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Conversational Programming System for NC Lathes (II)
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ABSTRACT

A conversational programming system for turning processes was studied to enhance the user
friendliness of an NC by adopting man-machine interface functions through Visual C”" programming tool
under the Windows 95 environment. Shop floor programming performance was incorporated in the
developed CAM module. In order to increase flexibility of the man-machine interface, graphic based
programming tools have been developed. An NC turning machine equipped with an open architecture
PCNC was used as a test bed of the system. Performance of the system was verified through case

studies.
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Fig. 1 Structure of the Developed System
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Table 1 Definition of Structure of Variables for Workpieces

and Tools

[Data’ P
‘ Type Variable ‘ Contents
itype ‘ Workpiece Material Code
jdef L 0:FCH 1 : FCD45
struct] YINT m_WpMaterial 2. 5541 3 S45C
¢ f 4:SKDIl  5:SUS3M

! 6:AL 7 : BRASS

! UINT m_ToolMaterial

|
i
I

: DOUBLE m_CuLDepthMm

i UINT m_OperationType

Type of Machmmg

0 : ROUGHNESS 1
| 2 : FINESS
| 4:GROOVING 5 : CENTER
| DRILL

_ 6 : DRILL

_ Tool Matemal
i 0 HSS
i 1:CBN
P2 CMNG

i 3 : CERMET

( Depth of C ut (memum) mm

: MIDDLE

i DOU'BLE nLCutDepthMax Depth of Cut (Mammum) mm

\ DOUBLE m_CutSpeedMin 1 Spmdle Speed (Minimum) m/min

\ DOUBLE mCutSpeedMax Spmdle Speed (Maxlmum) m/mm
. Cuttmg Feedrate (Mmlmum) mm/Rev :

'L

DOUBLE m_¢ CutFeede
DOUBLE m_( CuthedMax ‘

Cutting Feedrate (Max:mum) mm/Rev

Fig. 5 Process Editor Module
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Table 2 Definition of Structure of Variables for Tools

‘: _I[iji | Variable Contents
| typedef | UNT m_ToollD o
i Tool Number
|struct{
I ; ! 1. OUTER SURFACE 2. INNER
- SURFACE
o i * 3. END PACE
| | 4. EXTERNAL/INTERNAL ‘
) TOOL;| THREAD j
j UNTm-ToolType 5 GROOVING 6 DRILL 7. |
1 | TAPPER 8 CENTER DRILL |
| 9. END MILL  10. SIDE
; CUTTER 11. CHAMFER
w 12, REAMER ‘
; N N TOOL Direction © 1. LEFT
UINT m. Direction 2 RIGHT

* Machining Point of DRILL , ‘
. CENTER DRILL , TAPPER
UINT m_RoughFine ‘
REAL .
m_SpindleDirection
REAL m_ToolLength! Tool + Holder

UINT' m,()utpu; N | Output T Code through Part

. Program

REAL m NoseAngle | Angle of TIP

REAL m _NoseRadiusi Radius of TIP

REAL m_NoseWidth | Width of TIP

REAL ‘
m_VirtualTinPosition |
REAL m_CutlLength :

UINT m_MillTurn
Accuracy of Machining

. Rotation Direction of SPINDLE

Length of Real Machining

REAL m_Pitch \ Pitch of TAPPER !
1. Dnll Tapper 3. Center Drlll
REAL m_ToolRadius | 4. Side Cutter
. 5. Chamfer 6. Reamer
R i i Chamfer
m_ToolSmallDia |~
REAL i Chamfer
_m_ToolNotUse 1 o
U
INT . Side Cutter
... m_BladeNumber I }
UINT

. Maty
" m_ToolMaterial aterial of TIP

F|g 7 Tool Editor (Case 2)
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Fig. 8 Input Screen for Turret
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Fig. 9 Cutting Condition Editor
Module
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