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Realization of Z Axis Interpolation Function in Numerical Control for
Flame Cutting System

MA Fanjie , WANG Xuehua , WANG Hualong ,LI Anyi,LIU Su
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: We built an open numerical-control-flame cutting system for improving the stability of special-shaped

workpiece cutting processing by using industrial computer and motion control card as hardware, and Visual

Basic 6.0 as control software. The height information of workpiece surface along cutting path through non-contact

measurement was obtained by using a laser displacement sensor, by which the cutting path planning and alti-

tude compensation could be performed. The trial operation results indicate that, when the surface height of work-

piece changes in processing, the distance between the cutting torch and the workpiece surface could be kept

almost the same through three axis linear and spiral interpolation, and the positional accuracy is about +£0.02

mm and the repeat positioning accuracy is about £0.05 mm. The whole system could ensure a better cutting qual-

ity , realizing a smooth and efficient cutting process.
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Fig. 1 Structural diagram of system hardware
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Fig. 2 Flowchart of pretreatment of cutting path
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Public sub Go_L(Line L1) "7 X I £k # 42
i

Dim startX# : Dim startY#

Dim endX# : Dim endY#

Dim plusCount(2)#
startY=L1l.sy 3k HUH 2L if

startX = L1.sx :

PlusCount(0), 0, 2 " YSINHAL ZZ AT
End Sub
Public sub Go_R (Arc arcl ) & SC[R N #% 7%
Dim arcCenterX# : Dim arcCenterY#
Dim arcStartX# : Dim arcStartY#
Dim arcEndX# : Dim arcStartY#
Dim centerArray(2)# : Dim endArray(2)#

arcCenterX = acrl.cx : arcCenterY = arcl.cy
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arckndX = arcl.ex :
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centerArray(0) = Abs(arcStartX —arcCenterX ) *
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centerArray( 1) = Abs(arcStartY —arcCenterY ) *
1600 358 A5 5 R0 7E Y Al 4 bk v £k

endArray (0) = Abs (arcStartX —arcEndX) *
1600 T 59582 A5 28 s 78 Xl i) ok v

endArray (1) = Abs (arcStartY —arcEndY) *
1600 TH0E 5 5 28 5 78 Y Al B Ik b 2

If arcl.acrDir = 1 then

Acm_GpAddPath (h_Group, 3, 0, 6000, 2000,
EndArray(0), CenterArray(O) L 2) USRS T
RGAT

Else

Acm_GpAddPath (h_Group, 4, 0, 6000, 2000,
EndArray(0), CenterArray(0), 2) " &S il i &f 4%
R

End If

End Sub
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Then 24 H FIHE 2 5 5 Bl

Set PresentNode = HeadNode
I

While Not PresentNode.X Is Nothing i JJj 5
1 EN B REE N

Set PresentNode = PresentNode.NextNode

Wend

Set TailNode = New PathNode ’PathNode N &
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TailNode.X = CurPos(X) " 1C 5% 24 /i X fli Ak b

TailNode.Y = CurPos(Y) i 5% 2/ Y fli 2L A5

TailNode.Z = CurPos(Z) 12 5% 47 Z i AL b

7_Recorded = TailNode.Z

Set PresentNode.NextNode = TailNode ¥ Hr
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End If

Wend
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Result =
h_Device) T3z g5l - I 2R A A

If Result <>0 then

Aem_AxOpen h_Device,0, h_X_Axis

Acm_DevOpen (DeviceNumber,

FIIFX
fih

Acm_AxOpen h_Device, 1, h_Y_Axis “FTIF
Y il

Acm_AxOpen h_Device, 2, h_7Z_Axis FTHZ
it
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Acm_GpAddAxis h_Group, h_X_Axis ’ [a] #
ZH A X il

Acm_GpAddAxis h_Group, h_Y_Axis ’ [a] B
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End If

While Not Moving

Set CurrentNode = CurrentNode.NextNode’
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Fig. 3 Example of cutting path generation.
(a) Processing object and its path; (b) Plane path
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Tab. 1 Coordinates of feature points and practical motion results

S TI LA BALFERT (2, y,2) AL B (x,y,2) Ay at BRI AR AR (2, y,2) GEJE 500 mm/min)
0 (163.86,88.23,50.00) (163.86,88.23,49.99) / (163.85,88.23,50.01)
A (239.42,88.23,50.00) (239.42,88.23,50.00) Tk (239.43,88.22,49.98)
B (439.42,88.23,50.00) (439.42,88.2349.99) Tk (439.43,88.24, 49.98)
c / (439.42, 110.16,48.02) HZ% (439.42, 110.15,48.01)
D / (439.42,163.23,45.98) B (439.41,163.23,45.99)
E / (439.42, 185.16,47.99) B (439.43, 185.16,47.98)
F (439.42,238.23,50.00)  (439.42,238.23,50.01) B (439.41,238.22,50.02)
G (239.42, 238.23,50.00)  (239.42, 238.23,49.99) B (239.43, 238.24,50.01)
H / (186.42, 185.16,47.98) e (186.41, 185.15,47.98)
1 / (164.42,163.23,46.02) ey (164.43,163.24,46.01)
J / (186.42,110.16,48.01) ey (186.41,110.15,48.01)
A / (239.42,88.23,50.01) ey (239.42,88.23,49.99)
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