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Ensuring the quality of molds is one of the major issues in mass production. In general, securing the quality of the molds

is achieved by repeating grinding and die spotting after machining the molds based on engineer’s decision. However, this heuristic

method is affected by the engineer’s skill and working environment. Therefore, a lot of time and resources are needed in order

to ensure quality. In this study, ensuring the quality of molds using grinding map which is generated using automatic measurement

is proposed. An automatic measuring system based on CMM (Coordinate Measuring Machine) is developed for measuring the

molds. This system generates the measurement path automatically using the 3D CAD model of products. CAD (Computer-
Aided-Design), CAM (Computer-Aided-Manufacturing), and CAQ (Computer-Aided-Quality) technology is integrated using DMIS
(Dimensional Measuring Interface Standard) format in the automatic measuring system. After measuring the molds, a grinding

map is generated using the gap between the CAD model and measured values of mold. The grinding map displays the machining

tendency and the required amount of grinding with values on a 3D map. Therefore, the quality of molds can be ensured with

exactness and quickness based on the grinding map. This study shows that integrating the planning, measuring, and analyzing

based on computer technology can solve the problem of quality assurance of mold using the proposed method, therefore the

productivity can be increased.
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<Figure 1> Part Forming Using Mold and Press
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Source : http://www.koreamold.com

<Figure 2> Grinding Work for Ensuring Mold Quality
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<Figure 3> Die Spotting for Ensuring Mold Quality
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<Figure 5> The Methodology of Generating Grinding Map
Using Automatic Mold Measuring
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GO0 7 300 4 206 11 A0 T = -

<Figure 9> Results of Automatic Path Generation Program
based on DMIS Format
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Measured| No. | stndara| Ref. | Meas. | Devi | Ref. | Meas. | Devi | Ref. | Meas. | Devi | -0
Object ~ K -ment
value | Value | -ation | value | Value | -ation | value | Value | -ation
1 XYz -8 -8.004 | -0.004 | -1050 | -1050 | -0.009 | 36.27 | 36.303 | 0.0326 o
GSURF 2 0.07 -8 -8.002 | -0.002 | -1035 | -1035 | -0.003 | 37.679 | 37.711 | 0.0323 o
ASL111
-0.07
1 |Vertical| -8 -8.004 | -0.004 | -1050 | -1050 | -0.01 | 36.27 | 36.303 | 0.0326 o
GSURF 2 01 -8 -8.002 | -0.002 | -1035 | -1035 | -0.005 | 37.679 | 37.711 | 0.0323 o
ASL11 1 o1
1 -292 | -292 | -0.005| -1040 [ -1040 | -0.005 [ 31.142 | 31.168 | 0.0259 [0]
Gsure | 2 | XY [T292 | -292 | -0.004 | 1055 | -1050 | -0.009 | 29.811 | 29.84 | 0.0288| O
ASL12.1| 3 007 -308 -308 | -0.012 | -1055 | -1055 | -0.004 | 28.975 | 29.003 | 0.0276 o
4 007 -308 -308 | -0.013 | -1040 | -1040 | -0.004 | 30.296 | 30.323 | 0.0269 o

<Figure 10> Mold Measuring Report by Mold Auto-Measuring

System
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Measured PUNCH (reference)

oeas | Mo [y Y Z | POINT [PUNCH| DIE | CLE CLEARANCE. CHRCK CIART
PO 8| 1050 | 3627 | 1 | 0034 | 0.0185 | 0.6975 09
-2 8| 1035 | 37679 | 2 | 00325 | 0.0087 | 0.7088
1| 292 | -1040 | 31.142 | 3 | 0.0267 | 0025 | 06983
2 | 202 | -1055 | 29811 | 4 | 0.0304 | 0.1497 | 0.5699 8
ASHI21 5T 308 | 1055 | 28975 | 5 | 00304 | 0129 | 0.5906
4 | -308 | -1040 | 30296 | 6 | 0.0302 | 00192 | 0.7006
1| 460 | -516 | 3766 | 7 |-00243] 0.2067 | 05676 o
2 | -445 | -516 | 40852 | 8 | -0025 | 0.0136 | 0.7614
ASL13_1
3 9
4

-445 -500 | 41.057
-460 -500 | 37.864

-0.0199| 0.0115 | 0.7584 06
-0.0199| 0.2132 | 0.5564

o

<Figure 11> Clearence of Upper Mold and Lower Mold
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<Figure 12> Grinding Map of Mold by Mold Automatic
Measuring System
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A Method for Generation of Grinding Map based on Automatic Mold Measurement
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