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A study on automated process for surface finishing of die and
mould using ultrasonic vibration

Y.S. Pyoug* , HH. Kwon*, and N. Azuma**
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Abstract

An attempt to automate the surface finishing process of the die and mould has been carried out.
An UMB(Ultrasonic Micro Burnishing) equipment, which brought the micro plastic cold deformation to
the 3D sculptured surface of mold and dies by ultrasonic vibration and static load, was developed and
installed at the head stock of a vertical machining center. To be satisfied with the required surface
roughness and hardness, the DB based program was also developed and applied. This equipment
composes of UMB equipement, CNC vertical machining center, CAD/CAM system and the DB based
program for optimal condition. UMB processing effect was obtained from initial value Ral.25 and
Hk337 to Ra0.085 and Hk521 and similar result was shown in industrial mould application.
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Figure. 1: Schematic diagram of UMB
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Table 1: HP4A composing list

Chemical Composing (Wi, %)
C Si Mn Ni Cr | Mb
036710157 10.85™ ) Max | 0.97 10.25~
04 035095 05 1.10 | 0.35

Hp4A

g #AEL 635mmolZ MY ™ (SisNa)S A
f8te] 7HE ¥ 34804 499 HHAAES
AHE3A feedo] HdigS FATAIYAES o]
2% 30m/min2 HA3}Y. HFH path interval
& 71 9% AR ;L A Eol® path
interval2 7% + A€ FJDE AHSEd A
A3t9 2w path interval® 0.005mmE& A2
012mmE o2 F{AU. olF9 AAEL
-2¢} Bgch

I=2VR(2R— 1) ¥}
f- papth interval, kb cusp¥°l, R:curvature¥t=| &

‘Fable 2: Initial data

I X} ol
Path intervat (mm) 0.00570.12
g 2x SiaNs
g WXig (mm) 0.35
713t &8 27 HP4A
JIB30aE By (m) R29.15
7| BHHEI| () Ra 125
27| EUAS (kg/mt) Hk 337
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Figure, 2: Total load property
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Figure, 3: Effect of path interval on surface roughness
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Figure. 4: Effect of amplitude on surface roughness
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Figure. 5: Effect of feed speed on surface ronghness
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Figure. 6: Effect of path interval on surface hardness
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Figure, 7: Effect of amplitude on surface hardness
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Figure, 9: Input and output GUI of program
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Table 3: Input and target data

oI X} ool
Path interval (mm) 0.00570.12
g 4 SigNs
g X E (m) 0.35
JIBUAE 2N HP4A
B aE g (am) R29.15
2] BHAHE| (pm) Ra 125
=7 gHAKE (kg/mr) Hk 337
=¥ ol gl
Z2H FHAHET] (o) Ra 0.08
S8 BHAZ (kg/mr) Hk 525

Table 4: OQutput data for optimal condition

eI xt ~ diolgl

Path interval (mm) 0.03
TE (i) 20

Static load (kPa) 4137
Feed speed (m/min) 3
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Table 5: Test result by the caleulated processing
condition

oI X} ool &
HEHHET| (um) 0.085
FHAS (kg/mw) HKk521
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Table 6: Test sample

Dl AMEE st FeUX
Number 1 2 3
Zi34d Initial |Lapping| UMB
EHHAI| () | 125 | 0052 | 0085
HEHAL (kgfmr) | 337 337 521

Table 7: Wear test condition
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slE Ball size Test time
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Figure. 10: Initial surface
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Figure, 12: Ultrasonic micro burmishing
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Figure. 13: An industrial mould after UMB treatment
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