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Abstract

When manufacturing mold dies, an operation sheet is required for each part of the mold dies.
The consistent estimation of standard operation time in the operation sheet is difficult, because
the estimation is mainly based on subjective judgement. In order to resolve it, concept of feature
is introduced in this study. For CAD/CAPP integration, feature technology is being implemented
to represent geometrical and technological information of part drawings. A feature database has
already been designed, and then used to generate data for process and operation planning modules.”
Related to this former research, standard operation time is calculated using the feature informa-

tion and tables used in a real factory.
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Information flow in the CAD/CAPP system consisted of MOLDSYS, COPS and MOLDCAPP
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Fig. 2 Standard operation time graph and table in
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Process Variable Weighting factor

Milling Tool diameter, cuting length Tolerance, Material, Specific
shape, Setting time

Drilling Tool diameter, depth Tapping, Material, Setting time

Boring Tool diameter, depth Tolerance, Taper shape, Material,
Setting time

Grinding (surface) Area Material, Complexity

Wire cutting Depth Tolerance, Material, Setting time

Electric dischage machining Depth, no. of atomic feature Tolerance, Material, Specific
shape, Setting time

Fig. 3 Operational variables and weighting factors required to calculate standard operation time
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Procedures for the estimation of standard operation time
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Fig. 7 A drawing example of the devided cavity plate of a

(d) Data file on atomic features

(c) Data file on functional features

001 TELCOVUP 011 010 TPCP 4000 4000 300 SS
o0 011 030 DCAP 3500 400.0 800 SS
003 KEYBOARD 1

004 PRTIACKU 011 070 CORE 11002700 200 SS
005 PRTJACKD Ol 050 DCOP 3500 4000 600 SS
006 HLECTGUN 011 090 SPBL 630 4000 900 SS
007 MOUSEBOX 011 100 ERP 2200 4000 200 SS
008 DUMBBELL ol 110 EITP 2200 4000 250 SS
009 DISKBOXU 0l 120 BICP 40004000 300 SS
010 DISKBOXL

011 _THLEPHON

(a) Data file on a set (b) Data file on a part

003 000 00 800 0.000 0000 -1.000

01; bhole-3 004 000 04 00 0o 200 0000 0000 -1.000
015 pock-3 005 000 015  -1420 -1670 00 0000 0.000 1.000
016 hole-3 005 015 016 -1420 -1670 100 0000 0.000 1.000
017 pock-3 005 000 017 -1420 1670 00 0000 0000 1.000
=P1018 hole-3 005 017 018 -1420 1670 100 0000 0000 1.000
019 pock3 005 000 019 1420 160 00 0000 0000 1.000
020 hole-3 005 019 00 1420 -167.0 100 Q000 0000 1.000
021 rbkss g gg? gznzz 1420 1650 00 0000 0000 1.000

1420 1650 1
o8 b3 007 000 @ ey 100 0.000 Qfﬂ! 1.000

(e) Data file on parameters

mold die

Fig. 8 Data files to represent drawing information generated by the MOLDSYS
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Seq. Process m/c Tool St(min)

1 Face-cutting MF | Face Cutter

2 Square-pocket-for-insert NM | Center Drill & Drill & HEM/FEM

3 Sprue-bush-hole-shape-processing NM | Center Drill & Drill & TEM

4 Guide-pin-hole-processing NM | Center Drill & Drill & FEM

5 Cooling-channel-processig DR | Center Drill & Drill & PT Tap

6 Tapping-hole-processing DR Center Drill & Drill & Tap

7 Finishing-processing AS

Fig. 9 An operation sheet for the example part in decision making module
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16 Spiotdil 120 700 035 015
16 5 fmaldsll 420 700 050 042
17 4roughewt 350 95 035 3820
17  4_fmish_cut 350 05 044 4175
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18 5 finaldill 420 700 050 042
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Fig. 10 Cutting conditions from the COPS
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Segq. Process m/c Tool St(min)
1 Face-cutting MF | Face Cutter 72.5
2 Square-pocket-for-insert NM | Center Drill & Drill & HEM/FEM 732.8
3 Sprue-bush-hole-shape-processing NM | Center Drill & Drill & TEM 31.0
4 Guide-pin-hole-processing NM | Center Drill & Drill & FEM 352.4
5 Cooling-channel-processig DR Center Drill & Drill & PT Tap 20.6
6 Tapping-hole-processing DR Center Drill & Drill & Tap 70.9
7 Finishing-processing AS 110.0

Fig. 11 An operation sheet for the example part in ST estimation module
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machine tool & tool : MF & Face_Cutter
ST:72.5 STtable: ML

1 surf-1 1_finish_cut 500.0 0.5 1.3 110.7
2 surf-1 1_finish_cut 500.0 0.5 1.3 110.7
3 surf-1 1_finish_cut 500.0 0.5 1.3 110.7
4 surf-1 1_finish_cut 500.0 0.5 1.3 110.7
5 surf-1 1_finish_cut 125.0 0.5 2.6 213.7

ST:7328 STtable: ML
13 pock-1 5_center_drill 6.0 15.8 0.5 0.1
13 pock-1 S_pilot_drill 12.0 70.0 0.3 022

13 pock-1 4_finish_cut 50.0 0.5 0.4 33.4

ST:310 STtable: ML
14 pock-1 5_center_drill 6.0 15.8 0.5 0.1
14 pock-1 5_pilot_dsill 12.0 70.0 0.3 0.2

ST:3524 STtable:ML

15 pock-3 4_finish_cut 35.0 0.5 0.4 47.8
16 hole-3 5_center_drill 6.0 15.8 0.5 0.1
16 hole-3 5_pilot_drill 12.0 70.0 0.3 0.2
16 hole-3 5_final_drill 42.0 70.0 0.5 0.4
17 pock-3 4_rough_cut 35.0 9.5 0.3 38.2
17 pock-3 4_finish_cut 35.0 0.5 0.4 47.8
18 hole-3 5_center_drill 6.0 15.8 0.5 0.1
18 hole-3 5_pilot_drill 12.0 70.0 0.3 0.2
18 hole-3 5_final_drill 42.0 70.0 0.5 0.4
19 pock-3 4_rough_cut 35.0 9.5 0.3 38.2

process name : face-cutting functional feature : raw-material

1 surf-1 1_rough_cut 500.0 4.8 1.0 332.5
2 surf-1 1_rough_cut 500.0 4.8 1.0 332.5
3 surf-1 1_rough_cut 500.0 4.8 1.0 332.5
4 surf-1 1_rough_cut 500.0 4.8 1.0 332.5
5 surf-1 1_rough_cut 125.0 4.8 2.1 577.6

6 surf-1 1_rough_cut 125.0 4.8 2.1 577.6
6 surf-1 1_finish_cut 125.0 0.5 2.6 213.7

process name : square-pocket-for-insert functional feature : primary-pocket
machine tool & tool : NM & Center_Drill & Drill & HEM/FEM

13 pock-1 4_rough_cut 50.0 29.8 0.3 26.7

process name : sprue-bush-hole-shape-processing ﬁmdlonal feature : sprue-bush-hole
machine tool & tool : NM & Center_Drill & Drill & TEM

14 hole-3 4_rough_cut 20.0 19.5 0.3 83.6
14 hole-3 4_finish_cut 20.0 0.5 0.4 1044

process name : guide-pin-hole-processing  functional feature : gnide-pin-hole
machine tool & tool : NM & Center_Drill & Drill & FEM

15 pock-3 4_rough_cut 35.0 9.5 0.3 38.2

| 19 pock-3 4 finish_cut 35.0 0.5 04 478

Fig. 12 The detailed operation sheet
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