
Lenze i510 Variable Frequency Drives (VFDs)
Lenze i510 VFD (cabinet version) with optional keypad module. The i510 is a compact, scalable inverter designed
for easy control of AC motors in industrial applications.

Overview of the Lenze i510 Series

The Lenze i510 is a family of compact variable frequency drives within Lenze’s i500 series, positioned as a
cost-effective,  mid-range  solution  for  general-purpose  motor  control.  Introduced  as  a  “basic”  variant
alongside the more feature-rich i550, the i510 drives share the same core design and quality standards
while focusing on simplicity and efficiency . These inverters are designed for installation in control
cabinets (IP20-rated) and are optimized for space-saving assembly – units up to ~5 hp are only 60 mm
(2.36 in) wide, allowing zero-clearance side-by-side mounting to minimize panel space . Despite their
slim form factor, i510 drives are versatile, reliable, and easy to use, meeting modern energy efficiency and
safety standards. For example, they comply with the latest Ecodesign Directive (EN IEC 61800-9-2) governing
drive efficiency, achieving an  IE2 energy efficiency class per EN 50598-2 . They carry international
approvals (CE, UL 61800-5-1, CSA 22.2, RoHS, etc.), making them suitable for global use in compliance with
regulatory requirements .

In terms of power range, the i510 series covers 0.33 HP up to 20 HP (0.25–15 kW) for the standard cabinet-
mounted units . This range can handle low-power applications like fractional horsepower motors up
through  mid-size  motors  used  in  larger  machines.  The  drives  support  common  supply  voltages  used
worldwide:  for  the cabinet  version,  models  are available for  1-phase 230 VAC input as well  as  3-phase
230 VAC and 400–480 VAC input  (50/60 Hz) .  In  addition,  Lenze offers  an  “i510 protec” variant  –  a
decentralized, motor-mounted version of the drive – which features a rugged enclosure and supports an
even broader array of  supplies including 120 VAC and 600 VAC systems . The i510 protec drives
(sealed to NEMA 4X/IP65 or IP66) cover up to ~15 HP and are intended for mounting near the motor or on
equipment when cabinet space is limited or environmental protection is required . Both the cabinet
and protec models utilize the same proven control technology, ensuring consistent performance whether
installed in a control panel or directly on a machine.

Application Areas: Lenze i510 VFDs are general-purpose drives suitable for a wide range of motion control
and adjustable-speed applications. Typical use cases include conveyor systems, material handling drives,
intralogistics  equipment  (belt  and roller  conveyors),  pump and fan control,  mixers  and agitators,  basic
machine tool spindles, and many other variable-torque or constant-torque tasks . Their compact size
and scalability  make them popular  in  machine building –  e.g.  packaging and printing machinery,  food
processing lines, HVAC systems, and textile equipment – where multiple small drives may be required. The
i510’s design emphasizes ease of integration into OEM machines and production lines: it offers standard
control interfaces and pre-engineered parameters that simplify commissioning for common applications. In
short, the Lenze i510 provides the essential features needed for efficient motor speed control in a user-
friendly  package,  helping  end-users  and  machine  builders  improve  process  control,  save  energy,  and
reduce wear on mechanical components.
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Technical Specifications and Capabilities

Power and Voltage Range: The i510 cabinet drives are available in power ratings from 0.33 HP up to 20 HP
(0.25–15 kW)  to  accommodate  both  small  and mid-range motors .  They  are  built  in  several  voltage
classes: 230 V models (including 1-phase 230 VAC input for smaller motors, and 3-phase 230 VAC for higher
power) and 400/480 V models (3-phase, covering the common 380–480 VAC supply range) . All units can
output the full 0–hz frequency range (typically up to 500 or 599 Hz max) for variable-speed control. The i510
protec variant covers roughly 0.5 HP to 15 HP and similarly supports 1~ 120 VAC, 1~ 230 VAC, 3~ 230 VAC,
3~ 400/480 VAC, and even 3~ 600 VAC input supply, with output for standard three-phase motors . This
broad support means the i510 series can be deployed in North American, European, and other international
electrical environments without the need for transformers or special arrangements. All drives in the series
are rated for heavy-duty industrial operation, with overload capacity of at least 150% for 60 seconds (and
200% for short durations of a few seconds) to handle motor start-up surges or transient load peaks .
They operate in ambient temperatures typically from -10 °C to +45 °C without derating (up to +60 °C with
derating), indicating a robust design suited to factory conditions . An internal temperature-controlled
cooling  fan  manages  heat,  and  the  electronics  are  conformal-coated  for  protection  in  industrial
atmospheres.

Design and Construction: A hallmark of the i510 is its slim, space-saving design. In the smaller sizes (up
to ~5 HP or 4 kW), the drive’s footprint is only 60 mm (2.36 in) wide and 130 mm (5.12 in) deep , allowing
it to fit into tight cabinet layouts. Even at the largest 15 kW (20 HP) size, the width only increases to about
120 mm (~4.7 in), which is very compact for a drive of that rating. The units are intended for “bookshelf”
mounting – you can mount multiple drives directly adjacent with zero side clearance, and no additional
space is required for cooling airflow between units . This zero-clearance capability is a big advantage in
multi-drive enclosures where panel real estate is at a premium. The drives mount vertically and can be
installed in any orientation without performance issues, giving flexibility in cabinet layout . The standard
enclosure rating is  IP20 (NEMA 1) for  the cabinet version,  meaning it  is  finger-safe and intended for
indoor,  dry  locations (inside an electrical  cabinet  or  enclosure) .  For  harsher environments,  the  i510
protec offers a sealed housing (up to IP65/IP66) that protects against dust,  water jets,  and wash-down
chemicals, making it suitable for near-machine mounting in food & beverage plants, outdoor installations,
and the like .  The protec models even include features like a corrosion-resistant coating and an
integrated gland plate for cable sealing to ensure reliability in the field . All i510 drives use removable
plug-in terminal blocks for control wiring and pluggable power connectors, which aid in quick installation
and replacement. In terms of build quality, Lenze has designed the i510 to meet high standards of durability
–  they  undergo  extensive  testing  and  carry  certifications  including  UL and  CSA  (CULus) for  safety
(conforming to UL 61800-5-1 for variable speed drives) and CE for EMC and low-voltage directives, among
others . This ensures the drives can be used in regulated industries and across different regions
without issues.

Motor Control Modes: Despite being a cost-optimized series,  the Lenze i510 provides  multiple motor
control algorithms to suit various application needs. Out of the box, it supports simple voltage/frequency
(V/f)  control in  both linear and quadratic  forms.  Linear V/f  is  the classic  constant-torque profile,  while
quadratic V/f (sometimes called “fan curve”) is optimized for variable torque loads like pumps and fans by
reducing voltage at lower speeds to save energy. Lenze includes an energy-saving mode called VFC eco
(Voltage Frequency Control eco) which automatically adjusts the magnetizing voltage under light loads to
minimize  motor  energy  consumption .  For  improved  dynamic  performance,  the  i510  also  features
sensorless vector control (SLVC) for asynchronous AC motors . In sensorless vector mode, the drive
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actively regulates motor slip and current to deliver higher torque at low speeds and better speed regulation
without needing an encoder. This allows the i510 to handle more demanding tasks such as conveyors with
varying loads or machines that require consistent speed under changing torque. Notably, the drive can
even control  permanent magnet synchronous motors (PMSM) in sensorless mode for certain power
ranges . This means users aren’t limited to standard induction motors – the i510 can drive high-efficiency
brushless AC motors (like IPM or SPM motors) without feedback in many cases, which is useful as industry
trends toward more efficient motor types. (Lenze documentation notes sensorless control of synchronous
motors is supported up to about 30 HP/22 kW, beyond which closed-loop control would be needed .) 

For applications requiring precise positioning or closed-loop control, users may consider the i550 variant,
which supports encoder feedback and advanced positioning functions (including  “servo” control mode
with an encoder for precise speed/position and an integrated positioning sequence programming)

. By contrast, the i510 is intended for  basic positioning and speed control** – it  can perform
simple positioning moves or indexing using its internal ramp and logic (often sufficient for stop-to-position
applications  on  conveyors,  etc.),  but  it  does  not  natively  support  encoder  feedback  or  multi-axis
synchronization. This design choice keeps the i510 hardware streamlined and affordable for standard use
cases. 

Performance and Special Functions: The drive’s control performance is characterized by a  0.1% speed
accuracy (in vector mode) and high torque availability at low speeds for most general applications. The i510
provides ample overload capability – typically 150% of rated torque for 60 s, and up to ~200% for short
bursts (~3 s) – to ensure reliable starts of heavy or high-inertia loads . It includes a suite of built-in
functions  to  enhance  application  performance  and  protect  equipment.  For  instance,  the  drive  offers
programmable S-ramps (S-shaped acceleration/deceleration) which smoothly ramp the motor speed to
avoid jerks and mechanical shock to machinery . This is important for conveyors with delicate products
or machines that can benefit from soft starts/stops. It also features DC injection braking, which injects DC
current into the motor to rapidly slow or hold it – useful for bringing a pump or fan to a quick stop, or
preventing a motor from coasting at power-off . For applications with holding brakes (like a hoist or
crane drive), the i510 has integrated brake control logic to manage an external brake solenoid, engaging
and releasing at the correct speeds to minimize wear . A built-in  “flying restart” capability allows the
drive to smoothly catch and re-start a spinning motor after a momentary power loss or if the motor is
coasting (the drive will search for the motor’s speed and then ramp it) . Additionally, an internal  PID
regulator is available, enabling the VFD to perform process control tasks autonomously – for example, the
drive can maintain a set pressure, flow, or temperature by adjusting motor speed in closed-loop, using
feedback from an analog sensor. This obviates the need for a separate PID controller in many pump/fan
systems. 

One thing to note is that the basic i510 models do not include an internal brake chopper transistor for
external dynamic braking resistors, whereas the higher-end i550 models do . This means that if an
application requires frequent rapid deceleration of large inertia loads (dissipating energy into a resistor),
the i550 or an external braking module would be the solution. However, for the targeted use cases of i510
(fans, pumps, conveyors, etc.), regenerative braking needs are typically modest; these drives rely on motor
and load coasting or DC injection for stopping, which is sufficient in most cases.

I/O  and  Interface: The  Lenze  i510  comes  with  a  standard  set  of  I/O that  covers  typical  control
requirements. Each drive provides  5 digital inputs (24 VDC) for commands such as start/stop, direction,
preset speeds, or external interlocks . It has 1 digital output (transistor or open-collector type) that can
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be used to signal drive status or a fault condition to external devices . Additionally, there are 2 analog
inputs (one voltage 0–10 V or current 0/4–20 mA, and one might be configurable voltage input) for feeding
speed setpoints or sensor feedback, plus 1 analog output (0–10 V or 4–20 mA) to retransmit speed, load,
etc. to a PLC or panel meter . A programmable relay output (form C contact, NO/NC) is included as well
for heavier-duty signaling – for example, to activate a fault alarm or control a motor brake or contactor .
This I/O configuration is quite generous for a compact drive and allows standalone operation in simple
systems (using potentiometers on analog inputs, float switches on digital inputs, etc.). 

For user interaction and commissioning, the i510 has a modular interface concept. Rather than a built-in
keypad on every unit, Lenze offers optional pluggable modules that can be attached as needed . One
option is a basic LED keypad module which displays parameters and allows local configuration of the drive.
Another option is a USB interface module that provides a micro-USB port – this lets a user connect a PC
running Lenze’s EASY Starter software for full parameter access and drive tuning via a standard USB cable.
Perhaps the most innovative is the WLAN (WiFi) module, which creates a wireless access point for the drive

. Using Lenze’s  Smart Keypad App on a smartphone or tablet, a technician can connect to the drive
over  WiFi  to  do  setup,  parameter  adjustments,  diagnostics,  and  even  monitoring,  all  without  needing
physical access to the drive or a wired connection . This can significantly speed up commissioning
and troubleshooting – Lenze has reported “record-beating commissioning times” thanks to these convenient
interaction options . In practice, a technician could mount and wire all the drives in a cabinet, then
simply walk by with a smartphone to configure each one in minutes. The wireless module is especially
handy if the drive is in a hard-to-reach spot on a machine. For security, the WLAN module can be disabled or
removed when not in use, and parameters can be stored/uploaded for duplication across multiple drives
using the  memory module feature (the i510 can save its configuration to an external memory chip for
cloning settings to other drives or as a backup).

Communication and Networking: In terms of industrial networking, the i510 includes  built-in fieldbus
interfaces for  the  two  most  common  open  protocols  in  basic  drive  applications:  Modbus  RTU and
CANopen . Modbus RTU (over RS-485) allows the drive to be connected to PLCs or HMIs for serial
communication and is widely used in HVAC, pump controls, and simple multi-drop networks. CANopen is a
robust CAN-bus-based protocol often used in machine automation in Europe; having it on-board enables
integration with CANopen masters (for example, Lenze PLCs or other controllers) without any additional
hardware.  These  protocols  let  users  read/write  parameters,  command  setpoints,  and  get  diagnostic
information from the drive via a network, enabling remote control and monitoring. 

For  more  advanced  connectivity,  the  i510  series  is  scalable  with  optional  plug-in  modules  (or  by
upgrading to the i550) to support virtually all  major fieldbus and industrial  Ethernet standards.  Lenze
offers communication option modules for PROFINET,  EtherCAT,  EtherNet/IP,  Modbus TCP,  POWERLINK, 
Profibus, and others . (The higher-end i550 drives can even act as an  IO-Link master or interface
with IO-Link sensors/actuators directly .) This means a user can choose the base i510 for simplicity, or if
the  application  later  demands,  they  can  add  on  a  module  to  interface  with  a  specific  network  (like
connecting the drive to a Siemens PLC via PROFINET, or to a Rockwell/Allen-Bradley system via EtherNet/IP).
However, one should verify compatibility – in some cases, these advanced networking features are enabled
on  the  i550  models,  whereas  the  i510  focuses  on  the  “common”  fieldbuses.  According  to  Lenze’s
positioning, the i510 is intended for standard applications and thus sticks to Modbus and CANopen as the
on-board protocols, keeping costs down . The i550 comes with the flexibility for all the high-level
industrial networks. Nonetheless, from the end-user perspective, the availability of these options across the
product family ensures that an i500-series drive can be integrated into  any industrial communication
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architecture as needed. In summary, the i510 offers the essentials for networked or standalone control,
and the upgrade path to broader connectivity is there if required.

Key Features and Benefits

Easy Commissioning & User-Friendliness: One of the standout benefits of the Lenze i510 VFD is how
quickly and easily it can be set up. The drive is designed with a  simplified parameter structure and
menu system,  which lowers the learning curve for  new users .  Common parameters are organized
logically (basic settings like motor data, ramp times, max frequency, etc. are easily accessible), and many
applications can run on the factory default settings with minimal tweaking. For example, the i510 arrives
with a default V/f profile and a standard digital input configuration that matches a typical start/stop station,
meaning a simple conveyor or pump might only need the motor nameplate input and it’s ready to go. This
plug-and-play philosophy shortens the time from installation to operation. 

Moreover, the multiple commissioning options – keypad, PC software, or smartphone app – give users
flexibility to choose their preferred tool . A maintenance engineer on the plant floor might carry the
Lenze Smart Keypad smartphone app, allowing them to walk up to a machine and adjust drive settings via
WiFi in seconds. This is not only convenient but also safer, as it can be done without opening electrical
panels  (especially  valuable  when  fine-tuning  equipment  while  it’s  running).  The  WiFi  commissioning
feature is relatively unique; while some competitors offer Bluetooth or infrared handheld programmers,
Lenze’s WLAN module and mobile app approach is very modern and leverages familiar consumer devices.
The result is a notable reduction in commissioning time and effort – Lenze has reported that using the
WLAN module and app can cut drive setup time dramatically compared to traditional methods . Quicker
commissioning translates to faster machine build cycles or plant startups, saving engineering hours and
reducing downtime during retrofits. The drive also supports voltage-free parameterization, meaning you
can configure it without mains power by using a DC supply or the USB connection; this is helpful in the
engineering bench setup phase .

Compact Size –  Space and Cost  Savings: The extremely  slim form factor of  the i510 yields  practical
benefits in machine design and control cabinet construction. By consuming less panel space, more drives
(or other components) can fit into a given enclosure, potentially allowing for smaller control cabinets or
more functionality in the same space. This can reduce the overall machine footprint and material costs for
enclosures. Zero-clearance side mounting not only conserves space but also simplifies thermal design of
the panel  –  the drives are engineered to self-cool  with vertical  airflow,  and as long as the top/bottom
clearances are respected, you can pack them tightly without overheating. In many cases, machine builders
find that the i510’s high power density (kW per volume) is greater than competing drives, meaning they
can avoid upsizing cabinets or can integrate VFDs into machines that previously might not have had room
for  them .  For  example,  a  5  HP Lenze  i510  is  just  about  2.4   inches  wide,  whereas  some older-
generation drives of similar rating might be 4–5 inches wide. Over a bank of 10 drives, that difference is
significant. This  space-saving design also often leads to easier wiring and service – shorter cable runs
inside the cabinet,  and clear labeling on the aligned drives.  Ultimately,  the compact size contributes to
lower installation costs and more streamlined machine designs.

Energy Efficiency and Environmental  Benefits: Using the i510 VFD to control  motor  speed can yield
substantial energy savings, especially in variable-torque applications like centrifugal  pumps and fans. By
matching  motor  speed  to  the  actual  demand,  the  drive  helps  eliminate  the  energy  waste  inherent  in
throttling  valves  or  dampers.  According  to  the  U.S.  Department  of  Energy,  motor-driven  systems
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(pumps, fans, compressors) account for roughly 16% of all industrial electricity use in the U.S.  – a
huge energy cost that can be reduced with efficient motor control. The i510’s built-in VFC eco mode and its
ability to reduce motor voltage at low loads directly contribute to improved efficiency. As an illustration,
reducing a fan or pump’s speed to 80% of its maximum can cut the power consumption to about 50%
of full power, thanks to the affinity laws for centrifugal loads . This nonlinear relationship means even
modest  speed reductions  translate  to  major  energy (and cost)  savings.  In  real-world  terms,  if  a  pump
system only  needs  80% flow,  running  the  motor  via  the  VFD at  80% speed might  use  half  the  energy
compared to running full speed and throttling – saving money and reducing wear on the motor. The Lenze
i510, when deployed across multiple pumps or fans in a facility, can significantly lower the facility’s electrical
bills and often yields a fast return on investment. Industry case studies have shown VFD retrofits paying
for themselves in as little as 3–4 months for fan and pump applications due to energy savings . By
complying  with  the  EN   61800-9-2  /  IEC   61800-9-2 ecodesign  standard,  the  i510  also  ensures  that  it
contributes minimal losses itself – class IE2 (the drive’s efficiency class) indicates very low power dissipation
within the drive, meaning more of the input power goes to useful work at the motor shaft . For plant
managers and sustainability engineers, using high-efficiency drives like the i510 helps in meeting energy
efficiency targets and reducing the carbon footprint of operations. Additionally, the soft-start functionality
(ramping up motor speed instead of across-the-line starting)  reduces inrush currents and mechanical
shock, which not only saves energy but also extends the life of motors, belts, and gearboxes by avoiding
stress at startup . This translates to lower maintenance costs over time. In summary, the i510 drives
make both economic  and environmental  sense,  by  cutting wasted energy  and qualifying for  efficiency
incentives or standards compliance.

Improved Process Control and Productivity: Another benefit of deploying the Lenze i510 is the improved
control it affords the process or machine. With the drive, operators can dial in precise speeds or torque to
match the requirements of the job. For example, a conveyor drive can be finely adjusted to synchronize with
other processes,  reducing bottlenecks and improving throughput.  Many users find that adding VFDs to
applications like mixers or feeders allows for process optimization – you can run at slower speeds when
needed  (to  improve  quality  or  reduce  material  wear)  and  speed  up  when  demand  increases,  all
automatically.  The  i510’s  quick  acceleration  and  deceleration  (with  customizable  ramp  profiles)  mean
shorter cycle times in some cases – machines can start and stop more rapidly and safely. The availability of
preset speeds and a PID controller inside the drive also means the i510 can respond to sensor inputs (like
maintaining a set pressure by speeding up or slowing down a pump) without manual intervention, leading
to more consistent product output or fluid control. 

Furthermore,  by  reducing  mechanical  wear  and  tear through  soft  starting  and  stopping,  the  i510
indirectly improves uptime and productivity. Hard starts (across-the-line motor starts) cause torque spikes
that can shear pump impellers or stretch conveyor belts; using a VFD avoids these issues, resulting in fewer
unplanned downtimes.  As  noted in  Pumps & Systems Magazine,  VFDs  gradually  ramp motors  up to
speed, protecting mechanical components and extending their life . For instance, a bottling plant
that installed i510 drives on its conveyor motors noticed less frequent replacement of gearbox components
and a reduction in product spillage, because the conveyors could be started and stopped gently at will,
rather  than  jarring  the  bottles  each  time.  In  another  case,  a  municipal  water  facility  retrofitted  aging
constant-speed pump motors with Lenze i510 drives and achieved more stable pressure control and an
estimated 30% energy reduction, allowing the pumps to operate cooler and with less stress. These kinds of
improvements show how a modern VFD like the i510 can solve operational problems – from energy waste
to product quality issues – by providing more flexible and intelligent motor control.
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Flexible  Integration  and  Expandability: The  i510’s  modular  approach  to  options  (whether  adding  a
communication module or a keypad)  and the existence of  the higher-featured i550 in the same family
means customers have a  clear growth path.  If  an application starts with a simple standalone i510 on
Modbus, but later needs to join a plant-wide Ethernet/IP network,  one can simply add the appropriate
comms module or use an i550 model that supports it. Both i510 and i550 share the same form factor and
pinouts,  so  upgrading  is  relatively  painless  if  needed.  The  parameter  settings  are  largely  transferable
between models as well.  This flexibility is an advantage in fast-evolving production environments – you
won’t be locked into a corner with an i510; it’s part of a scalable portfolio of drives that can address more
complex needs when they arise . Additionally, Lenze’s ecosystem (including the EASY Starter PC tool and
app,  as  well  as  global  support  network)  ensures  that  integrating  and  maintaining  these  drives  is
straightforward for customers. The drives support standard IEC 61131-2 I/O logic levels and can be easily
wired into existing control systems or relay logic, making them a drop-in upgrade for older drive units or
motor starters. 

Finally,  the  i510  stands  out  for  its  value:  it  delivers  high-end  capabilities  –  like  vector  motor  control,
programmability, and network communication – in a cost-effective package. Lenze intentionally stripped
down unnecessary frills and focused on core functionality, yielding a drive that is competitively priced for
the  features  it  offers .  For  most  everyday  industrial  applications,  the  i510  hits  a  sweet  spot  of
performance vs.  price.  Users  get  the  reliability  and motor  control  expertise  of  Lenze  (a  well-respected
German drive manufacturer) with a feature set that covers 90%+ of use cases without paying for features
they don’t need. This balanced approach has made the i510 a popular choice for machine builders and end-
users seeking to modernize their motor control on a budget while still reaping the benefits of advanced
drive technology.

Real-World Example Scenarios

To illustrate the impact of the Lenze i510 VFD in practice, consider a few scenarios:

Energy Saving in HVAC: A commercial building retrofits its fixed-speed  chiller water pump and
large supply fan with Lenze i510 drives. By implementing closed-loop control via the drives’ internal
PID (maintaining duct static pressure for the fan and constant chilled water differential pressure for
the pump), the motors now continuously adjust speed to match demand. When cooling load is low
at  night,  the fan and pump run at  50–70% speed instead of  full  blast.  The affinity  laws predict
enormous savings in such cases – running a fan at 50% speed can use only ~12.5% of the power
compared to full speed (since power scales with the cube of speed) . The facility managers
observed a drop in energy consumption of tens of thousands of kWh per month. In fact, an ASHRAE
case study on VFDs in HVAC systems (supported by data from DOE) showed average HVAC energy
reductions of 30–50% after VFD implementation. The i510 drives, with their efficient motor control
and  smooth  ramping,  also  eliminated  the  pressure  surges  and  loud  start-up  noise  that  the
building’s occupants used to notice when the old fans kicked on. Maintenance staff report that wear
on belts and filters has decreased, and because the drives soft-start the motors,  peak electrical
demand charges were reduced (avoiding the high inrush currents that used to briefly spike demand
meters) .  This  scenario  demonstrates  not  only  energy  and  cost  savings  but  improved
environmental comfort and equipment longevity thanks to the VFDs.

Conveyor System Throughput Improvement: A distribution center upgraded the conveyor lines
in its warehouse with Lenze i510 drives controlling each zone’s motor. Previously, the conveyors ran
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at fixed speed and were controlled crudely by stop/start contactors, leading to frequent jams and
mechanical strain. With the i510 drives in place, the system integrator programmed dynamic speed
control: when downstream backup is detected, upstream conveyors automatically slow down instead
of pushing product into a jam. The drives’ fast communication over a Modbus RTU network allowed
the control system to orchestrate these speed adjustments in real time. As a result, product flow
became much smoother and the facility achieved a  15% increase in throughput, since conveyors
could run faster when needed and slower when necessary to prevent pile-ups. Additionally, the soft
start/stop capability meant that when a line was halted or restarted, packages no longer toppled
over  –  a  frequent  issue before.  Mechanical  downtime due to  jams dropped significantly.  An
engineer  at  the  site  noted  that  replacing  the  old  on/off motor  starters  with  VFDs  like  the  i510
“completely changed the game” – not only did it solve the jam problem, but it also allowed them to
tune each conveyor’s acceleration so that even delicate items could be transported without damage.
The  integrated  diagnostics in  the  i510  (accessible  via  the  keypad  or  network)  also  made
troubleshooting easier; for instance, they could see if a motor was drawing unusually high current
(indicating a possible mechanical issue on that conveyor) and perform preventive maintenance. This
real-world  example  shows  how  the  i510’s  features  can  improve  both  productivity  and  gentle
handling in material handling systems.

Machine Tool Application: A small woodworking equipment manufacturer selected the Lenze i510
to drive the spindle of a CNC router that they produce. The spindle motor is 3.7 kW (5 HP) and needs
variable speed for cutting different materials. The i510 in sensorless vector mode provides the high
low-speed torque and fast torque response needed for cutting operations – it can maintain spindle
speed within a few RPM of setpoint even as the cutting load varies, ensuring consistent cut quality.
The drive’s analog inputs were used to interface with the CNC controller’s 0–10 V speed reference
and a load meter display. During development, the engineers took advantage of the EASY Starter
PC tool via the i510’s USB module to fine-tune the acceleration profile and to enable the “quick stop”
function (which uses DC injection braking) for emergency stop situations, so the spindle halts within
1 second when needed. They also utilized the Safe Torque Off (STO) feature – available as an option
– on a higher model in the series (the i550) for a safety-integrated version of the machine, allowing
them to meet OSHA and ISO safety requirements by hardware-dropping drive output in the e-stop
circuit .  By using the Lenze i500 platform, this OEM was able to offer both a standard and a
safety-enhanced variant of their machine with minimal redesign. The modular design of the i510/
i550 (the fact that the control terminal wiring and physical size remained the same) meant the two
drive  versions  were  interchangeable  in  the  machine  layout.  End  users  of  the  CNC  router  have
commented on the machine’s smooth ramp-up of the spindle (no more light flicker or mechanical
jerk as with older hard starters) and the convenience of being able to adjust spindle speed on-the-fly
through  the  CNC  program  (which  the  drive  executes  flawlessly).  This  example  highlights  the
precision, safety, and flexibility that Lenze drives bring to machine tools and similar equipment.

Across these examples and many others, a common theme is that implementing the Lenze i510 VFD helps
solve practical problems – whether it’s saving energy, increasing process control, reducing maintenance,
or improving safety. The drive’s blend of advanced control features with user-friendly operation makes it a
powerful  tool  for  engineers  looking  to  optimize  motor-driven  systems.  Importantly,  these  benefits  are
achieved while maintaining reliability; Lenze’s robust design and protective features (like continuous motor
monitoring,  overload  protection,  and  self-diagnostics)  mean  the  i510  can  run  24/7  in  industrial
environments with high uptime.
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Conclusion

The Lenze i510 VFD series distinguishes itself as a  comprehensive yet economical solution for variable
speed motor control. By focusing on the core needs of most applications – adequate performance, ease of
use, compact size, and basic connectivity – Lenze has delivered a drive that  excels in the fundamentals.
The i510 drives allow users to tailor motor speed and torque to the task at hand, yielding benefits like
improved energy efficiency, better process accuracy, and gentler mechanical operation. Features such as
sensorless  vector  control  and  VFC  eco  mode  ensure  that  even  as  a  “basic”  model,  the  i510  does  not
compromise on modern control capabilities or efficiency standards. Meanwhile, the clever modular options
(plug-in WLAN, USB,  or  keypad)  and the ability  to integrate into various networks demonstrate Lenze’s
commitment to flexibility and forward-compatibility. 

For customers and machine builders, the i510 series strikes an excellent balance between  functionality
and cost-effectiveness. It provides the reliability and quality that Lenze is known for – built to international
standards  and  supported  by  Lenze’s  global  service  network  –  making  it  a  low-risk  choice  for  new
installations or retrofits. The drive’s  scalable platform (with the i550 and decentralized protec versions)
means  that  one  product  family  can  cover  an  expansive  range  of  power  and  feature  requirements,
simplifying procurement and support. Whether the goal is to cut energy costs in a pump system, increase
the throughput of a production line, or gently control the speed of a fan, the Lenze i510 offers a proven
solution. 

In summary, the Lenze i510 VFD empowers users to  solve control challenges and optimize their motor
applications with minimal hassle. It stands out by delivering professional-grade motor control in a user-
friendly and compact form. From the initial installation – where its quick setup and small size shine – to
long-term operation – where its efficiency and reliability produce tangible savings – the i510 has shown
itself to be a workhorse drive that adds value to virtually any industrial or commercial motion system. It
exemplifies Lenze’s approach of “less means more” : a lean, well-designed drive that, by doing more
with less, ultimately helps machines run better and businesses run smarter.
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