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In-situ Detection 
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Fiber Bragg Grating  Sensor 

FBG Structure: Passive filter device 

Sensing principle 
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Design 
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Performance Evaluation 

Calibration system 

Labview 
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Performance Evaluation 

diameter of the glass tube 
is 0.5mm Glass Tube 

minimize the influences on 
the battery. 

the front end is sealed Inside the cladding 
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 Slope：≈0.01nm/℃ 
 Good Linearity 
 Accuracy level：0.1℃ 
 Range：20℃~70℃ 



Performance Evaluation 

Compared with Platinum 
resistance sensor 

Error less than 1% 

The response time is 
slower than original 
sensor, but is acceptable 



Performance Evaluation 

Packaging process Battery with FBG inside 
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Situ-detection system 

Situ-detection system: 
Charge/Discharge equipment 
FBG Sensor 
Thermal Monitor 
FBG Demodulator 
Computer(Labview) 

Charge/Discharge equipment 
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Charge/Discharge Experiment 

0 10000 20000 30000
2.6
2.8
3.0
3.2
3.4
3.6
3.8
4.0
4.2
4.4

Vo
lta

ge
(V

)
Time(s)

21

22

23

24

25

26

27

28

Te
m

pe
ra

tu
re

 

Charge and 
dischage voltage

Anode temperature

Cathode temperature

In-situ detection is feasible by FBG sensor 
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• periodically changed with the 
charge and discharge voltage 

• Internal temperature is higher 
than external temperature 

• periodically changed with the 
charge and discharge voltage 

• Anode temperature is higher 
than Cathode temperature 



Stain measurement of battery 
surface 

To find the relationship between 
internal temperature and battery 
status, we put a strain sensor outside 
the battery 
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• Surface strain changed with the internal temperature 
periodically 

• The maximum value of deformation appears at Switch time of 
charge/discharge 

• Focus on the Switch time of charge/discharge and set a 
reasonable security threshold 

Switch time of charge/discharge 

Temperature 
Strain 

Voltage 
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Charge/Discharge Experiment 



Summary 

 To provide corrosion, different packaging and coating 
methods were tested and glass tube was the best 
choice. 

 The glass tube packaging senor was evaluated, the 
accuracy level is 0.1 ℃, the range is 20℃~70℃, the 
response time is reasonable. 

 Battery In-situ detection system is built and the In-situ 
detection is feasible by FBG sensor. 

 The relationship about the anode/cathode temperature, 
internal/external temperature and charge/discharge 
voltage was defined. 

 The relationship between the strain of battery surface 
and charge/discharge voltage was defined. 

 Focus on the Switch time of charge/discharge and set a 
reasonable safety threshold. 



Thank You! 
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