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Abstract: Based on the analysis of less information interconnection and intercommunication among
woodworking machines, it is the key to developing complete and effective sharing standards to solve the
problem. The basic principles and requirements of the sharing standards are put forward. Then combined
with the Open Platform Communications unified architecture (OPC UA) standard, the mapping rules of
the information model of woodworking machines and production line in the OPC UA address space are
established. The instantiation and implementation method of the information model are discussed. The
practicability and effectiveness of OPC UA standards in information interconnection and
intercommunication of woodworking equipment are verified.
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Fig.1 Information model of woodworking equipment
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’ DoubleRollerCoaterObjectType }

RunningStatus

GenericRunningStatusVariableType: j

4 ProductionDataDoubleRollerCoater:

DevicelD

—

GenericDevicelDVariableType:

] ProductionData

GenericControICommandVariabIeType:]

ControlCommand
GenericManufactureDataVariable Type: j | RecipeDataDoubleRollerCoater:
ManufactureData " RecipeData
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Fig.2 OPC UA graph expression of double roller coating machine
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‘ ProductionDataRollerCoater }«)—‘ ProductionDataSingleRoIIerCoater'

GenericAnalogltemVariableType: )
CoatingAmount

"GenericAnangItemVariabIeType: P
No_1_ApplyingRollerSpeed

No_1_SmoothingRollerSpeed

GenericRollerVariableType:

[ GenericAnalogltemVariableType: J
No_1_GenericRoller J

ProductionDataDoubleRollerCoater '

a

GenericAnangItemVariabIeType
No_2_ApplyingRollerSpeed
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Fig.3 OPC UA graph expression of production data
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ReferenceType NodeClass Name TypeDefinition ModellingRule
HasProperty Variable ControlCommand |1:GenericControlCommandVariableType ~ Mandatory
HasProperty Variable DevicelD |1:GenericDeviceIDVariabIeType Mandatory
HasProperty Variable ManufactureData |1:GenericManufactureDataVariabIeType Mandatory
HasComponent Object ProductionData |1:ProductionDataDoubIeRoIIerCoater Mandatory
HasComponent Object RecipeData |1:RecipeDataDoubleRollerCoater Mandatory
HasProperty Varialbe RunningStatus |1:GenericRunningStatusVariabIeType Mandatory
4 FRATHIRE IR LB SIOME I SEI]
Fig.4 Realization of double roller coating machine in SIOME
ReferenceType NodeClass Name TypeDefinition ModellingRule
HasProperty Variable CoatingAmount | 1:GenericAnalogltemVariableType Mandatory
HasProperty Variable ConveyorBeltSpeed | 1:GenericAnalogltemVariableType Mandatory
HasProperty Variable No_1_ApplyingRollerSpeed | 1:GenericAnalogltemVariable Type Mandatory
HasProperty Variable No_1_GenericRoller | 1:GenericRollerVariableType Mandatory
HasProperty Variable No_1_SmoothingRollerSpeed | 1:GenericAnalogltemVariableType Mandatory
HasProperty Variable No_2_ApplyingRollerSpeed | 1:GenericAnalogltemVariable Type Mandatory
HasProperty Variable No_2_GenericRollerSpeed ! 1:GenericRollerVariableType Mandatory
HasProperty Variable No_2_SmoothingRollerSpeed [ 1:GenericAnalogltemVariableType Mandatory

El5 S HEE SRR SIOME st
Fig.5 Realization of production data in SIOME
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<UAObject NodeId="ns=1;i=5001" BrowseName="1:DoubleRollerCoaterInstance” ParentNodeId="i=85">

<DisplayName>DoubleRollerCoaterInstance</DisplayName>
<{References>

<{Reference ReferenceType="Organizes” IsForward="false”>i=85</Reference>
<{Reference ReferenceType="HasTypeDefinition”>ns=1;i=1000</Reference>

</References>
</UAObject>

<UAVariable NodeId="ns=1;i=6008" BrowseName="1:ControlCommand” ParentNodeId="ns=1;i=5001" UserAccessLevel="3" AccessLevel="3">

<DisplayName>ControlCommand</DisplayName>
<{References>

<{Reference ReferenceType="HasProperty” IsForward="false”>ns=1;i=5001</Reference>
<{Reference ReferenceType="HasTypeDefinition”>ns=1;i=2006</Reference>

</References>
</UAVariable>

<UAVariable NodeId="ns=1;i=6009” BrowseName="1:DeviceID” ParentNodeId="ns=1;i=5001" UserAccessLevel="3" AccessLevel="3">

<DisplayName>DeviceID</DisplayName>
<{References>

<{Reference ReferenceType="HasProperty” IsForward="false”>ns=1;i=5001</Reference>
<{Reference ReferenceType="HasTypeDefinition”>ns=1;i=2004</Reference>

<{/References>
</UAVariable>

El6 XMLZXAIERIZEO M
Fig.6 Model Interface File in XML Format
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Browse name Rkl

1 v @ DoubleRollerCoaterinstance Object
2 s v @ ProductionData Object
3 = v 4] ConveyorBeltSpeed
B = Z AnalogitemValue LREAL
5 = v 4] CoatingAmount
6 = Z AnalogitemValue LREAL
7/ = v g No_1_ApplyingRollerSpeed
8 = =) AnalogltemValue LREAL
9 = v g No_1_GenericRoller
10 = =] Heightvalue LREAL
1 = ) TemperaturetValue LREAL
12 = v gl No_1_SmoothingtRollerSpeed
13 = ZJ AnalogitemValue LREAL
14 = v g No_2_ApplyingRollerSpeed
15 - Z AnalogitemValue LREAL
16 = v gl No_2_GenericRoller
17 = ] Heightvalue LREAL
18 = =] TemperaturetValue LREAL
19 = v gl No_2_SmoothingRollerSpeed
20 = =] AnalogitemValue LREAL

& SAKERE 4

F iR

[2]

“machine_x001_DATA"."DATA_ConveyorBeltSpeed®
“machine_x001_DATA"."DATA_CoatingAmount®
“machine_x001_DATA"."DATA_No_1_ApplyingRollerSpeed® =

“machine_x001_DATA"."DATA_No_1_HeightValue®
“machine_x001_DATA"."DATA_No_1_TemperatureValue®

“machine_x001_DATA"."DATA_No_1_SmoothingRollerSpeed”

“machine_x001_DATA"."DATA_No_2_ApplyingRollerSpeed*

“machine_x001_DATA"."DATA_No_2_HeightValue®
“machine_x001_DATA"."DATA_No_2_TemperatureValue®

“machine_x001_DATA"."DATA_No_2_SmoothingRollerSpeed”

7 #£S7-1200 PLC LB OPC UA AR 5528
Fig.7 Realization of OPC UA server in S7-1200 PLC
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v [3 Documents
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) Root
v ) Objects

oo DeviceSet
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@ ControlCommand

@ DevicelD

@ ManufactureData

Vv & ProductionData
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¥ HeightValue
¥ TemperaturetValue
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v @ No_2_ApplyingRolllerSpeed
¥ AnalogltemValue

v @ No_2_GenericRolller
¥ HeightValue
¥ TemperaturetValue
v @ No_2_SmoothingRolllerSpeed
¥ AnalogltemValue
% RecipeData
@ RunningStatus
oo PLC_1
oo Server

8 HTOPC UAMRSEHRHIMERT <
Fig.8 Browse model nodes in OPC UA server

Node Id
NS4INumericl6115
NS4INumericl6114
NS4INumericl6117
NS4INumericl6152
NS4INumericl6158
NS4INumericl6163
NS4INumericl6164
NS4INumericl6165
NS4INumericl6166
NS4INumericl6167

Server
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
SIMATIC.S7-1200.0PC-UA.Application:PLC 1
10 SIMATIC.S7-1200.0PC-UA.Application:PLC 1
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Display Name Value Datatype
AnalogltemValue 12.5 Double
AnalogltemValue 6 Double
AnalogltemValue 1 Double
HeightValue 77.34 Double
TemperatureValue 163.3 Double
AnalogltemValue 3 Double
AnalogltemValue 3 Double
HeightValue 70 Double
TemperatureValue 79.9 Double
AnalogltemValue 10 Double

9 i8] OPC UA BRFZEEHHIBIRIE 2
Fig.9 Access data information in OPC UA server
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SerialNumber

PropertyType:
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[ GenericControlCommandVariableType ]

PropertyType:
CommandReset

CommandStandby

PropertyType:
CommandStart

INNNI

J
PropertyType: J
)
)

PropertyType:
CommandStop
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Fig.11 OPC UA graph expression of Device ID Variable Type And Control Command Variable Type
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