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Application of Modbus TCP/IP Protocol in Counter—gravity Casting Data
Recording and Processing System

LI Jian, HAO Qitang, LI Xinlei
(School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In the process of counter-gravity casting, data was generated more and faster. How to collect production data
efficiently and accurately plays an important role in improving casting quality and follow-up casting quality tracking.
Combining Modbus protocol with TCP/IP network technology widely used at present, based on Modbus TCP/IP protocol
and Socket technology, the Ethernet communication design of counter-gravity casting data recording and processing system
was completed by using C# high-level language. The results show that the data recording and processing system based on
Ethernet communication has stable communication, strong data transmission ability and high practicability in the process of
actual production data recording.
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Fig.2 ADU format under different communication protocol
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Fig.3 Schematic structure diagram of data record and processing system
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Fig.4 Communication flow diagram of Client
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Tab.2 Casting process parameters introduction
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Socket socket=new Socket (AddressFamily.Inter-
Network, SocketType.Stream, ProtocolType.Tcp);
IPEndPoint newserver=new IPEndPoint (IPAd-
dress, Port);
socket.Connect(newserver);
(3) )
socket send()
PLC, o

void timer_Tick_1 ()
{

Byte [] byte=new Byte []{++-++--*

......... 5

Socket.send(byte);
j
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Byte [] data=new Byte [1024]; Fig.5 Message number and byte rate
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C:\Windows\system32>psping -b -1 3070 -n 925000 192.168.116.240:502
PsPing v2.10 - PsPing - ping, latency. bandwidth measurement utility
Copyright (C) 2012-2016 Mark Russinovich
Sysinternals - www.sysinternals.com
Setting warmup count to match number of outstanding I/Os: 8
TCP bandwidth test connecting to 192.168.116.240:502: Connected
925008 iterations (8 warmup) sending 3070 bytes TCP bandwidth test: 227013100%
TCP sender bandwidth statistics:
Sent = 925000, Size = 3070, Total Bytes: 2839771490,
Minimum 783.49 KB/s. Maximum = 1.63 MB/s. Auverage = 1.52 MB/s
6
Fig.6 Bandwidth test results
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Fig.7 Process monitor frame
b o
Modbus TCP/IP , Modbus TCP/IP
[e] ]
(1) Modbus TCP/IP , (1] , ; [7]
,2009, 29(1):33-35.
]
[2] s . TP801
(2)
[J]. ,1990(4):30-33.
’ [3] . 4.0 [J7. ,2014(8):
) 1-5.
Socket C# [4] Ling Li. China's manufacturing locus in 2025: With a comparison
of “Made-in-China 2025” and “Industry 4.0”[J]. Technological
b b
Forecasting &amp; Social Change, 2017.
o
3 (5] ;o (.
( ) ,2005(2) : 148-149.
N o Wir- [6] . Modbus/Modbus TCP [DI.
shark ,2008.
[7] . MODBUS [J7.
b
. ,2014(2):99-103.
o PsPing @
[8] s . Windows Sockets [M].

,1999.



