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Construction method of virtual simulation machining platform

for CNC machine tools with multi-spindle heads

CAT An-jiang, WANG Pei—peng, WANG Chen—xi, L1 Ling
(School of Mechanical and Electrical Engineering, Xi 'an University of Architecture and Technology, Xi' an 710055,
China)

Abstract: Aiming at the problem that current the CNC machine tools with multi-spindle heads cannot
realize the multi—spindle head switching call in the virtual simulation process, a method of constructing a
virtual simulation processing platform of the multi-spindle CNC machine tool is proposed. Firstly, as a
multi-spindle head library for CNC machine tools with multi-spindle heads , the virtual axis are created,
the topology of each motion axis is constructed, and the geometric model of virtual CNC machine tools is

constructed. Secondly, the macro and variables of the CNC system are used for secondary development.
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By changing the position of the spindle head components in the virtual CNC machine tool structure project
tree and the geometric model, the macro program is obtained, and by the macro calls instructions, it is used
as a subroutine replace performing the functional instructions for changing the spindle head in the NC
program. So that when the command to replace the spindle head is executed, the virtual CNC machine tool
actually executes the macro program of changing the spindle head, and the dynamic switching call of the
spindle head during the virtual simulation processing of the multi-spindle head CNC machine tool is
realized. Finally, using this method, the virtual simulation processing platform of UniForce6 floor boring
and milling machining center was constructed, and the simulation processing of a box part was completed.
The results show that the virtual simulation processing platform can realize the continuous simulation of
multiple spindle heads, which meets the actual processing conditions, and can check the interference and
collision situation when changing the spindle head, which further improves the effectiveness of the virtual
simulation processing of the CNC machine tool.

Key words: mechanical manufacturing; CNC machine tools with multi-spindle heads; virtual axis;

topology structure ; macro program; continuous simulation machining
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Fig.1 Construction process of virtual simulation

processing platform for CNC machine tool

with multi-spindle heads
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Fig. 2 Multi-spindle head CNC machine tool
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Fig.3 Topology of motion axis of virtual CNC machine

tool with multi-spindle heads
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Fig. 4 Schematic representation of subroutine calls
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Fig.5 Process diagram for calling spindle head
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Fig. 6 Subprogram flow chart
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head command replacement configuration
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CGTECH_MACRO "SaveUnits"
CGTECH_MACRO "UnitsMetric"
#100=#20(head number from G65P7777 T value)

(return to zero)

CGTECH_MACRO "CaxisMachineMotion" " " 0.0
CGTECH_MACRO "ProcessMotion"
CGTECH_MACRO "zaxisMachineMotion" " " 100.0
CGTECH_MACRO "ProcessMotion"
CGTECH_MACRO "XaxisMachineMotion" " " —=4000.0
CGTECH_MACRO "ProcessMotion"
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Fig. 13 Partial initial program segments of subroutines

(Return Head T2000)
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CGTECH_MACRO "TurnOnOffGagePivotOffset" " " 0
CGTECH_MACRO "yaxisMachineMotion" " " =2340.0
CGTECH_MACRO "ProcessMotion"

CGTECH_MACRO "ZaxisMachineMotion" " " —=1050.0
CGTECH_MACRO "ProcessMotion"

CGTECH_MACRO "ConnectCompName" T2000
CGTECH_MACRO "ConnectToCompName" Spindle-Holder-T2000
CGTECH_MACRO "zaxisMachineMotion" " " 100.0

CGTECH_MACRO "ProcessMotion"
GOTO 4000
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Fig. 14 Uninstall program segments of vertical
spindle head
(Load Head T1000)
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CGTECH_MACRO "YaxisMachineMotion" " " —=3340.0
CGTECH_MACRO "ProcessMotion"
CGTECH_MACRO "ZaxisMachineMotion" " " —1050.0
CGTECH_MACRO "ProcessMotion"
CGTECH_MACRO "ConnectCompName" T1000
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CGTECH_MACRO "TurnOnOffGagePivotOffset" " " 1
GOTO 9000
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Fig. 15 Loading program segments of horizontal

spindle head
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Fig.17 Schematic diagram of calling vertical spindle head
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Fig. 19 Schematic diagram of unloading of the vertical

spindle head
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Fig. 20 Schematic diagram of calling horizontal

spindle head
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Fig. 21 Schematic diagram of position changes of the
horizontal spindle head assembly in structural
project tree
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Fig. 22 Automatic comparison report
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