
SMART CUT® RP 
Automatic Grinder/Polisher – Single Wheel 

OPERATING MANUAL 

 

I. Product Use 

The SMART CUT® RP is an advanced metallographic grinding and polishing machine 
designed for high-precision sample preparation in metallographic laboratories, scientific 
research units, and educational institutions. The grinding and polishing stages are 
critical in preparing specimens for detailed material analysis. This versatile machine 
offers both rough grinding and polishing in one compact unit, achieving optimal 
results through adjustable speeds and varying abrasive materials. 

The SMART CUT® RP features a four-speed motor that enables users to switch 
between different grinding and polishing speeds for varied applications. It allows for 
seamless operation using different grit sandpapers or polishing cloths, depending on the 
type and condition of the specimen. This machine is engineered for smooth rotation, low 
noise, and high safety, making it ideal for industrial and research use. 



II. Product Features 

• Touch Screen Interface: Offers intuitive control with a user-friendly touch 
screen, allowing for easy adjustment of grinding parameters and real-time display 
of operational status. 

• Variable Speed Control: The speed is adjustable across four distinct settings 
(300–1500 rpm), with the ability to modify settings as per specific grinding and 
polishing requirements. 

• Automatic Timing Mode: Automatically adjusts the grinding time for consistency 
and ease of use, preventing user error and ensuring reproducible results. 

• Forward/Reverse Rotation: Easily switch between forward and reverse rotation 
to enhance grinding and polishing flexibility. 

• Low Noise Operation: Designed for minimal noise during operation, creating a 
more comfortable laboratory environment. 

• Customizable Polishing Control: Option to connect and control polishing 
droplet systems (customizable feature). 

Specification Details 

Work Plate 
Diameter 

Standard: φ254mm (Optional: φ203mm/φ254mm/φ304mm) 

Speed Control 
Four adjustable speeds: 300rpm, 500rpm, 600rpm, 800rpm (User-
adjustable) 

Motor Power 1 kW 

Power Supply Voltage: AC 220V, Frequency: 50Hz or 120V (60Hz) 

Overall 
Dimensions 

745 x 730 x 345 mm 

Weight 38 kg 

Usage Warnings  

1. General Safety 

• Warning: Do not operate the machine without proper training. Ensure that all 
operators are familiar with the machine’s user manual and safety guidelines. 
Inexperienced users may inadvertently cause damage to the machine or injury to 
themselves. 

• Warning: Always wear appropriate personal protective equipment (PPE), 
including safety goggles, gloves, and a dust mask when operating the 
machine. Failure to use PPE may result in eye injury, exposure to harmful dust, 
or cuts from sharp edges. 

• Warning: Never bypass safety features or operate the machine if safety 
guards or covers are missing. Operating the machine without safety mechanisms 
can result in severe injury. 



2. Power Supply and Electrical Safety 

• Warning: Ensure the machine is connected to the correct voltage (AC 
220V). Do not connect to a power supply with the wrong voltage (e.g., 
110V), as this can cause serious damage to the motor and electrical 
components. 

• Warning: Always unplug the machine when performing maintenance or 
cleaning to avoid accidental electrical shock or injury. The machine should also 
be unplugged when not in use for extended periods. 

• Warning: Do not operate the machine with damaged power cables. If the 
power cord is frayed, cut, or damaged, replace it immediately to prevent 
electrical shock or fire. 

3. Machine Operation 

• Warning: Never exceed the recommended maximum operating speed (800 
rpm). Operating the machine at excessive speeds can cause overheating, 
reduce the life of the grinding discs, and lead to unsafe working conditions. 

• Warning: Do not apply excessive pressure during grinding or polishing. 
Overloading the machine can cause the motor to overheat, damage components, 
or lead to poor sample preparation quality. 

• Warning: Ensure the work plate is securely attached before starting the 
machine. Do not operate the machine with an unstable work plate as it may 
lead to accidents or affect the grinding/polishing results. 

• Warning: Do not change the rotation direction while the machine is running. 
Always stop the machine completely before switching from forward to reverse 
rotation. Changing the rotation direction while the machine is in motion can 
damage the motor and other internal components. 

4. Water Supply and Drainage 

• Warning: Do not use contaminated or unfiltered water. Only use clean water 
to prevent contamination of the grinding or polishing surfaces, which can affect 
the quality of the work. 

• Warning: Ensure the drainage system is properly set up before beginning 
operation. Clogged or improperly connected drainage can lead to water backflow 
into the machine, potentially causing damage to the electrical components and 
affecting performance. 

• Warning: Do not allow water to come into contact with electrical 
components. Ensure that the machine’s power connections are dry and that 
water is properly contained in the drainage system. Exposure to moisture may 
cause electrical shorts or equipment failure. 

5. Abrasive Materials and Workpieces 



• Warning: Use the correct abrasive materials (sandpaper, polishing cloths) for 
the type of sample being processed. Using incorrect abrasives can cause poor 
performance, affect the sample quality, and damage the machine. 

• Warning: Ensure workpieces are securely mounted before starting the 
grinding or polishing process. Loose workpieces may shift or fall, leading to 
inaccurate cuts, damage to the machine, or injury. 

• Warning: Do not use broken or damaged sandpaper. Always replace any torn 
or worn-out abrasive materials before starting operation to avoid compromising 
the sample preparation quality or damaging the machine. 

6. Maintenance and Cleaning 

• Warning: Do not attempt to repair the machine yourself if it malfunctions. 
Always contact a qualified technician or the manufacturer’s support team for 
repairs. Attempting to repair the machine without the proper knowledge may 
result in further damage or void the warranty. 

• Warning: Never use harsh chemicals or abrasive materials to clean the 
machine. Only use a soft cloth and mild cleaning solutions when cleaning the 
touch screen or other sensitive parts. Harsh chemicals may damage the 
machine’s surface or internal components. 

• Warning: Turn off the machine and unplug it before performing any 
maintenance or cleaning tasks to avoid injury or electrical shock. Always allow 
the machine to cool down if it has been running for an extended period. 

7. Noise and Vibration 

• Warning: Excessive vibration or noise may indicate an issue with the 
machine. If you notice unusual sounds or vibrations during operation, 
immediately stop the machine and inspect for loose parts, unbalanced discs, 
or other potential issues. 

• Warning: Do not ignore abnormal machine behavior. If the machine starts to 
overheat, produce unusual noise, or vibrate excessively, stop the machine 
immediately. Continuing to operate the machine under these conditions could 
lead to permanent damage or injury. 

8. Long-Term Storage and Downtime 

• Warning: Store the machine in a cool, dry, and dust-free environment when 
not in use. Exposure to moisture, extreme temperatures, or dust can damage 
sensitive components and affect the machine's performance. 

• Warning: Cover the machine if storing it for a long period to protect it from dust 
and debris accumulation. Ensure that the machine is unplugged, and all 
connections (water and power) are properly secured before storage. 

9. Temperature and Environmental Conditions 



• Warning: Do not operate the machine in environments with temperatures 
below 0°C (32°F) or above 40°C (104°F). Extreme temperatures may cause the 
machine’s components to malfunction or degrade. 

• Warning: Ensure the machine is placed in a well-ventilated area to avoid 
overheating, especially during extended grinding or polishing sessions. Poor 
ventilation can lead to increased heat buildup, potentially damaging internal 
components. 

III. Handling, Carrying, and Unpacking 

1. Handling the Machine 

General Handling Guidelines: 

• Protective Equipment: Always use appropriate personal protective 
equipment (PPE) when handling the machine. Wear gloves to avoid direct 
contact with sharp edges, dirt, or abrasives, and to maintain cleanliness of the 
machine’s surface. 

• Avoid Direct Impact: The SMART CUT® RP is a precision piece of equipment, 
and any sudden impact or jarring can damage sensitive internal components. 
Handle the machine with care, avoiding dropping, shaking, or knocking it during 
movement. 

• Avoid Dragging: Never drag the machine on rough surfaces. Always lift the 
machine or use suitable moving equipment, such as a trolley or dolly, to transport 
it. 

Precautions: 

• Sharp Edges: Take care to avoid injury from any exposed metal or abrasive 
components, such as the grinding wheel or work plate. 

• Water and Electrical Components: Be cautious not to let water or other liquids 
come into contact with electrical components during handling. 

2. Carrying the Machine 

The SMART CUT® RP weighs 38 kg (approximately 84 lbs). It's important to have 
proper lifting assistance to avoid injury or machine damage. 

Carrying Procedure: 

• Two-Person Lift: Due to the weight and size of the machine, it’s recommended 
that two people handle the lifting and transportation. 

o One person should grip the machine from the front, while the other 
person should support it from the rear. 

o Lift with your legs, not your back, to avoid strain. 



o Use a wide stance and keep the machine as close to your body as 
possible for balance. 

• Use of a Dolly or Trolley: 
o If available, place the machine on a dolly or trolley with sturdy wheels to 

move it more easily. Secure the machine to the trolley to avoid tipping or 
sliding off during transport. 

o Move the machine carefully on smooth floors, ensuring that the wheels are 
locked when the machine is in place. 

Carrying Over Stairs or Uneven Terrain: 

• Stair Lifts: If the machine needs to be carried up or down stairs, use a stair-
climbing dolly to safely transport it. Make sure to use two people for this task to 
avoid mishandling. 

• Avoid Uneven Ground: If moving the machine across uneven or bumpy terrain, 
be extra cautious as the vibrations can damage the machine’s internal 
components. 

 

3. Unpacking the Machine 

The machine should be unpacked carefully to ensure that no parts are damaged during 
the process. 

Unpacking Instructions: 

1. Inspect the Box: Before opening the package, inspect it for any external 
damage, such as dents or tears. If there is visible damage to the packaging, 
document it with photographs before opening and notify the shipping company or 
supplier immediately. 

2. Open the Box: 
o Place the box on a flat, stable surface to avoid it tipping over. Use a box 

cutter or scissors to carefully cut the tape securing the box. Be cautious 
when cutting to avoid damaging the contents inside. 

o Open the box carefully to reveal the contents. The SMART CUT® RP may 
be packed with protective foam or bubble wrap, which should be removed 
gently. 

3. Remove the Packaging: 
o After cutting the packaging, gently remove any foam, plastic wrap, or 

padding around the machine. These materials are designed to protect the 
machine from impact during shipping, so remove them slowly and 
carefully to avoid any damage. 

o Check for any protective plastic covering on the touch screen and other 
sensitive areas of the machine. Remove these covers before use. 

4. Check for Accessories: 



o Along with the main machine, ensure that all accessories listed in the 
packing list (such as grinding discs, polishing cloths, water inlet pipe, and 
other attachments) are present and undamaged. 

o Inspect for loose parts that may have been dislodged during shipping 
and ensure that all parts are intact. 

4. Setting Up the Machine After Unpacking 

Once the machine is unpacked and the accessories are confirmed to be intact, it is time 
to set it up. 

Positioning the Machine: 

• Flat, Stable Surface: Place the SMART CUT® RP on a flat, stable, vibration-
free surface. Ensure that the location is near a power supply and water inlet 
connection. The machine should be positioned in an area with sufficient space 
around it for ventilation and ease of operation. 

• Clearance for Water Connection: Ensure the machine has enough space to 
connect the water inlet pipe and drainage pipe without obstruction. 

Initial Setup: 

• Mount the Work Plate: If the work plate is not pre-installed, carefully place it on 
the machine and secure it as per the instructions in the user manual. 

• Connect Water System: Set up the water inlet and drainage pipes by 
following the instructions provided in the user manual. Ensure all connections are 
secure and check for any leaks once the water system is activated. 

• Power Supply Connection: Confirm that the machine is connected to the 
appropriate power supply (AC 220V) and that the grounding system is intact. Do 
not power the machine on before making sure the electrical connections are 
secure. 

• Check All Components: Before operating the machine, verify that all 
components are intact and properly installed, including the grinding discs, speed 
control panel, and safety features. 

 

 

IV. Installation Precautions 

Proper installation and setup are critical to ensure the SMART CUT® RP operates at 
peak performance and remains reliable for extended use. Follow these precautions 
carefully to avoid common issues and enhance the lifespan of your equipment. 



1. Placement of the Machine 

• Stable Surface: Place the SMART CUT® RP on a stable, level surface that can 
support the weight of the machine (38 kg). An uneven surface may cause 
vibrations during operation, affecting performance and accuracy. 

• Vibration-Free Environment: Ensure that the machine is placed in an area free 
from excessive vibrations. Even minor vibrations can lead to inaccuracies in 
grinding and polishing. 

• Clearance for Ventilation: Ensure there is adequate clearance around the 
machine (at least 30 cm on all sides) to facilitate proper airflow for cooling. This 
will help prevent overheating and prolong the life of the motor and other 
components. 

• Environmental Conditions: The operating environment should be dry and free 
from corrosive chemicals, excessive dust, or moisture. The temperature should 
remain between 10°C and 30°C, with relative humidity not exceeding 85%. 

2. Power Supply Setup 

• Voltage Check: Before connecting the machine to the power supply, confirm that 
the power supply matches the required voltage of AC 220V, and the frequency is 
50Hz (outside united states) and 110v if in the United states. Connecting to an 
incompatible power source can cause electrical failure or permanent damage to 
the machine. 

• Grounding: The machine must be properly grounded to prevent electrical 
hazards. Check that the grounding system is functional and meets the necessary 
safety standards. 

• Dedicated Power Circuit: It is advisable to connect the machine to a dedicated 
power circuit to avoid power fluctuations from other machines or devices on the 
same line. This will ensure stable power delivery and prevent overloading the 
circuit. 

 

3. Water Supply and Drainage 

The water connection is a vital part of the SMART CUT® RP, ensuring that the 
grinding and polishing processes are conducted efficiently and without causing damage 
to the machine or workpieces. The water system helps in cooling the grinding disc, 
reducing friction, and preventing the sample from overheating during operation. Proper 
water flow is crucial to maintaining the quality of the sample preparation process. 

1. Water Supply Setup 

The SMART CUT® RP requires a continuous flow of clean water during operation to 
keep the grinding and polishing surfaces cool and to facilitate effective lubrication of the 



abrasive materials. Proper setup of the water supply is crucial to ensuring smooth 
operation and optimal results. 

• Water Source: Connect the water inlet pipe to a clean water supply. The water 
should be free of any contaminants, dust, or chemicals, as impurities can 
interfere with the polishing process and potentially damage the machine’s 
components. 

• Water Pressure: The machine’s water system is designed to function with a 
moderate water pressure. High-pressure water flow is not necessary and may 
cause excessive splashing or waste of water. Ensure that the pressure is 
consistent and sufficient for normal operation. You can regulate the water flow 
using a valve if needed. 

• Water Temperature: It’s essential to maintain the water temperature within the 
recommended range. Water that is too cold or too hot can affect the quality of 
grinding or polishing and can cause wear on the machine components. Typically, 
water temperatures should be between 10°C and 30°C. Avoid using water with 
extreme temperatures. 

 

 

• Water Inlet Connection: Ensure the water inlet pipe is securely connected to 
the machine, and that the water supply is clean and uninterrupted. Any 
contaminants in the water can affect the polishing process and damage the 
machine’s components. 

• Drainage System Setup: The drainage outlet should be positioned lower than 
the machine’s drainage pipe to allow smooth flow of wastewater. Ensure that the 
drain pipes are free of blockages, as poor drainage can lead to water backflow 
and damage to internal components. 



• Regular Drainage Cleaning: After prolonged use, debris and residue may 
accumulate in the drainage system. Regularly check and clean the drainage 
pipes and connectors to maintain optimal water flow and prevent clogs. It’s 
recommended to clean the three-way connector and four-point plug located at 
the bottom of the machine to avoid blockages. 

 

2. Water Inlet Connection 

Proper connection of the water inlet pipe is necessary to ensure that the machine 
receives a consistent flow of water. Follow these steps for the correct setup: 

• Pipe Installation: 
o Ensure that the water inlet pipe is securely connected to the machine’s 

water inlet valve. 
o The inlet pipe should be made of a flexible, durable material that can 

withstand water flow without kinking or cracking. 
o The pipe should be long enough to reach the water source comfortably, 

but it should not be stretched tightly, as this may restrict water flow. 
• Check for Leaks: After connecting the inlet pipe, check for any signs of water 

leakage at the connection points. Tighten fittings and joints as needed to prevent 
water from leaking, which could cause damage to the machine’s internal 
components or make the surrounding area slippery. 

• Water Filter (Optional): If necessary, consider installing a water filter or 
strainer at the water inlet to remove any large particles or debris from the water. 
This will prevent clogging and ensure that the water is clean, reducing the risk of 
contamination to the grinding and polishing surfaces. 

 

3. Water Drainage System 

Efficient drainage is essential for maintaining the cleanliness of the machine and 
preventing water from accumulating in areas where it can damage the components. The 
SMART CUT® RP includes a drainage system to remove water and any slurry created 
during grinding and polishing. 

• Drain Pipe Connection: 
o The drain pipe should be securely attached to the machine’s drainage 

outlet. Make sure the drainage pipe is positioned lower than the 
machine’s drainage outlet to allow gravity to assist with water flow. 

o Ensure that the pipe is free of blockages and is properly directed to the 
drainage area to prevent water from backing up into the machine. 

• Routine Drainage Cleaning: 



o Regular cleaning of the drainage system is essential to prevent buildup 
and clogs that may affect the flow of water. 

o After long grinding or polishing sessions, remove and clean the three-way 
connector and four-point plug at the bottom of the machine. These 
components are prone to accumulating slurry residue, which can obstruct 
drainage and cause backflow. 

• Check for Backflow: Ensure that water does not flow back into the machine 
from the drainage system, as this can lead to water damage. If backflow occurs, 
inspect the drainage pipe for blockages or improper installation and correct the 
issue promptly. 

• Waste Water Disposal: Dispose of the wastewater in an environmentally safe 
manner. Depending on the local regulations, you may need to use a filtration 
system or dispose of the water in designated waste areas. 

 

4. Water Flow Control 

To ensure that the machine operates optimally, it’s important to control the water flow 
during operation. The SMART CUT® RP offers the option to control water supply 
through various means. 

• Manual Water Flow Control: 
o Some models allow manual control of water flow via a valve that regulates 

the amount of water supplied to the grinding disc or polishing cloth. 
o Adjust the water flow to ensure the grinding surface is consistently 

lubricated, but avoid excessive water flow that could create a mess or 
interfere with sample handling. 

• Polishing Droplet Control (Optional): 
o For certain applications, the SMART CUT® RP can be connected to a 

polishing droplet system. This system automatically dispenses water or 
polishing slurry to the cloth to maintain consistent moisture during the 
polishing process. 

o The droplet system can be controlled via the touch screen interface, 
where users can set the desired flow rate for efficient polishing. 

• Water Pressure Monitoring: 
o If the machine features a water pressure monitoring system, ensure that 

the pressure is within the recommended range during operation. 
Insufficient water pressure may cause inadequate cooling, while excessive 
pressure can lead to leaks or waste. 

 

5. Water Maintenance and System Care 



Maintaining the water system is essential to ensure that the SMART CUT® RP 
operates without interruptions and produces consistent results. 

• Check for Clogs and Blockages: 
o Periodically inspect both the water inlet pipe and drainage system for 

any blockages or clogs. If any obstructions are found, remove them 
promptly to ensure smooth water flow. 

o Clean the water filters (if used) to prevent buildup of debris that could 
obstruct the water flow. 

• Water Supply Quality: 
o Regularly check the quality of the water being used in the machine. If the 

water becomes contaminated or contains impurities, it can negatively 
affect the polishing results and cause damage to the polishing cloth or 
workpiece. 

o If the water source is hard or contains a high level of mineral deposits, 
consider using filtered or deionized water to reduce mineral buildup and 
maintain machine performance. 

• Regular Flushing: 
o It is a good practice to periodically flush the water system to ensure that 

the internal plumbing remains free from debris and buildup. Flushing the 
system also helps clear any accumulated residues that could affect the 
grinding and polishing process. 

 

4. Waterproofing and Leak Prevention 

• Waterproof Ring: Make sure the waterproof ring mounted on the machine is 
securely installed. This helps to prevent water from leaking into the machine’s 
internal electrical components during operation. 

• Leak Detection: After installation, test the system by running the machine briefly 
and checking for any water leakage from the inlet, outlet, or seals. Any signs of 
leakage should be addressed immediately to avoid damage to electrical 
components. 

5. Machine Calibration and Adjustment 

• Check All Components: Before starting the machine, perform a thorough 
inspection to ensure all components, including the work plate, speed control 
system, and grinding disc, are properly installed and aligned. 

• Test Speed Settings: Verify that the speed control system functions as 
expected, and that each speed setting (300 rpm, 500 rpm, 600 rpm, 800 rpm) 
adjusts smoothly. If the speed control is not functioning correctly, contact 
technical support for assistance. 



• Test for Proper Rotation: Ensure that the rotation direction (forward/reverse) of 
the grinding disc is set correctly, and switch directions without issues. Do not 
operate the machine while changing the rotation direction. 

6. Machine Alignment and Calibration 

• Align the Grinding Disc: Check that the grinding disc is properly aligned with 
the work plate. Misalignment can cause uneven grinding and affect the quality of 
the sample preparation. Use a level to check the alignment and adjust if 
necessary. 

• Work Plate Securement: Ensure the work plate is securely attached and rotates 
smoothly. If the work plate is loose or unstable, it can lead to vibration, uneven 
pressure distribution, and ultimately affect the grinding or polishing results. 

7. Testing the Setup 

• Initial Run: Perform an initial test run of the machine without loading any 
samples. Set the machine to a low speed and observe its operation. Listen for 
any unusual noises or vibrations, which could indicate an installation issue. 

• Functionality Check: Test the touch screen interface, speed settings, rotation 
direction, and automatic timing function. Ensure that all features are responsive 
and work according to the specifications outlined in the user manual. 

8. Handling and Storage 

• Handling During Installation: Always handle the machine carefully to avoid 
damage to delicate components such as the touch screen, grinding disc, or water 
system. Use appropriate lifting equipment if needed to move the machine. 

• Long-Term Storage: If the machine is not going to be used for an extended 
period, store it in a cool, dry place away from direct sunlight, excessive humidity, 
or temperature extremes. Cover the machine to protect it from dust 
accumulation. 

9. Maintenance and Safety Checks 

• Routine Inspections: Schedule regular inspections of the machine after 
installation. Check for signs of wear or damage, particularly in areas with moving 
parts, water seals, or electrical components. 

• Safety Precautions: Ensure all operators are familiar with the machine's 
operating procedures and safety guidelines. Use personal protective equipment 
(PPE) such as gloves and goggles when handling sharp materials or operating 
the machine to avoid accidents. 

 



V. Touch Screen Operation Interface 

The SMART CUT® RP is equipped with an advanced touch screen interface that 
offers intuitive controls, providing ease of operation and ensuring precise adjustments 
for grinding and polishing processes. The interface simplifies the machine's control 
functions, allowing users to quickly configure settings, monitor performance, and track 
progress. 

1. Overview of the Interface 

The touch screen interface is the central hub for all machine operations, providing 
users with quick access to settings for speed, rotation direction, time, and more. The 
interface is designed to be user-friendly and responsive, providing real-time feedback 
on the machine's status. 

2. Key Sections of the Touch Screen 

 

• Main Control Screen: This is the initial screen that appears when the machine is 
powered on. It displays the current operating status, speed settings, and other 
vital information for the user. 

o Current Speed: Displays the speed at which the grinding disc is currently 
operating. 

o Direction of Rotation: Shows the current rotation direction of the grinding 
disc (forward or reverse). 



o Operation Mode: Indicates whether the machine is operating in manual or 
automatic mode. 

o Timer Display: Shows the remaining time for grinding or polishing, based 
on the selected time settings. 

 

3. Speed Control Interface 

 

The SMART CUT® RP features a four-speed motor that can be easily controlled 
through the touch screen interface. Users can adjust the speed to meet specific grinding 
or polishing requirements. 

• Speed Settings: 
o V1 (300 rpm): Ideal for coarse grinding and rough preparation. 
o V2 (500 rpm): Suitable for medium grinding and finer preparation. 
o V3 (600 rpm): For fine grinding and polishing. 
o V4 (800 rpm): The highest speed for polishing and high-precision finishes. 

• Adjustable Speed: Users can adjust the speed within the preset range by 
selecting the desired speed box on the touch screen. The machine will 
accelerate or decelerate smoothly. 

o To change the speed, tap the corresponding speed setting (e.g., V1, V2, 
V3, or V4). The machine will then adjust the grinding disc's speed to the 
selected value. 

o The acceleration and deceleration process is automated and smooth, 
ensuring consistent operation without sudden changes. 

• Speed Lock: Once a speed is selected, users can lock the speed setting by 
pressing the "Lock" button on the screen to prevent accidental adjustments 
during operation. 



 

4. Rotation Direction Control 

The rotation direction of the grinding disc can be switched between forward and 
reverse using the touch screen. 

• Forward Rotation: The grinding disc rotates in the forward direction for typical 
grinding and polishing operations. 

• Reverse Rotation: The reverse direction is often used for specific applications 
that require different material removal characteristics. 

• Memory Function: The system remembers the last direction setting. If the 
machine is powered off and then turned back on, the machine will default to the 
last direction used. 

To change the rotation direction: 

• Tap the "Forward" or "Reverse" button on the touch screen. The machine will 
automatically switch rotation and update the display. 

• Do not change the rotation direction while the grinding disc is in motion to avoid 
mechanical damage. 

5. Time Control and Automatic Mode 



 

The automatic timing mode allows users to set a fixed grinding or polishing time. This 
mode is especially useful for consistent sample preparation, as it ensures each sample 
is subjected to the same processing duration. 

• Manual Mode: In manual mode, the user is in full control of the grinding and 
polishing time. The timer can be adjusted at any point during operation. 

o Start/Stop Timer: Users can start or stop the timer as needed, based on 
their desired operation. 

• Automatic Mode: In automatic mode, the user sets the grinding time, and the 
machine will automatically stop once the set time has elapsed. 

o Setting Time: To set the time, tap the "Timer" field and input the desired 
time in minutes or seconds. The countdown will begin immediately upon 
start. 

o Time Countdown: The timer countdown is displayed on the touch 
screen in real-time, indicating the remaining time for the current grinding 
or polishing cycle. 

6. Parameter Settings 

The SMART CUT® RP allows users to fine-tune various parameters such as speed, 
time, and rotation direction through its customizable settings. 

• Speed Adjustment: 
o Tap the "Speed" box to change the current speed setting. 



o A pop-up window will appear where users can manually input a specific 
speed value within the machine's preset range (300–800 rpm). 

• Time Adjustment: 
o To adjust the timer, tap the "Time" box, and a pop-up window will prompt 

users to enter the desired duration. 
o The system supports countdown timing for precise control over grinding 

and polishing durations. 
• Rotation Direction: 

o To switch the rotation direction, users can select either "Forward" or 
"Reverse" using the touch screen interface. 

7. Additional Control Options 

• Mode Switch: 
o The touch screen provides the option to switch between manual mode 

and automatic mode. 
o In manual mode, users have full control over the grinding process, 

including real-time adjustments of speed and pressure. 
o In automatic mode, the machine operates according to pre-set 

parameters, including speed, time, and rotation direction. 
• Polishing Droplet Control: 

o For machines that are equipped with polishing droplet systems, the touch 
screen interface allows users to control the flow rate and activation of 
the droplets. 

o This feature is custom-designed for enhanced polishing, ensuring 
consistent moisture application to the polishing cloth. 

8. Error Messages and Troubleshooting Alerts 

The touch screen interface also provides real-time alerts and error messages to assist 
with troubleshooting: 

• Error Indicators: If any issue arises, such as a motor overload, speed 
inconsistency, or component malfunction, an error message will be displayed on 
the touch screen. 

o The error message will include a brief description of the problem, allowing 
users to quickly identify and resolve the issue. 

o Troubleshooting Tips: The screen may also provide recommended 
actions for resolving the issue (e.g., check power connections, adjust 
speed settings, etc.). 

9. System Reset and Recalibration 

If the system becomes unresponsive or a malfunction occurs, the SMART CUT® RP 
offers an easy method for performing a system reset: 



• System Reset: To reset the system, tap the "Reset" button on the touch screen. 
This will restart the machine and restore all settings to their default values. 

• Recalibration: In cases of irregular operation, recalibrating the machine can help 
restore optimal performance. The recalibration process can be initiated through 
the touch screen settings menu. 

 

10. Maintenance and Cleanliness 

To ensure smooth operation, keep the touch screen clean and free from debris: 

• Cleaning: Use a soft cloth to gently clean the touch screen. Avoid using harsh 
chemicals or abrasive materials that may damage the display. 

• Protection: Consider using a screen protector to safeguard the interface from 
scratches and dirt buildup. 

VI. Maintenance and Safe Operation 

Proper maintenance and adherence to safe operational practices are essential to 
ensuring the longevity, efficiency, and safety of the SMART CUT® RP. This section 
covers general maintenance procedures, troubleshooting, and key safety guidelines for 
the machine. 

 

1. General Maintenance Guidelines 

Regular maintenance of the SMART CUT® RP ensures that the machine operates 
smoothly and reliably, minimizing downtime and repair costs. Follow these maintenance 
tasks routinely to keep the equipment in optimal working condition. 

• Power Off After Use: 
o Always power off the machine when it is not in use to prevent 

unnecessary wear on electrical components and reduce the risk of 
accidental operation. This also helps extend the lifespan of the motor and 
touch screen interface. 

• Daily Cleaning: 
o After each use, clean the machine to remove any abrasive materials, 

coolant, or residue that may have accumulated during grinding or 
polishing. 

o Use a soft cloth to wipe down the external surfaces of the machine. Avoid 
using abrasive materials that may scratch the surface. 



o Clean the work plate and grinding discs thoroughly. If any particles are 
stuck to the surface, gently remove them to prevent any damage during 
the next use. 

• Cleaning the Drainage System: 
o Regularly check and clean the water inlet and drainage pipes to ensure 

that they are free from blockages. This is particularly important after 
extensive use, as debris and slurry can accumulate and hinder water flow. 

o If necessary, remove and clean the three-way connector and four-point 
plug located at the bottom of the machine. These areas are prone to 
collecting residue, which can block the drainage system. 

• Inspection of Water Reservoir: 
o Periodically check the water reservoir for any signs of contamination, 

leaks, or blockages. Ensure that the water is clean and free from debris, 
as this directly impacts the quality of the polishing process. 

 

2. Lubrication and Mechanical Parts Care 

• Lubrication of Moving Parts: 
o Some parts of the SMART CUT® RP may require periodic lubrication, 

such as the motor bearings and spindle. Refer to the manufacturer’s 
guidelines for the recommended lubrication intervals and types of 
lubricants to use. 

o Always use high-quality lubricants that are appropriate for the machine’s 
components to ensure smooth operation and prevent overheating due to 
friction. 

• Check Belt and Drive Mechanism: 
o Inspect the drive belt and motor connections for signs of wear or 

damage. If the belt appears worn, cracked, or frayed, replace it 
immediately. 

o Ensure that the grinding disc is securely mounted and rotates smoothly 
without wobbling. Check that all fasteners and connections are tight. 

• Check for Vibration or Unusual Noise: 
o If the machine produces excessive vibration or unusual noise during 

operation, inspect it for mechanical issues such as unbalanced 
components, loose parts, or worn bearings. Vibration can lead to 
inaccurate grinding or polishing and may damage the machine. 

o If any parts are found to be damaged or misaligned, promptly replace or 
recalibrate them to avoid further damage. 

 

3. Touch Screen and Control System Care 

• Keep the Touch Screen Clean: 



o Gently wipe the touch screen with a soft, lint-free cloth to remove any 
dust, dirt, or residue. Avoid using harsh chemicals or abrasive materials 
that could scratch or damage the screen. 

o Screen Protectors: It is advisable to use a screen protector to prevent 
scratches and reduce wear over time. This will help keep the display in 
optimal condition and improve longevity. 

• Software Updates and Calibration: 
o Occasionally, check for software updates from the manufacturer. New 

updates may improve machine functionality or fix any existing issues with 
the system. 

o If the machine behaves erratically or the touch screen is not responding as 
expected, consider performing a system reset or recalibration according 
to the manufacturer’s instructions. 

4. Electrical Component Maintenance 

• Inspect Electrical Wiring and Connections: 
o Regularly inspect the power cables and electrical connections for signs of 

wear, fraying, or damage. Faulty wiring can result in power interruptions, 
potential safety hazards, or system failures. 

o Make sure all electrical components are connected properly and that there 
is no loose wiring or exposed cables. 

• Check Fuses and Circuit Breakers: 
o Ensure that the machine’s fuses and circuit breakers are intact and 

functioning properly. If a fuse blows, replace it with the correct fuse type 
as indicated in the user manual. 

o Test the grounding system of the machine to prevent electrical shocks or 
damage to sensitive internal components. 

 

5. Safety Guidelines for Operation 

Maintaining a safe operating environment is essential to prevent accidents, injuries, and 
damage to the machine. Follow these safety guidelines to ensure safe operation. 

• Use Personal Protective Equipment (PPE): 
o Always wear appropriate PPE during operation, including safety glasses, 

gloves, and dust masks to protect yourself from debris, particles, and 
abrasives during grinding and polishing processes. 

o In high-speed operations, the potential for flying debris can increase, so 
ensure that safety goggles are used at all times. 

• Avoid Overloading the Machine: 
o Do not apply excessive pressure on the grinding or polishing discs. 

Overloading the machine may cause it to overheat or damage the motor, 
leading to premature failure. 



o Use the machine within its recommended limits for speed, pressure, and 
sample size. 

• Monitor the Grinding and Polishing Process: 
o While the SMART CUT® RP can operate in automatic mode, it is 

important to monitor the machine regularly to ensure everything is 
functioning as expected. Keep an eye on the speed, time, and rotation 
direction during operation. 

o Be aware of any unusual noises or signs of malfunction. If any problem 
arises, immediately stop the machine and investigate the cause. 

• Safe Handling of Abrasive Materials: 
o Handle abrasive materials such as sandpapers, polishing cloths, and 

diamond suspensions with care. These materials can be sharp or 
hazardous if not handled properly. 

o Store all consumables in a safe, dry area away from heat sources, 
moisture, and contamination to maintain their integrity. 

• Electrical Safety: 
o Never operate the machine with exposed wires or if there is visible 

damage to the electrical components. 
o If the machine is not functioning properly or if any electrical issue occurs, 

unplug the machine immediately and inspect it before resuming 
operation. 

6. Troubleshooting and System Errors 

• Power Off Before Troubleshooting: 
o Always turn off the machine and disconnect the power supply before 

performing any troubleshooting, cleaning, or maintenance to prevent 
accidental injury or further damage to the system. 

• Error Message Handling: 
o If the machine displays an error message, refer to the Troubleshooting 

Guide in the user manual to identify the problem and take the necessary 
corrective action. If the error persists, contact the manufacturer’s customer 
support team for assistance. 

• System Reset: 
o If the machine becomes unresponsive, performing a system reset may 

resolve software issues or malfunctions. Follow the reset procedure in the 
manual for troubleshooting. 

7. Storing the Machine 

• Long-Term Storage: 
o If the SMART CUT® RP is not in use for an extended period, ensure that 

it is stored in a cool, dry place. Avoid storing the machine in 
environments with extreme temperatures or high humidity, as this can 
cause internal components to degrade. 



o Cover the machine with a protective cloth or plastic cover to prevent dust 
accumulation on the touch screen and moving parts. 

VII. Packing List 

Name Quantity 

SMART CUT® RP Metallographic Grinding Machine 1 

Anti-stick Disk (254mm) 1 

PSA backed Sandpaper (180#, 250mm) 10 sheets 

Magnetic Work Plate (254mm) 1 

PSA backed Silicon Carbide Sandpaper (320#, 250mm) 10 sheets 

PSA backed Silicon Carbide Sandpaper (600#, 250mm) 10 sheets 

PSA backed Silicon Carbide Sandpaper (1000#, 250mm) 10 sheets 

PSA backed Silicon Carbide Sandpaper (2000#, 250mm) 10 sheets 

Polishing Cloths (Canvas, Flocking, 254mm) 2 sheets 

Diamond Suspension (6 Micron) 200 ml 

Waterproof Ring (Machine-mounted) 1 

Cleaning Bristle Brush 1 

Stylus Pen 1 

Anti-stick Tray Pry Bar 1 

Product Instruction Manual, Warranty Card 1 copy each 

 

 

Troubleshooting Guide 



Issue Possible Cause Solution 

Machine does not 

start 
- Power supply not 

connected 

- Check and ensure the power 

cable is properly connected. 

 - Fuse is blown 
- Replace the fuse and check the 

power supply voltage. 

 
- Power button is not turned 

on 
- Ensure the power button is in the 

"on" position. 

Speed settings are 

not responding 
- Faulty touch screen 

- Restart the machine and check if 

the issue persists. 

 
- Incorrect setting or 

calibration 
- Adjust speed settings through the 

touch screen interface. 

 
- System overload or 

software malfunction 
- Reset the system and recheck 

the settings. 

Machine vibrates 

excessively 
- Uneven or incorrectly 

mounted work plate 

- Ensure the work plate is securely 

mounted and balanced. 

 
- Machine placed on an 

unstable surface 
- Place the machine on a flat, 

stable surface. 

 
- Damaged or worn-out 

components (e.g., motor or 

bearings) 

- Inspect and replace worn-out 

components. 

Grinding disk does 

not rotate 
- Motor failure 

- Check the motor and its 

connections. Replace if necessary. 

 - Broken or loose drive belt 
- Inspect the belt and replace it if 

damaged. 

 
- Overload or jammed 

grinding wheel 
- Remove any blockage and 

ensure proper wheel operation. 

Polishing cloth not 

sticking to work plate 
- Insufficient adhesive or 

wear on the cloth 

- Replace the polishing cloth with a 

new one or reapply adhesive. 

 
- Improper cleaning of work 

plate 
- Clean the work plate thoroughly 

before attaching the cloth. 



Issue Possible Cause Solution 

Water leakage from 

drainage system 
- Drainage pipes improperly 

connected or clogged 

- Check the pipes for correct 

installation and clean any 

blockages. 

 - Broken seal or gasket 
- Inspect and replace any damaged 

seals or gaskets. 

Excessive noise 

during operation 
- Loose or damaged parts 

(e.g., bearings, motor) 

- Check and replace any loose or 

damaged parts. 

 
- Dirt or debris in moving 

parts 
- Clean the machine components, 

especially around moving parts. 

 
- Incorrect speed settings or 

overload 
- Adjust the speed settings and 

avoid overloading the machine. 

Machine displays 

error message 
- Software malfunction or 

incorrect operation 

- Restart the machine to reset the 

system. If the issue persists, 

contact support. 

 
- Incorrect settings or 

parameters entered 
- Review and correct the entered 

parameters. 

 

 

Issue Possible Cause Solution 

Grinding results are poor 

(e.g., uneven finish, 

excessive scratching) 

- Incorrect abrasive material 

used 

- Ensure the correct grit 

size and abrasive type are 

being used for the 

material. 

 
- Incorrect polishing cloth or 

not enough pressure 

- Use the proper polishing 

cloth and apply consistent 

pressure during operation. 

 - Inadequate speed setting 
- Adjust the speed to 

match the material and 

desired finish. 

 - Sample improperly mounted 
- Ensure the sample is 

securely mounted to avoid 

movement during grinding. 



Issue Possible Cause Solution 

Sample overheats during 

grinding/polishing 
- Too much pressure applied to 

the sample 

- Reduce the applied 

pressure and allow the 

machine to operate more 

smoothly. 

 
- Inadequate cooling or 

lubrication 

- Ensure adequate coolant 

or water flow is being 

supplied to the work area. 

 - Excessive speed setting 
- Lower the speed setting 

to prevent overheating of 

the sample. 

Water supply issues (no 

water or low flow) 
- Blocked or kinked water inlet 

pipe 

- Check and clean the 

water inlet pipe. Ensure 

there are no blockages. 

 - Faulty water pump or valve 
- Inspect the water pump 

and valve for functionality. 

Replace if necessary. 

 
- Incorrect water level or 

pressure 

- Adjust the water flow to 

ensure proper lubrication 

during grinding and 

polishing. 

Machine displays slow 

response to touch 

commands 

- Touch screen interface 

malfunction 

- Restart the machine and 

check if the issue persists. 

Ensure the touch screen is 

clean and free of debris. 

 - Software lag or overload 
- Perform a system reset. 

If issue continues, contact 

technical support. 

Grinding or polishing 

disc is misaligned 
- Disc not mounted securely 

- Tighten the grinding or 

polishing disc securely on 

the machine. 

 
- Misalignment due to wear or 

damage in components 

- Inspect and replace any 

worn or damaged 

components affecting disc 

alignment. 

Machine overheats 
- Continuous operation without 

breaks 
- Allow the machine to cool 

down periodically by 



Issue Possible Cause Solution 

turning it off after extended 

use. 

 
- Insufficient ventilation around 

the machine 

- Ensure the machine is 

placed in a well-ventilated 

area to allow proper heat 

dissipation. 

 - Faulty or worn-out motor 
- Inspect the motor for 

damage or wear and 

replace it if necessary. 

Excessive vibration 

during operation 
- Unbalanced or worn-out 

grinding disc 

- Inspect the grinding disc 

for wear and replace if 

necessary. Ensure proper 

balance. 

 
- Incorrect installation of 

grinding disc or work plate 

- Check the alignment and 

secure installation of both 

the grinding disc and work 

plate. 

 
- Machine placed on an 

uneven surface 

- Relocate the machine to 

a flat, stable surface to 

reduce vibration. 

Unstable polishing 

results (e.g., uneven 

shine, streaks) 

- Incorrect cloth type or cloth 

wear 

- Use the appropriate cloth 

for the specific material. 

Replace worn or damaged 

cloths. 

 
- Incorrect machine speed or 

pressure 

- Adjust the speed and 

pressure according to the 

material and desired finish. 

 
- Contaminants on the work 

surface or polishing cloth 

- Clean the work surface 

and cloth to avoid 

contamination during 

polishing. 

Issue Possible Cause Solution 

Grinding wheel wears out 

too quickly 

- Use of overly 

aggressive abrasive 

material 

- Switch to a more suitable abrasive 

material with the appropriate grit 

size. 



Issue Possible Cause Solution 

 
- High operating 

speed causing 

excessive wear 

- Lower the speed to prolong the life 

of the grinding wheel. 

 
- Excessive pressure 

applied to the sample 

or work plate 

- Reduce pressure to ensure a more 

even distribution of force. 

 
- Poor alignment of 

grinding wheel 

causing uneven wear 

- Ensure the grinding wheel is 

properly aligned and balanced. 

Polishing cloth tears or 

degrades quickly 

- Overly abrasive 

material used during 

pre-polishing 

- Use finer abrasives or ensure a 

proper sequence of grits for the 

polishing process. 

 
- High pressure or 

incorrect speed 

settings 

- Adjust pressure and speed to more 

appropriate levels for polishing. 

 
- Polishing cloth worn 

out or damaged 

- Replace the polishing cloth if it 

shows signs of excessive wear or 

damage. 

Error message on touch 

screen 
- Software glitch or 

system crash 

- Restart the machine and check if 

the error persists. If unresolved, 

contact technical support. 

 
- Incorrect parameter 

settings 

- Review the parameters and reset 

to the default or recommended 

settings. 

Inconsistent polishing 

results 

- Uneven application 

of polishing slurry or 

water 

- Ensure the polishing slurry or water 

is evenly applied across the entire 

work surface. 

 
- Improper pressure 

or movement of the 

work plate 

- Maintain consistent pressure and 

speed, and ensure the work plate is 

not moved erratically. 

 

- Incorrect choice of 

polishing cloth for the 

material being 

worked on 

- Select a polishing cloth specifically 

designed for the material you are 

polishing. 



Issue Possible Cause Solution 

Water flow is erratic 
- Clogged or dirty 

water inlet pipe 

- Clean or replace the water inlet 

pipe to restore smooth water flow. 

 
- Low water pressure 

or insufficient water 

supply 

- Check the water supply to ensure it 

meets the required pressure and 

flow rate. 

 
- Incorrect installation 

or connection of 

water pipes 

- Verify the proper installation and 

connection of water inlet and outlet 

pipes. 

Grinding/polishing disc 

slips or comes loose 
- Disc not securely 

mounted or tightened 

- Ensure the disc is firmly attached 

to the machine before operation. 

 
- Worn-out mounting 

parts or damaged 

drive mechanism 

- Inspect the mounting and drive 

components for wear, and replace 

any damaged parts. 

Machine unable to 

maintain set speed 

- Motor malfunction 

or faulty power 

supply 

- Inspect the motor and power 

connections. If the problem persists, 

consult technical support. 

 
- Incorrect or worn-

out speed control 

components 

- Check the speed control 

components and replace any worn 

or faulty parts. 

Grinding/polishing 

results are inconsistent 

between samples 

- Variation in sample 

hardness or surface 

conditions 

- Ensure that all samples are 

uniformly prepared and mounted. 

Adjust machine parameters as 

necessary. 

 

- Uneven abrasive 

wear or 

contamination on 

grinding surface 

- Regularly clean and replace 

abrasives to maintain consistency. 

Noise from the motor or 

other components 

- Loose or damaged 

parts such as 

bearings or bushings 

- Check for loose or worn-out parts 

and replace them to eliminate noise. 

 
- Debris or buildup in 

moving components 

- Clean the machine thoroughly, 

especially in areas with moving parts 

like bearings. 



Issue Possible Cause Solution 

Unusual smell or burning 

odor 

- Overheating of 

motor or other 

electrical 

components 

- Turn off the machine immediately, 

allow it to cool down, and inspect for 

overheating or damage. 

 

- Grinding disc or 

polishing cloth 

causing frictional 

heating 

- Reduce pressure or speed to 

prevent excessive friction and 

overheating. 

Error in the automatic 

timing mode 

- Incorrect time 

settings or software 

malfunction 

- Reconfigure the timing settings 

through the interface and ensure the 

software is operating correctly. 

 
- Mechanical fault in 

timing components 

- Check and reset the automatic 

timing mechanism; replace any 

malfunctioning components. 

 


