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Development of an Expert System for Optimizing Die and Mold Polishing-I

Huen-Sick Min*, Seoung-Hwan Lee**, Yoo-Min Ahn**, Nahm-Gyoo Cho**, Chang-Soo Han**
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In manufacturing die and mold, polishing is important as it takes as much as 50% of the production cost. In this research,
an attachable type polishing device to a CNC machining center was developed. Experiments were done with a specially
designed rotation type polishing device. Also an ultra-sonic (vibration type) waving device was introduced to acquire finer
surface finishes. From the constructed data base based on the experimental results, it is shown that optimal polishing conditions
are generated by the combined use of the rotation type tool and the vibration type tool.
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(a) Rotation type (b) Vibration type
Fig. 1 Shapes of polishing devices

Table | Mechanical properties of KP4M

Yield Point(kgf/mnr) 90-95
Tensile Strength(kgf/mn;;) ‘ lOSI 15 B
- Elongation(%) - 1 ) \3 16
Reducnon of Arca(% ! 35 SO
7  Hardness(Hs) w0
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(a) Rotation type (b) Vibration type

Fig. 2 Shapes of grinding tools
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Fig. 3 Schematic diagram of the polishing method
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Table 2 Polishing conditions for the rotational type

(a) Conditions for removing cusps

(b) Conditions for fine surface finishing

Rotation | Feed Pick feed: Normal Rotation | Feed Pick Normal
Condition| Mesh | speed: S| rate: F (] P force: N Condition | Mesh | speed: S| rate: F | speed: P | force: N
{rpm] | [mm/min] [N] [rpm] |[mm/min]| [mm] [N]
#1 #60 5000 187 39 15 #6 #200 | 5000 J 127 2.5 15
#2 #60 | 6000 187 39 15 #7 #400 | 6000 } 127 25 15
#3 #1001} 5000 187 39 15 #8 #8001 5000 127 2.5 15
# #1000 6000 | 127 | 39 15 #  lwow| e000 | 127 | 25 15
#5 #100 ;6000 187 39 15
T [renses ]
'N\Bsh‘g?}mm/mm 1’ ;‘;:::157lmmlmini
R o 3000 v I . | meoootrevmn |
. e ol . ! e Test20
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: 5Numbsr n'LuoHshrnquB ) ' ‘ N“’“b:' of "°"s:‘"‘g[N] ‘ |
(a) Ra vs N for the condition #1 (b) Ra vs N for the condition #2
mesh#100 Mmesh#i00 |
feed:187{mm/min) tfeed:127(mm/min}
rpm:5000(rev/min) N rpm:6000(revimin) ‘
do | - B
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g e . E X ) | % Test20
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(¢) Ra vs N for the condition #3 (d) Ra vs N for the condition #4
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{e) Ra vs N for the condition #5
Fig. 4 Ra vs N for removing cusps
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(d) Ra vs N for the condition #9

Fig. 5 Ra vs N for fine surface finishing
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Table 3 Polishing processes with various meshes
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Fig. 6 Results of polishing processes with various meshes
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Table 4 Vibrational tool feasibility tests

A | B c | b
* nitial Ra }24.#14 147997 | 03439 | 0.4250
_ Ra [ 278 138775 | 03310 | 022
Removal quantity| -2.196 | -0922 | -0.013 | -0.182
Bemovalirate(%) [ 8.97 6.2 ‘ 3.7 428
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Table 5 Conditions for the vibrational processes
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Fig. 7 Ra vs N for vibrational processes

Frotatum b paecanen s e, Cononbaned
P G ek e ] toob

Tt 1 oot preie bapad o]

Fig. 8 Rotational process vs combined process
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