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Universal Testing Machines




Electro Mechanical Universal
Testing Machine

The HL 692 and HLC 693 series of Universal testing Machines con-
form to the testing procedures laid down in BIS, EN, ASTM & IS stan-
dards. Accuracy of the system complies with IS 1828 Class | or BS
1610 Grade 1.

Models having the capacity ranges between 0.5kN — 5kN are single
pillar while the models ranging between 10kN—100kN have twin pil-
lars. Models between the range 50kN and 100kN have additional two
supporting pillars for stability. All the Universal Testing Machines have
hardened and grinded ball screw with almost zero backlash. The ball
screws are driven either directly or through gear box, by timing belts.
The system is powered by servo-motor. This arrangement gives a
wide range of programmable testing speeds. In general the maximum
testing speed is about 500mm/min where as the homing/return
speed is kept at 1000mm/min.

Application of the system

The system finds wide application in the following industries.
m  Rubber

Textile

Pharmaceuticals

Metallurgy

Food

Toys

Wood

and many others.

Advantages of using HEICO Universal Testing Machines.
Easy to use

Provision for up-gradation

Operation with and or without computer

User friendly software

Fit for any type of environment

The Universal Testing Machines are available in two basic models:
m HL692 Series
m HLC693 Series

The above two models are further divided into two main categories:
m Single pillar for load ranges 0.5kN — 5kN
m Two pillar for load ranges 10kN — 100kN

Note: - Universal Testing Machine of 50kN & 100kN has two sup-
porting pillars in addition to ball screw pillars.

HL692 series either single pillar or twin pillar can be operated through
the membrane type key board. All the parameters like test speed and
safety limits can programmed through the keyboard and are dis-
played on easy to read back lit liquid crystal display. All data shown
on the display either numerical or graphical is displayed in real time.
The system has a parallel port, which can be connected to the printer
directly. It has its own memory of 512KB that can save the test re-
sults. Data can be transferred to the computer through RS232/USB
port.

Key board provided has dedicated keys for initial up and down set-

ting of the loading arm. Alpha-numerical keys are provided for pro-
gramming, sample description and also programming the test speed.
Safety limits are programmed by default however the same can be
changed as per requirement.

HLC693 series have all the features of HL692 series except
that the system is controlled through the PC. The computer
supplied not only controls the system but also acquire the data
for analysis. (Computer with latest configuration will be sup-
plied with the machine) It is sup-
ported by software for analysis and
also has the features to store and
retrieve files as and when required.

Software Package

User friendly Software will be provided
with the system to control the machine
and analyze the various result parame-
ters.

Salient features of the software
m  Windows based & user friendly
m Programming of Rate of Strain

\
= Selection of Mode of Test — (Ten- h

sion/Compression) HL692 SINGLE PILLAR SERIES
m Safety features for overload and ,-i

over travel

m Saving & Retrieving of Test Files

m On line display of Load & Dis-
placement

m Start, Stop, Hold operation

m Inching/Release operation to set
Sample

m  Online Plot of Graph for single and
multi samples

m Display of recorded Data on the
Screen

m Storing of Data in Numeric form

m Calculation of various parameters
(Tensile Strength, Young’s Modulus, Yield Stress, Ultimate Stress,
max. Strain etc.) Result Sheet generation

F)
HLC693 SINGLE PILLAR SERIES

Transducers

For both the series, either S type or Shear beam load cells are used
depending upon the test range. Machines are calibrated against Na-
tional traceability proving rings or other Force measuring devices cer-
tified by either NPL or NCCBM. For all general purpose, machines are
calibrated for class | as per IS1828. Since the machines are available
in wide range, load cells of different capacities ranging from 100N to
100kN can be supplied with the system to suit application.

NOTE: Additional Load cells of different capacities can also be in-
corporated in the machine and should be ordered separately as per
user requirement.

Rotary encoder is fixed directly to the ball screw for precise meas-
urement of position



General specifications of the load cell and displacement sensor are-

Load Cells

It is a strain gauge based type load cell 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 numbers of times

Accuracy < 0.5%
Repeatability < 0.1%
Zero error < 0.1%
Hysterics < 0.1%
Usable temperature range  0-50°C
Position Sensor

Total range - 100 — 1000mm
Resolution - 0.01mm
Accuracy- < 0.5%

Grips and Fixtures

Since testing is not only limited to rub-
ber, plastic, metals, fiber, yarn, hair and
many others, grips are provided to suit
different applications.

Grips, either mechanical or pneumatic
are quoted as per customer require-
ment along with the base machine.

Note:- User Specifications, if differ
from the standard ones will be incor-
porated in the nearest model to suit the
user’s requirement.

Optional (At extra cost)
1. Extensometer

HLC693 TWIN PILLAR SERIES

General Purpose extensometer for axial testing to determine
Elongation

Gauge length - 50mm

Measuring Sensitivity - 0.001mm

Environmental Chamber can be provided for controlled
temperature testing.

HL692.05 HL692.10 HL692.15 HL69220 HL692.25 HL692.30 HL692.35 HL692.40

HLC693.05 HLC693.10 HLC693.15 HLC693.20 HLC693.25 HLC693.30 HLC693.35 HLC693.40
Load (kN) 0.5 1 2 5 10 20 50 100
No of columns 1 1 1 1 2 2 2 2
Max Speed (mm/min) 500 500 500 500 500 500 500 500
Min 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
Max Power Required (VA) 375 375 600 600 740 1000 1400 2800
Dimension (LxBxH) 450 x 500 450 x 500 450 x 500 450 x 500 760 x 600 760 x 600 760 x 600 760 x 600
(mm) x 1400 x 1900 x 2000 x 2000 x 1900 x 2000 x 2200 x 2300




ELECTRONIC UNIVERSAL TESTING
MACHINES

The HL 590 and HLC 591 series of Universal testing Machines con-
form to the testing procedures laid down in BIS, EN, ASTM & IS stan-
dards. Accuracy of the system complies with IS 1828 Class | or BS
1610 Grade 1.

Electronic range of universal testing machines are fast, accurate &
simple to operate. In these machines load and displacement are dis-
played on the digital display system in their respective engineering
units. Digital display unit have RS 232 communication port. When
connected to computer online graph can be displayed on the screen .
These are supported by windows based software which can store, re-
trieve readings as and when required.

The machines are capable of performing the following tests:-
a) Tension

b) Compression

c) Transverse

d) Bending

e) Shear

f) Hardness

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 centre and upper
cross heads. The unit has 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 meas-
ured by rotary encoder. Safety features like over travel limit
of center cross head, over travel of ram, over range of load are
provided as standard with the machine.

HL590 SERIES

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 with a least count of 0.1

mm. The output of the sensor is fed to the digital indicator unit for fur-
ther processing and display.

C) ELECTRONIC CONTROL PANEL

Digital display system is totally microprocessor based. It has RS
232Port/USB for communication with the computer. The system is
supported by window based software. On Line graph of load vs dis-
placement is displayed on the monitor. Analogue readings as well as
graphical representation is stored in the file which can be retrived on
demand.

Other technical Specifications:-
e 8 bit Processor with multiprocessing facility.
e LCD Panel with 4x20 characters.
e Printer facility (printer not part of the supply)
e Key board with 16 keys.
A direct PC connection using RS 232 port connected with D9
connector.
e Flash memory of 512 KB.
e Serial to USB Converter with 10,000 Bits/Sec.
transmission facility.

Key board has the following programmable facilfities.

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

e The STOP key includes the facility of saving data of the test con-
ducted.

HL590 SERIES



Application Software
User friendly software would be provided with the system to ac-
quire & plot data online and then 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, Max. Strain etc.)

HL591 SERIES
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 ad-
vanced electronic and hydraulic system. Pacing speed is pro-
grammed through the key board which is directly displayed in
engineering units on the digital indicator.

HLC591 SERIES

When the machine is given the command to start it immediately con-
trols 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 which makes the machine to run at
a set speed irrespective of any specimen behavior. Processing is
done in P1.D controller at the speed of 10 KHz. Computer is dedi-
cated component which has a high speed data acquisition and con-
trolling card (DAQ). This keeps the pace rate within the limits of +2%
of the programmed value. 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. 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 ramping which is required in case
of compression test. Middle and top cross head of the loading unit
are fitted with linear motors for clamping & declamping of the spec-
imen under tensile test. To facilitate easy operation a portable mod-
ule is provided with control switches. This module has an additional
facility for controling the movement of the middle cross head to suit
the specimen size. In addition to this, it also has a facility to switch
on or switch off the main pumping unit.

Software package
User friendly software would be provided with the system control
the machine and analyze the various result parameters.




Salient features of the software
e Windows based & user friendly
e Saving & Retrieving of Test Files

e Online display of Load & Displacement

e Start, Stop operation

NOTE: All Jaws & Grips for Tesnsion Test are hydraulically operated.

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 Mod-

ulus, Yield Stress, Ultimate Stress, Max. Strain etc.)

catalououe No. HL590.05 HL590.10 HL590.15 HL590.20 HL590.25 HL590.30
HLC591.05 HLC591.10 HLC591.15 HLC591.20 HLC591.25 HLC591.30
Maximum Capacity (kN) 100 200 400 600 1000 2000
1st. Measuring Range (kN) 0-20 0-20 0-200 0-200 0-200 0-200
Least Count (N) 10 10 100 100 100 100
2nd. Measuring Range (kN) 20-100 20-200 200-400 200-600 200-1000 200-2000
Least Count (N) 100 100 1000 1000 1000 1000
Clearance for Tension test (mm)50-750 50-750 50-750 50-800 50-850 50-900
Clearance for compression test 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/min0-300 0-150 0-150 0-100 0-80 0-40
Clearance between columns (mm) 500 500 500 600 750 750
Connected Load (KW) 2ol 2.1 2o 2.5 BI5 4.5
Operating Voltage 400-440 400-440 400-440 400-440 400-440 400-440
Phase 3 3 3 3 3 3
STANDARD ACCESSORIES SUPPLIED WITH THE MACHINE
FOR TENSION TEST
Clamping Jaws for 10-20 10-20 10-25 10-25 10-25 10-25
round specimens (mm) 20-30 20-30 25-40 25-40 25-40 25-40
40-55 45-70 45-70
Clamping Jaws for 0-10 0-10 0-15 0-20 0-20 0-20
flat specimens (mm) 10-20 10-20 15-30 20-40 20-40 20-40
40-60 40-60 40-60
Width of speciment (Max.) (mm) 70 70 70 70 75 75
FOR COMPRESSION TEST
Diameter of platens (mm) 150 150 150 200 250 250
FOR TRANSVERSE TEST
Diameter of rollers (mm) 30 30 30 30 50 50
Length of Rollers (mm) 170 170 170 170 170 170
Max. span between the rollerg
(adjustable) (mm) 600 600 600 600 800 1000




OPTIONAL ACCESSORIES
FOR 590 & 591 SERIES:

Bend rebend attachment

e Computer complete with Monitor, Key-
board.

¢ Roller support for Leaf Spring Testing

e Shear Test Attachment
Suitable for size 5 mm, 6mm, 10mm,
12mm, 16mm, 20mm diameter.

e Load Stablizer
Suitable for stablizing load at any particu-
lar point for about 10 minutes

e Brinell Hardness Test Attachment
Attachment suitable to carry out brinell
Hardness Test complete with 5 mm or
10mm ball indenters

e Wire Rope Test Attachment
Suitable to carry out Tensile Test on wire
ropes upto 10mm

e Bolt Test Attachment
Attachment to accommodate bushes to
test threaded and collar type specimens : STRAIN GAUGE BASED EXTENSOMETER
(i) Eight set of plain bushes for testing col-

lar type specimens from 4mm to 20mm. » Electronic Extensometer
(if) Eight sets of threaded bushes for testing threaded specimens Gauge length of 50mm and + 50% measuring range senstivity of
from 4mm to 20mm. 1 micron. It can be used for round and flat specimens.

BRINELL HARDNESS CALIBRATION TENSILE TEST ROPE TEST SHEAR TEST
J ]

BOLT TEST BENDING TEST SINGLE PIECE JAW BEND AND REBEND
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