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Research on LoRa-based low-power die-casting machine condition monitoring system
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Abstract: To ensure efficient and stable die casting operations, monitoring systems for ultra-large tonnage die casting machines must
simultaneously monitor multiple critical locations. However, traditional wired monitoring solutions for die casting machines offer limited
monitoring points and involve complex wiring. To enable long-term, multi-point remote monitoring of die casting machine status, a low-power
die casting machine status monitoring system based on LoRa modules has been designed and developed. The system leverages LoRa wireless
communication technology and the E22-400T series LoRa module’s features—including automatic relaying and wake on radio (WOR) mode to
establish a low power wide area network (LPWAN). This enables simultaneous online monitoring of 96 nodes. Integrated temperature and
acceleration sensors provide real-time monitoring of the die-casting machine’s operational status, while a QT-developed visualization interface
facilitates human-machine interaction. Distributed data acquisition nodes employ low-power design, while relay nodes extend communication
range, enhance interference resistance, and improve stability. The monitoring host enables remote monitoring and data visualization. Installing
collection nodes at die-casting machine measurement points enables real-time monitoring. Experimental results show: the system’s collection
nodes maintained an average operating current of 0. 863 mA during 10 consecutive days of operation. Equipped with a 1500mAh battery,
distributed collection nodes can sustain continuous operation for 72 days, meeting the demand for long-term, uninterrupted multi-point remote
monitoring of ultra-large-tonnage die-casting machine status. In complex industrial environments, the communication range reaches 500 meters
with a packet loss rate below 1% and an error rate below 1x107°. Vibration measurement spans + 200g with an error margin within * 0. 2g,
while temperature measurement maintains an error within £0. 5 C. The system achieves 100% reporting rate for abnormal temperature,
vibration, and battery level data, enabling timely and accurate detection of abnormal data from die-casting machines.

Keywords: die casting machine; condition monitoring; LoRa; low power consumption; relay; distributed collection; E22-400T
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Fig.3 Data acquisition node circuit
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Fig.4 Monitoring system operation flowchart
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Tab. 1 Temperature measurement accuracy test results C

WEL PT100 MR EE RN SNERERERKE  BERE

1 25 25.3 <0.5
2 30 30.1 <0.5
3 35 35.0 <0.5
4 40 39.7 <0.5
5 45 44.3 <0.5
6 50 50.3 <0.5
7 55 55.4 <0.5
8 60 60.3 <0.5
9 65 65.2 <0.5
10 70 70.3 <0.5

x2 RBVEFEIKHER

Tab. 2  Experimental results on vibration measurement accuracy

JER A A SR A E RS

SO T g IRERKIE ¢ "% g
BATFAL 0 0 <=0.2
HALZETT 5.12 5.25 <+0.2

A BB 20.21 20.36 <£0.2
g Rtinn 47.83 47.78 <+0.2
s it 98.53 98. 60 <=0.2




A Zh b 8 R 5 H

2026 4F 55 45 % 55 8

Techniques of Automation and Applications 39

RI HEREREXBVER

Tab.3 Data anomaly alarm experiment results
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Tab.4  Test results for communication range in complex environments
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1 000 5 000 3365  MERTEZLK 32,7 <3x107*
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