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Design and Implementation of Ultrasonic Inverter for Use with Drilling Machine
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Abstract

This article presents the design and implementation of ultrasonic inverter for use with a drilling machine, in
order to compare the material penetration efficiency between non-ultrasonic and ultrasonic penetration. In
the design and construction of an ultrasonic inverter, the 500 V 20 A power MOSFET was used in conjunction
with bridge rectifier and switching transformer. The proposed ultrasonic inverter could drive a 25 kHz, 40 kHz,
60 kHz, 100 kHz and 120 kHz ultrasonic wave with electric power up to 1.1 kW. It was assembled into a drilling
machine and tested the penetration with 4 sample materials, 1 mm. steel sheet, 1.5 mm. stainless sheet,
1 mm. aluminum sheet and 2 mm. acrylic sheet. The results showed that ultrasonic penetration was faster
than non-ultrasonic penetration in all types of sample materials. The time spent in drilling from ascending order
was 25 kHz, 40 kHz, 60 kHz, 100 kHz, 120 kHz, and without ultrasonic, respectively.

Keywords: drilling machine, power MOSFET, small and medium enterprises: SMEs, ultrasonic inverter.
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Coupling mass
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1%

Tunsiuthiiulasedudansledndusiuninadie
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fdaniletinnsiuaniwesusenaumeieledidnnsn
(Piezoelectric) aoawrudssnuiu islasunseualnii
ssdnfanuAnuanla sy winisdnmddldiiidenu
winwe dasliiandmineaiillenvuinnemunzyseny
fuudusfinaesduiondn Coupling mass tiodne
fdsnunasenunlusUvesnisdu
lunnsasredanslafinnsnuaniwesaznealud
aufisTouund (Resonance frequency: f,) Aunrd
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f :# (6)
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a a
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29AUTZNBUVDY Coupling mass Imw'i’ﬂﬂa]ﬂ%aqﬁl,ﬁ
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C=¢p8, A (7)
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S |

Wie g, Ao anmeaNgyyINAlALYINU 8.85 pF/m
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Flafinannud 100 Aladsnd JU7 10 uanandusanin
Toinanud 120 Alawdsnd adusaniilefinga 5 &
AUANTIMINNITODNLUY gﬂﬂﬁuﬁmﬁmaaﬂﬁﬁﬂwms
Huaddwdsy (Square pulse) ifdruusznauaes
g15lufln (Harmonic) Aaud19u1n

i 4 avuii 2 nsngreu - SuarAu 2562



RMUTL. Eng. J

158153AINTIUAIENT Wn1Ingraginaluladsrvuinaaiuyl 5

i

el

o

nrsTanaaauaiuni1stuidsaulida wuqn

5899831 lefinduLesnesnasaluaunsaduniaa

Re

P

nulnilads 1.1 Aladaed (kw) Wenelnansansn
Tadnnsuadnees 25 kHz Sndyaaldiduaiusy
3] (Sinusoidal wave) A3l 25 Alalgsad Liflens
Tuin seilfanunuaindandlednnsuaineosd
Al slenuudasetupnuiniadiuaieenimvun
Falinsmevavsaanizamudiimuuauazlinevaues
anudensludin dauandlugui 11

1=5U 2=100 U 1Dps Trig: 11
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vuzlsisiolvian

=100 2=100 U

10ps Trig: 11
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