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1. Safety Measures 
 

• Kindly read this user manual carefully before operation. 
• Do not disassemble or replace accessories without authorization to avoid 

damaging safety. 
• Do not perform charging operations in explosive hazardous areas. 
• Operators must comply with operating procedures when using. 
• This instrument can only be serviced by the manufacturer or authorized agent. 
• It is a precision instrument and should be handled with care. The impact is strictly 

prohibited to avoid damage. 
• If you encounter an instrument failure, please cease using it immediately. 
• Trained professionals operate this instrument according to the steps in the 

operating instructions and compliance with safety standards and regulations. 
• If the measuring cell has been filled with water, do not place the instrument in an 

environment below 0°C. 
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2. Introduction 

 
Portable Density Meter FM-PDM-A100 is an advanced, pocket-sized instrument 
that has a capacity of 2 ml for efficient minimal-material density measurement. This 
enhances operational efficiency by greatly reducing the time required for density 
measurements. It automatically converts density and temperature into standard 
values for specific gravity, focus, and density. Our Density Meter ensures reliable 
results for liquid and gas samples across applications. 

 
3. Features 

 
• Efficient data management 
• Long-lasting battery 
• Easy-to-read display 
• Integrated temperature control 
• Portable data logging 
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4. Specifications 
 

Model FM-PDM-A100 

Capacity 2 ml 

Measuring range 0g/ cm3 to 3.0g/ cm3 

Temperature 5℃ to 55 ℃ 

Ambient temperature -10℃ to 60 ℃ 

Accuracy ±0.2 

Resolution 0.01 ℃ 

Density 0.0001g/ cm3 

Repeatability 0.0002g/ cm3 

Internal storage 5000 Measurement results 

Continuous working time More than 20 hours 

Explosion-proof grade Ex ia IIC T4 Ga 

Ingress Protection IP67 

Interface Bluetooth 

Power supply Rechargeable lithium battery 3.7V 

Dimensions 245 ×95 ×125 mm 

Weight 650g 

 

 

5. Applications 
 
It is employed for laboratory oil and sampling density, as well as in the food beverages, 
pharmaceutical, and cosmetic industries. 
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6. Instrument Introduction  
 
6.1  Composition 

 
The structure of the density meter is shown in Figure 1. 

 

 
 

Figure-1 
 

6.2  Key Description  
 

Key Sign Function 
 

Long press for 3s to turn on and off 

 
Confirm 

 
Main Menu/Return 

 
Storage 

 

Option Adjustments 
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6.3  Standard Configuration 

 
• Portable Density Metre 
• Instrument Case 
• Wireless Module 
• Dsm Density Meter Data Management Terminal 
• User Manual 
• Test Certificate 
• Charging Cable 
• Charger 

• Injection Tub  
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7. Software Operations 

 
7.1  Display Description 

 
As shown in Figure 2, the main interface after startup is the measurement interface, 

which can be selected by pressing "  ". 
 

 
 

Figure-2 
 
7.1.1 Measurement Interface  

The measurement interface is shown in Figure 3 
 

 
 

Figure-3 
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7.1.2 Sample Editing Interface 

 
Under the main interface display, press " " to switch to the sample editing interface, 
as shown in Figure 4. 
 

 
 

Figure-4 
 

Under this interface, there are three modes of operation:  

1) Temporary sample editing: Press "   " twice to enter the temporary 
sample editing interface. Under this interface, you can edit the sample name 

through a floppy disk. After editing, press "   " to complete the sample 
name editing, as shown in Figure 5. 

 

 
 

Figure-5 
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2) Sample selection: Press"   " to select a sample in the sample editing 

interface. Press "  " to select the edited sample name. After selection, press 

"  " to complete the sample selection, as shown in Figure 6. 
 

 
 

Figure-6 
 

3) Method selection: Press"   " to select the method in the sample editing 

interface. Press "   " to select the measurement method, which includes 
three methods: crude oil, finished oil, and lubricating oil, as shown in Figure 7. 
 

 
 

Figure-7 
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7.1.3 Unit Selection Interface 

Under the main interface display, press "   " to switch to the unit selection 
interface, as shown in Figure 8. 

 

 
 

Figure-8 
 

Under this interface, three types of unit selections are available: 

1) Temperature unit selection: Press "  " twice to enter the temperature 

unit selection interface. Use "  " to select Celsius temperature and 

Fahrenheit temperature. After selection, press "   " to complete the 
selection, as shown in Figure 9 
 

 
 

Figure-9 
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2) Density unit selection: Press " " to select the density unit, and press "
" to select the density unit, there are three unit’s total. After selection, press "

 " to complete the density unit selection, as shown in Figure 10. 
 

 
 

Figure-10 
 

3) Selection of calculation table: Press " " to select the calculation table, and 

press "  " to enter the selection interface. There are two types of calculation 
tables, namely 20 ℃ standard density and 15 ℃ standard density. After 

selection, press "  " to complete the selection of the calculation table, as 
shown in Figure 11. 

 

 
 

Figure-11 
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7.1.4 Quick Query Interface 

 
Under the main interface display, press " " to switch to the quick query interface, 
as shown in Figure 12. 

 

 
 

Figure-12 
 

Quick query cannot set filtering criteria. Query from back to front time. Press "

 " to enter the page-turning interface. At this time, you can query the saved 

data by pressing "  ", as shown in Figure 13. 
 

 
 

Figure-13 
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7.2  Setting 

 

Press " " to enter the menu interface. You can select the desired function through 

" ". The selected function is surrounded by a green border. Press "  " to 
enter the corresponding function interface, as shown in Figure 14. 

 

 
 

Figure-14 
 

【Measurement data】: Operate on stored data. 

【Sample ID】: Set the measurement sample name. 

【Method】: Set measurement standards. 

【Advanced Settings】: Perform internal settings on the device. 

【Device Information】: View device version information and real-time data. 

【Battery Information】: View battery information. 
 
7.2.1 Measurements 

 
Select the【 Measurement Data】 option, press "", and the density meter will enter 
the measurement data interface, as shown in Figure 15. 

 

 
 

Figure-15 
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Select "Data Query", and press "  " to enter the data query interface. Through 

"  ", you can select "Query by Sample" and "Query by Time" to view data 
through these two methods, as shown in Figure 16. 

 

 
 

Figure-16 
 

Select "Upload Data", and press "  " to enter the data query interface. Through 

"  ", you can choose "Upload Latest Data" and "Upload All Data". You can 
upload data through these two methods, as shown in Figure 17. 

 

 
 

Figure-17 
 

Note: 
The latest data is not uploaded, and all data is saved 
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7.2.2 Sample ID 

Select the【Sample ID】option, press " ", and the density meter will enter the 
sample ID interface, as shown in Figure 18. 

 

 
 

Figure-18 
 

Select "New Sample" and press "  " to enter the new sample interface. You can 
set the sample name through the floppy disk, as shown in Figure 19. 

 

 
 

Figure-19 
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Select "Edit Sample" and press "  " to enter the edit sample interface. You can 
modify the sample name through a floppy disk, as shown in Figure 20. 

 

 
 

Figure-20 
 
7.2.3 Method 

Select the 【Method】 option, press "  " to enter the method setting interface, 

click " " to select the measurement standard to be used, and then press 

" " to confirm, as shown in Figure 21. 
 

 
 

Figure-21 
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7.2.4 Advanced Settings  

Select 【Advanced Settings】option, and press "  " to enter the Advanced 
Settings interface, as shown in Figure 22. 

 

 
 

Figure-22 
 

There are multiple settings in the advanced settings, as follows: 
【Data Transmission】: Export stored data. 

【Measurement mode】: Select different measurement modes.  

【Time Setting】: Set the device time. 

【Screen Settings】: Set the device screen. 

【Auto shutdown】: Adjust the device to automatically shut down. 

【Sound】: Adjust the device's sound. 

【Measurement pool setting】: Set up the measurement pool. 

【Water calibration】: Perform water calibration on the measuring pool. 

【Restore Factory Settings】: Restore the device settings before leaving the 
factory. 

7.2.4.1 Data Transmission 

Select the【Data Transmission】option, and press "  " to enter the 
interface, as shown in Figure 23. 

 
 

Figure-23 
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Select "Export Target", enter the interface, turn on Bluetooth, and you can connect 
to a Bluetooth printer.  
Select "printer configuration" to enter the interface, where you can select the 
information to be printed. 

7.2.4.2 Measurement Mode 

Select the 【Measurement Mode】option, and press "   " to enter the 
interface.  

In the dropdown menu options, press " " to select different measurement 
modes: manual mode and automatic mode, as shown in Figure 24. 

 

 
 

Figure-24 
 

In manual mode, the density meter will not automatically perform stability 
checks, and users can read the data themselves. In automatic mode, the Density 
Meter will automatically make a stable judgment, and there will be a 
corresponding prompt after the measurement is completed, as shown in 
Figure 25. 

 

 
 

Figure-25 
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7.2.4.3 Time Setting  

Select the【Time Setting】option, and press " " to enter the interface, as 
shown in Figure 26. 

 

 
 

Figure-26 
 

You can adjust the date and time as needed. The time and date have already 
been adjusted between the factory and do not need to be reset. 

7.2.4.4 Screen Setting 

Select the 【Screen Settings】 option, and press " " to enter the interface, 
as shown in Figure 27. 

 

 
 

Figure-27 
7.2.4.5 Auto Shutdown 

Select the 【Auto Shutdown】 option, press "  " to enter the interface, as 
shown in Figure 28. 
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Figure-28 
 

Press "  ", and there will be "10 minutes", "30 minutes", and "close menu" 

in the drop-down menu. Press "   " to select different automatic 

shutdown times, and press " " to set the automatic shutdown. 
7.2.4.6 Sound 

Select the 【Sound】 option, and press " " to enter the interface, as shown 
in Figure 29. 

 

 
 

Figure-29 
 

Press " " to choose to turn off the buzzer. 
7.2.4.7 Measurement pool setting 

Select the 【Measurement Pool Settings】option, press "  " to enter the 

interface, as shown in Figure 30. 
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Figure-30 
 

The measurement pool setting function is calibrated by the manufacturer and 
should not be operated by non-professionals. 

7.2.4.8 Water Calibration 

Select the【Water Calibration】option, and press "  " to enter the interface, 
as shown in Figure 31. 

 

 
 
 

Through the water calibration mode, users can calibrate the instrument 
themselves to ensure accuracy. 

7.2.4.9 Restore Factory Settings 

Select the 【 Restore Factory Settings 】 option, and press " " to enter the 
interface, as shown in Figure 32. 
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Figure-32 
 

Restoring factory settings requires a password to be used, and users cannot 
operate it on their own. 

7.2.5 Device Information 

Select the【Device Information】option, and press "   " to enter the device 
information interface, which has two submenus: "System Information" and "Real-
time Raw Data". By selecting these two submenus, you can view the device's 
version information and current internal data, as shown in Figure 33. 

 

 
 

Figure-33 
 
7.2.6 Battery Information 

Select the【Battery Information】option, and press " " to enter the battery 
information interface, where you can view battery-related information, as shown 
in Figure 34. 
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Figure-34 
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8. Operations 
 
8.1  Preparation  

 
• Take out the instrument, check the appearance, and press the piston to confirm it 

can work normally. 

• Long press “  kkey to turn on the instrument, check whether the 
temperature display on the interface is normal and observe through the window 
whether there is foreign matter in the U-tube sensor and whether it is dirty. If 
there is foreign matter or dirt, it needs to be cleaned before measurement. 

• Check whether the power is sufficient. If the density meter shows insufficient 
power, Kindly charge it in time. 

• When charging, kindly plug the USB connector of the data cable into the charger 
and connect the magnetic charging head to the charging port of the density. meter, 
and then plug the charger into the 220V (50Hz) power socket. If the magnetic 
charging head is in good contact with the charging port, the power status will be 
displayed on the display screen, and the charging process is shown in Figure 35. 
Generally, the charging time is about 3~4 hours. After charging is completed, 
kindly unplug the charger from the density meter and the power socket for 
storage. 

 

 
 

 
 

Figure-35 
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 Note:  
1) When low battery, Kindly charge it in time to avoid affecting normal use.  
2) If it has not been used for more than one month, it needs to be charged for 4-6 

hours. 
3) When the magnetic charging head meets the charging port, the charging screen 

" " appears, indicating that charging is normal. Otherwise, you need to re-plug 

the magnetic charging head until the charging screen " " appears. 
           Warning 

• The density meter must be charged in a safe place.  
• A special charger for the density meter must be used for charging. 

 
8.2  Measurement Mode 

 
Density measurement is divided into four steps, namely Turning on, aspirating liquid, 
Measuring, and Draining liquid. 
1) Turn on: Long press the ""key to turn on the device and press the" "key to select 

the corresponding measurement method and sample number or name. You can 
measure directly if you do not need to select, as shown in Figure 36. 

 

 
 

Figure-36 
 

2) Aspirating liquid: Press the piston, press it down as much as possible, insert the 
sampling tube into the liquid to be measured, slowly lift the piston, and suck the 
liquid to be measured into the measuring cell. as shown in Figure 37. 

 

 
Figure-37 
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3)  Measuring: Wait for the measurement data to be stable (judge yourself in 
manual mode, the screen progress bar turns green in automatic mode), indicating 
the measurement is completed. The device can be read vertically or placed flat for 
reading, as shown in Figure 38. 

 

 
 

Figure-38 
 

4) Draining liquid: Insert the sampling tube into the waste liquid bottle, press the 
piston to drain the liquid, and press it several times to ensure complete 
drainage. 

Note: 
• Make sure there are no bubbles in the measuring cell. If bubbles exist, multiple 

samples must be taken to ensure that the bubbles disappear. 
• If you cannot ensure that the measuring cell is clean, you can take samples 

three times in a row to ensure that the liquid in the measuring cell is free of 
contamination. 

• Kindly be sure to fill the measuring cell. 
• Kindly ensure the sample temperature does not differ too much from room 

temperature. If the difference is too large (more than 15℃), the measurement 
stabilization time will be very long. 

• If the temperature of the measured sample exceeds the temperature range (0-
55℃), the alarm "T-ERR" will appear on the display.  

• Kindly clean the measuring cell after each measurement to avoid leaving 
residues in the measuring cell. 

• Kindly use the appropriate solvent to clean the measuring cell. (ethanol, 
solvent gasoline). 

 
8.3  Data Storage 

 
After the data is stable, the data can be read directly or the data can be stored, press 

" "key to save the data directly. After saving, "Save Complete" will be displayed 
on the interface. The maximum number of data stored is 5000 groups, as shown in 
Figure 39. 
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Figure-39 
 
8.4  Query  

 
After saving the data, if you need to query the data, you can choose two query 
modes: 
1) Quick Query 
2) Regular Query 
Regular query, that is query by sample and time. 

              Note: 
Query interface 5/5 indicates that there are a total of 5 data stored, currently the 
5th one. 

 
8.5  Data Transmission 

 
If you need to upload the density meter storage data to the computer client, first 
install the "DSM Density Meter Data Management Terminal" on the computer. After 

installation, a "   " shortcut will be automatically generated on the computer 
desktop, as shown in Figure 40. 

 

 
 

Figure-40 
Additionally, connect the wireless module to the computer, as shown in Figure 41. 
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Figure-41 
 

After installation is completed, double-click the shortcut on the computer desktop, 
and the bottom left corner of the computer interface shows that COM has been 
successfully opened, as shown in Figure 42. 
 

 
 

Figure-42 
 

Note: The COM serial port may vary due to different computer settings, such as COM1, 
and COM2.  
The data uploaded to the computer can be queried, exported, and other operations.  

 
8.6  Operation Completed 

After use, clean the measuring cell, then long press "  " to turn off the density 
meter. After drying, put the density meter into the instrument box. 
Note: You can use detergent (anhydrous ethanol, gasoline) to clean the measuring 
cell. During cleaning, continue to inhale and discharge the cleaning agent until the 
sensor is clean. 
 

8.7  Water Calibration 
 

To ensure accurate measurement, the instrument needs to be calibrated regularly to 
ensure that the measurement accuracy of the instrument is not affected. Generally, 
we can use deionized water for instrument calibration. The specific steps are as 
follows: 
1) Kindly follow the process in 9.1.1 to clean the measuring cell. 

2) After powering on, press "  " to enter the menu interface, select 【Advanced 

Settings】, and enter the water calibration interface. 
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3) Use an instrument to inhale deionized water to avoid bubbles. The temperature 
of the deionized water must be between 15°C and 25°C and the ambient 
temperature must also be controlled between 15°C and 25°C. 

4) Select Start Calibration, press "   ", and the device will start water 
calibration. The entire water calibration process is in automatic mode and no 
additional operations are required, as shown in Figure 43. 

 

 
 

Figure-43 
5) After the water calibration is completed, the device will display the calibration 

value, as shown in Figure 44. 
 

 
 

Figure-44 
 

6) If you need to remove the calibration value, you can choose to reset the 

calibration and press "  " to remove the calibration Value. 
Note: During the calibration process, if "Calibration failed: Density ER2-1" 
appears, means that there are bubbles in the measuring cell, or it has not been 
cleaned. 

 During the calibration process, if "Calibration failed: Temperature ER1-1" or 
"Calibration failed: Temperature ER1-2" appears, it means that the liquid   
temperature in the measuring cell exceeds the set range. 
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9. Maintenance 
 
9.1  Cleaning  

 
Instrument cleaning can be divided into measuring cell module cleaning, piston 
cleaning, and shell and display cleaning. 

9.1.1 Measuring Cell Module Cleaning 
To ensure the long-term accuracy of measurement results, kindly clean the 
measurement cell module with a suitable solvent before and after each 
measurement. If the measurement cell is not thoroughly cleaned, waste liquid and 
residue may accumulate in the measurement cell and affect the accuracy of the 
measurement results. Depending on the application, cleaning may be required 
between each measurement.  
1) The cleaning steps are as follows: 
2) Place the injection tube into a suitable container for the sample waste liquid. 
3) Press the piston to empty the measuring cell. 
4) Fill the measuring cell with a suitable solvent. 
5) Press the piston multiple times to allow the solvent to circulate multiple times 

in the measuring cell. 
6) Press the piston to empty the measuring cell. 
7) Let it sit for 10 minutes to dry the measuring cell. 

9.1.2 Piston Cleaning  
When measuring some liquids with relatively high viscosity or impurities, some 
impurities and liquids will remain inside the piston and cannot be discharged. At 
this time, in order not to contaminate other measurement liquids, the piston needs 
to be cleaned. The cleaning steps are as follows: 
1) Pull the piston button outward, pull-out part of it, and then rotate it 45° 

counterclockwise to pull out the piston, as shown in Figure 45. 
 

 
 

Figure-45 
2) Pull out the upper part of the piston, put it into the cleaning agent, and clean 

it with a brush, as shown in Figure 46. 
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Figure-46 

 
3) Wipe all parts clean and assemble and reset. 
4) Install and reset the piston. The installation method is shown in Figure 47. 

 

 
 

Figure-47 
9.1.3 Housing and Displaying Cleaning 

Use a soft cloth dampened with a little water or alcohol to clean the case and 
display. 

 
9.2  Instrument Storage 

 
Kindly clean the measuring cell module as described in 9.1.1 before storing the 
instrument for a long period. This prevents waste liquids from condensing in the 
measuring cell, which could cause inaccurate measurements in the measuring cell. 
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10. Appendix  
 

Appendix 1 Water Density 
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