PREVENTIVE
MAINTENANCE

R

PORTFOLIO
FOR AS/RS

15 Hlllllln
' | EHEEREY:

;- T l‘lllll

il A

u Illllllll
lli l HTT

thl tlllllllllll

E. E Web: www.dmtecotech.com
; 4 Phone: +49 (0) 89 461 4891 0
[=] E-Mail: info@dmtecotech.com

dMT
ECOTECH

dMT Ecotech GmbH
Bretonischer Ring 13 : 5

85630 Grasbrunn, Germany



dMT Ecotech® GmbH supports operators of auto-
mated storage systems with the preventive main-
tenance of AS/RS stacker cranes. The focus

is on SPC® wear protection for highly frequented
contact surfaces such as drive wheels, travel
rails, lift rails and guide rollers. These areas di-
rectly affect the system availability and material
flow of the crane. Continuous protection during
operation helps reduce metal abrasion, conse-
quential damage and unplanned downtime at an
early stage.

SPC® is complemented by a targeted analysis of
the system and any required reconditioning work,
such as grinding or repairing damaged rail sec-
tions. This creates a coordinated maintenance
approach: first assess the condition, then restore
critical areas and finally use SPC® to provide last-
ing preventive protection during operation.
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Why
dMT Ecotech®

Sustainable Technical
Solutions for AS/RS Stacker
Cranes

Reduced Wear

Our coating systems reduce wear in
wheel and rail contact pairs.

Less Maintenance

Fewer shutdowns, lower costs and
higher system availability in 24/7
operation.

More Sustainability

Longer service lives reduce re-
source consumption and help pro-
tect the environment.

The key benchmark is reliable and economical
system operation. dMT Ecotech® therefore takes
a holistic view of wear, with SPC® as the central
element for longer service life and more predict-
able maintenance.

Quality Meets 25
Years of Experience

For 25 years, dMT Ecotech® has
delivered technical solutions that
make systems more reliable. Our

SPC® wear protection reduces
loads on wheels, rails and guide
areas, helping operators prevent
unplanned downtime at an early
stage.
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OUR SERVICES

Independent Quality for Your Systems

Our portfolio includes coordinated solutions for the reliable operation of AS/RS stacker cranes. The com-
ponents and services presented below work together functionally and address key interfaces between
wear, maintenance and operational reliability, with the aim of supporting system availability and cost
efficiency across the entire installation.

SPC® Wear Protection

@ Challenge & Solution .......................... 4
& Travel Rails, Wheels and Guide Rollers ........... 6
@ Lift Rails and Guide Rollers . .................... 7
@ Field Comparison — Measured & Visual .......... 8

Rail Maintenance

@ Grindingof TravelRails ....................... 10

@ Grindingof LiftRails ......................... 1
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THE CHALLENGE

80%

Wear Reduction

Reduces unplanned downtime, lowers mainte-
nance costs and supports reliable budget and
maintenance planning during ongoing logistics
operations.

Before
Microscopic contact
areas at the wheelrail
interface create ex-

tremely high contact
pressures and lead to
material fatigue.

How Much Service Life
Remains in Your Drive
Wheels?

Drive wheels and rails used in intralogistics do not
have an unlimited service life. Wear and material
fatigue result from load cycles and operation, not
simply from time. High wheel loads, continuous
operation and geometric deviations lead to in-
creasing wear, particularly on wheel treads and
rails.

Did You Know...?

... that the service life of a
travel wheel in intensive

logistics operation is often
only a few years and de-
pends heavily on effective
wear management?

This is exactly where SPC® comes in: continuous
wear protection at the wheel-rail interface reduc-
es material loss and consequential damage at an
early stage. The following figures show how sig-
nificantly this can affect service life, maintenance
effort and system availability.

3x to 5x

Longer Service Life

Increases system availability, extends rail-repro-
filing intervals and sustainably improves the total
cost structure over the complete life cycle of
AS/RS stacker cranes.

After

The wear protection
element bonds evenly
to the metal surface,
gradually fills micro-
scopic irregularities and
distributes pressure
uniformly.




dMT
@‘ECOTECH

Proven Protection for AS/RS Stacker Cranes

SPC® provides dry, clean and long-term wear  Together with operators, maintenance teams
protection for wheels, rails and guide rollers.  and system builders, we develop practical
Our systems have been used for many years  solutions that reduce failures, lower mainte-
in automated high-bay warehouses, cold nanceeffort and significantly extend the ser-
stores and demanding logistics facilities. vice life of heavily loaded components.

Designed for Continuous

Operation Higher System

Availability

Whether for a new installation or a retrofit during :

ongoing operation, SPC® systems can be flexibly Less Downtime

adapted to the individual system. The dry pro-

tective coating is continuously transferred to the Long-standing customers use SPC® to

contact surfaces, providing stable friction levels, reduce wear-related failures at an early

cleaner rail areas and less metal abrasion. stage and improve the operational reli-
) ) ability of their AS/RS stacker cranes. The

Application-specific brackets enable a simple, protective coating forms continuously on

robust and low-maintenance installation. the loaded contact surfaces and supports

smoother interaction between the wheel

and rail. This protects components,

makes maintenance activities more pre-

dictable and sustainably extends the ser-

vice life of heavily loaded parts.
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TRAVEL RAILS

SPC® traction blocks are designed for applications where traction and running stability are critical,
particularly under high loads and changing operating conditions.

\ i\
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SPC® traction coatings are
used wherever acceleration,
braking or lateral forces
must be transferred reliably.
Typical applications include
the running surfaces of drive
wheels and the rail head.
The objective is stable pow-
er transmission with a con-
trolled higher coefficient of
friction, reducing slip, unsta-
ble travel movements and
wear-intensive peak loads
over the long term.

Friction

®

SPC® traction blocks modify
the coefficient of friction to
0.35 pin a controlled and
repeatable manner. The ob-
jective is not maximum fric-
tion but stable and uniform
power transmission. This
reduces microslip, uneven
load distribution and local
peak loads that typically
lead to increased wear on
wheel treads and flanges.

Benefits

_~

SPC® traction blocks pro-
vide effective anti-slip per-
formance and ensure stable
power transmission even
under high loads. They with-
stand high contact pres-
sures and create a perma-
nent, continuous coating
that builds evenly during
operation. The solution is
environmentally friendly and
supports reliable and pre-
dictable system operation.
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LIFT RAILS

SPC® low-friction blocks are designed for applications focused on wear reduction and material protec-
tion at a controlled low coefficient of friction.

SPC® low-friction coatings
are used specifically on the
lift rails and guide rollers of
AS/RS stacker cranes. In
these heavily loaded contact
areas, friction, lateral forces
and repetitive movements
frequently cause increased
abrasion. The coating re-
duces these loads, improves
load distribution and there-
fore supports smoother run-
ning characteristics, lower
material wear and longer
component service life.

By selectively lowering and
stabilizing the coefficient
of friction to 0.04 p, SPC®
low-friction blocks reduce
surface stress, abrasion
and local heat generation.
The coefficient of friction
is modified in a controlled
and uniform manner, dis-
tributing contact stresses
and slowing harmful wear
mechanisms. This supports
uniform use of the available
design life across all in-
volved components.

Benefits

SPC® low-friction blocks are
graphite-free, metalbonding
and designed for high con-
tact pressures. The coating
remains permanently on the
contact surface and does
not migrate. This reduces
friction, abrasion and mate-
rial fatigue on lift rails and
guide rollers without affect-
ing the precise guidance of
the AS/RS stacker crane.
The solution operates dry,
clean and with minimal
maintenance.
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Four AS/RS Stacker
Cranes, Two
Comparison Pairs,
Measurably Lower
Wear

N
~
B

In a direct comparison, two identical
pairs of units were examined over the
same period. One AS/RS stacker
crane in each pair continued operat-
ing unchanged as the reference unit,
while the second was equipped with
SPC®.

@ Cranes 3 and 7 continued
operating unchanged.

@ Cranes 2 and 4 were
equipped with SPC®.

The wear depth of the drive wheels
and the amount of metal abrasion in
the travel area were then measured
over time, documented and directly
compared.
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Empirical Test Series Confirms an
Average Wear Reduction of 68%

Over a period of approximately four months, the wear
depth of the reference units increased by an average of
0.30 mm. On the units equipped with SPC®, the average
increase was only 0.095 mm. This represents 68% low-
er wear progression on the drive wheels included in the
measurement series.

Increase without | Increase with
SPC® SPC®
Crane 3/2 — Wheel 1 0,45 mm 0,08 mm
Crane 3/2 — Wheel 2 0,25 mm 0,70 mm
Crane 3/2 - Average 0,35 mm 0,09 mm
Crane 7/4 — Wheel 1 0,79 mm 0,70 mm
Crane 7/4 — Wheel 2 0,3T mm 0,70 mm
Crane 3/2 — Average 0,25 mm 0,70 mm

*Full measurement series available on request.

High Return on
Investment

The direct comparison shows that SPC® stabilizes wheel ge-
ometry, reduces material loss and minimizes the formation of
metallic particles on wheels and rails. The contact

fé% zone is sustainably relieved. Operators benefit

\ /— from longer maintenance intervals, fewer wheel
\IJ replacements and lower downtime, sparepart and

maintenance costs. At the same time, the availabil-
ity and operational reliability of the AS/RS stacker cranes in-
crease throughout their service life.

Through longer mainte-
nance intervals, fewer
wheel replacements and
lower downtime and main-
tenance:
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COMPARISON

SPC? in a Field Trial: Test Crane vs. Control Crane

For customers who have not yet used SPC®, a direct comparison between one retrofitted AS/RS
stacker crane and a comparable control unit provides a simple way to visibly assess the function and
effect of the system. One AS/RS stacker crane is equipped with SPC®, while a second comparable unit
continues operating without SPC®. Regular aisle cleaning allows newly forming deposits and metal
abrasion to be observed and compared over several weeks.

The difference is directly visible during operation: while the control crane continues to produce visible
metal abrasion, the running surface of the SPC®-equipped crane remains significantly cleaner. This
makes the reduction in friction and wear easy for the customer to verify under real operating conditions.

S5

Week 1: Test Crane Week 1: Control Crane

i

Week 3: Test Crane Week 3: Control Crane

Week 8: Test Crane Week 8: Control Crane
Test Crane with SPC® Control Crane without SPC®

After several weeks of operation, the SPC® ] Despite aisle cleaning, visible abrasion depos-
equipped AS/RS stacker crane shows a visibly | its reappear onthe control crane without SPC®.

cleaner running surface and significantly re- | The comparison makes the ongoing wear vis-
duced metal abrasion. The effect of the system | ible and clearly demonstrates the difference
can therefore be directly identified and docu- | compared with the SPC®-protected test unit.
mented.
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TRAVEL RAIL GRINDING

Less Wear, Fewer Vibrations, Higher Operational Reliability

Travel rails are a central component for the smooth and safe movement of AS/RS stacker cranes.
Daily operation gradually creates wear patterns such as scoring, unevenness, material buildup and
worn running tracks. These changes can cause increased vibrations, unstable travel movements and
additional loads on wheels, bearings, guide rollers and drive components.

Targeted grinding of the travel rails restores a smooth running surface and improves the contact area
between the wheel and rail. This can reduce vibrations, limit further wear and extend the service life
of the affected components. At the same time, the AS/RS stacker crane runs more smoothly and the
required maintenance effort can be sustainably reduced.

After

The worn travel rail shows clear running
marks, scoring and uneven contact sur-
faces. These irregularities can cause vi-
brations, increased wheel wear and ad-
ditional loads on the travel unit and drive
components.

After grinding, the running surface is sig-
nificantly more uniform. The improved
contact between the wheel and rail re-
duces vibrations, ensures smoother
movement of the AS/RS stacker crane
and limits further wear.
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LIFT RAIL GRINDING

Precise Lift Carriage Travel and Reduced Loads on Guide
Components

Lift rails perform a decisive function in the vertical movement of an AS/RS stacker crane. Over the
course of operation, wear, scoring, edge formation and localized damage can develop on the running
surfaces. These irregularities directly affect the movement of the lift carriage and can cause increased
noise, impacts, uneven guidance and additional wear on rollers, bearings and guide elements.

Professional grinding of the lift rails selectively removes damaged surface areas and restores more
uniform running surfaces. The lift carriage then moves more smoothly, the contact conditions between
the rollers and rail improve, and mechanical loads within the lifting system are reduced. This supports
reliable system operation and helps prevent consequential damage at an early stage.

Before

The lift rail shows visible running marks,
scoring and damaged surface areas.
This can cause uneven lift carriage
movement, resulting in noise, impact
loads and increased wear on rollers and
guide elements.

After

After grinding, the lift rail surface is more
uniform and has been cleanly refinished.
The lift carriage can be guided more
smoothly, reducing mechanical loads on
rollers, bearings and guide components.
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CONDUCTOR RAIL CLEANING

Contamination and deposits on conductor rails can impair power transmission and lead to leakage cur-
rents, voltage spikes and increased wear. Regular professional cleaning improves operational reliability
and supports a stable and dependable power supply.

Results That Matter
Clean Conductor Rails o
for Reliable Operation 9 5 /0
@ Improved power transmission- @ Reduces the requ'ired cleaning time by up to
95% compared with manual cleaning.

through thoroughly cleaned
contact surfaces.

Reduced leakage currents minimal system downtime. Depending on
and voltage spikes through the installation, part of the work may even be
the removal of deposits. completed during ongoing operation, thereby
minimizing interruptions.

@ Cleaning can be carried out quickly and with

Less wear and fewer faults
on conductor rails and current
collectors.

Additional inspection of

the conductor rails, copper
thickness and current collec-
tors during cleaning.

12
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CASE STUDY

Before vs. After: Conductor Rail Cleaning

During ongoing operation, dust, metal abrasion, oil residue and other contaminants increasingly ac-
cumulate on conductor rails. These deposits can impair reliable current transfer, increase wear on
current collectors and contact surfaces and eventually lead to operating faults or unplanned system
downtime.

Purely manual cleaning is often time-consuming, reaches difficult-to-access areas only to a limited
extent and does not always provide a uniform result. Professional conductor rail cleaning removes
even stubborn contamination thoroughly and in a controlled process. This creates the conditions for
reliable power transmission, safe system operation and a longer component service life. At the same
time, maintenance effort, failure risks and potential consequential costs can be sustainably reduced.

v

Before

The left image shows a heavily contami-
nated conductor rail with clearly visible
deposits of dust, abrasion and general
dirt. This contamination can impair
current transfer, increase wear on the
contact surfaces and cause faults or
unplanned system downtime. Without
regular cleaning, the risk of unreliable
system operation and higher mainte-
nance costs continues to increase.

After

The right image shows the conductor rail
after professional cleaning. Dust, abra-
sion and stubborn deposits have been
thoroughly removed and the contact
surfaces have been cleaned evenly. The
result creates ideal conditions for reli-
able power transmission and safe sys-
tem operation. At the same time, wear,
maintenance effort and failure risks are
reduced.




OUR SERVICES

@2 Consulting

Sound consulting provides the basis for
efficient and economical solutions. Together,
we identify optimization potential and
develop tailored concepts for your system.
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‘@‘ECOTECH

Precise measurements provide clarity on the
condition of your system and identify required
action at an early stage. This creates a reliable
basis for targeted optimization and lasting im-
provements.

Reconditioning

I=>

Our professional reconditioning work ensures
that key components are restored quickly,
correctly and ready for operation. This
reduces unnecessary downtime and supports
smooth and reliable system operation.

14

Prevention

Preventive measures minimize wear and
consequential damage at an early stage. This
increases system availability while reducing
long-term maintenance effort and operating
costs.
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Preventive AS/RS Stacker _
Crane Maintenance for Higher
Availability and Lower Costs

All measures and services presented share one com-
mon goal: to protect AS/RS stacker cranes over the long
term, reduce wear and increase system availability. This
minimizes downtime, stabilizes operational processes
and sustainably reduces costs.

Whether rail grinding, SPC® wear protection, conductor
rail cleaning or targeted mechanical repairs, every mea-
sure helps protect rails, wheels and guide components,
reduce material wear and sustainably lower mainte-
nance effort. This stabilizes operational processes,
prevents unplanned downtime and makes maintenance
work easier to schedule.

The result is greater operational reliability, longer com-
ponent service life and improved cost efficiency across
the entire system.

. | K

stacker cranes under preventive
M C I AS/RS k der p i
ore 0ntr0 care operate more smoothly, reliably
- and with less wear. Travel and lifting
Durlng movements are stabilized, and faults
H can often be prevented at an early stage.
OngOIn.g At the same time, the need for unplanned
Opera‘uon maintenance work and short-notice =~ .

repairs is reduced.

—l——
Fewer Failures.

Better Cost Efficiency.

Preventive measures directly improve system availability.
Reprofiled rails, clean conductor rails and targeted wear
protection help reduce consequential costs over the
long term and keep them predictable.

Long_Term A targeted maintenance concept not

only extends the service life of rails,
Reliability for wheels and conductor rails, but also
improves system safety and reliability.
AS/RS This creates the basis for operation

with fewer disruptions, lower total costs
and long-term system performance.

Systems



LET US OPTIMIZE YOUR AS/RS
STACKER CRANES TOGETHER.

Individual solutions to reduce wear, extend service life and increase
availability while the equipment remains in operation.

ANALYSIS. OPTIMIZATION. PREVENTION.

dMT Ecotech GmbH REQUEST AN INITIAL TECHNICAL
. . ASSESSMENT
Bretonischer Ring 13
Scan the QR code to contact us directly
85630 Grasbrunn, Germany through our contact form.

O  +4989 46148910

@ info@dmtecotech.com

www.dmtecotech.com




