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UNIVERSAL TESTING MACHINES  
 

ELECTRONIC UNIVERSAL TESTING MACHINES 
 

Electronic ranges of universal testing machines are fast, accurate, & simple to operate. In 
these machines load and displacement are displayed on the digital display system in their 
respective engineering units. Digital display unit have RS232 communication port. When 
connected to computer online graph can be displayed on the screen. It is supported by 
windows based software which can store, retrieve readings as and when required. 

 
The machine is capable of performing the following tests:- 

a)  Tension 

b)  Compression 

c)  Transverse 

d)  Bending 

e)  Shear 

f)   Hardness 
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There are three main units :- 

a) Loading Frame 

b) Hydraulic Pumping System 

c) Electronic Control Panel 
 
a)  LOADING FRAME 
 
The Loading Frame consists of a central cross head and a lower table. Center cross head 
is adjustable for clearance by means of a geared motor.  Compression Test is carried out 
between the central cross head and the lower table whereas tension test is carried out 
between center and upper cross heads.  The unit have six pillars for better stability.  
 
Sensing of load is through a strain gauge based transducer, while the movement of the 
lower table (ram stroke) is measured by rotary encoder.  Safety factors like, over travel 
limit of center cross head, over travel of ram, over range of load are provided as standard 
with the machine. 
 
b)  HYDRAULIC PUMPING SYSTEM 
 
Hydraulic Pumping System consists of multi plunger pump powered by a suitable motor.  
Maximum circuit pressure is around 210 bar.  This pump gives a continuous non-
pulsating oil flow to the ram of the loading frame. Pressure Switch is provided for 
additional safety against over load. Release valve and load control valve is placed at a 
convenient position for easy operation by the operator. 
 
It also has electrical Control Panel for the movement of the cross-head and also for the 
main pump. Additional switch is provided for fast lift of the ram for initial filling of the 
gap. 
 
A rotary encoder is fixed along with the ram of the hydraulic unit which indicates the 
movement of its ram with a least count of 0.01 mm.  The output of the sensor is fed to the 
digital  indicator unit for further processing and display. 
 
c)  ELECTRONIC CONTROL PANEL  
 
Digital display system is totally microprocessor based. It has RS232 for communication 
with the computer. The system is supported by window based software. On Line graph of 
load vs displacement is displayed on the monitor. Analogue readings as well as graphical 
representation are stored in the file which can be retrieved on demand. 
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Other technical Specifications:- 
 

·  8-bit Processor with multi processing facility. 
·  LCD Panel with 4 x 20 characters. 
·  Printer facility (printer not part of the supply) 
·   Key board with 16keys. 
·  A direct PC connection using RS232 port connected with D39 connector. 
·  Flash memory of 512KB 

 
Key board of Display Unit has the following programmable facilities. 
 

·  The START key includes information on the Mode of Test, Pace Rate, Load and 
Peak Load. 

·  The STOP key includes the facility of saving data of the test conducted and 
starting of the next sample. 

 
Application Software 
 
User friendly Software would be provided with the system to control the machine and 
analyze the various result parameters.  
 
Salient features of the software 
 

• Windows based & user friendly 
• Saving & Retrieving of Test Files 
• On line display of Load & Displacement 
• Start, Stop operation  
• Online Plot of Graph for Load vs. Deformation 
• Display of recorded Data on the Screen 
• Storing of Data in Numeric form  
• Calculation of various parameters ( Tensile Strength, Young’s Modulus, Yield 

Stress, Ultimate Stress, %Elongation, max. Strain etc.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 4 

COMPUTER CONTROLLED UNIVERSAL TESTING MACHINES  
 
HLC-591 machine in construction are similar to HL-590 model series except for the 
automatic pace setting arrangement. In these series of machines the pace setting is 
achieved through a combination of advanced electronic and hydraulic system. Pacing 
speed is programmed through the computer key board which is directly displayed is 
engineering units on the computer screen. 
 

When the machine is given the command to start it immediately controls the signal 
passed on to the proportional valve.  
 
Proportional valve has a drive card which corrects the error between the feed and the 
follower signal and the follower signal and makes the machine to run at a set speed 
irrespective of any specimen behavior. 
 
Computer is a dedicated component which has a high speed data acquisition and 
controlling card (DAQ). This keeps the pace rate within the limits of ±2% of the 
programmed valve. On  line graph of load vs. displacement is shown on the screen where 
as in the offline it gives the total details on the listed specimen, like breaking Load, 
elongation at breaking load, shear value, specimen identification detailed time of test etc. 
All controlling is through the keyboard of the computer. It has a unique facility to show 
post failure behaviour and hold load at any position. Even it has a facility for negative 
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ramping which is required in case of compression test.  Middle and top cross head of the 
loading unit are fitted with hydraulic motors for clamping and declamping of the 
specimen under tensile test.  To facilitate easy operation a portable module is provided 
with control switches.  This module has an additional facility for controlling the 
movement of middle cross head to suit the specimen size.  In addition to this, it also has a 
facility to switch on or switch off the mail pumping unit.  
 

 Software Package 
 

User friendly Software would be provided with the system to control the machine and 
analyze the various result parameters.  
 
Salient features of the software 
 

• Windows based & user friendly 
• Programming of Rate of Loading. 
• Safety features for overload and over travel 
• Saving & Retrieving of Test Files 
• On line display of Load & Displacement 
• Start, Stop, Hold operation  
• Inching/Release operation to set Sample 
• Online Plot of Graph for single sample and multi sample 
• Display of recorded Data on the Screen 
• Storing of Data in Numeric form  
• Calculation of various parameters ( Tensile Strength, Young’s Modulus, Yield 

Stress, Ultimate Stress, %Elongation, max. Strain etc.) 
 

Catalogue No. HL590.05 
HLC591.05 

HL590.10 
HLC591.10 

HL590.15 
HLC591.15 

HL590.20 
HLC591.20 

HL590.25 
HLC591.25 

HL590.30 
HLC591.30 

Maximum 
Capacity (Ton) 

10 20 40 60 100 200 

1st Measuring 
Range (Ton) 

0-2 0-2 0-20 0-20 0-20 0-20 

Least Count 
(Kgf) 

1 1 10 10 10 10 

2nd Measuring 
Range (Ton) 

2-10 2-20 20-40 20-60 20-100 20-200 

Least Count 
(Kgf) 

10 10 100 100 100 100 

Clearance for 
Tension  test 
(mm) 

50-750 50-750 50-750 50-800 50-850 50-900 

Clearance for 
compression test 
(mm) 

0-750 0-750 0-750 0-800 0-850 0-900 

Ram Stroke 
(mm) 

200 200 200 250 250 250 

Piston speed at 
no load 
(mm/min) 

0-300 0-150 0-150 0-100 0-80 0-40 
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Clearance 
between columns 
(mm) 

500 500 500 600 750 750 

Connected Load 
(K.W) 

2.1 2.1 2.1 2.5 3.5 4.5 

Voltage 400-440 400-440 400-440 400-440 400-440 400-440 
Phase 3 3 3 3 3 3 

 
 
 

STANDARD ACCESSORIES SUPPLED WITH THE MACHINE 
FOR TENSION 
TEST 

      

Clamping Jaws 
for round 
specimens 
(mm) 

10-20 
20-30 

10-20 
20-30 

10-25 
25-40 

10-25 
25-40 
40-55 

10-25 
25-40 
45-70 

10-25 
25-40 
45-70 

Clamping Jaws 
for flat 
specimens (mm) 

0-10 
10-20 

0-10 
10-20 

0-15 
15-30 

0-20 
20-40 

0-20 
20-40 
40-60 

0-20 
20-40 
40-60 

Width of 
specimen (max.) 
(mm) 

70 70 70 70 75 75 

FOR 
COMPRESSION 

      

Diameter of 
platens (mm) 

150 150 150 200 250 250 

FOR 
TRANSVERSE 
TEST 

      

Diameter os 
rollers (mm) 

30 30 30 30 50 50 

Length of 
Rollers (mm) 

170 170 170 170 170 170 

Max. span 
between the 
rollers 
(adjustable) 
(mm) 

600 600 600 600 800 1000 

 
NOTE: - ALL JAWS & GRIPS FOR TENSION TEST ARE HYDRAULICALLY    
     OPERATED. 
 
 
 
 
 
 
 



 7 

OPTIONAL ACCESSORIES FOR BOTH 590 & 591 SERIES  
 

·  Bend – Rebend Test Attachment 
·  Computer complete with Monitor , Keyboard. 
·  Roller support for Leaf Spring Testing 
·  Shear Test Attachment 

Suitable for size 5mm, 6mm, 10mm, 12mm, 16mm, 20mm diameter. 
·  Load Stabilizer 

Suitable for stabilizing load at any particular point for about 10 minutes 
·  Brinell Hardness Test Attachment 
 Attachment suitable to carry  out Brinell Hardness Test complete with 5mm 
 or 10mm ball indenters 
·  Wire Rope Test Attachment 

 Suitable to carry out Tensile  Test on wire ropes upto 10mm 
·  Bolt Test Attachment 

Attachment to accommodate bushes to test threaded and collar type specimens:  
(i) Eight set of plain bushes for testing collar type specimens from 4mm to 20mm. 
(ii)  Eight sets of threaded bushes for testing threaded specimens from 4mm to 
20mm 

·  Electronic Extensometer  
 

Gauge length of 50mm and 
+50% measuring range 
sensitivity of 1 micron.  It can 
be used for round and flat 
specimens  
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DIGITAL UNIVERSAL TESTING MACHINES 
  
 

 
 
 
The HL692 series of Universal Testing Machines confirms to the testing procedures laid 
down in BIS , EN , ASTM and JIS standards.  
 
It is an affordable solution for the testing of engineering materials like metals, plastics, 
elastomers, papers and many others; in compression and tension mode. 
 
The system has one pillar for the loading units up to the range of 5 kN and two pillars for 
ranges above 5 kN. The machine have ball screw driven through the highly sensitive 
servo motor. The rate of loading for testing is controlled by the computer. It has step less 
loading with the  rate of strain varying from 0.01 – 500 mm/min. Where as the setting can 
be done at the speed of 1000 mm/min or more. 
 
The salient features of the machine are as follows:   
 

•  Conforms to Testing Procedures laid down in BIS, EN, ASTM Standards 
•  Suitable for testing of Metals, Plastics, Paper, fibre, textile etc. 
•  Single/Two Pillar (system depending upon the loading capacity) with Ball Screw 

driven by sensitive motor   
•  Start/ Stop operation through Computer 
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•  Pneumatic/Mechanical Grips for different type of samples 
• Facility for Data logging and Analysis  

The basic system comprises of Electromechanical Load frame with Data Acquisition & 
Control Unit, Software Package, Load Cell, Displacement Transducer, a set of grips/jaws, 
Standard Computer. Parameters like load and displacement are directly displayed on the 
computer / digital display in their respective engineering units.  
 

1. ELECTROMECHANICAL LOAD FRAME 
 

The Load frame is One/Two pillar type driven by ball screw coupled to a highly sensitive 
servo motor. The frame has in built safety features as a protection for over travel over 
load, low/high voltage and many others. 
 
All the load frames are driven by sensitive micro stepper motor controlled through the 
control unit.  Machines with the lower capacity upto 5 kN have single ball screw with 
guides whereas load frames with capacity of 10 kN  and above have 2 ball screws with 
sturdy guides.  Machines can be loaded a number of times without affecting the stability 
and controlling accuracy.  
 

2. COMPUTERIZED DISPLAY AND CONTROL UNIT  
 

This module has a computer with monitor and printer 
and Electronic signal conditioning unit. The system 
operates on the basis of closed loop feedback 
mechanism. It controls the movement of the crosshead 
with respect to the signal input on feed back basis.   
The signal conditioning unit is microprocessor based    
unit with in build computer interface. It consists of the 
controlling and signal conditioning cards for the Load 
cells and transfers the data to the computer. 
 
 
SPECIFICATION OF DATA ACQUISITION CARD  
 
The PCI Bus advanced data acquisition card provides   the following advanced 
features. 

 
    32 bit PCI- bus 
 
    12-bit/ 16-bit Analog Input resolution 
    Auto Scanning Channel selection up to 16 channels 
 
    Up to 100 KHz A/D Sampling Rates 
 
   16 Single ended Analog Input channels 
 
   Bipolar Input signals 
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   Programmable gain of x1, x2, x4, x8, x16 
 
   Input range: +/-10V, +/-5V, +/-2.5 V, +/-1.25V, +/-0.625V 
 
   One 12-bit Monolithic multiplying Analog Output channel 
 
  16 Digital Output and 16 Digital Input channels 
 
  4 extended Digital Input and Digital Output channels on the 37 - pin connector 
 
 3 Independent programmable 16-bit down counters. 
 
Three A/D Trigger modes:  Software Trigger, Programmable Pacer Trigger and        
External Pulse Trigger 

 

 Pre-trigger control 
 

Internal DC-to-DC converter for stable Analog power source. 
 
3. Software Package 

 
User friendly Software gives flexibility to control the machine and analyze the various 
result parameters.  
 
Salient features of the software 
 

•  Windows based & user friendly 
•  Programming of Rate of  Strain 
•  Selection of Mode of Test  (Tension/Compression) 
•  Safety features for overload and over travel 
•  Saving & Retrieving of Test Files 
•  On line display of Load & Displacement 
•  Start, Stop, Hold operation  
•  Inching/Release operation to set Sample 
•  Online Plot of Graph for single sample and multi sample 
•  Display of recorded Data on the Screen 
•  Storing of Data in Numeric form  
• Calculation of various parameters (Tensile Strength, Young’s Modulus, Yield 

Stress, Ultimate Stress, %Elongation, max. Strain etc.) 
•  Result sheet generation 
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4. Load Cell 
 
To suit the testing range, load cells of different capacities are supplied.  All the load cells 
are strain gauge based type with full wheat-stone bridge configuration. Structure of the 
load cell is such that it can be loaded both in tension and compression over few million  
times. 
 
Capacity     0.5kN - 100kN (As per requirement) 
Accuracy linearity    within 0.1% full scale 
Repeatability     0.1% of full scale 
Zero error     0.05% of full scale 
Hysterics     0.05% of full scale 
Usable temperature range   0-50oC 
 
NOTE: Additional Load cells of different capacities can also be incorporated in the 
machine depending upon its capacity and user requirement. 
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5. Displacement Transducer  
 
The variation in strain, deflection etc is measured with help of rotary encoder . 
 
Total Displacement Range - 1000 mm 
Displacement Resolution  - 0.01 mm 
   
6. Grips 
 
Grips are suitable for metals, plastic, elastomers, paper and many others (As per 
requirement) in compression and tension. 
 
Note: The range of grips is very wide. The grips supplied are either mechanical or 
pneumatic depending upon the application.  Grips are quoted only on request to suit 
customers requirement  

 
7. Computer 

 
A standard computer with following specification (or Latest Configuration): 

 
COMPUTER (PENTIUM-IV) 
3.0 Ghz or Higher , 80 GB HDD, 
512MB RAM, 52X CD Rom Drive, 
Key Board, Mouse, 
15" Colour Monitor  
Deskjet Printer �
 
Optional (At extra cost) 
 
1. Extensometer  
 
General Purpose extensometer for axial tensile testing to 
determine the Proof Stress  
 

Gauge length – 50mm  
Temp range – 00 C to 500C 
Measuring Sensitivity – 0.001mm  
 
2. Load Cell   
 
Capacity     0.1kN – 100kN  
Accuracy linearity    within 0.1% full scale 
Repeatability     0.1% of full scale 
Zero error     0.05% of full scale 
Hysterics     0.05% of full scale 
Usable temperature range   0-50oC 
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 SPECIFICATION OF UNIVERSAL TESTING MACHINE 
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MODEL HL692.05 HL692.10 HL692.15 HL692.20 HL692.25 HL692.30 HL692.35 HL692.40 

No. of Column 1 1 1 1 2 2 2 2 
Load (kN) 0.5 1 2 5 10 20 50 100 

Max Test Speed 
(mm/min) 

500 500 500 500 500 500 500 500 

Min. Test Speed 
(mm/min.) 

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Max. Force at full 
speed (kN) 

0.5 1 2 5 10 20 50 100 

Max. Return Speed 
(mm/min.) 

1000 1000 1000 1000 1000 1000 1000 1000 

Position Control (mm) 0.1 0.1 0.1 0.1 0.5 0.5 0.5 0.5 
Total Crosshead 

Travel (mm) 
900 900 1000 1000 1130 1130 1130 1130 

 
ISO 9001:2000 


