Tensile)”  in figure 1. 

MENU BAR 

The menu bar has several pull down menus that you access by selecting one 
of the menu names.                                                                                                              
Figure 2 

 
The menu bar options will normally be displayed in black.  Some of the 
options may appear grey. If a menu option is grey, you cannot select it. 
These grey options indicate their relation with other functions. 

SELECTING THE MENU BAR 

Keyboard: Press ALT or F10 key to highlight the menu bar. 

Press the LEFT ARROW or RIGHT ARROW to highlight the menu you 
want. Press ENTER to open the selected menu. 

The menu names have underlined letters; you can move to the menu bar and 
open it by pressing the ALT or F10 key and the underlined letter. 

 

Mouse: Point to the name of the menu on the menu bar and click the left 
button of the mouse on the name to open the menu. Hold the left mouse 
button down and drag the cursor down the menu. 

TOOL BAR 

The tool bar is shown in figure 3 below the tool bar contains shortcuts to the 
menu-related items.  

 
STATUS BAR 

The status bar is at the bottom of the screen. It shows the current status of 
any operation. It is shown in figure 4. 
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Figure 4 

The dialog box displays additional information about the test conditions. Most 
dialog boxes contain options that you are requested to select. Options grouped 
together within a box indicate that only one option may be selected 

Figure 5 

 
Further if you select WIDTH then the following box appears which demands 
more information about the values to be entered and about the test to be 
conducted. 

The below box appears on the click of the WIDTH option which asks for 
further information. 

Figure 6 

 
Moving within a Dialog Box 

 

The dialog box always contains an ESC or Cancel and OK button. Press the 
Cancel key to leave the dialog box without changing any of the fields. 

 

To move between the groups press the TAB key to move forward or the SHIFT 
+ TAB to move backwards. Within any group of options the arrow keys are also 
available. The dashed rectangular box outline (focus box) indicates the current 
position. 
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There is a choice of six different types selectable from within a group box. 

 

1: Radio Button 

 

A radio button is a small circle.  These are mutually exclusive items. A black 
dot inside one of the circles indicates the selected option. 

Figure 7 

 
 

                    Keyboard:  Press the TAB key to move to the option group. 

The focus box around the text will signify the selected item. Use the ARROW 

keys to select the radio button. 

Press SPACEBAR to select. Any option previously selected will switch off 

automatically. Press “ENTER” when complete. 

 

Mouse: Click on the radio button option required. Any option previously 

selected will switch off automatically 

            

2: PUSHBUTTON 

Pushbuttons are grey rectangular illustrations of keyboard keys that denote 

the routes for leaving a dialog box or for activating changes.  The action of 

using the pushbutton applies immediately.  There is always more than one 

pushbutton available to you and the action of each button is defined by its text 

(for example OK or Cancel.) 

 
          Figure 8 
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The TAB key moves you to any of the available options within the current 

screen. The selected button has a focus box around the text of the Pushbutton. 

The LEFT and RIGHT ARROW keys move you between the available buttons. 

Select the appropriate Pushbutton and press ENTER. 

ESC key on the keyboard performs the same function as the Pushbutton cancel. 

The ESC pushbutton closes the current dialog box. This action does not affect 

any previous changes. 

Keyboard: Select the appropriate key and press ENTER performs the same 

function. 

Mouse: The mouse performs the action immediately after you point and click 

on the Pushbutton. 

3. TEXT 

A flashing cursor appears in the entry field when you move to any text entry 

box.  If the mouse is moved across any text box, the cursor changes from an 

arrow to an I-bar. Type your text or series of characters in this window. When 

you drag the mouse pointer across any previously entered text. The text is 

highlighted and will be deleted when the next key is pressed. 

Some boxes have a limited number of characters that may be entered. If too 

many are entered, the computer will beep. You must delete previously entered 

characters before you can continue. 

A text box may require alphanumeric or numeric characters. You can use any 

alphanumeric character in a test name or comment box.  When you enter 

alphabetic characters into a field that expects a numeric value, an error message 

appears. Respond to the error message and correct the fault. 
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4: COMBINATION BOX 

A combination box is a fixed length box with an arrow on the right. The text 

in the box is for information purposes and cannot be changed without 

opening the list box. The list box contains a list displaying the available 

choices from which you select one. Entering the first letter of the name and 

using the UP and DOWN ARROW keys can perform selection of the name. 

 Figure 9 

The slider box allows you to see information that is not currently displayed 

on the screen. The arrows appear black when more options than can be 

viewed in the window are available. The example represents the top of the 

list box and illustrates that more options are available. 

Keyboard: Press the ALT + DOWN ARROW to open the list box. The 

focus box around the text will signify the selected item. 

Use the ARROW keys to move within the list box 
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Press TAB to move to the next field or ALT + DOWN or ENTER key to select 

the item. 

Mouse: Click on the right hand arrow to open the list box. 

Click on the scroll arrows until the focus box highlights the option required. 

Click on the item again to place the choice in the combination box. 

   Or                                                                                                           
Click on the right arrow to open the list box. 

Click on the slider box and hold the left mouse button down.                                
Drag the mouse to scroll through the list box.  

 

5: CHECK BOX 

Square check boxes in a dialog box offer a list of options. You can select one or 

more options as appropriate. When a check box is selected it contains an in the 

box. When you turn the option off, the box is empty. 

 

Figure 10 

Keyboard:  Press the TAB key to move to the check box group. The focus box 

around the text will signify the selected item. Use the ARROW keys to move to the 

check box. Press SPACEBAR to turn the option on or off.                                       

Mouse: Point to the check box or text of the option required. Click on the mouse button. 

MESSAGES 

Messages advise you that you have changed something with respect to the 

operation. The messages appear as Action or Warning. You must respond to 

the message by using the pushbuttons within the massage box. 
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All the message boxes contain text that corresponds to the application you 

have chosen or are about to perform. Whenever a message box appears you 

must make a choice before you can proceed. 

Message boxes are a fixed size and may be moved to another part of the screen 

if it is necessary to review the screen.  To do this, move the mouse to the 

message title bar, then click and hold down the left mouse button, Move the 

mouse to drag the message box to the required position.  

Action Message 

The action message will tell you that a condition requires attention. You must 

take action before proceeding by pressing one of the PUSHBUTTONS. 

 

Information Message  

The information Message will tell you that a condition requires immediate 
attention. You must take the required action displayed before proceeding. 
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EDIT TEST 

Edit test enables you to design and name a new configuration for any specified 

test or test method from existing test configurations. You switch to edit test by 

double Clicking the Edit test icon on the desktop screen. The system prompts 

for password as shown in figure 1. Enter the supervisor password. Click Ok 

button. The default password for the supervisor is SUPER.  

Figure 12 

  
 

Click the User option under the Open Menu as shown in the figure 13. This 

can be done by pressing [Ctrl + M] key or clicking User button as shown below. 

Figure 13 

 
System prompts you to select the User name or create new User name. User 

name is the group of tests. The screen is shown in figure 14 below. 

 

After entering the USER option the following screen as shown in Figure 15 

below will appear. There are a few PUSHBUTTONS as seen below the                       
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.......function of which is explained later. 

Figure 15 

 

The functions of the Pushbuttons are as: 

New (Alt + N): creates a new User (group of tests). A new user created 

consists of only the Master tests. The code for the user must be different for 

different user, should not contain space and exceed eight characters. 

         Modify (Alt + M): Allows changes in the name of existing user. 

                Delete (Alt + D): Allows you to delete the highlighted user an existing group.  

Select (Alt + S or↵): opens the current user for working. 

Cancel (Alt + C or Esc): cancels the current operation of opening a user. 

[Note: Some of the predefined tests are provided for all new and existing 

companies so that they are opened and modified by the user. These tests are 

called as Master tests. These are read only tests.] 

[Note: It is impossible to start with a blank configuration. Thus to create a 

test, open a test and save it as a new test.] 

After opening the user click the Test option under the Open menu as shown 

below or press Ctrl + T.                                                                                                           
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Figure 16 

 

A screen consisting of the test is as shown in figure 17 below. Select the test to 

configure and click Open button to open the selected test. Install test installs 

the test from the selected directory. Delete test deletes the selected test. Since 

Master Tests (as shown by uppercase letters) are read only tests, they cannot be 

deleted.                                             

 

Figure 17 

It is advised to use lower case letter while saving a test with Save As option. E.g. 

TENSILE PLASTIC is saved as tensile plastic.                                                                                

Pl Note: There should be no space between the letters while writing a test 

name e.g. Instead of    “tensile kg extn” write  “tensile_kg_extn’ use “_” 

instead of spaces. 
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The menu changes as shown in the figure 18. 

The options under the file Menu are as:  

Figure 18  

The Save option saves the current test. A test has to be derived by saving in 

different name by the Save As option. The next option is Create Installable 

Test, which is for creating an installable test. The import test imports a test from 

a selected directory. To return to the previous menu click the Return To Main 

Menu or press Alt + X. 

On selecting Save As a new test name is prompted as shown in figure 6.Enter a 

new name and click OK. 

Figure 19  

[Note: Master tests are Read only tests thus Save option cannot save a 
Master] 

Configure: Configures the password and date setting for the system.  

Figure 20  
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Password: can be changed by the option Password under the configure menu. 
The old password is to be entered in the old password Box and new password is 
entered in the new password Box. If the old password matches then the new 
password is the current password for the current mode (Supervisor/User). 

Figure 21  

Date: configures the date for the system. Enter the new date in the box in the 

format of  

dd-mm-yy (Date-Month-Year). 

Figure 22  

Edit test- Understanding the terms and concepts of the values EDITED…. 

 The available option under “Machine” sets the test parameters as shown below 

in   Figure 23  
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As the cursor goes to MACHINE the following 4 options appear  

1. Unit – It enables the user to select the preferred unit system as per his 

requirement the figure below shows the different UNIT systems provided. 

Figure 24  

The user can select the unit in any one of the SIX parameters namely: 

Load, Travel, Area, Stress, Strain 

Selecting the unit e.g. “kg” as shown above selects - cm, sq.cm, kg/sq.cm, % 

Elongation in Load, Travel, Area, Stress, and Strain  

To change the unit select the desired unit and click on UPDATE and check it as 

default unit and enter the multiplying factor according to the respective 

conversion factor. Then click on OK.  
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2. Grips - It is the second option which enables to select the type of grip. 

Figure 25   

As shown above in Figure 25 there are two types of grips,  any grip which does 

not use pneumatic or  air compressor is considered in the NORMAL category 

and if the user uses Pneumatic / Hydraulic grip then he has to check this 

option only then will the pneumatic grip be functional without its selection 

there will be no action for pneumatic. 

3. Load cell – The 3rd option is for the load cell capacity used for conducting 

that particular test e.g. the figure below shows that the load cell used for the 

particular test is of 250 kg. 

Figure 26  

There is a range of capacity, which is available when you click on the downward 

arrow depending upon the capacity of the machine you are using and the load 

cell selected. 
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As you can see in the above figure 26 there is a box saying LOADCELL 

CONFIRMATION, if you tick this box then the system will confirm and 

cross check the capacity of load cell connected to the capacity selected here 

this helps in avoiding any errors in precision or damage to the machine and 

load cell due to incompatible use especially when the user uses more than 1 

load cell. For users who conduct multiple tests in a day and there are 

constant parameters involved in the tests and samples and if you do not want 

this confirmation you can simply uncheck the box by clicking on it and then 

saving this change by going in the FILE option above and clicking SAVE. 

4. Extensometer- The 4th option is of the extensometer Figure 27 below 

shows that:   

Figure 27    

The first block below says “Extensometer Present” instructs the system to 

use Extensometer reading once it is connected to the console panel, this 

option is mandatory for using extensometer reading. 

The second box says Extensometer this has 3 options like shown below in 

Figure 28  
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a. The 1st option is to be selected if a High Elongation Extensometer is 
connected. 

b. 2nd option for the Clip on extensometer 

c. 3rd option if none of the extensometers are to be used and the Encoder is 
the mode of reading recorder. 

The third box says Extensometer Confirmation, which is the same as Load 

cell confirmation option which if enabled confirms its attachment during the 

run test. 

The forth box says Extensometer Correction  

The user can simply enable it by a click. This is a powerful algorithm & is called 

the Extensometer Correction Factor. Clip-on extensometer when used for 

measurement of strain especially for testing of metal specimens having very 

heavy jerk at break may damage it. If extensometer is removed before break 

then the user will not get complete curve up to break. To take care that both 

these problems of the extensometer damage & to get curve up to break, special 

algorithm is employed so that after reaching the yield point & in the plastic 

region, pressing of a specific key on the console signals a command to the PC to 

initiate the correction algorithm on the encoder travel data in place of 

extensometer data & the user can remove the extensometer from the specimen. 

With this algorithm continuous curve up to break is achieved as if extensometer 

is used, even after its removal 

As you can see in the Figure 27 above there is a pushbutton called GAUGE 

LENGTH when you click on this option a box as shown below appears:  

Fig 29  
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This option can be used to set the Gauge length i.e. the length under test and 
between the extensometer clips. The above options can be used depending upon 
the users convenience and the sample type and variation. 

After the desired option is selected click on OK to proceed further. 

The 2nd option in the Menu Bar is “TEST” 

The test option has the following drop down options:  

Fig30     

1. Precondition: sets the precondition for the test as in figure 32 below. The 

precondition gets enabled if the Precondition box is checked. On reaching this 

precondition if the Load Tare box is checked the precondition Load/Force is set 

to zero load and if Extension Tare box is checked the precondition extension on 

the Extensometer is set to zero extension. The extension tare is not to be set if 

there is no Extensometer connected. The precondition can be on Force, Stress, 

Strain, Extension and Travel. The value is given in the value box. The speed to 

reach the precondition is specified in the speed box. Delay is the wait in seconds 

that should occur after reaching the precondition. To wait for a user response, 

enter value -1 in the Delay box.  
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Figure 31  

Dimension: Selects the dimension of the specimen to be tested. The 

dimensions allowed by the machine are as and their Cross-Sectional Area 

(CSA) is calculated as below there are 3 different specimen geometries are 

shown as egs: Figure 32 

 

 Rectangular: By selecting Rectangular, Width and Thickness button 
appears and the area is calculated by: C.S.Area = Width x Thickness. 
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 Round: By selecting Round, Diameter button appears and the area is 
calculated by:  
C.S.Area = (∏ x diameter2) / 4. 

 

 Round Tube: By selecting Round tube, External and Internal Diameter 
buttons named Ext. Diameter and Int. Diameter appears. The area is 
calculated by: 

               C.S.Area = (External diameter2 - internal diameter2) x ∏ / 4. 

 Square Ring: Square ring requires two entries radial width and axial 
thickness. The area is calculated by C.S.Area= Width x Thickness. The area 
for one point of the ring, although the area of two points of the ring is are 
used to calculate the stress values for this geometry. 

 O-Ring: Especially this method is used in testing Condom cut in 
Ring shape specimen. It is used in ring type specimen. The cross-
sectional area is determined when width and the thickness of the 
specimen are fed. 

                           C.S.Area = 2 * (∏ * Diameter2 / 4). 

 Mg. 200: This method is used in filament and light manufacturing 
industries. Where, 

           Tensile Strength = Peak Load / mg200. 

  Mg200 is the weight (in Milligrams) of 200mm of the tungsten or 
molybdenum wire. 

 Denier: It is used in yarn testing. Instead of C.S.Area, denier (in GMS) is 
fed. The results would show in Tenacity (instead of Tensile Strength). 

Denier is weight of 980 meter of yarn. 

 Area Direct: The cross-sectional area may be manually calculated and 
entered directly this is for irregular shaped specimen. 

     The dimension parameters can be given to system in three ways as   shown 
in figure 32. 

   There are three options Preset, Prompt and Measure. 

 Pre-set: sets a value that is common for all specimens and cannot be changed 
during the test. This value is given in the Value box. 

 Prompt: prompts for the value during the starting of the test and parameter 
appear in the run window and can be changed for all specimens by clicking 
the button in before the parameter in the run window.  
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 Measure: A number of values have to be entered as specified in the No. 
of readings. The entered data are calculated to get mean, median, 
minimum or maximum this method can be specified in the Analysis 
Method box. 

Stage: Each test can consist of ‘n’ number of stages and this can be done in the 

Stage option, here every parameter of each stage hence test can be controlled 

these include Number of stages, Stage speeds, their termination conditions, 

Crosshead return speed for every stage, auto/ manual return of the crosshead 

after the test. The other options include optional display of graph that can be 

done by checking the box for the graph. Below Figure33 is the picture of the 

Stage window and its options. This window is restricted only to the Super user 

hence only the person with Superuser password can view and edit these 

parameters for other users the below Stage Speed window appears to control 

the Speed parameters.  

Figure 33  

Stage Speed: It configures the crosshead speed in the Up and Down stroke of 

the test. The required stage can be selected by clicking on the desired stage. 

The option “No of Stages” indicates the total no. of stages in the particular 

test, “Stage to Configure” shows the stage selected for which the speed has to 
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be edited. Any kind of modification in the speed has to be saved by clicking 

on the “Modify” push button followed by “OK”.       

Figure.34 

 

 

Test Options: 

Followed by Stage speed the next option is called “Test Options” as shown 
below. There are multiple options provided which the user can enable as per his 
specific requirement, however it is to be noted that the below options showing 
values i.e. Positive data acquisition, Times Data Acquisition, Enable Postpone 
option etc should not be changed unless instructed by Dak.Just select or 
deselect the options and click OK to proceed. Figure 35 

 

 

 

 

 

 

Travel Factor 

Figure 
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36  

Data Points: 

Using the Tension General Purpose program, data points may be defined as the 

value of Force, Stress, %Stress, Travel, Strain, %Strain at a Specified Travel, 

Strain, %Strain, Peak, Break, Start point, End point for cyclic test, or single 

crosshead travel tests. 

There are few predefined data points, which may be changed, added to, or 

deleted to suit your test requirements.  These are defined as the values for 

Force at Peak (Peak Load) Strain at Peak (Peak Strain), Force at Break (Break 

Load) and Strain at Break (Break Elongation) and Modulus values at different % 

Values. The maximum number of data points that you can configure is twenty-

five. You may use the “Result Name” text field to define your own names. You 

must configure data points before setting any Secant or Chord modulus values. 
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Figure 37  

Define a Result Name, which does not exceed thirteen characters in length, 

for the data point you are about to configure.  If you do not give a name to 

the data point, an error message will be displayed when you use the Add 

Push Button 

The Two combination boxes below the Result name will initially have Force 

and Peak in them. Click on the down arrow to open the list box of options.  

Select one of the names; the options are Force, Stress, %Stress, Travel, 

Strain and %Strain.  Any of the previously mentioned points may be paired 

with Travel Strain, %Strain, Peak, Break, Start point or End point in the 

second combination box. Press the Add Push Button when you have 

completed the detail for data point.  The information will appear in the Data 

points configured box. If necessary, configure additional data points. The 

Up and Down radio button is to be set to the direction of the crosshead 

during the calculation. The display check box allows the user to control the 

output of the data point to be displayed in the report. 

Update: for modification in the existing data points click at the required data 

point, make the necessary changes and press the update button. 
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Delete: deletes all the Data points if there is no link between the user defined 

points and data points. 

User Defined Fields: 

 

(Max 16) are the fields that are needed for calculation from data points or some 

parameter to be added for a test. These fields are set to be as Preset, Prompt, 

Calculate or Data point. The detailed description of each item is as: 

 

Name: Specifies the name of the field. 

Type: Box consists of the types of way the data can be achieved. It may be a 

Preset, Prompt, Calculate or Data point. Preset and Prompt have been 

explained earlier here Prompt value can be entered after test by setting the after 

test check box (for e.g. Final dimensions). Data points are not directly used in 

calculation thus they have to be derived as a User Defined point. Calculate type 

derives value calculated from the parameters and other User Defined points. 

The data point button changes to calculator when calculate is selected. 

Add: Adds a new User Defined point with current values. 

Modify modifies the User Defined point to the current values. 

Delete removes all the defined User Defined points. So care should be taken. 

Conversion Units: They are unit of the measurement and factor is the 
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multiplication factor of units of the measurement system from the default 
‘Kg/cm’ system.  

Data point are selected for User defined points by clicking the Data point 

button and selecting the required data point from the list of data points as 

shown in Figure 39 below. 

 

Calculate: Shows a formula editor as shown in figure 39 below. The formula 

formed by the parameters and other User Defined points can be used for 

calculation of current User Defined point value. The current user defined 

point button in the calculator is disabled. The parameters for the test are 

shown on the bottom left of the dialog box. A formula could be devised from 

the formula editor when Calculate is enabled and the pushbutton 

“Calculate” is clicked, this opens a new pop up “Formula Editor” & the 

required formulae can be created. For e.g. in the figure the value of the field 

SV is calculated as  (S1 + S2) / 2 x 100.  
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   Figure 40  

 Note: Modify button shown in the figure 38 is to be clicked for changes to take 

place in the User Defined points. 

Property: Described in the property section. 

Secant and chord modulus: are as defined for a test as in figure below. The 

name of the field of secant modulus is entered in name box. The data point on 

which the secant modulus is to be calculated is specified in the combo box, 

which has all the data point in it. Similarly in Chord modulus the name and data 

points are specified from the three boxes. The display option in both the boxes 

is checked to display the values in the result. 

Recalculate extension if turned ON, this feature accounts for the toe offset 

effects.  It recalculates the Extension and Strain based on the initial slope of the 

stress-strain curve, and produces results accordingly.  The zero strain point will 

be used as the new origin (see Properties).  This only applies to calculated 

results and does not apply to limits for control of the crosshead.   
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Figure 41  

Secant modulus: The ratio of stress to strain at any given data point on the 

stress-strain curve from the stress origin. You must define a data point before 

any Secant modulus point. If you delete any data point, which is uses, a Secant 

modulus point a warning advises you, that the secant modulus points have 

been deleted.  

 

Figure 43 

Secant modulus: the value of secant is calculated as: 

        Secant = gradient [origin to data point] 

                      =   Stress at data point 

                            Strain at data point 
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Or, if Recalculate extension is ON secant is calculated from strain origin as: 

         =                  Stress at data point    

               Strain at data point calculated from 
         moved strain origin and set gauge length. 

 

Chord modulus: The ratio of difference in stress to the difference in strain 
between two data points.  You must define data points before any chord 
modulus points.  

Chord modulus: the value of the Chord is calculated as: 

Chord = gradient [between two defined data points] 

         = Stress at Chord point 2 - Stress at chord point 1 

             Strain at Chord point 2 - Strain at chord point 1 

Define your own result name for the Chord point.  Open the upper Data points 

available box and select one of the available points.  Select a second Data point 

available from the lower box. 

Outlier detection: sets the outlier for the test. Outlier detects and marks the 
test crossing the lower and upper outlier value. 

Figure 44  

Enable outlier detection: when checked (enabled) detects the outlier for the 

test and adds in report if the value is less then a Less than `<‘ sign is shown with 

the value and if the value exceeds then a greater than sign `>‘ is shown.             

Detect Outlier: when checked enables the outlier detection for the field in the 

outlier box.                                                                                                                                

Outlier: box contains all the fields defined in the test.                                       

Minimum and Maximum Value: Gives the minimum and maximum value for 

the field.                                                                                                                                         
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Regenerate: Generates the check routine for the field in outlier box.                                            

Update: Updates the current setting for the selected field minimum and 

maximum values. 

For example the Outlier detection for peak load are added in report as in  

Figure 45 
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Graph Settings: 

 

Figure 46  

As shown in the figure 46 above the graph scale can be set as per the users 

requirement, three options each for the “X” & “Y” axis are available. On 

clicking on the “Manual Scale Graph” the user gets to set the range from 

minimum to maximum for both the axes. After making the respective changes 

just click on “OK” 
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Print Options: 

Figure 47  

The “Print Option” allows the user to Print the details as per his 

requirements, to appear in report. Each of the above can be checked or 

unchecked as per choice. The user can also enter a Title in the column “Result 

title” like his company name etc and enter the name of the person in the 

“Note” box 
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RUN TEST 
The user can perform a test for the specimens through the Run test option. 
Click the icon of “Run Test” (figure 48) and the system prompts for password 
as shown in figure 49. Enter the password. Click the OK. The System detects 
the user (Supervisor/User).   

Figure 48 – RUN TEST icon 

  Figure 49  

Click Open Option in Menu bar and User option under it as shown in the figure 
50. This can be done by pressing [Ctrl + M] key or clicking on the “User” push 
button as shown below. 

 Figure 50 

On pressing “Ctrl+U” or clicking on Open User the below shown window 
opens depending upon the number of users created in the EDIT TEST they will 
appear in this box. E.g. Figure 51 shows the many users that can be created for 
demonstration we have named them as  “User 2, 3 4” Now you click the User 
name under which the required test belongs and click the Select button or press 
the ↵ key. 

 Figure 51 
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The code indicates the code given for the user name the code for different 
user names is different and does not contain space & not more than eight 
characters.  

After selecting the User, click the Test option in the Open menu or press Ctrl 
+ O to open the test type to perform. Select the test as shown in figure 52 and 
click Open button. 

Figure 52 

 

             A quick look at the toolbar for the “Run Test” Figure 53 

The menu changes as shown in the figure 54. 

The Option User and Test serve the same purpose. The next options are as 
Print Setup, which is for configuring the default printer for the system. The 
Print option sends the current window for printing on default printer for the 
system. The print preview shows how the graphs and report will look on 
printer. To return to the previous menu click the return to main menu or 
press Alt + X. 
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 Figure 54 

The next screen shows you the option below the set menu item. The option 

Communication sets or checks the communication between the computer and 

the control unit. The Runtime unit option allows you to switch over between 

the different standard units like Kilogram, Newton and Pounds. The Reindex 

option reindexs the database in case some circumstances that database is 

corrupted 

 Figure 55 

Run the test click Test menu item under the Start menu or press [Ctrl + R]. If 

the control unit is start and the display on the control unit shows you -PC- 

mode. The system prompts you with the next screen prompting for batch 

selection. 

 Figure 56 
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The batch selection is done as in figure 56:  

The batches are group of specimen under a test. 

 Figure 57 

The Select button allows you to select test. 

New button creates a new batch. 

Edit button allows changes in the name and properties of the batch. 

For New or Editing of a batch is done in the following screen as in figure 58. 

 Figure 58 

The Specimen Prefix and Specimen suffix of two characters each specifies the 
prefix and suffixes for the specimen number of the batch. Remark is maximum 
80 characters that you want to display along with the batch name on the 
report. After filling the data click OK. 

Next the system prompts for the parameters, which are to be entered on 
runtime and set on “PROMPT” basis in the Edit test. Below figure gives an 
example of the various prompt options popping before starting the test. 

Figure 59 
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After all the prompt options are been entered this is the final window, clicking 
OK (figure 60) opens the final online test window of figure 61 

 Figure 60 

After clicking OK a Run window is displayed as in figure below. The 
parameters gauge length, grip distance etc. are shown on the left column which 
are the parameters defined for the test. If more parameters are defined more 
fields appear on the run window. The values of the parameters, which are 
prompted by the system during the start of the test, can be changed by clicking 
the icon before it.  

Figure 61 

 
Start the test by clicking the start button at the bottom of the window after 
adjusting the grip distance the system prompts to grip the specimen. After the 
first test the Start button changes to next button. If any of the values of prompt 
parameters are to be changed then it can be done by clicking the icon before the 
parameter before clicking the start button. Attach the specimen and Click Ok 
button. (Figure 61 above) 
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The below figure shows the online run test window, as the test begins the graph 
appears and the respective values in the boxes below change simultaneously. 

Figure 62 

 
 

For tests, which are conducted in the pneumatic grip mode, there is an additional 
window that pops up with a message of “Grip the Specimen”(figure 63). This 
option mainly ensures user safety. However this option can be enable even with 
other manual grips depending upon the users requirements. 

 Figure 63 
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There is another optional pop up window, which prompts the user to set the 
grip distance before initiating the test. This can also be set as per the users 
convenience. Figure 64 

 

After the completion of the test as following, the system prompts for “Specimen 
Text” where the remarks (max.12 characters) if any can be given. Click Ok or 
press the Enter key. Thus test is completed.  

 Figure 65 

The system restores the graph and report window. All the data on the graph can 
be analyzed by clicking over the graph window and use up and Right arrow keys 
to move along the points from the starting of the test and use down and Left 
arrow keys to move in reverse direction. Also the Page Up and Page Down keys 
can be used for fast speed cursor movement. The values of points are shown on 
the status bar at the right end corner of the screen. Shown below are the graph 
and the result windows. 

 

Figure 66 
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The report window shows the detailed report of the test as shown in the figure 
below. 

 

Figure 67 

The information of the report window is controlled by the Print option under 
the “Settings” option of the toolbar. The options under the print options are 
as shown in the figure 68 

 Figure 69 

The checked boxes indicate that the particular information is required on the 
report. The boxes are checked by clicking on the box or move forward and 
backward along the boxes by the Tab key and [Shift + Tab] key and the space 
bar key can check boxes. The action of fields on checking is described below in 
details. 

Report Heading : Report Title appears in the report along with the test details. 
Which are as  
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Date: on which the report is generated.  

User name: for a group of test created.  

Test name: The Test type in which the parameters are given. 

Batch Name: The name of the batch for which this is the report. 

[Note: The report is always derived from the specimens of a single batch only]. 

Test Conditions: Test conditions appear in the report. The test conditions are 
as.  

Load cell: Specifies the load cell, which was used. 

Cross limits: specifies the limits of the crosshead movement specified in the 
test. 

Extensometer: shows the type of extensometer used. 

Speed: specifies the speed with which the crosshead moves during the test.  

Batch Details: Batch remarks and all the Preset values of the test are added to 
report. 

Data points: Data points defined in the test are included in the report. For the 
details of data points see the Properties section of the manual. 

User Defined Points: User defined points defined in the test are included in 
the report. 

Special Point Details: Special points details like the zero strain point, etc. are 
shown which are in detail described in section property.  

Specimen Text: Remarks given while testing are added to the report. 

Statistical report: Statistical quantities are calculated and added in the report 
for each field. These quantities are as Minimum, Maximum, Standard deviation, 
and Variance. [Note: For viewing statistical report Multi specimen box should 
be checked] 

Multi specimen: The previously tested specimens are included to the report. 
The number of previous specimens to be included can be specified in the View 
Last column. 

Graph + Report: Graph and report can be combined to form a single output 
and can be printed in a sequential manner. 

Result Title: In this box you can type the heading that you wish to give for the 
report. 

Note: In this box you can type any text (Max. 25 characters) you want to be 
included at the end of the page. 
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In the graph window you can traverse by pressing the arrow keys. With the Up 
arrow key or the right arrow key the cursor moves towards the peak of the graph 
and with Down arrow key and Left arrow key the cursor will traverse towards 
the origin of the graph. 

The Option of “Graph Setting” under the “Settings” menu configures the X 
and Y-axis of the graph. The options available on the Y- axis are as Load, Stress 
and Time whereas for X - axis the options available are as %Strain, Travel, 
Strain and Time. 

[Note: The Graph Setting is allowed only when your current window is the 
“Graph” window.] Figure 70 

 
 
The Next option in the menu is “Graph” and the options under it are as: 
 
Settings: sets the layout of the graph, the line style of the graph. For detailed 
description of the settings go through the next topic. Figure 71 

Show Graph: opens the graph window if closed or makes it current if open. 

Show Report: opens the report window if closed or makes it current. 

Show True Graph: Future option preliminary information. 

Show Average Graph: (For Analysis) shows a graph including the average 
reading of all the points.  

Save As Master Graph: (Not Implemented in the Run test) saves the current 
graph as a master graph. The master graph is the reference graph for the further 
graphs. This command is available only to the user who has logged in as a 
supervisor.  
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Show Master Graph: allows the user to view the master graph along with other 
graphs. 

Show Average Lines: For average lines two points on a graph should be 
selected. The selection of the points is done by traversing the graph press ↵ 
(Enter) key for the points. After selecting the two points click this option an 
average line is plotted on the graph. 

Figure 71  

Settings: 
Setting of the graph is done by clicking the Setting option under the Graph 
menu . The screen appears is as shown in figure 72. The different parameters in 
the graph menu are as: 

Line Style: specifies the type of line for the graph in this box. Click the down 
arrow at the corner of the box and select line styles. There are two types of the 
lines supported Solid line and Dashed line.  

Line Width: The width of the line for the graph in pixel is can be specified in 
this box. 

Grid: To see the grid lines on the graph you click the down arrow at the corner 
of the box then you will get the option as None (for not viewing the grid lines), 
Horizontal (for horizontal grid lines), Vertical (for vertical grid lines), Both ( for 
both horizontal and vertical). 

Graph Offset: displaces the each graph with offset given in pixel space between 
them. The offset applies on horizontal axis. 

Font Button: Selects the font for the headings and the titles of the graph. 

Colour Button: There are two colour buttons each below foreground and 
background, which are used to select the colour for each respectively. 
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Figure 72  

Scale Button: sets the scale along the X-axis and the Y-axis. The different 
parameters are as follows: 

Minimum box: for X and Y-axis are used to set the starting of X and Y-axis. 

Maximum box: for X and Y-axis are used to set the ending of X and Y-axis. 

Restore Defaults button: sets the default values for X and Y-axis. 

Apply button: applies the changes to the graph and saves the changes. 

Cancel button: cancels the changes and restores the previous parameters.  

Figure 73  
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Titles button: allows you to change the titles of the graph, details regarding the 
batch, the axis parameters name to be shown, unit of the axis and also allows 
you to select your font for the titles. The restore default button restores the 
default titles.  The default title for title is the name of the test and batch. The 
axis titles are the parameters and their units at along the axis. Figure 74 

 

The next menu is the “Window Menu” the options below it are as shown in the 

Figure 75:  

Cascade: cascades the graph and report window over each other. 

Tile Horizontal: tiles graph and report window horizontally. 

Tile Vertical: tiles graph and report window vertically. 

Arrange Icons: arranges all the minimized windows in increasing sequence of 
their names. 

Status Bar: option when checked shows the status bar. 

Toolbar: option when checked shows the toolbar. 
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Maximize Run test: 

Show Results: On clicking this the initial online test window where the test stops 
opens up and you can re-view the test data like at the end of the test. 

1: Clicking “1” opens the Graph window. 

2: Clicking “2” opens the Data Result window. 

The open windows are automatically listed in the list. They can be selected to 
switch over each of them 

The next option in the menu is the help. The three menu items under it are as 
shown in the figure 76.  

Figure 76  

The first option is the About Test on clicking this option you get the details of 
the test as shown in the figure 77 below.  

Figure 77  
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The final option in the help menu is the About Dak System Inc tensile. 

Figure 78  
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ANALYSIS 

Analysis Icon:  

After completion of the test the last part of the test is reviewing data. This is done 

by analysis. Enter the analysis section by double-clicking the Analysis icon on the 

desktop. The system prompts you for password. Enter the password. The system 

identifies the user based on the password (Supervisor/User). The default 

password for supervisor is SUPER and for user there is no password 

Figure 79  

Open: 

Click Open Option in Menu bar and select user option under it as shown in the 
figure 2. This can be done by pressing [Ctrl + M] key. 

Figure 80  

System prompts you to select the user name or create new User name. User 
name is the group of tests to be performed. The screen is shown in figure 81 
below. 

Select the respective User Name and Test, which was conducted in the Run test 
and click on OK.  
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Now you click the User name under which the required test belongs and click 
the Select button or press the ↵ key. 

 
The group of tests, which are no longer required, can be deleted by the user 
name. These rights are given to supervisor. 

The menu changes as shown in the figure 82. 

Figure 82  
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The option user and Test serve the same purpose. The next options are  

Print Set-up: is for configuring the default printer for the system.  

Print Graph and Report: Prints graph and the report 

Print Report: Prints the selected report. 

Print Graph [Ctrl + P]: sends the current window for printing on default 
printer for the system. 

Graph preview: shows how the graphs and report will look on printer.  

Return to Main Menu [Alt + X.]: returns you to the previous menu. 

Set: 

Figure 83    

The next screen shows you the option below the set menu item. The Runtime 
unit option allows you to switch over between the different standard units like 
Kilogram, Newton and Pounds. The Reindex option reindexs the database in 
case some circumstances that database is corrupted. 

Results: 

Figure 84  

Property: (Only for Single specimen mode) for the details see Properties 
section. 

Outlier detection: sets the outlier for the test. Outlier detects and marks the test 
crossing the lower and upper outlier value. 
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Figure 85  

Reanalysis 

Figure 86  
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Select Reanalysis option in the menu. There are two modes of selection Single 
specimen and multiple specimens. In Single specimen mode you can watch 
selected results one at a time. Whereas in Multiple specimen you can watch any 
number of results at a time as controlled by the Multi-specimen option. 
Statistical analysis can also be added in multiple specimen modes; Average graph 
of all the selected specimens can also be seen. 

 

Note: Specimens of different batches can be selected for analysis. 

 

Select (or Double clicking): Selects/Deselects the specimen. 

 

Select All: Selects all the specimen of a batch. 

 

Deselect All: Deselects all the specimen of a batch. 

Delete: Deletes a specimen from a batch. When all the specimen of a batch gets 
deleted then the batch gets deleted. 

After selecting the specimens for the analysis the system shows graph and report 
of the specimens.  

The figure 87 shows an example graph window. All the data on the graph can be 
analyzed by clicking over the graph window, use Up and Right arrow keys to 
move along the points from the starting of the test and use Down and Left arrow 
keys to move in reverse direction. Also the Page Up and Page Down keys can be 
used for fast speed cursor movement. The values of points are shown on the 
status bar at the right end corner of the screen. Shown below is the graph 
window. 

Figure 87  
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The report window shows the detailed report of the test as shown in the figure 
below. The data in the report window is controlled by the Print options 
described later on. Figure 88 

 

Output: 

Figure 89   

Graph Setting: Configures the X and Y-axis of the graph. The options 
available on the Y-axis are as Load, Stress and Time whereas for X-axis the 
options available are as %Strain, Travel, Strain and Time. 

[Note: The Graph Setting is allowed only when your current window is the 
graph window.] 
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Figure 90  

Print Option: The information of the report window is controlled by the Print 
option under the Output menu. The options under the print options are as 
shown in the following figure. 

 

Figure 91 

The checked boxes indicate that the particular information is required on the 
report. The boxes are checked by clicking on the box or move forward and 
backward along the boxes by the Tab key and [Shift + Tab] key and boxes can 
be checked by the space bar key. The action of fields on checking is described 
below in details. 

Report Heading: Report Title appears in the report along with the test details. 
Which are  

Date: on which the report is generated.  

User name: for a group of test created.  

Test name: The Test type in which the parameters are given. 
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Batch Name: The name of the batch for which this is the report. 

[Note: The report is always derived from the specimens of a single batch only], 

Test Conditions:  

Test conditions appear in the report. The test conditions are as: 

Load cell: Specifies the load cell, which was used. 

Cross limits: Specifies the limits of the crosshead movement specified in the 
test. 

Extensometer: shows the type of Extensometer used. 

Speed: specifies the speed with which the crosshead moves during the test.  

Batch Details: Batch remarks and all the Preset values of the test are added to 
report. 

Data points: Data points defined in the test are included in the report. For the 
details of data points see the Properties section of the manual. 

User Defined Points: User defined points defined in the test are included in the 
report. 

Special Point Details: Special points details like the zero strain point, etc. are 
shown which are in detail described in section property  

Specimen Text: Remarks given while testing are added to the report. 

Statistical report: (Only for Multiple specimen modes) Statistical quantities 
are calculated and added in the report for each field. These quantities are as 
Minimum, Maximum, Standard deviation, Variance.[Note : For viewing 
Statistical report Multi specimen box should be checked.] 

Multi specimen: (Only for Multiple specimen modes) The previously tested 
specimens are included to the report. The number of previous specimens to be 
included can be specified in the View Last column. 

Graph + Report: Graph and report can be combined to form a single output 
and can be printed in a sequential manner. 

Result Title: In this box you can type the heading that you wish to give for the 
report. 

Note: In this box you can type any text (Max. 25 characters) you want to be 
included at the end of the page. 

Export data: Exports the data of report in a tab-limited format, which can be 
opened by Excel or SPSS or any other worksheet package supporting tab-
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limited format. The name of the data file is export date by default and can be 
renamed. 

Note: Prior to the execution of this option the required specimen should be 
selected by Reanalysis. 

Export Graph data: Exports the data of graph in a tab-limited format, which can 
be opened by Excel or SPSS or any other worksheet package supporting tab-
limited format. The name of the data file is Export Graph data by default and can 
be renamed. 

Note: Prior to the execution of this option the required specimen should be 
selected by Reanalysis. 

Figure 92  

Settings: sets the layout of the graph, the line style of the graph. For detailed 
description of the settings go through the next topic. 

Next Graph: (Only for Single specimen mode) shows the next graph from the 
selected specimens in single mode. 

Previous Graph: (Only for Single specimen mode) shows the previous graph 
from the selected specimens in single mode 

Show Graph: opens the graph window if closed or makes it current if open. 

Show Report: opens the report window if closed or makes it current. 

Show True Graph: Future option preliminary information. 

Show Average Graph: (Only for Multiple specimen modes) shows a graph 
including the average reading of all the points.  
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Show Average Lines: For average lines two points on a graph should be 
selected. The selection of the points is done by traversing the graph press ↵ 
(Enter) key for the points. After selecting the two points click this option an 
average line is plotted on the graph.  

Save As Master Graph: (Only for Single specimen mode) saves the current 
graph as a master graph. The master graph is the reference graph for the further 
graphs. This command is available only to the user who has logged in as a 
supervisor.  

Show Master Graph: allows the user to view the master graph along with other 
graphs. 

Show Energy: shows the area under the graph between the two selected points. 
The selection of the points is done by traversing the graph press ↵ (Enter) key 
for the points. After selecting the two points click this option energy is 
calculated on the graph.  

Settings: of the graph is done by clicking the Setting option under the Graph 
menu the screen is as. The different parameters in the graph menu are as: 

Line Style: specifies the type of line for the graph in this box. Click the down 
arrow at the corner of the box and select line styles. There are two types of the 
lines supported Solid line and Dashed line.  

Line Width: The width of the line for the graph in pixel is can be specified in 
this box. 

Grid: To see the grid lines on the graph you click the down arrow at the corner 
of the box then you will get the option as None (for not viewing the grid lines), 
Horizontal (for horizontal grid lines), Vertical (for vertical grid lines), Both (for 
both horizontal and vertical). 

Graph Offset: displaces the each graph with offset given in pixel space between 
them the offset applies on horizontal axis. 

Font Button: Selects the font for the headings and the titles of the graph. 

Colour Button: There are two colours buttons each below foreground and 
background, which are used to select the colour for each respectively. 
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Figure 93  

Scale Button: sets the scale along the X-axis and the Y-axis. The different 
parameters are as follows: 

Minimum box: for X and Y-axis are used to set the starting of X and Y-axis. 

Maximum box: for X and Y-axis are used to set the ending of X and Y-axis. 

Restore Defaults button: sets the default values for X and Y-axis. 

Apply button: applies the changes to the graph and saves the changes. 

Cancel button: cancels the changes and restores the previous parameters. 

Figure 94  
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Titles button: allows you to change the titles of the graph, details regarding the 
batch, The axis parameters name to be shown, unit of the axis and also allows 
you to select your font for the titles. The restore default button restores the 
default titles. The default title for title is the name of the test and batch. The axis 
titles are the parameters and their units at along the axis 

Figure 95  

The next menu is the window menu the options below it are as shown in the 
figure 95 

Cascade: cascades the graph and report window over each other. 

Tile Horizontal: tiles graph and report window horizontally. 

Tile Vertical: tiles graph and report window vertically. 

Arrange Icons: arranges all the minimized windows in increasing sequence of 
their names. 

Status Bar: option when checked shows the status bar. 

Toolbar: option when checked shows the toolbar. 

The open windows are automatically listed in the list. They can be selected to 
switch over each of them 
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Figure 96  

The next option in the menu is the help. The two menu items under it are as 

shown in the figure 97 

 

The first option is the About Test on clicking this option you get the details of 

the test as shown in the figure 98 below. Figure 98  
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The final option in the help menu is the About Dak System Inc tensile. 

Figure 99  
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PROPERTIES 

This menu offers the facility to configure results, which depend upon the slope 
of the tensile curve.  Six parameters are available: Initial modulus, Proof stress, 
Zero strain point, Proportional limit, Zero yield and Angle yield. The two yield 
points have to be selected as data points, but use the configuration parameters 
from the Properties menu. 

 

In cyclic tests, it is possible to configure the Properties to be calculated for one 
particular stroke. 

The Properties menu enables the configuration of parameters in order to 
determine straight-line slopes from curved tensile data. Several mathematical 
treatments are possible to calculate straight lines from portions of curves.  The 
calculations are based on two premises: 

i. That the slope of portion of curve depends on the size of that portion that is the 
"Segment length". 

ii. That you decide how straight two portions of a curve have to be each other in 
order to be classified as a straight line. This is known as a "Linearity tolerance" 

In cyclic tests, it is possible to configure the Properties to be calculated for one 
particular stroke. 
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The Properties menu enables the configuration of parameters in order to 
determine straight line slopes from curved tensile data. Several mathematical 
treatments are possible to calculate straight lines from portions of curves.  The 
calculations are based on two premises: 

i. That the slope of portion of curve depends on the size of that portion that is 
the "Segment length". 

ii. That you decide how straight two portions of a curve have to be each other in 
order to be classified as a straight line. This is known as a "Linearity tolerance" 

 

Analysis range: It is possible to analyse either the whole of a data curve, or only 
a portion of the curve, for the calculations available from the Properties menu.  
The range must be specified from a starting value of strain to either a limit value 
of strain or the end of test. 

Analyse to...%: This value of strain, expressed in %, is the end value for the 
range of data to be analysed. This parameter is not available if Use break strain 
as end is configured. The analysis range is specified in strain %. If a gauge 
length is not specified, the software uses a default value of 25mm. Thus, 
extension values in mm can be used to calculate strain using the default gauge 
length, so that the analysis range can be entered in %strain. For Example, if you 
require the analysis between extension of 10 to 90mm, and if no gauge length 
has been specified, the strain values you need to enter are 40% strain 
(=100*10mm/25mm) and 360% strain (=100*90mm/25mm). 

 

 

 

Use break strain as end: If selected, the last data point will be used as the end 
of the range for data analysis.  This will replace any upper strain limit for the 
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range that has been previously configured. In order to analyse the whole of the 
data curve, it will be necessary to enter 0% as the lower limit (Analyse form...0%) 
and Use break strain as end for the upper limit. 

 

Initial maximum modulus: this will determine the maximum slope of the 
curve, or a portion of the curve. For some materials this maximum modulus may 
be regarded as the Young's modulus. It is possible to analyse either the whole 
curve, or only a portion of the curve for the determination of the Initial maximum 
modulus. If the curve possesses several local maxima for modulus, the greatest 
local maximum will be found.  If only the first local maximum modulus is 
required, configure an appropriate restricted analysis range. 
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Zero strain point: The zero strain point is the strain origin of a linear elastic 
material. It is obtained by extrapolating the line of initial maximum modulus to 
zero stress to give the extrapolated point of zero strain. In some circumstances, 
grip/ specimen effects can cause the early part of stress- strain curve to be non-
linear.  The zero strain point can be used to recalculate the results assuming a 
linear stress-strain curve. The Results name is used to enter a name for the zero 
strain point.  This point will be used as the origin if Recalculate Extension is 
selected. 

 

Proof stress: The proof stress is sometimes called the offset yield. It is measure 
of the plasticity, or ‘permanent set’, of the specimen.  Explicitly, it is the stress 
required to cause a given plastic strain.  The Result name is used to enter your 
name for the proof stress. Up to eight characters may be used for the name.  
You are required to enter the value of proof strain in the configured units of 
strain. For example, the proof stress for 1% proof strain will be calculated by 
first determining the initial maximum modulus and the zero strain point. A  

straight line parallel to the initial maximum modulus will be calculated from the 
point at 1% strain above the zero strain point. The intersection of this line with 
the data curve is the proof stress point. 
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Proportional limit: the proportional limit determines the onset of plasticity in 
the specimen. This is the point at which the tensile behavior changes from a 
linear to a non-linear stress-strain curve. The Result name is used to enter a 
name for the Proportional limit.  Up to eight characters may be used for the 
name. 

Separate values of linearity tolerance and segment length are used to calculate 
the proportional limit. These may be different than those for initial maximum 
modulus. The proportional limit calculation proceeds by evaluating the slope of 
segment up the curve. The first segment slopes are than calculated until the 
difference between the segment slope and the initial maximum modulus is 
greater than the specified linearity tolerance 

 

Yield point: in order to calculate a yield from a tensile curve, the desired result 
must be configured in the Data point’s menu. Two yield points are available. 
Zero yield and Angle yield. The zero yield occurs when the slope of the tensile 

when the slope of the tensile curve falls to a specific angle from the 
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horizontal. This angle is specified as the inflection angle in the Properties 
menu. The initial modulus must be configured for yields to be calculated. 

 

Infection angle: This is used to define the criteria for Angle yield. The curve is 
first normalized by adjusting the scales of force such that the line from the 
origin to the peak is at an angle of 45 degree from the extension axis. 
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The diagram shows the angle yield with the point at which the angle of segment is 
lower than inflection angle. 

 

 

 

 

 

 

COMPRESSION TEST 

 

INTRODUCTION: 

 

The Compression test is used to determine the mechanical properties of 
unreinforced and reinforced rigid materials.  In this test, the material is loaded in 
compression at relatively low uniform rates of straining or loading.  Testing 
specimens of standard shape are employed for this test. 

 

Some important terminologies: 

Compressive deformation: Compressive Deformation is the decrease in length 
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produced in the gauge length of the test specimen by a compressive load. 

 

Compressive strain: Compressive Strain is defined as the ratio of Compressive 
deformation to the gauge length of the test specimen, i.e., the change in length 
in per unit of original length along the longitudinal axis. 

 

Compressive stress: Compressive Stress is the Compressive load per unit area 
of minimum original cross section within the gauge boundaries, carried by the 
test specimen at any given moment. 

 

Compressive strength: Compressive Strength is defined as the maximum 
compressive stress carried by a test specimen during a Compression test. It may 
or may not be the compressive stress carried by the specimen at the moment of 
rupture. 

 

Compressive yield point: This is the first point, on the Stress- Strain diagram, 
at which an increase in strain occurs without an increase in stress. 

 

Compressive yield strength: Compressive Yield Strength is the Stress at the 
yield-point. 

Crushing load: Crushing load is the maximum compressive force applied to 
the specimen, under the conditions of testing that produces a designated 
degree of failure. 

 

Modulus of elasticity: Modulus of Elasticity is defined as the ratio of Stress to 
the corresponding Strain below the proportional limit of a material. 

 

USES & TESTING: 

Compressive tests provide a standard method of obtaining data for Research 
and Development, Quality Control, Acceptance or Rejection under 
specifications and other special purposes. 

 

Compressive properties include Modulus of Elasticity, Yield Stress, and 
Deformation beyond Yield point and Compressive strength (unless the material 
merely flattens but does not fracture).  Materials possessing a low order of 
ductility may not exhibit a yield point.  In the case of a material that fails in 
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compression by a shattering fracture, the compressive strength has a very 
definite value. 

 

At least five specimens should be tested for each sample in the case of Isotropic 
materials.  Ten specimens, five normal to and five parallel with the principal axis 
of Anisotropy, should be tested for each sample in the case of Anisotropic 
materials. 

PROCEDURE: 

Measure the Width and thickness of the specimen at several points along its 
length.  Calculate and record the minimum value of the cross Sectional area.  
Measure the length of the specimen and record the value. 

 

Place the specimen between surfaces of the Compression cage (i.e. compression 
tool), taking care to align it in the centre and to ensure that the ends of the 
specimen are parallel with the surface of Compression cage. 

Adjust the Crosshead of the Testing Machine until it just contacts the top of the 
compression cage plunger. 

 

Set the Speed Control at a very slow speed of 5 mm/min and start the machine.  
Record the maximum load carried by the specimen during the test (usually this 
will be the load at the moment of rupture). 

 

 

 

CALCULATION: 

 

1. COMPRESSIVE STRENGTH: 

Compressive Strength is calculated by dividing the maximum compressive load, 
carried by the specimen, by the original minimum cross-sectional area of the 
specimen. 

 

2. COMPRESSIVE YIELD STRENGTH: 

Compressive Yield Strength is calculated by dividing the load, carried by the 
specimen at the yield point, by the original minimum cross sectional area of the 

specimen. 

 



 
93  

 

3.OFFSET YIELD STRENGTH: 

Offset Yield Strength can be calculated as the stress at which the stress-strain 
curve departs from linearity by a specified percent of deformation (offset). 

 

4. MODULUS OF ELASTICITY: 

Calculate the Modulus of Elasticity by drawing a tangent to the initial linear 
portion of the load-deformation curve, selecting any point on this straight line 
portion, and dividing the compressive stress, represented by this point, by the 
corresponding strain, measure from the point where the extended tangent line 
intersects the strain-axis. 

 

5. ARITHMETIC MEAN: 

For each series of tests, calculate the Arithmetic mean of all the values up to 
three significant figures record as the ‘Average Value’. 

 

6. STANDARD DEVIATION: 

Calculate the Standard Deviation as follows and report to two significant 
figures: 

 

 

 

where, 

s = Estimated Standard Deviation 

X = Value of single Observation 

N = No. of Observations 

= Arithmetic mean of the set of Observations 

 

PRECAUTIONS: 

 

Before performing the actual test, it is suggested to perform a trial test without 
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assembling the Compression cage. 

 

Set the position of the Stoppers before performing the actual test.  This will 
avoid accidental damage to the Load cell. 

 

Place the specimen exactly in the centre of the Compression cage to get accurate 
result. 

 

Perform the test with the slowest speed. 

 

Clean the surfaces of the Compression cage each time, the test is carried out. 

 

Always keep an eye on the movement of the Crosshead during the test. 
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FLEXURAL TEST 

 

INTRODUCTION: 

Flexural Test is performed to determine the flexural properties of different 
materials.  These materials include unreinforced and reinforced plastics, high-
modulus composites and electrical insulating materials in the form of 
rectangular bars molded directly or cut from sheets, plates or molded shapes.  
This test is applicable to rigid and semi-rigid materials. 

However, Flexural strength cannot be determined for materials, which do not 
break. For such materials, the test is carried out up to 5% of the total Strain. 

 

METHODS: 

Two Testing methods are used to perform the flexural tests, they are: 

 

 THREE POINT LOADING METHOD : 
In this method, the material bar (or beam) is placed on two supports and is 
loaded by means of a loading nose midway between the supports. 

 

The distance between two supports is known as the Support Span and the 
distance between the loading nose and support point is known as the Load 
Span. 

 

 FOUR POINT LOADING METHOD : 
In this method, the bar rests on two supports and it is loaded at two points by 
means of two loading noses.  Each loading nose is at an equal distance from the 
adjacent support point.  The distance between the loading noses (i.e. the load 
span) is either one-third or one-half of the support spans. 

 

The basic difference between the two test methods is in the location of the 
maximum bending moment and maximum axial fiber stresses.  In the Three 
Point Loading Method, the maximum axial fiber Stresses occur on a line under 
the loading whereas in the Four Point Loading Method, it occurs over the area 
between the loading noses. 
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The Specimen bar is deflected until rupture occurs in the outer fibers or until 
the maximum fiber strain of 5% is reached, whichever occurs first. 

Flexural Properties determined by this test are very useful for Quality Control 
and Specification purposes.  Flexural properties may vary with Specimen 
depth, Temperature, Atmospheric conditions and the difference in the rate of 
staining. 

 

PROCEDURE: 

The Width and depth of the specimen is measured accurately at the center of 
the Support span.  The support span is also measured accurately. 

Calculate the rate of Crosshead motion using formula, 

 

 

Where, 

R= Rate of Crosshead motion 

Z = Rate of straining of the outer fiber = 0.01 

L= Support Span 

d= Depth of the beam 

 

Align the Loading nose and supports so that the axes of the cylindrical surfaces 
are parallel and the loading nose is midway between the supports. Center the 
specimen on the supports. 

 

Apply the load to the specimen at the specified Crosshead rate and take 
simultaneous load-deflection data. 

 

Terminate the test if maximum strain in the outer fibers has reached 0.05 (i.e. 
5%). 

 

The deflection a which this strain occurs can be calculated by letting r equals 
0.05 as follows: 
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  where, 

  D= Midspan deflection 

  r =   Strain 

  d =   Depth of the beam. 

  L= Support Span 

 

At least 5 specimens should be tested for each sample. 

CALCULATION: 

MAXIMUM FIBER STRESS: 

 

Maximum Fiber Stress occurs at midspan, during the test.  This Stress can be 
calculated for any point on the Load-Deflection curve using following formula, 

   

 

Where, 

S= Stress in the outer fibers at midspan 

P = Load at a given point on the Load-Deflection curve. 

L= Support Span 

b = Width of the beam 

d = Depth of the beam. 
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FLEXURAL STRENGTH (MODULUS OF RUPTURE) : 

 

Flexural strength is equal to the maximum stress in the outer fibers at the 
moment of break.  It is calculated by using formula: 

   

Where, 

S = Stress in the outer fibers at midspan. 

P = Load at a given point on the Load-Deflection curve 

L = Support span 

b = Width of the beam. 

d = Depth of the beam. 

 

MAXIMUM STRAIN: 

 

The maximum Strain also occurs at midspan and it is calculated using formula: 

   

Where, 

r= Maximum Strain in the outer fibers 

D = Maximum Deflection at the center of the beam. 

d = Depth of the beam. 

L = Support span. 
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TANGENT MODULUS OF ELASTICITY: 

The ‘Tangent Modulus of Elasticity’, also known as ‘Modulus of Elasticity’, is 
the ratio of Stress to the corresponding Strain within the elastic limit. 

It is calculated by drawing a tangent to the steepest initial straight-line portion 
of the Load-Deflection curve and using the following formula: 

   

Where, 

EB = Modulus of Elasticity in bending 

L = Support span 

m = slope of the tangent to the initial straight line portion of the  

        Load-deflection curve. 

b = Width of the beam 

d = Depth of the beam. 

 

ARITHMETIC MEAN: 

For each series of tests, the Arithmetic mean of all the values should be 
calculated to three significant figures.  It is known as ‘The Average Value’. 

 

STANDARD DEVIATION: 

Standard deviation should be calculated as follows and reported in two 
significant figures: 

   

where, s = Estimated Standard deviation 

X = Value of single observation 

n = No. of observations 

= Arithmetic mean of the set of observations. 
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PRECAUTIONS: 

 

1. Before performing the actual test, it is suggested to perform a trial test 
without assembling the flexural cage. 

 

2. Set the position of the Stoppers before performing the actual test.  This will 
avoid accidental damage to the Load cell. 

 

3.     Place the specimen (or material bar) in the center of the cage to get 
accurate result. 

 

4.      Perform the test with the slowest speed. 

 

5.      Always keep an eye on the movement of the Crosshead during the test. 
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RUBBER TENSILE TESTING 

 

This test method describes the procedure used to evaluate the tensile 
properties of vulcanized rubber, thermoplastic rubbers and thermoplastic 
elastomers. 

 

Some important terminologies: 

 

Stress: It is defined as load on the specimen per unit area. 

 

Tensile Strength: The maximum tensile stress applied in stretching a 
specimen to rupture. 

 

Elongation: It is the increase in gauge length per unit gauge length. 

 

Ultimate Elongation: The elongation at which rupture occurs in the 
application of continued tensile stress. 

 

Tensile strength at given elongation: The stress required to stretch the 
uniform cross section of a test specimen to a given elongation. 

 

Modulus of Elasticity: It is defined as the ratio of stress to the corresponding 
strain below the proportional limit of the material. 

 

Objective of the test method: 

The determination of the tensile properties starts with test pieces taken from 
the sample material and includes the preparation of the specimen and the 
testing of the specimen. 

Measurements for tensile stress, tensile stress at a given elongation, tensile 
strength and ultimate elongation are made on specimens that have not been 
pre-stressed. Tensile stress, yield point and tensile strength are based on the 
original cross sectional area of a uniform cross-section of the specimen. 
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Selection of test specimen: 

Dumbbell or straight specimen should be cut so that lengthwise direction of the 
specimen is parallel to the grain direction. Ring specimens normally give an 
average width and across the grain properties. 

 

 In case of ring specimens the width of the ring specimen must be small 
compared to the diameter. 

 

Since, straight specimen tends to break in the grips when the normal extension-
to-break testing is conducted, straight specimen should be used only when it is 
not feasible to prepare another type of specimen.  

The size of specimen type used will be determined by the material and the 
sample available for test. A longer specimen may be used to improve precision 
of elongation measurement. 

 

Testing Procedure: 

The unit is provided with two grips. Before gripping the specimen for the test, 
accurate measurements of thickness, width and gauge length should be made. 
After recording the readings, the specimen should be gripped between the two 
grips provided. The user-friendly software provided has a section called Run 
Test in it. Double click open the Run Test and select the appropriate user and 
test. Enter the measured parameters and run the test. (For details of handling 
the software refer to the software section). 

Results: 

The result generated by the test has following salient points: 

Peak load 

Break Elongation 

Tensile strength 

Modulus at 100%, 200%, 300% & 400% (Can be defined at any required % 
Strain) 
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PLASTICS TENSILE TESTING 

This test method covers the determination of the tensile properties of 
unreinforced and reinforced plastics in the form of standard dumb-bell shaped 
test specimen. 

 

Some Important terminologies: 

Stress: It is defined as load on the specimen per unit area. 

 

Tensile Strength: The maximum tensile stress applied in stretching a 
specimen to rupture. 

 

Elongation: It is the increase in gauge length per unit original gauge length. 

 

Yield point: Stress at which strain increases without accompanying increase in 
stress. 

 

Modulus of Elasticity: It is defined as the ratio of stress by strain below the 
proportional limit of the material. 

 

Breaking load: Load, which causes fracture in tension, compression, flexure 
or torsion test. 

 

Proof Stress: Stress that will cause a specified permanent deformation.  

 

Extensometer: 

An Extensometer is used for determining the distance between the two 
designated points within the gauge length of the test specimen as the specimen 
is stretched. For referee purposes, the Extensometer must be set at the full 
gauge length of the specimen. 
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If it is necessary to place marks on the specimen, this shall be done with a wax 
crayon or ink that will not affect the material being tested. Gauge marks shall 
not be scratched, punched or impressed on the specimen. 

Number of Test Specimen: 

Test at least five specimens for each sample in the case of isotropic materials. 

Test ten specimens, five normal to and five parallel with the principal axis of 
anisotropy, for each sample in case of anisotropic materials. 

 Discard specimen that breaks at some obvious fortuitous flaw or that does not 
break between predetermined gauge marks. 

 

Procedure: 

 The unit is provided with two grips. Before gripping the specimen for the 
test, accurate measurements of thickness, width and gauge length should be 
made. After recording the readings, the specimen should be gripped between 
the two grips provided. The user-friendly software provided has a section called 
Run Test in it. Double click open the Run Test and select the appropriate user 
and test. Enter the measured parameters and run the test. (For details of 
handling the software refer to the software section). 

 

Results: 

The result generated by the test has following salient points: 

Peak load and Elongation at Peak load. 

 

Break load and Elongation at Break. 

 

Tensile strength at Peak and Break. 

 

Proof Stress (at % proof strain)  

 

Modulus of Elasticity. 

 

Yield Point.  
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   WIRES TENSILE TESTING 

 

This test method covers the determination of the tensile properties of wires. 

 

Some Important terminologies: 

 

Stress: It is defined as load on the specimen per unit area. 

 

Tensile Strength: The maximum tensile stress applied in stretching a 
specimen to rupture. 

 

Elongation: It is the increase in gauge length per unit gauge length. 

 

Yield point: Stress at which strain increases without accompanying increase in 
strain. 

 

Modulus of Elasticity: It is defined as the ratio of stress by strain below the 
proportional limit of the material. 

 

Breaking load: Load, which causes fracture in tension, compression, flexure 
or torsion test. 

 

Proof Stress: Stress that will cause a specified permanent deformation.  

 

Extensometer: 

An Extensometer is used for determining the distance between the two 
designated points within the gauge length of the test specimen as the specimen 
is stretched. For referee purposes, the Extensometer must be set at the full 
gauge length of the specimen. 

 If it is necessary to place marks on the specimen, this shall be done with a wax 
crayon or ink that will not affect the material being tested. Gauge marks shall 
not be scratched, punched or impressed on the specimen. 
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Importance of Preloading: 

 

The term preloading means applying some predetermined load to the specimen 
prior to the test. In case of wires it is quite possible, that the specimen of wire, 
which is to be tested, has some bends or looseness. This initial slagness takes 
up some travel and will add up error in % Elongation. A certain amount of load 
is required to remove the slagness before it actually starts elongating. This is 
achieved by applying a load to the specimen prior to the test. This ‘preload’ 
neutralizes the effect of slagness, enabling the user to get accurate results. 

 

Number of Test Specimen: 

 

Test at least five specimens for each sample. 

 

Discard specimen that breaks at some obvious fortuitous flaw or that does not 
break between predetermined gauge marks. 

 

Procedure: 

 

The unit is provided with two grips. Before gripping the specimen for the test, 
accurate measurements of thickness, width and gauge length should be made. 
After recording the readings, the specimen should be gripped between the two 
grips provided. The user-friendly software provided has a section called Run 
Test in it. Double click open the Run Test and select the appropriate user and 
test. Enter the measured parameters and run the test. (For details of handling 
the software refer to the software section). 

 

Results: 

 

The result generated by the test has following salient points: 

 

         Peak load and Elongation at Peak load 
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Break load and Elongation at Break. 

 

Tensile strength at Peak and Break. 

 

Proof Stress (at % proof strain)  

 

Modulus of Elasticity. 

 

Yield Point.  

 

Preload applied. 
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METALS TENSILE TESTING 

 

This test method covers the determination of the tensile properties of metals.  

 

Some Important terminologies: 

 

Stress: It is defined as load on the per unit area through which it acts. 

 

Tensile Strength: The maximum tensile stress applied in stretching a specimen 
to rupture. 

 

Elongation: It is the increase in gauge length per unit original gauge length. 

 

Yield point: Stress at which strain increases without accompanying increase in 
strain. 

 

Modulus of Elasticity: It is defined as the ratio of stress by strain below the 
proportional limit of the material. 

 

Breaking load: Load, which causes fracture in tension, compression, flexure or 
torsion test. 

 

Proof Stress: Stress that will cause a specified permanent deformation.  

 

Extensometer:  

An Extensometer is used for determining the distance between the two 
designated points within the gauge length of the test specimen as the specimen is 
stretched. For reference purposes, the Extensometer must be set at the full 
gauge length of the specimen. 

If it is necessary to place marks on the specimen, this shall be done with a wax 
crayon or ink that will not affect the material being tested. Gauge marks shall not 
be scratched, punched or impressed on the specimen. 
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Number of Test Specimen: 

Test at least five specimens for each sample. 

Discard specimen that breaks at some obvious fortuitous flaw or that does not 
break between predetermined gauge marks. 

 

Procedure: 

The unit is provided with two grips. Before gripping the specimen for the test, 
accurate measurements of thickness, width and gauge length should be made. 
After recording the readings, the specimen should be gripped between the two 
grips provided. The user-friendly software provided has a section called Run 
Test in it. Double click open the Run Test and select the appropriate user and 
test. Enter the measured parameters and run the test. (For details of handling 
the software refer to the software section). 

 

Results: 

The result generated by the test has following salient points: 

 

Peak load and Elongation at Peak load. 

 

Break load and Elongation at Break. 

 

Tensile strength at Peak and Break. 

 

Proof Stress (at % proof strain)  

 

Modulus of Elasticity. 

 

Yield Point.  
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GLOSSARY OF MECHANICAL PROPERTIES AND TEST 

FOR MATERIAL TESTING APPLICATIONS 

 

The following glossary of terms related to mechanical tests of materials will help 
you in your application of the Material Testing.  

As materials are commonly specified by their properties, defining a property 
and measuring it is generally done by a mechanical testing procedure. 
Understanding these tests and their application is basic to performing them. 
The terms listed below are chosen because of their relation to the types of tests 
within the capability of the UTB Models. 

 

BEND TEST: Method for measuring ductility of certain materials. There are no 
standardized terms for reporting bend test results for broad classes of materials; 
rather, terms associated with bend tests apply to specific forms or types of 
materials. For example, materials specification sometimes requires that a 
specimen be bent to a specified inside diameter (ASTM A-360, steel products). 
A bend test for ductility of welds is given in ASTM E-190. Results of tests of 
fiberboard are reported by a description of the failure or photographs (ASTM 
D-1037). 

 

BENDING STRENGTH: Alternate terms for flexural strength. It is most 
commonly used to describe flexure properties of cast iron and wood products. 

 

BOND STRENGTH: Stress (tensile load divided by area of bond) required to 
rupture a bond formed by an adhesive between two metal blocks. (ASTM D-
952).  

 

BREAKING LOAD: Load which causes fracture in a tension, compression, 
flexure or torsion test. In tension tests of textiles and yarns, breaking load also 
is called breaking strength. In tensile tests of thin sheet materials or materials in 
form of small diameter wire it is difficult to distinguish between breaking load 
and the maximum load developed, so the latter is considered the breaking load. 

 

BREAKING STRENGTH: Tensile load or force required to rupture textiles 
(e.g., fibers, yarns) or leather. It is analogous to breaking load in a tension test. 
Ordinarily, breaking strength is reported as lb. or lb./in of width for sheet 
specimens. 
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CLEAVAGE STRENGTH: Tensile load (lb./in of width) required to cause 
separation of a 1-in. long metal-to-metal adhesive bond under the conditions set 
in ASTM D-1062. 

 

CLIMBING DRUM PEEL TEST: Method for determining peel resistance of 
adhesive bond between a relatively flexible and rigid material. (ASTM D-1781). 

 

COEFFICIENT OF ELASTICITY: Alternate term for modulus of elasticity. 
 
COHESIVE STRENGTH: Theoretical stress that causes fracture in tension 
test if material exhibits no plastic deformation. 
 

COMPRESSIBILITY: Extent to which material is compressed in test for 
compressibility and recovery of gasket materials (ASTM F-36). It is usually 
reported with recovery. 

 

COMPRESSIBILITY AND RECOVERY TEST: Method for measuring 
behavior of gasket materials under short time compressive loading at room 
temperature. ASTM F-36 outlines a standard procedure. Test is not designed 
to indicate long term (creep) behavior and should not be confused with the 
plastometer test. 

 

COMPRESSION-DEFLECTION TEST: Non-destructive method for 
determining relationship between compressive load and deflection under load 
for vulcanized rubber. (ASTM D-575). 

 

COMPRESSION FATIGUE: Ability of rubber to sustain repeated fluctuating 
compressive loads (ASTM D-623). 

 

COMPRESSION SET: The extent to which rubber is permanently deformed by 
a prolonged compressive load. (ASTM D-395). Should not be confused with 
low temperature compression set. 

 

COMPRESSION TEST: Method for determining behavior of materials under 
crushing loads. Specimen is compressed, and deformation at various loads is 
recorded. Compressive stress and strain are calculated and plotted as a stress-
strain diagram, which is used to determine elastic limit, proportional limit, yield  
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point yield strength and (for some materials) compressive strength. Standard    
compression tests are given in ASTM C-773 (high strength ceramics) STM E-9 
(metals), ASTM E-209 (metals at elevated temperatures), and ASTM D-695 
(plastics). 

 

COMPRESSIVE DEFORMATION: Extent to which a material deforms under 
a crushing load. 

 

COMPRESSIVE STRENGTH: Maximum stress a material can sustain under 
crush loading. The compressive strength of a material that fails by shattering 
fracture can be defined within fairly narrow limits as an independent property. 
However, the compressive strength of materials that do not shatter in 
compression must be defined as the amount of stress required to distort the 
material an arbitrary amount. Compressive strength is calculated by dividing 
the maximum load by the original cross-sectional area of a specimen in a 
compression test. 

 

COMPRESSIVE YIELD STRENGTH: Stress, which causes a material to 
exhibit a specified deformation. Usually determined from the stress-strain 
diagram obtained in a compression test. See also yield strength. 

 

CREEP: Deformation that occurs over a period of time when a material is 
subjected to constant stress at constant temperature. In metals, creep usually 
occurs only at elevated temperatures. Creep at room temperature is more 
common in plastic materials and is called cold flow or deformation under load. 

 

Data obtained in a creep test usually is presented as a plot of creep Vs time and 
stress and temperature constant. Slope of the curve is creep rate and end point 
of the curve is time for rupture. As indicated in accompanying diagram, the 
creep of a material can be divided into three stages. First stage or primary creep 
starts at rapid rate and slows with time. Second stage (secondary) creep has a 
relatively uniform rate. Third stage (tertiary) creep has an accelerating creep 
rate and terminates by failure of material at time for rupture. See stress-
relaxation. 

 

CREEP LIMIT: Alternate term for creep strength. 

 

 



 
113  

CREEP RATE: Time rate of deformation of a material subject to stress at a 
constant temperature. It is the slope of the creep vs. time diagram obtained in a 
creep test. Units usually are in/in/hr or % of elongation/hr. Minimum creep 
rate is the slope of the portion of the creep vs. time diagram corresponding to 
secondary creep. 

 

CREEP RECOVERY: Rate of decrease in deformation that occurs when load is 
removed after prolonged application in a creep test. Constant temperatures is 
maintained to eliminate effects of thermal expansion, and measurements are 
taken from time load is zero to eliminate elastic effects. 

 

CREEP RUPTURE STRENGTH: Stress required to cause fracture in a creep 
test within a specified time. Alternate term is stress rupture strength. 

 

CREEP STRENGTH: Maximum stress required to cause a specified amount of 
creep in a specified time. Also used to describe maximum stress that can be 
generated in a material at constant temperature under which creep rate 
decreases with time. Alternate term is creep limit. 

 

CREEP TEST: Method for determining creep or stress relaxation behavior. To 
determine creep properties, material is subjected to prolonged constant 
tension or compression loading at constant temperature. Deformation is 
recorded at specified time intervals and a creep vs. time diagram is plotted. 
Slope of curve at any point is creep rate. If failure occurs, it terminates test and 
time for rupture is recorded. If specimen does fracture within test period, creep 
recovery may be measured. To determine stress relaxation of material, 
specimen is deformed a given amount and decrease in stress over prolonged 
period of exposure at constant temperature is recorded. Standard creep testing 
procedures are detailed in ASTM E-139. Procedures are in ASTM D-2990 and 
D-2991 for plastics and in ASTM D-2294 for adhesives). 

 

CRUSH RESISTANCE: Load required to producing fracture in a glass sphere 
subjected to crush loading. (ASTM D-1213). 

 

CRUSHING LOAD: Maximum compressive force applied during a 
compression or crushing test.  For materials that do not shatter, crushing load 
is defined, as the force required to produce a specified type of failure. 
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CRUSHING STRENGTH: Compressive load required to cause a crack to form 
in a sintered metal powder bearing (ASTM B-438, B-439). Cold crushing 
strength of refractory bricks and shapes is the gross compressive stress 
required to cause fracture.  (ASTM C-133). 

 

DEFORMATION ENERGY: Energy required to deforming a material a 
specified amount. It is the area under the stress-strain diagram up to a specified 
strain. 

 

DEFORMATION UNDER LOAD: Measures of the ability of rigid plastics to 
withstand permanent deformation and the ability of non-rigid plastics to return 
to original shape after deformation. Standard test methods for determining 
both types of deformation under load are given in ASTM D-621. For rigid 
plastics, deformation (which can be flow or flow and shrinkage) is reported as % 
change in height of specimen after 24 hr under a specified load.  For non-rigid 
plastics, results are reported as % change in height after 3 hr under load and 
recovery in the 1 1/2 hr period following removal of the load. Recovery is % 
increase in height calculated on basis of original height. 
 

DELAMINATION STRENGTH: Measures of the node-to-node bond strength 
of honeycomb core materials. It is equal to the tensile load applied to a 
honeycomb panel at fracture divided by its width time’s thickness (ASTM C-
363). 

 

DRY STRENGTH: Strength of an adhesive joint determined immediately after 
drying or after a period of conditioning in a specified atmosphere. [ASTM D-
2475]. 

 

DUCTILITY: Extent to which a material can sustain plastic deformation 
without rupture. Elongation and reduction of area are common indices of 
ductility. 

 

EASL: Elongation at specified load. 

 

 ECCENTRICITY OF LOADING: Distance between the actual line of action 
of compressive or tensile loads and the line of action that would produce a 
uniform stress over the cross section of the specimen. 
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EDGE TEARING STRENGTH: Measure of the resistance of paper to tearing 
when folded over a V-notch beam and loaded in a tensile testing machine. 
Results are reported in lb. or kg or N.  See also Tear Resistance. 

 
ELASTIC LIMIT: Greatest stress than can be applied to a material without 
causing permanent deformation. For metals and other materials that have a 
significant straight-line portion in their stress/strain diagram, elastic limit is 
approximately equal to proportional limit. For materials that do not exhibit a 
significant proportional limit, elastic limit is an arbitrary approximation [the 
apparent elastic limit]. 

 

ELASTIC LIMIT, APPARENT Arbitrary approximation of the elastic limit of 
materials that do not have a significant straight line portion on a stress/strain 
diagram. It is equal to the stress at which the rate of strain is 50% greater than at 
zero stress. It is the stress at the point of tangency between the stress-strain 
curve and the line having a slope, with respect to the stress axis, 50% greater 
than the slope of the curve at the origin. 

 

ELASTICITY: Ability of a material to return to its original shape when load-
causing deformation is removed. 

 

ELONGATION: Measure of the ductility of a material determined in a tension 
test. It is the increase in gauge length [measured after rupture] divided by 
original gauge length. Higher elongation indicates higher ductility. Elongation 
cannot be used to predict behavior of material subjected to sudden or repeated 
loading. 

 

EMBRITTLEMENT: Reduction in ductility due to physical or chemical 
changes. 

 

ENGINEERING STRESS: Load applied to a specimen in a tension or 
compression test divided by a cross sectional area of the specimen. The change 
in cross-sectional area that occurs with increases and decreases in applied load 
is disregarded in computing engineering stress. It is also called conventional 
stress. 

 

EXTENSOMETER: Instrument for measuring changes in linear dimensions. 
Frequently based on strain gauge technology. 
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FIBER STRESS: Stress through a point in a part in which stress distribution is 
not uniform. For example, the stress in a beam under bending load varies from 
compression to tension across the beam. It is more meaningful in determining 
the properties of the beam material to consider the maximum stress generated 
in the outer fibers of the beam. Similarly, stress in a beam under twist loading is 
a maximum in the material furthest from the axis of twist. 

 

FLEX RESISTANCE: Ability of foam rubber to sustain repeated compressive 
loads without damage to cell structure. [ASTM D-1055]. 

 

FLEXURAL MODULUS OF ELASTICITY: Alternate term for modulus in 
bending. 

 

FLEXURAL STRENGTH: Maximum fiber stress developed in a specimen just 
before it cracks or breaks in a flexure test.  Flexural yield strength is reported 
instead of flexural strength for materials that do not crack in the flexure test.  
An alternate term is modulus of rupture. 

 

FLEXURE TEST: Method for measuring behavior of material subjected to 
simple beam loading. It is also called transverse beam test with some materials. 
Specimen is supported on two knife-edges as a simple beam and load is applied 
at its midpoint. Maximum fiber stress and maximum strain are calculated for 
increments of load. Results are plotted in a stress -strain diagram, and 
maximum fiber stress at failure is flexural strength. Flexural yield strength is 
reported for materials that do not crack. Standard test procedures are given in 
ASTM D-790 [plastics], and ASTM C-674 [fired white ware]. ASTM D-797  

[Elastomers], ASTM A-438 [cast iron] and ASTM D-86 [glass]. 

 

FLOW STRESS: Stress required to cause plastic deformation. 

 

FRACTURE STRESS: True stress generated in a material at fracture. 

 

HOOKE'S LAW: Stress is directly proportional to strain. Hook s law assumes 
perfectly elastic behavior. It does not take into account plastic or dynamic loss 
properties. 
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KINK TEST: Method for determining ductility of metal wire. A short section of 
wire is looped and drawn in tension to produce a kink. Relative ductility is 
indicated by the occurrence or non-occurrence of failure and extent to which 
kink may be opened up without failure. 

 

KNOT STRENGTH: Tenacity of a fiber in which an overhand knot is tied. 
Knot strength is a measure of a fiber's sensitivity to compressive and shear 
stresses. 

 

LASE: Load at specified elongation. 

 

LOAD-DEFLECTION DIAGRAM:  Plot of load vs. corresponding deflection. 

 

MAXIMUM FIBER STRESS: Maximum tensile or compressive stress in a 
homogeneous flexure or torsion test specimen. For a specimen loaded as a 
simple beam at its midpoint, maximum fiber stress occurs at mid-span and may 
be calculated by the formula [for rectangular specimens]. 

 

 

 

Where S is maximum fiber stress; P is the load; L is the span; b is the width of 
the beam; and d, depth of the beam. For a circular cross section member loaded 
in torsion, maximum fiber stress may be calculated by the following formula: 

 

 

 

Where T is twisting moment; r is the original outer radius and J is the polar 
moment of inertia of original cross section. 

 

MEAN STRESS: Algebraic difference between maximum and minimum stress 
in one cycle of fluctuating loading, as in a fatigue test. Tensile stress is 
considered positive and compressive stress negative. 
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MODULUS: Alternate term for modulus of elasticity, often used in connection 
with rubber. 

 

MODULUS IN BENDING: Ratio of maximum fiber stress to maximum strain, 
within elastic limit of stress-strain diagram obtained in flexure test. Alternate 
term is flexural modulus of elasticity. 

 

MODULUS OF ELASTICITY: Rate of change of strain as a function of stress. 
The slope of the straight-line portion of a stress-strain diagram. Tangent 
modulus of elasticity of the slope of the stress-strain diagram at any point.  
Secant modulus of elasticity is stress divided by strain at any given value of 
stress of strain. It also is called the stress-strain ratio. Tangent and secant 
modulus of elasticity is equal up to the proportional limit of a material. 

 

Depending on the type of loading represented by the stress-strain diagram, 
modulus of elasticity may be reported as: compressive modulus of elasticity [or 
modulus of elasticity in compression]; Flexural modulus of elasticity [or 
modulus of elasticity in flexure]; shear modulus of elasticity [or modulus of 
elasticity in shear]; tensile modulus of elasticity [or modulus of elasticity in 
tension]; or torsional modulus of elasticity [or modulus of elasticity in torsion]. 
Modulus of elasticity may be determined by dynamic testing, where it can be 
derived from complex modulus. 

 

Modulus used alone generally refers to tensile modulus of elasticity. Shear 
modulus is almost always equal to torsional modulus and both are called 
modulus of rigidity.  Modulus of elasticity in tension and compression are 
approximately equal and are known as Young's modulus. Modulus of rigidity is 
related to Young's modulus by equation: 

E = 2G (1 + r) 

Where E is Young's modulus (psi), G is modulus of rigidity (psi) and r is 
Poisson’s ratio. Modulus of elasticity also is called elastic modulus and 
coefficient of elasticity. 
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MODULUS OF RIGIDITY: Rate of change of strain as a function of stress in a 
specimen subjected to shear or torsion loading.  It is the modulus of elasticity 
determined in a torsion test. Alternate terms are modulus of elasticity in torsion 
and modulus of elasticity in shear. 

 

Apparent modulus of rigidity is a measure of stiffness of plastics measured in a 
torsion test [ASTM D-1043].  It is "apparent" because the specimen may be 
deflected past its  

Proportional limit and the value calculated may not represent the true modulus 
of elasticity within the elastic limit of the material. 

 

MODULUS OF RUPTURE: Ultimate strength determined in a flexure or 
torsion test.  In a flexure test, modulus of rupture in bending is the maximum 
fiber stress at failure. In a torsion test, modulus of rupture in torsion is the 
maximum shear stress  

in the extreme fiber of a circular  member  at  failure. Alternate terms are 
flexural strength and torsional strength. 

 

MODULUS OF STRAIN HARDENING: Alternate term for rate of strain 
hardening. 

 

MODULUS OF TOUGHNESS: The work done on a unit volume of material as 
a simple tensile force is gradually increased from zero to the value causing 
rupture is defined as the Modulus of Toughness. This may be calculated as the 
entire area under the stress-strain curve from the origin to the rupture. 
Toughness of material is its ability to absorb energy in the plastic range of the 
material. 

 

NECKING Localized reduction of cross sectional area of a specimen under 
tensile load. It is disregarded in calculating engineering stress but is taken in to 
account in determining true stress. 

 

NOMINAL STRESS: Stress calculated on the basis of the net cross section of a 
specimen without taking into account the effect of geometric discontinuities 
such as holes, grooves, fillets, etc. 
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OFFSET YIELD STRENGTH: Arbitrary approximation of elastic limit. It is 
the stress that corresponds to the point of intersection of a stress-strain 
diagram and a line parallel to the straight-line portion of the diagram. Offset 
refers to the distance between the origin of the stress-strain diagram, and the 
point of intersection of the parallel line and the 0 stress axis.  Offset is 
expressed in terms of strain (often 0.2%). 

 

OPERATING STRESS: Stress imposed on a part in service. 

 

OVER STRESSING: Application of high fluctuating loads at the beginning of a 
fatigue test and lower loads towards the end. It is a means for speeding up a 
fatigue test. 

 

PEEL RESISTANCE: Torque required to separate an adhesive and adhered in 
the climbing drum peel test. [ASTM D-1781]. It is a measure of bond strength. 

 

PEEL STRENGTH: Measure of the strength of an adhesive bond. It is the 
average load per unit width of bond line required to part bonded materials 
where the angle of separation is 180 degrees and separation rate is 6 in/min. 
[ASTM D-903] 

 

PLASTIC DEFORMATION: Deformation that remains after the load causing 
it is removed.  It is the permanent part of the deformation beyond the elastic 
limit of a material. It also is called plastic strain and plastic flow. 

 

PLASTICITY: Tendency of a material to remain deformed, after reduction of 
the deforming stress, to a value equal to or less than its yield strength. 

 

PLASTICITY NUMBER: Index of the compressibility of rubber at elevated 
temperatures.  Equal to 100 times the height of standard specimen, after a 3 to 
10 minute compression by 5 kg load [ASTM D-926]. 

 

POISSON'S RATIO: Ratio of lateral strain to axial strain in an axial loaded 
specimen. It is the constant that relates modulus of rigidity to Young's modulus 
in the equation: 

E= 2G (r+1) 
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Where E is Young's modulus; G is the modulus of rigidity; and r is the 
Poisson's ratio. The formula is valid only within the elastic limit of a material. A 
method for determining Poisson's ratio is given in ASTM E-132. 

 

PROOF STRESS: Stress that will cause a specified permanent deformation. 

 

PROPORTIONAL LIMIT: Highest stress at which stress is directly 
proportional to strain. It is the highest stress at which the curve in a stress-
strain diagram is a straight line. Proportional limit is equal to elastic limit for 
many metals. 

 

RATE OF STRAIN HARDENING: Rate of change of true stress as a function 
of true strain in a material under going plastic deformation. An alternate term is 
modulus of strain hardening. 

 

RECOVERY: Index of a material's ability to recover from deformation in the 
compressibility and recovery test [ASTM D-36], the deformation under load 
test [ASTM D-621] and the plastometer test [ASTM D-926]. In the 
compressibility and recovery test, it usually is reported with compressibility and 
given as %. It is calculated by dividing the difference between recovered 
thickness and thickness under load, by the difference between original 
thickness and thickness under load. In the deformation under load  

test, it indicates the extent to which a non-rigid plastic recovers from prolonged 
compressive deformation at an elevated temperature. It is given as %, and is 
calculated by dividing the difference between heights recovered 1 1/2 hr after 
load is removed and height after three hr of loading. In the plastometer test, it 
indicates the extent to which elastomers recovers from compressive loading at 
an elevated temperature. It is equal to plasticity number minus recovered 
height. 

 

RECOVERY TEST: Method for measuring compressibility and recovery of 
gasket and seal materials [ASTM F-36]. 
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REDUCTION OF AREA: Measure of the ductility of metals obtained in a 
tension test. It is the difference between original cross sectional area of a 
specimen and the area of its smallest cross section after testing. It is usually 
expressed as % decrease in original cross section. The smallest cross section 
can be measured at or after fracture. For metals it usually is measured after 
fracture and for plastics and elastomers, it is measured at fracture. 

 

RELATIVE MODULUS: Ratio of the modulus of a rubber at a given 
temperature to its modulus at 73 degree F. It is determined in the Gehman 
torsional test. 

 

RELAXATION: Rate of reduction of stress in a material due to creep. An 
alternate term is stress relaxation. 

 

RESIDUAL ELONGATION: Measure of ductility of plastics. It is the 
elongation of a plastic specimen measured 1 minute after rupture in a tension 
test. 

 

RUPTURE RESISTANCE: Indication of ability of rubber to withstand tensile 
loading.  It is the load required to rupture a rubber specimen under conditions 
set out in ASTM D-530. 

 

RUPTURE STRENGTH: Nominal stress developed in a material at rupture. It 
is not necessarily equal to ultimate strength. And, since necking is not taken 
into account in determining rupture strength, it seldom indicates true stress at 
rupture. 

 

SECANT MODULUS OF ELASTICITY: Ratio of stress to strain at any point 
on curve in a stress-strain diagram. It is the slope of a line from the origin to any 
point on a stress-strain curve. 

 

SHEAR MODULUS OF ELASTICITY: Tangent or secant modulus of 
elasticity of a material subjected to shear loading.  Alternate terms are modulus 
of rigidity and modulus of elasticity in shear. Also, shear modulus of elasticity 
usually is equal to torsional modulus of elasticity. A method for determining 
shear modulus of elasticity of structural materials by means of twisting test is 
given in ASTM E-143. A method for determining shear modulus of structural 
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adhesives is given in ASTM E-229. 

 

SHEAR STRENGTH: Maximum shear stress that can be sustained by a 
material before rupture.  It is the ultimate strength of a material subjected to 
shear loading. It can be determined in a torsion test where it is equal to 
torsional strength. The shear strength of a plastic is the maximum load required 
to shear a specimen in such a manner that the resulting pieces are completely 
clear of each other. It is reported in psi based on the area of the sheared edge 
[ASTM D-732]. The shear strength of a structural adhesive is the maximum 
shear stress in the adhesive prior to failure under torsional loading [ASTM E-
229].  Methods for determining shear strength of timber are given in ASTM D-
143 and ASTM D-198. 

 

SPLITTING RESISTANCE: Measure of the ability to felt to withstand tearing.  
It is the load required to rupture a slit felt specimen by gripping lips of the cut 
in jaws and pulling them apart [ASTM D-461]. An alternate term is tear 
resistance.  

 

SPRING BACK: Degree to which a material returns to its original shape after 
deformation. In plastics and elastomers, it is also called recovery. 

 

STIFFNESS: Measures of resistance of plastics to bending. It includes both 
plastics and elastic behavior; so it is an apparent value of elastic modulus rather 
tan a true value [ASTM D-747]. 

 
STRAIN: Change per unit length in a linear dimension of a part or specimen, 
usually expressed in % Strain, as used with most mechanical tests, is based on 
original length of the specimen. True or natural strain is based on 
instantaneous length, and is equal to: ln l/l0, where l is instantaneous length 
and l0 is original length of the specimen.  Shear strain is the change in angle 
between two lines originally at right angles. 

 

STRAIN ENERGY: Measure of energy absorption characteristics of a material 
under load up to fracture. It is equal to the area under the stress-strain diagram, 
and is a measure of the toughness of a material. 
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STRAIN HARDENING EXPONENT: Measure of increase in hardness and 
strength caused by plastic deformation. It is related to true stress and true strain 
by the equation: where is true stress, is true stress at unit strain, is true strain and 
n is strain-hardening exponent. 

 

STRAIN POINT: Temperature at which internal stress in glass is substantially 
relieved in about 1 hour. [ASTM C-336]. 

 

STRAIN RATE: Time rate of elongation. 

 

STRAIN RELAXATION: Alternate term for creep of rubber. 

 

STRENGTH REDUCTION RATIO: Alternate term for fatigue notch factor. 

 

STRESS: Load on a specimen divided by the area through which it acts. As used 
with most mechanical tests, stress is based on original cross sectional area 
without taking into account changes in area due to applied load.  This sometimes 
is called conventional or engineering stress. True stress is equal to the load 
divided by the instantaneous cross-sectional area through which it acts. 

 

STRESS AMPLITUDE: One-half the range of fluctuating stress developed in a 
specimen in a fatigue test.  Stress amplitude often is used to construct an S-N 
diagram.  

 

STRESS CONCENTRATION FACTOR: Ratio of the greatest stress in the area 
of a notch or other stress raiser to the corresponding nominal stress. It is a 
theoretical indication of the effect of stress concentrators on mechanical 
behavior. Stress concentration factor usually is higher than the empirical fatigue 
notch factor or strength reduction ratio, because it does not take into account 
stress relief due to local plastic deformation. 

 

STRESS RATIO: Ratio of minimum stress to maximum stress is one cycle of 
loading in a fatigue test. Tensile stresses are considered positive and 
compressive stresses negative. 
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STRESS RELAXATION: Decrease in stress in a material subjected to 
prolonged constant strain at a constant temperature.  Stress relaxation behavior 
is determined in a creep test. Data often is presented in the form of a stress vs. 
time plot. Stress relaxation rate is the slope of the curve at any point. 

 

STRESS RUPTURE STRENGTH: Alternate term for creep strength. 

 

STRESS-STRAIN DIAGRAM: Graph of stress as a function of strain. It can be 
constructed from data obtained in any mechanical test where load is applied to a 
material, and continuous measurements of stress and strain are made 
simultaneously. It is constructed for compression, tension and torsion tests. 

 

STRESS-STRAIN RATIO: Stress divided by strain at any load or deflection.  
Below the elastic limit of a material, it is equal to tangent modulus of elasticity. 
An alternate term is the secant modulus of elasticity. 

STRIPPING STRENGTH: Alternate term for peel strength. 

 

TANGENT MODULUS OF ELASTICITY: Instantaneous rate of change of 
stress as a function of strain. It is the slope at any point on a stress-strain 
diagram. 

 

TEAR LENGTH: Measure of the draw ability of sheet metal. Two small parallel 
slots are cut in the edge of the sheet to form a tab, which is gripped and torn 
from the sheet. The variation in length of tabs torn in different directions is an 
indication of crystal orientation in the sheet. [Tabs torn in the direction of 
orientation are longer]. The degree of orientation is an indication of difficulty 
to be expected in drawing the sheet to uniform shapes. 

 

TEAR RESISTANCE: Measure of the ability of sheet or film materials to resist 
tearing. For paper, it is the force required to tear a single ply of paper after the 
tear has been started. 

Three standard methods are available for determining tear resistance of plastic 
films: ASTM D-1004 details a method for determining tear resistance at low 
rates of loading; a test in ASTM D-1922 measures the force required to 
propagate a precut slit across a sheet specimen; and, ASTM D-1038 gives a 
method for determining tear propagation resistance that is recommended for 
specification acceptance testing only. 
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Tear resistance of rubber is the force required to tear a 1 in. thick specimen 
under the conditions outlined in ASTM D-624. Tear resistance of textiles is the 
force required to propagate a single-rip tongue-type tear [starting from a cut] 
by means of a falling pendulum apparatus [ASTM D-1424]. 

 

TEARING STRENGTH: Tensile force required to rupture a pre-slit woven 
fabric specimen under the conditions outlined in ASTM D-2261 and ASTM D-
2262. Edge tearing strength of paper is the force required to tear a specimen 
folded over a V-notch and loaded in a tensile test machine. 

 

TENACITY: Force required to break a yarn or filament, expressed in grams 
per denier. It is equal to breaking strength divided by denier. 

 

TENSILE MODULUS OF ELASTICITY: Tangent or secant modulus of 
elasticity of a material subjected to tensile loading. Alternate terms are Young's 
modulus and modulus of elasticity in tension. 

 

TENSILE STRENGTH: Ultimate strength of a material subjected to tensile 
loading.  It is the maximum stress developed in a material in a tension test. 

 

TENSION IMPACT TEST: Method for determining energy required to 
fracture a specimen under shock tensile loading [ASTM D-1822]. 

 

TENSION SET: Extent to which vulcanized rubber is permanently deformed 
after being stretched a specified amount for a short time.  It is expressed as % of 
original length or distance between gauge marks [ASTM D-412]. 

 

TENSION TEST: Method for determining behavior of material under axial 
stretch loading. Data from test are used to determine elastic limit, elongation, 
modulus of elasticity, proportional limit, and reduction in area, tensile 
strength, yield point, yield strength and other tensile properties. Tension tests 
at elevated temperature provide creep data. 
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Procedures for tension tests of metals are given in ASTM E-8. Methods for 
tension tests of plastics are outlined in ASTM D-638, ASTM D-2289 [high 
strain rates], and ASTM D-882 [thin sheets]. ASTM D-2343 outlines a method 
for tension testing of glass fibers; ASTM D-897, adhesives; ASTM D-412, 
vulcanized rubber. 

 

TIME FOR RUPTURE: Time required to rupture specimen under constant 
stress and temperature in a creep test. 

 

TRUE STRAIN: Instantaneous % of change in length of specimen in 
mechanical test. It is equal to the natural logarithm of the ratio of length at any 
instant to original length. 

 

 

TRUE STRESS: Applied load divided by actual area of the cross section 
through which load operates. It takes into account the change in cross section 
that occurs with changing load. 

 

ULTIMATE ELONGATION Alternate term for elongation of material at 
rupture under tensile loading. 

 

ULTIMATE STRENGTH: Highest engineering stress developed in material 
before rupture.  Normally, changes in area due to changing load and necking 
are disregarded in determining ultimate strength. 

 

WET STRENGTH: Breaking strength of paper saturated with water. Also, the 
strength of an adhesive bond after immersion in water. 

 

YIELD POINT: Stress at which strain increases without accompanying 
increase in stress. Only a few materials [notably steel] have a yield point, and 
generally only under tension loading. 
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YIELD POINT ELONGATION: Strain at yield point of a material. It is an 
indication of ductility. 

 

YIELD STRENGTH: Indication of maximum stress that can be developed in a 
material without causing plastic deformation. It is the stress at which a material 
exhibits a specified permanent deformation and is a practical approximation of 
elastic limit. Offset yield strength is determined from a stress-strain diagram. It 
is the stress corresponding to the intersection of the stress-strain curve, and a 
line parallel to its straight-line portion offset by a specified strain. Offset for a 
metal is usually specified as 0.2%, i.e., the intersection of the offset line and 
the 0-stress axis is at 0.2% strain. Offset for plastics is usually 2%. 

 

YIELD STRAIN ELONGATION: Strain corresponding to yield strength of 
material. It is an indication of ductility. 

 

YIELD VALUE: Stress in an adhesive joint at which a marked increase in 
deformation occurs without an increase in load. 

 

YOUNG'S MODULUS: Alternate term for modulus of elasticity in tension or 
compression. 

 

 

 

 


