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Introduction：
The force tilt sensor can simultaneously measure the size of the force and the deflection angle of the sensor. When the sensor hook is exerted or thrust, the sensor can display the positive or negative values of the force. When the hook is kept in the vertical direction, the measured angle is zero, and the corresponding angle value can be measured after the sensor is deflected.

In practical applications, it can be generally used in conjunction with vector force plate, and can accomplish the experiment of force synthesis and decomposition.

Calibration：
  The force tilt sensor needs to be zeroed before use. After the sensor is connected with the collector, the SWR iLab digital experiment system is opened, the force tilt sensor is placed vertically, without any heavy objects - click the "sensor calibration" button [image: image2.png]


- select "force" - click the "calibration" button - in the open dialog box. Click click "calibration", then click "OK", "OK", "quit", then zero.
Use： 
The force tilt sensor has two uses: force measurement and angle measurement. Users can use them individually or at the same time without external collector.

Bluetooth wireless connection mode:

Click on the Bluetooth icon[image: image3.png]


 on the lower right corner of the computer desktop, click the right mouse button to choose "open the Bluetooth device".

(for a computer without a built-in Bluetooth module, the Bluetooth adapter should be inserted into the USB port of the computer first. After the driver is installed automatically, a Bluetooth icon [image: image4.png]


will appear in the lower right corner of the computer desktop, and the right click of the mouse click "to open the Bluetooth device").     
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 Fig.1
 After the Bluetooth device icon appears, proceed to the next step.[image: image6.png]g3
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Fig.2

Choose "let me choose my own key" and enter the password. The password is fixed to 0000.

Click next. After installation, click finish.

Click the "finish" button in the Bluetooth device dialog box to complete the installation of the wireless module.

Note:

In the normal use of the Bluetooth program, if the connection is disconnected (closing the Bluetooth device), the program will be disconnected after 10-12 seconds, and the program will reconnect successfully in 5-10 seconds after the Bluetooth device is reconnected.

Typical experiments:
· The synthesis and decomposition of force

Case:
The synthesis and decomposition of force
Fig.3 DEVICE
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The synthesis of force:

1. the experimental platform is set up according to the experimental device diagram.

2., adjust the pendant with the origin, match the bolts in the arc hole of the middle position of the panel, make the 0 scale line and the origin point on a vertical line.

3., open the digital experiment system software and click the textbook general software to enter the template of force synthesis and decomposition.

4. use a micro force sensor vacant, click the "calibration" button to calibrate the micro force sensor, hang the hook code on the micro force sensor, click "one force" to measure the size of the resultant force F, click "drawing"; (for comparison with the final result)

5. to calibrate the two micro force sensors on the dial, hang the same hook code on the lobster buckle with the original point adjusting the pendant, and turn the adjusting nut to coincide with the center of the ring and the center of the semicircle plate.

6. click the "two force" button;

7. click on "drawing", "synthesis" and get graphics on the right side coordinate interface.

8., increase or decrease the number of hook codes, and get multiple sets of data after operation.

9., according to the angle and reading of micro force sensor and hook code in vertical direction, we analyze the law of force synthesis.

The decomposition of force:

1. the experimental platform is set up according to the experimental device diagram.

2., adjust the pendant with the origin, match the bolts in the arc hole of the middle position of the panel, make the 0 scale line and the origin point on a vertical line.

3., open the digital experiment system software and click the textbook general software to enter the template of force synthesis and decomposition.

4. use a micro force sensor vacant, click the "calibration" button to calibrate the micro force sensor; hang the hook code on the micro force sensor, keep the vertical direction, select the "decomposition" and click the "synthesis" button, and then get the angle of the joint force (the vertical direction angle is 0) and the value, click the "stop" button;

5. the two micro force sensors on the dial are calibrated after vacancy, and the same hook code is hung on the lobster buckles which are adjusted by the original point. The rotation adjustment nut coincides with the center of the ring and the center of the scale plate.

6. click the "decomposition" button below the template, the angle and size of the force of F1 will appear, and click the stop button.

7. click the "decomposition" button on the left side of the template to get the experimental results.

8., increase or decrease the number of hook codes, and get multiple sets of data after operation.

9., according to the angle and reading of the force sensor and the vertical direction of the hook code, the decomposition rule of the force is analyzed.

Note: the included angle and the positive and negative value stipulate that the number on the left side of the semicircle plate is positive, and the value on the right side of the semicircle plate is negative.
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Fig.5  Decomposition of force
Note:
· The sensor zero - formal measure;

· In the measurement process, we should pay attention to the vertical direction of the sensor's force and the end face of the sensor, otherwise it will make the measurement result inaccurate.

· It should not be wet micro force sensor;

· The force added in the measurement process should not exceed the range of the sensor. If it exceeds the load, it may cause permanent damage to the sensor.
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