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LATEST NEWS

Our ECE R14 test bench exported to
Tribus Netherlands is accredited by
TUV Rheinland.

The complete technical dossier
including the risk analysis, the low
voltage tests, the calibration
reports valid in Europe, the
occupational safety technologies
within the scope of CE certification

and definitely the outstanding force

control performance have achieved
success in the accreditation
process.

The reporters appreciated digital
technology features such as
automatic test folder and report
generation as well as matching the
sensor data, the final graph and the
video files automatically recorded
on the special high speed industrial
cameras.

Best in Europe with

B 9 meters long table,

W 6 actuators allowing to be mounted onto 2 or
3 columns,

m full capacity of 240 kN tensile force,
10 trajectory devices, which are dimensionally
validated by an accredited institution and
apply forces to 5 seater,

W accurate data logging in 200 Hz for 200
seconds and

W traceability features to support ISO 17025
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We set out with this motto. As Tokcalar
Machinery, we started our journey as a
micro enterprise in a small workshop. As
the second generation, we created our
product range for industrial test systems,
expanded our customer portfolio, supplier
network and network team.

We exported to Germany, the
Netherlands, the United States, Australia
and Poland within 2 years.

We create added values with our
innovative products and services based on
our technological infrastructure and
software licenses, our new website and
social media accounts.




Brief About Us

Establishment of
Test Mechatronics
2nd
generation

First test bench
production

Establishment

Renamed as
«Tokgalar Machinery»
Biggest R14 test

bench in Europe TMEX brand

Why to invest in ?
(]
é test equipment

The direct cost of the tests in a

foreign country plus the indirect costs

such as the travel and the
accommodation expenses of the
accompanying personnel, loss of workforce,
multiplied in case of iterative tests arising
out of the unexpected negative results
added by the delay time as well as the
exaggerated cost of minor operations to
remove the discrepancies, testing and
validation may convert a considerable cost

item.

Many companies need a solution that can
handle their internal tests even not
accredited and that prevents negative test
results and retest costs abroad. In cases of
accreditation in a process, fast amortization

gains are too close probable.

Negative test results in private
laboratories outside the companies'
plant may be troublesome as a loss of
prestige in the sector. This loss far

exceeds tangible values.

www.tmex.info

contact@tmex.info.tr

T: 0224 441 1537

Gm n /tmexinfo

LLC

Tokgalar Machinery has been operating and diverted to Test Mechatronics
during institutionalization phase objected to produce industrial test

since

1981

systems specialized in this sector.
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is our brandname focused on this product range.
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Inova

Kiel GmbH (Germany)

Sege

Testtiirk

love quality,

s

Kiel Polska (Poland)
METU Biltir Center

Sensobright (USA)
Standart Tasit Test Laboratuari

Tribus (Netherlands)
Techsafe (Australia)

testing, control and analysis,
digitization, engineering and excellence. We love this

industry and business. We are professional, sincere and

distinguished. We care connecting people, businesses,

processes, objects digitally to make life easier and

produce added values.

Companies that have their own test

equipment accelerate their product

development and R&D processes
and provide a significant progress in the
amount of new product models and annual
improvement rates. Alternative numerical
methods such as finite element analysis may
require advanced computer hardware and
software license costs and may last for days
even all these costs are covered. In-house
test equipment shortens this period

considerably.

The in-house test equipment plays a

great role in lightening research and

projects. The cost reduction for the
lightening in the major product range can

easily pay off the investment in a short time.

Keeping the highest

added valued operations

in house and
outsourcing others is trending as
an innovative strategy in sectors
with variable production regimes.
It is possible to find many
affordable outsource
opportunities of CNC machining
in the nearby industrial zones
and to produce in different lots.
In-house test equipment
facilitates to control the quality
of different suppliers and to

obtain standardized products.

Value competition

gains further

importance replacing
the cost competition.
Companies make use of their
inhouse test equipment to
reinforce and advertise their
product quality and brand

name.


http://www.tmex.info/
mailto:contact@tmex.info.tr
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Digital Basic Life and Fatigue Test Bench New - ' Economical
Digital

e — Reconfigurable

Simple use
for general purpose tests

v Construction of standard aluminum profiles
v Touch screen
v 3 signal types
v Determination of deformation
P v/ Counter set of milion digits
v Estimation of manual inspection date
v Operational log traceability
v Monitoring multiple devices over Ethernet
v Notification to mobile devices

v Remote camera access

TOUCH SCREEN HMI TECHNOLOGIES
. ST =g=p=n==0=

Smart relays are generally used in In this solution, besides the counter set

special purpose life and fatigue test  value, manual inspection frequency,

benches. Smart relays allow entries  such as in every 50 thousand cycles, are

up to 30 thousands for the counter  also allowed to be entered even in

set value. Number entry is thru tiny  million digits.

buttons. TMEX has implemented

4.3” touch screen HMI and / Telzihler
controller solution which supports / 1000000 =
cost advantage also in this model. Nitueller Zahler \ The software traces the test start, end, stop
L2895Y wms .
The touch screen interface is " et ; date, time and reasons (breakdown, manual
5 . X D D / Niichster Steuerung 5 X
designed in mobile phone style and /" 2022/05/2516/48 pause, inspection at the control frequency),

screen scrolling ease of use. which improves the intervention response

- S At the beginning of the test, a single
(TENESSOSOSOSNT © o< Lifed Fatime Test

= masverks cycle is applied and the system

E_ // gl | a.utorjnatlcfallly calculates the elapsed
time in a single cycle. Based on the

time in case of abnormality.

F 200N Inspectionfreq 20000 cycles \'\-\ . .
entered manual inspection frequency,
L. 5E bar \ Time out e.e .
\u(ﬁ the system estimates the date of the
Dz EDa) ) Fotiey S next manual visual inspection pause.

FLEXIBLE MECHANICAL CONSTRUCTION & SOFTWARE

Forces up to 1000 N are generally applied in life and fatigue tests. The
mechanical structure is constructed from standard aluminum profiles that can
withstand these forces and allows profiles to be easily added and reconfigured Test start and stop

for different test scenarios. states are shared as 28Nisanper

(FrecaiDy) [0/ Fenm) D02 the mobile phone
notification. Using the

Cihaz kontrold Medya gkt

On the HMI interface, both tensile and compressive forces and position test
types can be selected. The target force is adjusted by pressure switches, the
position by cylinder sensors, and the speed by throttle valves.

Ethernet connection

Test Cihazi 10N 1334

on the touch screen, Lo
the test data can be pidrmayartan  Temizle

If the predetermined time of a single cycle exceeds, breakage or excessive followed up online on
deformation is automatically detected and the test is paused.

the office PC’s and on the mobile phones

real time via an internet connected camera.
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GENERAL SPECIFICATIONS

The static force resistance of seats of single, double,
triple or 5-seat automotive seats of M1, M2, M3, plastic
or disabled types connected to 2P or 3P point seat belts
as well as anchorage parts and other automotive
components in accordance with the relevant ECE and
corresponding FMVSS norms of can be tested.

The table size, the number of hydraulic pistons
between 2 and 10, the force direction as tensile,
compressive or both, the force scale up to 50 kN per
actuator, the piston speeds are determined as per
request.

Safety fences and automation for occupational safety
are vital. Design and production in compliance with CE
norms can be approved by the relevant accreditation
bodies. Tool end measurements and sensor calibrations
are verified by accredited independent laboratories.

ADVANCED SOFTWARE OPTIONS

Before each test, a special time Some of the hydraulic pistons can be
stamped folder is created to transferred to the 3rd column via
support ISO 17025. In this test hydraulic and electrical quick

folder, test inputs such as target coupling equipment.

force curves, test operator, ;

participants, test output that | — w\

contains load cell and mOEOaOm - -
extensometer sensor data, sensor mfuBuOm GO
Q 4

calibration values are saved as MS

Excel files. .

To serve easy watching to the test
At the end of the test, the sensor participants, the HMI software on the
data is analyzed and an automatic touch test PC can be transferred to a
report is generated and sent to remote large-screen TV via a wireless
the authorities via e-mail. These module.

functions ease the operator report
workload and competences.

Force and extensometer sensor
data are recorded every 5ms
(200Hz) all along the test duration
up to 200 seconds. The records
are first logged in the controller's
memory, and is automatically
transferred to the PC files at the
end of the test. Communication
interruption risks during the tests
are eliminated. Sensing and
recording at 200 Hz is not affected
by processing cycle time. Access
to the sensor calibration page is
password protected.

Foree ()

) von

Hybrid solutions are designed in
such a way that the same table, the
same electronic and hydraulic
equipment can be used as a
common infrastructure for test
devices such as servo controlled or
pneumatic a life, fatigue or ECE R17
test benches.
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The unique force control
algorithm provides fast and
precise following to the target
force curves in different material
types and shows outstanding
performance.

Optionally, video automatically
recorded on the high-speed
industrial cameras can be matched
and analyzed with the test graph
and sensor data on a special page.




Servo Life and Fatigue Test Bench

Compressive  Alternating
triangle wave  triangle wave

Compressive
trapezoid wave

Alternating
trapezoid wave

Tensile Tensile
triangle wave trapezoid wave

COMPACT

The test bench has been developed
for general-purpose life, fatigue and
durability tests of all automotive
components (seats, armrests,
backrests, footrests, magazine
holders etc.) and industrial products
benefitting from the precision and
technology of servo motors.

Not only the triangular, trapezoidal
or multi-segment linear signals but
also multiple steps such as sinusoidal
and absolute sinusoidal force and
position control can be programmed
flexibly. Axes can be operated
independently, sequentially or
synchronously. For example, the
sequential forces to first armrests,
then footrests and backrests can be
applied in accordance with the
predefined force and position values.

Although really difficult, the
simultaneous sinusoidal and absolute
sinusoidal force control in 4 axes has
been completed within the scope of
special train seat test norms .

Uic 566 NFs

Absolute
sinusoidal

Multistep wave
wave
sinusoidal

On the data input page, a program
can be formed line by line in the
flexible programming editor, then
can be saved after simulation.
Counter set value, manual inpection
frequency and the frequency of the
cam shot over the web camera
connected to the test PC can be
programmed as well.

A notification is sent to the
operator's mobile phone in case of
frequential manual inspection pause,
manual pause, breakage or over
deformation and power black out
anomalies. Traceability is logged with
time stamps and an automatic report
is generated at the end of the test.
The main test page, which contains
all necessary data and online camera
video, can be watched remotely from
mobile devices and computers.

All sensor data are recorded
continuously at 200 Hz in static force
tests, and at a certain moment of the
cycle in life tests, and are not
affected by power or communication
interruptions.

Test Output Page

SIGNAL TYPES

‘/ Linear force
‘/ Linear Position
v Sinusoidal force

v Sinusoidal position

v Absolute sinusoidal
force

AXIS CONFIGURATION

v Independent axis
v Connnected axis for sequential tasks

v Sync¢hronous axis

Single or 2-axis designs of different axis
stroke, speed and force scale are available
upon request.

The external extensometer measures the
actual deformation on the test specimen
beside the servo position.




—

Tractor & Cabinet Test Bench Ece Rs58 R73 Ro3 89/

Test klasérii ||
J

(Tarih_Saat) .

[} | Piston1 &

Rops
S Manuel

@ @

TestOncesi  Kuvvet/Zaman | Konum/Zaman | Enerji/Zaman | Kuvvet/Konum | Rapor

Konum manuel ilerleme

wuvvet [NETYET

girim ilerleme | NGNS

Otomatik Test

Esneme 83,4125 mm|

7'y pist. 4 f o Yiik hiicreleri
S ongst - sifirlama
h 4 Piston ileri %2  Esneme sifirlama

Enerji

b o000 ms|
Konum

Hiz

2 Kuvvet ceki modunda
@ Teste hazir degil

,‘ ] ,, Mutlak
Ay o i
)}&} Hata Onay

@ Degme noktasi e
) Test basladi Vel
) Test tamamlandi
@ Acil Durum @ Termik Ok

Test Grafiklerini Basla # Oto Mod

After the test type and the piston to
be applied are selected, the data
entry fields are enabled.

Position datum is accomplished by
driving and providing contact
between the piston tip and the test
specimen as in CNC machines.

Force is recorded in 1 N’s, piston
position and extensometers are
recorded 25 micrometers (0.025
mm’s) resolution at 200 Hz.

Moving the piston only Imm’s
under forces up to 200 kN’s over
the test specimen of varying
material properties and elasticity is
our superior control performance.

Please contact us for the details of the rotary table option, the number of the actuators, the mechanisms to easy change the
position of the actuators, tool end designs, maximum force values, piston speeds and ROPS life test options.
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Optionally, the test graph and
sensor values are matched with the
slow motion camera videos of 200
Hz.

The applied energy is estimated
from the integral of the force and
position values, the elastic and
plastic deformation and the r ratio
are calculated.

Monitoring the test remotely over a
connected webcam, automatic
reporting in the customer defined
format, time stamped test folders
and automatic storage of the test
folder contents on the cloud are
standard features which are also
shared by other models of TMEX.
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TEST TYPES

4 types of tests on force and energy
application up to 200 kN'’s are
performed with pistons of 500
mm’s stroke.
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Automatic reporting
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Energy Dissipation & Crash Ece Ra1 Rzs

> WATCH IT ON
YouTube

CFC1000 FILTER & HMI

ENERJI DAGILIM TEST CiHAZI

On the ECE R21 and R25 norms, it is stated that 1kHz
data of 2 accelerometers should be logged and filtered
with CFC1000 signal filter.

The attributes of the CFC1000 signal filter are referred in
ISO6487. The CFC1000 filter is a type of variable
parameter, recursive signal filter. It is often confused
with low-pass or band-pass filters.

Since minimal 10 frequent times of the signal data is
required for the filtered data, the accuracy for 10 kHz
data logging process of the accelerometers shall comply
with the specifications in the norm.

In the developed software, raw sensor data is filtered
through this special signal filter, an automatic report is
generated without operator intervention, and impact
accelerations exceeding 80 g’s specified in the norm and
their durations are evaluated.

For flexibility, the software also supports SAEJ and other
CFC filter types in accordance with the US military
applications.
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B PENDULUM TYPE & TOPOLOGY COMPARISON

There are 3 types of
topology in energy
dissipation and crash
test benches:

-free fall,

-sled assisted free fall

-fluid driven pendulum.

In the free fall topology, short-term friction occurs immediately
after impact, followed by the retraction and later a second impact.
In this case due to 3 peaks, the maximum acceleration values and
the overshoot time on the graph cannot be evaluated in accordance

with the relevant norm precisely.

For the linear guide solution, unfortunately similar scenario is
repeated while resuming its free fall after the end of linear guide.

For the designs where the linear guide is extended to the final
impact point, it is not easy to fit wide designs for double seats. In
the case of using a thicker bar to avoid stretching, a total weight

criterion of 6.8 kg fails.

68 kgrl' n
affecting® 'L
weight

IMPACT FORCE &

The difficulties associated with
the pendulum topology have
been overcome with the
engineering solutions we have
developed.

Pneumatic drive is preferred to
reach the speed of 24.1 £ 0.8
km/h’s at the impact point. The
initial motion of the frame
carrying the impact head is
carried out by a fast piston.

Pre-filling tank is used to be
avoid air flow changes on the
centralized pneumatic system
and fast response valves are
used to eliminate the valve
response times.

In pendulum type, only one
point impact is applied. When
the production is completed,
the total head weight
including the carrying frame is
measured at the horizontal
position with the help of a
precision weight scale, and
the missing part is added the
with the weight plates.

The correlation amongst the
total energy transferred, the
impact speed, the initial angle
of the carrying frame, the
position during impact, the
frame length, the prefilling
tank volume, post-filling
pressure, initial impact cylinder
dimensions and hose
thicknesses is formulated with
the complex differential and
fluid equations.

It is possible to obtain the
defined impact speed via the
high resolution encoder on the
center of rotation and the
developed software. The speed
is measured in milliseconds via
fast counter input modules .
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> WATCH IT ON
YouTube

g It is used on vehicle
5cy seats, automotive parts
with bolted connections,
‘ and parts where the resonance
frequency shall be determined.

For the two test types, resonance
frequency determination and vibration
life test, constant set frequency, set
life time, manual inspection
frequency, frequency curve for the
resonance tests are entered on the
touch screen.

Notification is provided on the mobile
phone for the operation start and
. pause signals.

The software
records the

1- accelerometer data
TR asreanet | o the table and on

the test specimen.
P Optional acoustic

-l sensors can be
15254 dk/ 50000 dk_SiraakiKomtrol 20220415 23.47 JSETY added

Sound level, loosening of bolt connections or resonance
frequency are determined in accordance with the aging.

The test status can be monitored online on the mobile phones
via a camera connected to the test device.

Our R&D project on the 6-degree-of-freedom Stewart
platform is on progress on a scaled down prototype.

COMING SOON ON THE NEXT ISSUE
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