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Abstract

This research aims are study develop and test a machine to make patterns on
wood using high-voltage alternating current. The researcher has developed the
machine into parts as follows 1. The electrical supply to the machine Using a 1-
phase variable transformer, can adjust the voltage from 0-220 volts, SD-12, size 3
KVA, can supply the maximum current of 12 ampere 2. Leakage protection to the
ground. With 30 ampere circuit-breaker with-a 5 ampere fuse with short circuit
protection use a red light to alert you while the machine is working. 3. The design of
high-voltage electrical systems the researcher calculated and designed the use of a
1500 VA type transformer with a shell-type iron core at a voltage of 220 / 2,500 volts,
frequency of 50 Hz. The primary. coil uses wire 12 AWG 389, the secondary coil uses
wire 23 AWG 4,416. The rounds used 5 kinds of wood for testing, which were teak,
durian, pine, rubber and .red. Lead sodium bicarbonate which has electrical
conductivity. sodium- bicarbonate is a chemical compound can easily dissolve into
ions when in suitable solvents mix sodium bicarbonate with-concentrated water. 1
tablespoon (15 milliliters) of sodium bicarbonate per 1 cup-of water (250 milliliters).
Apply the area to the pattern on the wood 1 time. Allow to dry sufficiently. Can
apply the pattern on the wood again Test using wood 10 cm wide, 20 cm long, 0.8
cm thick, hold the workpiece around the end of the wood with a clamp. Tested with
teak at low values. Adjusting the voltage to 791 volts, 0.05 amperes will burn on the
wood. The combustion of “wood occurred less than the machine that did not
improve. The test results show that the machine can work well in softwood. If it is
hardwood, more pressure and electricity will be needed to create the pattern. Found
that the lack of a fuse is reduced compared to the traditional connection. The power
consumption of the machine is reduced. Can adjust the degree of wood burning
strength as you want. The develop device has a total weight of about 25 kilograms,
based on the test of the wood patterner using high-voltage alternating current.

Developed The machine can actually be used.
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e - 32 (2.5)
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v £ a.44fN; ¢

v, E, 4.44fN, O
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dauﬁﬁﬂﬁlﬁﬂmigmLﬁsmﬂaamaé%mmzmﬂmzLLalwa'm (Hysteresis and eddy current
losses)

2.n3ehaiuundn (Magnetizing current)  winus8nsEua |, Tnonssuaduiay
ad1adunsaugivansamiivdsnudasmelusnuwan dailiiAaussiulniwmioni g
Ly E, Judiunan

AT 2.17(3) wansukunwaes. gl v, WBunnudeds Teedia
o3 UDINITUA |, Suady @ uazdmdnwaosuseny Vo 1duys - 90 lnoaiwes
YDINTEUA | SANANULTIIU Y, NasamIswaeesved | AU |, telawesvasnseud |

Y

wazdmdulawes v, WWuny - 0, lesvuinvasnszua 1, vilagsil

b = AP+ 2 (2.12)

[
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0, = tan” (lm) (2.13)
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foual pf, Wusiuszneumaadeluiivan wazwlaned

pf = cos B, (2.14)
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vV, = E (2.15)

Wlonsuvednszud o wazyu 0, Aawnsamawenseud I waz 1, 1A

[

ANUAIAUAIT
= lycos 6, (2.16)

l,sin 6, (2.17)

NNATANYANINT 2.17(R) FanTzuad To wenluasontu 2. dwu lagdwvenszua I Tva
| ) Y % a < . ° v g

AU uvuengaua U ugdsluLnuman (Core loss: resistance) muualiidy R
AIUVDINTLUE |y N IWARTUUNUA 185 LoNLAUT VLU LAa N (Magnetizing reactance)
Avualndu X, feisgesasevnuiulassadiniuwnasane Vv, (AE. Fitzgerald , Charles

Kingsley, jr. and Stephen_ D. Umans, 2003 :.62) LLazﬁmﬁﬂé’fﬁﬂﬁ
vy

R= - (2.18)
V.
| (2.19)

NAUNITN 2.17 WIAIVDITIIU V, 1naains 2 2 aslel

Vil = \/1/060590

1'c

Fanannwed V,. Arepwesinddbiigadeluwnundn dvualidu P,

C

platiu P =" V,lyos0, (2.20)
le P. = mdswihagsgdelusnumadn (W)

Vv, = usssulrihnanglituenaianisnudgugil (V)

I, = nssualvihsliilvan (A)

I = nssuangadeluwnuman (4)

I = nszu@ihwlimvanuan (4)

R. = mnusunugadelunnumdn (0

X, = suenuaudviuivan (0

6, = WDuyulaszninauseu V, funseud |, (deg)
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