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Development and application of automatic monitoring system for core

filling rate in deep-sea coring
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Abstract: The development of automatic monitoring system for core filling rate is to fill the shortage of core condition

monitoring in the coring process. The automatic monitoring system is composed of main controller, reserved

temperature and pressure monitoring module, Hall sensor module, data storage module and serial debugging module.

Among wheih, the principle of core status monitoring is based on Hall effect. The coring speed range of the system can

be monitored in 0~30 mm/s, and the monitoring accuracy is about 1%. The system uses STM32 single-chip

microcomputer, large-capacity memory, high-speed USB interface and so on, which has the functions of online

debugging, programming and upgrading. The sea tests were made, and the results show that the system can

automatically monitor the process of core penetration into the core tube at a water depth of 3000m (a hole bottom

pressure of 0~35MPa) , which can provide theoretical guidance for the selection of field sampler type and the

optimization of working parameters of the sampler, and has a broad application prospect.
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Fig.1 Picture of protective cylinder
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Fig.2 Circuit schematic diagram
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Fig.3 Prototype of the monitoring system
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Fig.4 System function and structure composition design
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Fig.6 SD card interface circuit diagram
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Table 1 Record sheet of the experimental data

Halladvance: 88 cm
Hallretreat: -2 cm
Time:00:48:42;;:Date:2024-05-09;;Week 4

o e e SEEER S
&% K/m  H/m l&f/ BR/m HE KE/m
01 60.2 1.5 0 0 01 0
02 620 1.5 0.45 0.45 001 0
03 620 1.5 0.8 0.4 002 0.4
04 620 1.5 1.2 1.2 003 0
05 620 1.5 1.5 0 004 1.5
06 627 3 0.9 0.2 005 0.7
07 1325 3 1.8 0 0001 1.8
sz

tempL:1;;tempH:1
Halladvance: 88 cm

down:1:up:1

tempL:1;:tempH:1

Halladvance: -2 cm

Hallretreat: -2 cm
Time:21:30:35;;Date:2024-05-08;;Week:3
Temperature: NO DEVICE

down:1;up:1

tempL:1::tempH:1

Halladvance: -2 cm

Hallretreat: -2 cm
Time:21:30:36;:Date:2024-05-08;;Week:3
Temperature: NO DEVICE

down:1:up:1

tempL:1;;tempH:1

Halladvance: -2 cm

Hallretreat: -2 cm
Time:21:30:37;:Date:2024-05-08;;Week:3
Temperature: NO DEVICE

down:1:up:1

tempL:1;:tempH:1

Halladvance: -2 cm

Hallretreat: -2 cm

(a) RGUTUH TAE

Temperature: NO DEVICE

down:0;;up:1

tempL:0;;tempH:1

Halladvance: 88 cm

Hallretreat: -2 cm
Time:00:48:43;:Date:2024-05-09;:Week:4
Temperature: NO DEVICE

down:0;;up:1

tempL.:0;;tempH:1

Halladvance: 88 cm

Hallretreat: -2 cm
Time:00:48:44;:Date:2024-05-09;;Week:4
Temperature: NO DEVICE

down:0z;up:1

tempL:0;;tempH:1

Halladvance: 88 cm

Hallretreat: -2 cm
Time:00:48:45;;:Date:2024-05-09;;Week 4
Temperature: NO DEVICE

down:1;up:1

tempL:1;;tempH:1

Halladvance: 88 cm

Hallretreat: -2 cm

(b) AGHLR BHE R
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Hallretreat: 18 cm
Time:00:49:13;:Date:2024-05-09;;Week:4
Temperature: NO DEVICE

down:1;;up:1

tempL:1:tempH:1

Halladvance: 88 cm

Hallretreat: 18 cm
Time:00:49:14;:Date:2024-05-09;:Week:4
Temperature: NO DEVICE

down:1:up:1

tempL:1:;tempH:1

Halladvance: 88 cm

Hallretreat: 18 cm
Time:00:49:15;;Date:2024-05-09;;Week:4
Temperature: NO DEVICE

down:1;up:1

tempL:1;;tempH:1

Halladvance: 88 cm

Hallretreat: 18 cm
Time:00:49:16::Date:2024-05-09::Week:4
Temperature: NO DEVICE

down:1zup:1 |

tempL-1::tempH:1

Halladvance: 88 cm

Hallretreat: 18 cm
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Fig.8 Real-time displacement data record
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