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Book Descriptions:

Brushless dc motor manual

Look for any mechanical damage that may have occurred during shipment. Report any damage you
find to the freight carrier FIRST. Then call PowerTEC for help in assessing the damage. 2. STORAGE
You should store a MOTOR in its original packaging. Keep it in a clean, dry location, protected from
extremes in temperature and humidity. Rotate the shaft of a stored MOTOR monthly. The grease
may settle in the bearings and harden over time. Before installation, remove the cosmoline rust
prevention coating from the shaft extensions with a suitable solvent. 3. HANDLING Use care in
handling the MOTOR. 3 Avoid dropping it. Prevent sudden impacts, especially on the shaft. The
lifting lugs are designed to lift the weight of the MOTOR ONLY. DO NOT use the lifting lugs of the
MOTOR as the sole means to lift other devices, such as gearboxes, attached to the MOTOR. 4.
ENVIRONMENT The MOTOR ratings are for an altitude of less than 3300 feet 1000 meters. You
must derate the MOTOR for higher altitudes. FACTORALTITUDE X 1000 in feet above sea
levelMotors are rated in accordance with NEMA Standard altitudes below sea level, use standard
altitudes above 24,000 feet, consult the a specified altitude Multiply the MOTOR HP by the derating
DERATING CHART Install the MOTOR in a clean, dry, wellventilated area away from heat sources. 4
Air temperature should not exceed 40 C 104 Fahrenheit. For higher ambient temperatures, you must
derate the MOTOR. See the graph below. FACTORTEMPERATURE CMotors are rated in accordance
with NEMA standard ambient temperatures below 40 C, use the 40 C ambient temperatures below 0
C, consult the a given ambient temperature Multiply the MOTOR HP by the derating
TEMPERATURE DERATING CHARTDerating is cumulative. First derate for altitude; then derate for
temperature. 5. GENERAL MECHANICAL INSPECTION Before you install the MOTOR, verify that
the MOTOR shaft is free to turn and all mechanical parts are in their proper
position.http://www.madersport.cz/userfiles/dasgupta-algorithms-solution-manual-download.xml
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Turn the MOTOR shaft by hand to check for damage to the rotor. 5 NOTE If you have power leads
shorted together in the junction box, the MOTOR shaft will not turn. 6. MOUNTING You can mount
the MOTOR in any shaft position as long as you keep radial and thrust loads within limits. Install
footmounted motors on a rigid foundation. You must use shims if the MOTOR mounting base is
uneven. Do not cause unnecessary stress on feet, frame and bearings by using poor mounting
practices. After installation, make sure that all bolts that hold the MOTOR in place are tight. See
Mounting Bolt Torques on page 14. The type of coupling device determines alignment tolerances.
Poor alignment allows vibration, resulting in damage to the coupling, bearings, rotor, or accessory
devices. 8. BELTED APPLICATIONS It is important that you use the correct sheave size and type.
You must select the proper belts. See the Maximum Shaft Radial Loading Table on page 14. When
you size the sheaves wrong or tension the belts improperly, premature bearing or shaft failure may
occur. Mount the sheave as close as you can to the MOTOR housing. 7 If you need help on sheave
sizing, call POWERPOWERPOWERPOWERTEC.You must follow the connection diagrams exactly or
the MOTOR will not operate. If turning the wrong way will damage the equipment, verify MOTOR
direction before connecting the load. Monitor MOTOR current during the first operation of the
MOTOR. 8 Compare it to the MOTOR nameplate value. Check the MOTOR cooling right after the
startup. Check it at fifteenminute intervals until the MOTOR gets to normal temperature about four
hours at full load. 10. MAINTENANCE Make the first inspection within a few hours after placing the
MOTOR in service, to catch problems caused by the installation. Check the MOTOR at least once per
month after startup. Preventive maintenance means checking the MOTOR
often.http://csam-villepinte.org/uploads/images/dash-2500-service-manual.xml
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Make frequent checks for excess vibration, loose mounting bolts and belts, odd noises a steady hum
is normal, and high heat output. FRAME OPERATING TEMPERATURES MAY BE HIGH ENOUGH TO
CAUSE BURNS! 9 KEEP ALL COMBUSTIBLE MATERIALS AWAY FROM THE MOTOR !! SUMMARY
OF WARRANTY BRUSHLESS DC motors built by POWERPOWERPOWERPOWERTEC Industrial
Motors, Inc.If a MOTOR fails for any of these reasons during this period of time, we will repair the
MOTOR or, at our option, replace the MOTOR. We reserve the right to determine who will make
repairs, and where the repairs will be made. Claims for repairs under warranty must be submitted
within 30 calendar days from the first indication of the defect. 10 Unauthorized repairs are not
covered by the warranty. WARRANTY PROCEDURE 1. When a problem with the MOTOR is
confirmed, write down the serial number, model number, and job number of the MOTOR. This
information is listed on the nameplate. 2. Call your distributor, or our Service Department.They may
ask for information on the machine, environment, and operation. 4. If the problem cannot be
resolved over the phone, we will determine the best course of action to resolve the problem. Show
more Brush DC motors have been the most prominent variable speed technology since the DC motor
was invented 1 by Werner Von Siemens in the late DS00885Apage 1 AN885 INTRODUCTION
Brushless Direct Current BLDC motors are one of the motor types rapidly gaining popularity.
DS00857Bpage 3 AN857 The numbers at the top of Figure 2 correspond to the current phases
shown in Figure 1. It is apparent from. To browse Academia.edu and the wider internet faster and
more securely, please take a few seconds to upgrade your browser.

Related Papers 2AD PRJ2 By Diego Patino SERVO CONTROL FACTS A HANDBOOK EXPLAINING
THE BASICS OF MOTION BALDOR ELECTRIC COMPANY MN1205 By GMH MH study report on
SERVO CONTROL FACTS A HANDBOOK By Rahul Markad NEMA MG By nemitha lakshan AC Motor
Selection and Application Guide By ilham rimanzah READ PAPER Download pdf. It is your
responsibility to ensure that your application meets with your specifications. No representation or
warranty is given and no liability is assumed by Cytron Technologies Incorporated with respect to
the accuracy or use of such information or infringement of patents or other intellectual property
rights arising from such use or otherwise. Use of Cytron Technologies’s products as critical
components in life support systems is not authorized except with express written approval by Cytron
Technologies. It offers several enhancements over the original Linix BLDC motor driver such as
closed loop speed control, UART interface and better protection for both the motor as well as the
driver. Besides that, the interface of BLD04A is compatible with the original Linix BLDC motor
driver and this makes the upgrading for existing users an effortless process. The actual direction of
the motor depends on the gear ratio of the gearbox. The alarm will not be reset if both inputs are at
low level. Please refer to figure below for the connection. This can be used to determine the speed



and number of rotations for the motor. The number of flashes indicates the type of alarm.We are a
nonprofit group that run this service to share documents. We need your help to maintenance and
improve this website. And by having access to our ebooks online or by storing it on your computer,
you have convenient answers with Manual Of Brushless Motor Speed Controller Hobbywing. To get
started finding Manual Of Brushless Motor Speed Controller Hobbywing, you are right to find our
website which has a comprehensive collection of manuals listed.

http://www.drupalitalia.org/node/68268

Our library is the biggest of these that have literally hundreds of thousands of different products
represented. I get my most wanted eBook Many thanks If there is a survey it only takes 5 minutes,
try any survey which works for you. Please try again.Please try again.The principle of the product is
easy to understand and highly educational. Let your children use their brains and fall in love with
innovationRegister a free business account Please try your search again later.Under the action of
lorentz forces, the electron flow through hall semiconductor is shifted to one side, causing a
potential difference on the side of the film. This is called hall voltage. Hall voltage varies with the
change of magnetic field intensity, the stronger the magnetic field is, the higher the voltage is, the
weaker the magnetic field is, the lower the voltage is. Hall voltage is very small, usually only a few
millivolts, but amplified by the amplifier in the integrated circuit, the voltage is amplified enough to
output a strong signal. In the motor, a rotating magnetic steel is used as a switch to control the
magnetic flux. If it does not turn, you can use your hand to drive it. Matters needing attention 1.
Please handle with care and do not disassemble without permission. 2. Do not touch the inside of the
engine after electrification. 3. Please place it on a flat and balanced table. 4. Do not use magnets or
iron near the engine during operation. Amazon calculates a product’s star ratings based on a
machine learned model instead of a raw data average. The model takes into account factors
including the age of a rating, whether the ratings are from verified purchasers, and factors that
establish reviewer trustworthiness. Page A204 Page A208 Introduction Extension Cables DriverNot
Supplied Not Supplied OPX1A Control ModuleAccessoriesRegeneration UnitAccessories
Programmable Controller BXFBL 1 Brushless DC Motor SystemsDC Input Accessories .
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Page B33 Page B33 A flexible extension cable is available for AC Input 2 ACPower Supply AXU
ExternalSpeed Potentiometer Included DIN Rail Mounting Plate Accessories BX Series Flexible
CouplingsAccessories AXH BX Series. It is most suitable for uses where the. Control UnitExternal
Controller SPEED OUTALARM OUTCOM CWONOFFONOFFCOMCCW R Notes. CW clockwise
directional operationWhen CW input is turned on, the motor runs in a clockwise direction. When CW
input is turned off,. This simplifies installation in equipment.Prices are indicative only and may vary
by country, with changes to the cost of raw materials and exchange rates. Copyright Bodine Electric
Company. All rights reserved.We review their main features and benefits such as linear speedtorque
performance characteristics, high starting torque, quiet and easy to wire and control. PMDC
gearmotors and motors offer starting torque of up to 175% and deliver rated continuous torque over
the full speed range. Bodine literature no. 07481082.B. We discuss the various winding types
splitphase, singlephase, shadedpole, and 3phase as well as how the line frequency, supply voltage
and pole count affect motor performance. This updated PDF includes new information on the
characteristics, features and benefits of variablespeed, AC inverterduty gearmotors and motors.
Bodine literature no. 07481092.B. These motors are also referred to as electronically commutated
EC motors. BLDC gearmotors and motors are ideal for continuous duty applications, can reverse at
rest, or during rotation motors only; gearmotors must always come to a full stop. One of the key
benefits of BLDC motors is that they provide the same performance as PMDC motors, but without
the need for brush maintenance or brush replacement. Bodine literature no. 07481090.B. Contact us
today.
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They combine superb power density, integrated electronics and numerous functions for speed,
torque and positioning control with absolute precision, making them ideal for applications in
industry, valves and pumps, access control and the energy sector. It comes with a software
interface, DCmindSoft. When installed on a PC, this interface can be used to select, configure and
download the motor’s motion program and to set parameters for individual applications. Please
contact us for more details. All the parameters are adjustable and can be used to optimise
application operation. Coordinate and synchronize every movement with high accuracy. Proven since
1980, the CANopen system ensures high reliability of data transmission through its error detection
system. Please refer to this table. See our Capabilities. It connects via a connector or cables for
immediate use, with no preliminary setting required. Please refer to this table. See our Capabilities.
See our Capabilities. Schneider Electric’s Innovation Summits are all about preparing you to lead in
this era.Please try again later.For more details, please read our We are excited that you have joined
the group. You will receive your first welcome message soon. It will describe the email program and
what to expect in the upcoming weeks. Enjoy. Hub Motor Inrunner or Outrunner. From a few Watts
to 30kW, if your motor has permanent magnets and has 3 power wires, Roboteq has one or more
controllers that will make it turn. Regardless of your motor’s size or channel configuration, just
match the voltage and current rating using our Product Tables below, or use the Roboteq Product
Finder. SBL Family Mobile Robots need two motors to move and steer. Only Roboteq can make this
work with a single controller.We can show you how. Make it even better with our Battery
Management System for Lithium Batteries. You can add our Robot IO eXtender Module RIOX with
its inertial measurement unit IMU for extra stability.

Download Magnetic Navigation Software and get free, Expert Support from Roboteq to make it all
work for you. How to Build a Magnetic Guided AGV Watch the AGV Demo Video Learn about
Roboteqs BMS. From simple push buttons, to Joysticks, Radios, PLCs, or Computers, Roboteq can
interface with it. Digital Outputs provide for braking, lights, or solenoids. Need more IO Use our
RIOX IO eXtender via CANbus and know no limits. Enjoy the Silence and Efficiency of Sine Brushless
motor controllers work by creating a rotating magnetic field inside the motor’s coils. The rotor’s
magnets then follow to cause rotation. In addition to the common, coarse, 6step Trapezoidal
rotation, Roboteq’s controllers are capable of the more refined and quieter running 512step
Sinusoidal rotation. Thanks to advanced Field Oriented Control FOC, the motor is always operating
at optimal efficiency. We support practically all known rotor sensor types from the most common to
the most accurate. No sensor No problem! We also support sensorless operation. Think of it as
having a PLC built right into the controller, at no extra charge. This Roboteq exclusive feature will
let you tailor the controller to match your most exotic requirements. All our controllers have a 1Mbit
CANbus interface. Using a simple wire pair, you can make two or more controllers work together,
connect to Joysticks, PLCs, Battery Management Systems, or any other smart sensor. And thanks to
four different available CAN protocols, you can be sure that they will be able to understand each
other. Learn About RoboCAN Meshed Network Safe and Always Ready for the Unexpected Much of
the functionality of Roboteqs controllers is never used. However, that unused functionality is there
because we all know that eventually “what can go wrong, will go wrong”.No need for special
programming tools. So Many Operating Modes, So Little Time Go to and maintain the speed you
need, at the acceleration you want.

http://cgt-fo-csc.fr/wp-content/plugins/formcraft/file-upload/server/content/files/1626be3ea0400a---ca
pacitance-hat-manual.pdf

Move forward or reverse with controlled torque. Stop exactly where you need. Consume or
regenerate energy. With a fast 1ms Loop Update rate, five main Operating Modes and numerous
configurable settings, our controllers will make your motor run as accurately, smoothly and
responsively as required by your application. High current means heat. And excessive heat means
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trouble.But should you run into difficulties, you can rest assured that you will get timely and
accurate answers from out highly skilled Support team. After all, we can only succeed if you
succeed! Great job on the design and the software. Its complete, relevant and explanatory. Well
done! Single or Dual Channel. Advanced Roboteq Core Technology, multiple Connectivity options
and Scripting support. Up to 30A and 60V. Bottom conduction plate. Targeted at machine control
and robotics. SBL1xxx controllers support Trapezoidal mode only require Hall Sensors to drive
motors. SBL2xxx also support Sinusoidal mode with Field Oriented Control. Advanced Roboteq Core
Technology, multiple Connectivity options and Scripting support. Up to 120A. Several voltage
options up to 60V. Conduction cooling plate with ABS Plastic cover. Targeted at AGV and small
electric vehicles. Support Trapezoidal commutation and Sinusoidal mode with Field Oriented
Control. Up to 300 A. Several voltage options up to 96V. Heavy conduction cooling plate with ABS
Plastic cover. Targeted at electric vehicles, personnel carriers, golf cars, materials handling
equipment, electric boats, automated guided vehicles, agricultural robots and other high power
applications. FBL Family Products HBL Family High Power Single Channel or Medium Power Dual
Channel, Brushless DC Motor Controllers. Advanced 32bit Core Technology, multiple Connectivity
options and Scripting support. Up to 2 x 75A or 1 x 150A. Several voltage options up to 96V. Built in
extruded aluminum case. Targeted at mobile robots and small electric vehicles.

chooset.com/galeria/files/calumet-750-travelite-manual.pdf

Basic versions controllers operate only in Trapezoidal mode and require Hall Sensors to drive
motors. Advanced Control models support Sinusoidal mode and Field Oriented Control. View HBL
Family Products GBL Family Very High Power Dual and Single Channel, Feature Packed Brushless
DC Motor Controllers. Up to 2 x 180A or 1 x 360A. Optional water cooling. Targeted at heavy
materials handling equipment, automated guided vehicles, personnel carriers, agricultural robots
and other high power applications. View GBL Family Products OBL Family Medium Power Dual
Channel, Brushless DC Motor Controllers. Up to 2 x 60A. Conduction cooling plate with ABS Plastic
cover. View OBL Family Models xSM Sensorless Models Medium Power Dual Channel, Brushless DC
Motor Controllers. View xSM Sensorless Models. Change the status of theAt the same time, the
voltage at each terminal relative to the controller’s ground this voltage is shown on the graphs
“Winding A Voltage”, “Winding B Voltage” may exceed “Max voltage”. If the flag is unset,See
Calculation of the nominal current page for description Since the stageWhen the backlashIf it is
below zero the stage alwaysThe following encoder types are available Singleended. Differential or
Autodetect. Some functionality including speed of the website and the shopping cart have been
disabled while we work on this issue. Thank you for your patience on this matter. As the name
implies, the Brushless DC Motor does not operate using brushes; rather it operates with a controller
via electronic commutation. Unlike its Brush DC Motor counterparts, the Brushless DC Motor does
not contain any carbon brushes. Instead, the electromagnets within the motor remain stationary
along with the armature, while the encased permanent magnets rotate, generating torque.In sixstep
commutation, only two out of the three Brushless DC Motor windings are used at a time. Steps are
equivalent to 60 electrical degrees, so six steps makes a full, 360 degree rotation.

One full 360 degree loop is able to control the current, due to the fact that there is only one current
path. Sixstep commutation is typically useful in applications requiring high speed and commutation
frequencies. A sixstep Brushless DC Motor usually has lower torque efficiency than a sinewave
commutated motor. In a Brushless DC Motor controller, either a Hall Effect Sensor or Back EMF
Electromotive Force is used to identify the position of the rotor. Understanding the orientation of the
rotor is crucial to operating the Brushless DC Motor. This method is primarily used in speed
detection, positioning, current sensing, and proximity switching. The magnetic field changes in
response to the transducer that varies its output voltage. Feedback is created by directly returning a
voltage, because the sensor operates as an analogue transducer. The distance between the Hall
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plate and a known magnetic field can be determined with a group of sensors, and the relative
position of the magnet can be deduced.In a Brushless DC Motor, back EMF is a voltage that occurs
where there is motion between the external magnetic field and the armature of the motor. In other
words, the voltage is developed in an inductor by an alternating or pulsating current. The polarity of
the voltage is constantly the reverse of the input voltage. This method is commonly used to measure
the position and speed of the Brushless DC Motor indirectly, and due to the lack of Hall Sensors
within the controller, these are often referred to as sensorless controllers.More precise applications
may use Optical Encoders with a third index signal, to determine pulse per revolution.There are
typically two different construction types for the Brushless DC Motor inrunner and outrunner
configurations. The inrunner configuration consists of three stator windings located around the
rotor, with permanent magnets as a part of the rotor. The outrunner has a reversed relationship
between the magnets and the coils.

The permanent magnets rotate inside a suspended rotor surrounding the core of the Brushless DC
Motor. The arrangement is a parallel circuit in a shape of the letter Y, where all windings are
connected at a central point, and power is applied to the remaining windings. This configuration
applies power to each of the connections. While determining which Brushless DC Motor best fits the
requirements, the controller must be considered as well, as this goes hand in hand with the
operation of the Brushless DC Motor. Applications requiring a harsh, damp environment may require
motors with specific IP ratings. For more detailed information on this subject, see Brushless DC
Motor Environmental Considerations. This decrease in price, coupled with the many advantages it
has over the Brush DC Motor, makes the Brushless DC Motor a popular component in many different
applications. Applications that utilize the Brushless DC Motor include, but are not limited to The
carbon brushes within a Brush DC Motor wear out rapidly and need replacing, which can be costly
in the long run. The Brushless DC Motor generates less noise, and is less prone to sparking due to
the lack of a commutator. The Brushless DC Motor is typically smaller and lighter than the Brush DC
Motor, making it ideal for applications where weight and space are important factors. The Brushless
DC motor is cleaner, more powerful, and requires lower maintenance than does the Brush DC Motor.
It has higher speed ranges, higher dynamic responses, and ultimately outlasts the Brush DC Motor
in total operating hours. However a few factors might prevent the changeover. The first factor is
startup cost. Although the Brushless DC Motor is lowermaintenance than the Brush DC Motor, initial
cost is more expensive, due to its advantageous construction. Second is complexity. A controller is
required in order to operate a Brushless DC Motor, and is usually more convoluted than most
controllers.

A Brushless DC Motor also requires additional system wiring, in order to power the electronic
commutation circuitry. If run within the given specifications, the Brushless DC Motor can last over
20,000 operating hours based on bearing life. Running a Brushless DC Motor outside of its
specifications shortens this lifespan. The only requirement is that the motor be run within proper
specifications, and in a clean environment to ensure it does not overheat or result in system failure.
The environment in which a Brushless DC Motor is used, must be conducive to good general
practices of electrical equipment. Do not run a Brushless DC Motor system near flammable gases,
dust, oil, vapor or moisture. The Brushless DC Motor must be protected by a cover if operated
outdoors, ensuring the motor receives adequate air flow and cooling. Therefore adequate care
should be taken to avoid any interaction between the Brushless DC Motor and any kind of moisture
or vapors. A Brushless DC Motor should be installed in an environment free from vibration, shock,
condensation, dust and electrical noise. Anaheim Automation carries a full line of IP65 Rated Sealed
Brushless DC Motors for operation in harsh, humid environments. However, while accurate
guidance, technical data, and illustrations are intended to properly assist the customer regarding
the Brushless DC Motor line and other products, such advice and documents are subject to change,
and are solely supplementary. The customer is ultimately responsible for the appropriate selection



and operation of their Brushless DC Motor system.Solution A Brushless DC Motor having difficulty
operating could indicate that the Hall Sensors are bad. To check, use a resistor to pull up each Hall
to 5 volts, and check each Hall with an oscilloscope while spinning the shaft. Monitor the point
between the Hall and the resistor as pictured below in Figure 2. When spinning the shaft manually, a
low and high signal should appear on the scope.

Keep in mind the importance of what value is used for the resistance; this depends on the amount of
current the Hall sensors can withstand. Hook up the Brushless DC Motor to a controller. With an
oscilloscope, check each phase to see if a switching signal is present. If the phases do not pose a
problem, this may indicate a bearing problem, or internal shorts. If these techniques do not seem to
explain why the Brushless DC Motor is working improperly, the purchase of a new Brushless DC
Motor should be considered. During that time, DC Motors did not contain permanent magnets.
Instead, they operated similar to Brush DC Motors today, in that they had current flowing through
the windings of the motor. In 1837 Americans Thomas and Emily Davenport transformed Faradays
DC Motor into one that could be used for commercial use. These DC Motors became popular in
printing presses and powered machine tools. However, with the high cost of battery power, the
demand was too small to keep them successful. In 1886, Frank Julian Sprague introduced the first
practical DC Motor that was capable of constant speed under variable loads. Although the Brushless
DC Motor was quite expensive when first introduced, the advancements in design and materials
drastically lowered costs and made the Brushless DC Motor a popular selection for many different
applications. Torque CurrentWye windings give high torque at low rpm, and Delta windings give low
torque at low rpm.Take the No load speed and divide by the input voltage applied.The speed of the
motor increases as well.The speed of the motor decreases also.The current will stay the same
because of the Torque Constant. Torque is only relative to current, not voltage.A DC Brushed Motor
needs only physical contact to pass current through its motor windings to allow commutations. A DC
Brushless Motor needs a driver to commutate.Switch around the Phases along with the Hall Sensors.

A Yes, you can apply different voltages, although, you must keep in mind that there is a speed limit
for the bearings. If you increase the voltage, the speed will increase. If you decrease the voltage
then the speed will decrease. For example, if a Brushless DC Motor is rated to run at 3000 RPM no
load with 36VDC, the motor will run 2000 RPM with 24VDC. The maximum speed, torque, and
power are directly proportional to the voltage. A This can be approached in two ways increasing the
voltage being applied or increasing the current being supplied to the motor.A No, Hall sensors are
only needed for feedback systems requiring a Hall Effect Sensor. A Brushless Motor may be
sensorless where the back EMF is used to run the motor.A Stall Torque is the amount of torque
where the shaft ceases to move.A Rated Torque is where the motor can operate continuously at a
safe level.A Peak Torque is where the motor can operate for a brief period of time, but will be
damaged if run for longer periods.A Yes, along with a Brushless DC Controller.A Yes, along with a
Brushless DC Controller.A In closedloop control, the Brushless DC Motor will not slow down, as long
at the torque of the motor is strong enough. However, it will always slow down with openloop
control.A We recommend that the wiring between BLDC motors and controller not exceed 25 feet.
Although it is not required, we suggest using Anaheim Automation shielded motor cable. This cable
is ideally suited to handle all driver and motor combinations that we offer. We can also add
connectors to the cables. Please contact an Applications Engineer for more details.We can assemble
the encoder to the motor for a nominal charge. Ask a Customer Service representative for more
details.A Anaheim Automation BLDC motors have a 20,000 hour life expectancy under normal
operating conditions. Anaheim Automations warranty is 12 months after the invoice date.A Yes, and
it will void your warranty.
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