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Corrigendum
Date: | 26 March 2019
Equipment: | 250 KN Servo-Hydraulic Controlled
Universal Testing Machine
Bid Ref | TEQIP-III/KA/bceb/43
Department: | Central Facility
Venue: | TEQIP Conference Hall, BMSCE
Time: | 14:00 Hours
Sl Previous description in the Bid Read as
No. document
il Page No: 38 Page No: 38.
Delivery Schedule: Delivery Schedule:
Within 90 days from the date of award of | Within 180 days from the date of award
contract of contract and issue of Customs Duty
Exemption Certificate.
Delivery Terms: Delivered Duty Paid
(DDP) - BMS College of Engineering,
Bull Temple Road, Bangalore-560019.
Page No: 34 Add:
Local Letter of Credit (LC) is permitted
11. Payment (GCC Clause 16): and all the related LC and bank charges
are to be borne by the bidder.
Page No: 2, 4, 13 and 14
Last date of Submission & receipt of bids Date 24 April 2019 Time 16:00 Hours
Date& time of opening of bids Date 24 April 2019 Time 16:30 Hours
2i Page No: 40 Page No: 40

Specifications:

Specifications: to be read as below:
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Specification for 250kN Servo Hydraulic Universal Testing Machine

250 kN capacity Servo Hydraulic test system capable of performing the following tests:

1. Static Tension/compression

2. High cycle fatigue

3. FCGR (Fatigue crack growth rate tests)
4. Low cycle Fatigue

With suitable hardware and software as per the detailed technical specifications provided

below.

1. Load Frame:

1.1.Two Column Load Frame : with maximum Dynamic capacity +/-250kN or more
1.2.Column spacing: 630 mm or more

1.3.Column diameter: 75 mm or more

1.4.Maximum day light between crosshead to platen: 1500mm or more.

1.5.Frame stiffness: The stiffness of the frame should be 470kN/mm or higher,

measured at a testing height of 750 mm with wedge grips and standard dog-
bone specimen.

1.6.The frame should have hydraulic Lift and Hydraulic Clamp.
1.7.Integrated T-slot base

2. Actuator:
2.1.Type of Actuator: Servo Hydraulic Hydrostatic Bearing Actuator
2.2. Actuator Stroke-150mm (+/- 75 mm).
2.3.The actuator should be mounted on the cross head (TOP).

3. Load Cell

3.1. Dynamic Load Cell of +/- 250kN capacity

3.2. Load Cells with Built in Accelerometer for Inertia Compensation.

3.3. Fatigue life of 10E9 full stress reversed cycles at full capacity.

3.4. 200% Overload Capacity before mechanical failure

3.5. Side load resistance of 40% of full scale capacity

3.6. Automatic Calibration and balance facility is required when fitted to the machine.

3.7. Repeatability: Better than +/-0.25% of reading from 1% to 100% of load cell
reading.

3.8. Linearity: Better than +/-0.25% of reading from 1% to 100% of load cell
reading.

3.9.

4.1.

Calibration of load cell must meet or surpass 1ISO7500-1 Class 0.5; ASTM E4;
EN10002-2 Class 0.5; JIS (B7721, B7733).

. Electronic Controller

The test system shall be controlled by a fully digital, closed-loop control system
based on double precision floating point 64 Bit architecture. Analogue control
systems, even if digitally supervised, or bought in from a 3rd party supplier is
not acceptable. The system must feature a digital control system capable of
controlling the actuator in position, load, and strain modes.

3, e
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4.2. The system must allow up to two control loops to be run simultaneously without

degradation in performance. Thus the control system must be able to control
one or two actuators.

4.3. The linear position, axial load, and two optional sensor conditioning channels
(e.g. strain) should be available for control and data acquisition.

4.4. All supplied transducers shall be automatically recognized and calibrated by the
controller.

4.5. The controller must prevent any test proceeding with an uncalibrated transducer
to prevent incorrect data being gathered.

4.6. For safety of operator the controller should have two modes of operation such as
set mode and Run mode.

4.7. In set mode the controller should restrict the actuators velocity to 10mm/sec,
should not allow any other control mode than position control.

4.8. The control system must be able to perform accurate auto-tuning to determine
gain settings for proportional, integral, derivative and feed forward control
loops. Specific gain settings to run tests either in displacement control or in load
control should be automatically determined by the machine.

4.9. The hydraulic grip should be electronically controlled and interlocked. The
controller must prevent the operation of the grips either whilst a test is running
or whilst the machine is NOT in position control.

4.10. The controller must provide control of the hydraulic power supply from the load
frame. Hydraulic power supply buttons shall be part of Handset. The
controller will monitor the hydraulic power supply’s (HPS) safety features and
must shut down the machine in the event of a HPS fault

4.11. A handset should be provided with coarse actuator and fine actuator positioning
buttons.

412. The controller should have internal waveform generator, shall have the
capability to generate sine, square, triangle, haversine, haversquare,
havertriangle, single ramp, dual ramp or trapezoid waveforms. All these
waveforms must be available for control via any connected and calibrated.

4.13. The frequency accuracy must be 0.01% of setting, or better.

4.14. The frequency of the waveform generator must be 0.00001Hz to 1kHz or
greater.

4.15. The Controller must feature waveform generation of 32bit resolution, with a
minimum loop closure rate of 10kHz or higher across all control axes regardless
of how many axes are being used.

4.16. The controller must allow full closed-loop control from any connected, calibrated
transducer available for control i.e. position, load and strain control, as well as
derivatives of these such as stress intensity and plastic strain.

4.17. The controller must feature a facility for automatically updating the control loop
terms P, I, D, in order to compensate for changes in specimen stiffness during a
cycle. This facility must run at a minimum of 1kHz.(Adaptive Control)

s
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4.18.

4.19.

4.20.

4.21.
4.22.

4.23.

424,

4.25.

4.26.

A servo-valve dither facility must be provided with a variable frequency and
amplitude up to 10% of the full-scale drive signal.

The resolution of each signal conditioner must be 19-bit at 1 KHz or 24 bit at
1Hz bandwidth over the full range of the transducer. Transducer ranging is
NOT acceptable.

The controller must support dynamic inertia compensation with automatic set-up
without use of external accelerometer (when used with compatible load cells).
This facility must have the capability to reduce the inertia errors to less than
0.5% at frequencies of up to 100Hz.

Position (stroke) accuracy must be £0.5% of transducer full scale, or better.
Load accuracy must be £0.005% of full scale, or 0.5% of reading (whichever is
the greater). Calibration must meet or surpass ISO7500-1 Class 0.5; ASTM E4;
EN10002-2 Class 0.5; ]IS (B7721, B7733).

Strain accuracy must be £0.005% of full scale, or 0.25% of reading (whichever
is the greater Calibration must meet or surpass 1IS09513 Class 0.5, 1, 2; ASTM
E83 Class B1, B2, C, D; EN10002-4 Class 0.5, 1, 2; JIS7741 Grade 0.5, 1, 2.
The control system must have a feature to ensure the load is kept within a
predefined range during specimen Loading/gripping, meaning the actuator
should move automatically in reverse direction to compensate the load being
applied on specimen (when crosses the predefined set value) as a result of
gripping. The minimum load is to be 0.2% of the maximum load or lower.

The controller must have a minimum of two limit detectors per connected
transducer and must have a detection time of 1ms or better. The limit detectors
must not be reliant in any way on the connection of a personal computer.

For reasons of safety, should the Frame crosshead clamping mechanism in
unclamped state when test is started, the controller should detect the unclamp
crosshead and the system must revert to a safe mode with load on specimen is
0.2 % maximum load or as set.

5. Computer:
The minimum required configuration is:

Intel(R) Core (TM) i7-4570 3.20 GHz with Original Microsoft Windows 10 32/64
operating system.
- 4GB DDR3-1600 DIMM
- 500 GB SATA Hard Drive , Intel HD Graphic 4600, Ethernet Port and Network Card
- 3 PCI Slots, Mouse and Keyboard and a 19”Flat Panel Monitor
- Online UPS for the controller and the computer

6. Software System:

6.1.

Generalized Test Software:

The system should provide testing software to define and run following tests. Tension /
compression, High Cycle fatigue, Low cycle fatigue and FCGR

6.1.1. Testing Software should provide the user an option to define and run
tests, and to acquire data for a wide range of dynamic and quasi-static
applications. Data storage to computer disk in ASCII format at rates up

%
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to 5kHz or 10kHz synchronous on all channels. Ability to pause and
resume a test, either immediately or at some point in the future

6.1.2. A minimum of 8 channels of control or data acquisition

6.1.3. Capable of 1ms inter block transfer time from one step in the sequence
to the next

6.1.4. The ability to automatically balance extensometers and derived position
channels at any stage of the test. Intelligent data logging with
programmable time base, load, strain, stress or derived channels.
Software must include additional calculation routines like Modulus
calculation, energy estimation in a loop, Yield point estimation and
simple math functions on load, strain and position values. Software
must include an automatic correction algorithm for fatigue tests to
compensate any errors in max/min levels.

7. Grips & Fixtures - Ambient:

7.1.1. Fatigue rated Hydraulic Wedge grip of +/-250KN capacity is required for
the test conducting for the flat & round specimens.
7.1.2. For flat specimens: thickness to be measured from 0 to 20mm or higher for
100mm wide samples.
7.1.3. For round specimens: the diameter should be 10 to 20 mm or higher.
7.1.4. Grip controller is required for operation of the grip.
7.1Extensometry System:

Dynamic Strain gauge éxtensometer is required for testing of samples for direct
strain measurement and closed loop strain control. suitable for tensile,
compressive & fatigue testing, the extensometer to have a 12.5mm gauge
length with a travel of +/-2.5mm giving +/-20% strain. It should include a
12.5mm extender to give a gauge length of 25mm and +/- 10% strain.
Temperature range of -80°C to 200°C.

8. Fracture Mechanics:
8.1. Clevis Grips

8.1.1. Fracture Mechanics Grips for 12.5 mm thick specimen.
Rated capacity: £10kN Dynamic, 20 kN Static.
Temperature Range: 0 to 100°C

8.1.2. Fracture Mechanics Grips for 25 mm thick specimen.
Rated capacity: £50kN Dynamic, 100 kN static.
Temperature Range: 0 to 100°C

8.2. COD Gauge :

8.2.1. COD Gauge : Crack Opening Displacement (COD) Gauge Length:
S5mm,Travel: 2Zmm

8.2.2. COD Gauge : Gauge Length: 10mm, Travel: 4mm

8.3. SOFTWARE should include the modules for:

8.31. dA/dN : - Crack Propagation (da/dN) software provides machine control
and data acquisition for tests to ASTM E647-08. Crack length is measured
using compliance, ACPD or DCPD techniques.

8.32. K1C and CTOD : - Fracture toughness software performs K1C tests in
accordance with the relevant sections of ASTM E399-09, ASTM B645-07,
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ISO 12737:2005, ASTM E1290-08 (CTOD) and BS7448-1991 part 1 (K,
CTOD and J).

8.33. J1C :- Unloading Compliance (J1C) software performs ]1C testing to
ASTM E813-89.

9. Hydraulic Power pack

91,

9.2.
9.3.
9.4.

9.5.
9.6.
9.q.
9.8

9.9.
10.

Hydraulic power pack to meet the following performance at 200 kN:
Table 1

30 Hz £+ 0.25mm
10 Hz + 1.5 mm
0.2 Hz + 50 mm

The manifold should be dual stage with minimum two servo valves, the lower
capacity should be 5 Ipm or lower (for LCF) and the other of higher capacity to
meet the performance indicated in the table 1.
Vendors to quote for servo valves and not proportional valves
Maximum Output pressure of 210 Bar or higher
The hydraulic pump should be pressure compensated variable flow pump to
minimize electrical consumption.
Tank capacity: 225 Litres or Higher.
PLC Operator interface with digital display for oil pressure and oil temperature.
High efficiency plate heat exchanger
Should include protection device for oil temperature & pressure, oil level & filter
condition and motor temperature.
Local or Remote start/stop functionality.

Cooling Tower Specification:

Appropriate cooling tower to be provided such that no tripping of power pack during
long continuous hours of fatigue (minimum one day) testing.

11.+/-

25kN Dynamic load cell that may be interchanged with +/- 250kN

Dynamic load cell with necessary calibration certificate
12.Noise level without acoustic hood should be less than 63 db.

ESSENTIAL REQUIREMENTS

The manufacturer should have ISO 9001 certificate

The firm should have adequate number (at least 5) of such systems currently in
operation for more than 5 years, in the premier institutes of the country such as
[I1Sc, IITs, NITs, CSIR-NAL, HAL and DRDO labs. Manufacturer should furnish the
address of such establishments where they have supplied similar equipment’s and
running successful for more than 5 years. Feedback will be collected about such
machines and their performance. If found unsatisfactory, the vendor shall be
disqualified without assigning any reasons.

The firm should be equipped with well-trained engineers to offer post warranty
maintenance and service support.

Details of service support in India that the firm can offer should be given along
with the NABL Calibration facility.

Nearest service center to Bangalore must be mentioned.

Agent should have exclusive agency for last 5 years or more is mandatory. Copy
of certificate for such exclusive agency is mandatory.

Checklist of compliance to be provided in attached format.
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Warranty
* For 3 years from the date of commissioning.

* Installation, commissioning and training to be done by a trained service engineer

at the site.
Complete system and software training of seven working days of typical
static/cyclic test to be demonstrated for which the machines are intended.
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