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The PCB milling machine semi-automatic
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Abstract
This research aims 1) to create a PCB milling machine semi-automatic, 2) to test the efficiency of PCB
(printed circuit boards) milling machine semi-automatic. The PCB milling machine semi-automatic, built a structure
made of acrylic. Use spraying acid onto a printed circuit board. Controlled by Arduino Uno R3 which, controlled

orders with capacitive touch keypad hads three levels and the LCD display indicated the availability of at works of
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the machine.The instrument used in the research consisted of PCB milling machine semi-automatic. This research
used a samples were PCB size 12x13 inches in size 6x6.5 inches, 15 sheets measuring 3x3.25 inches and
1.56x1.625 inches, 15 sheets. The results showed that the quality of the PCB milling machine semi-automatic. The
structure wais made of acrylic. Use spraying acid onto a printed circuit board. Controlled by Arduino Uno R3 which
controlled orders with capacitive touch keypad which hads three levels and the LCD display indicated the availability
atof works of the machine efficiency evaluation of the semi-automatic PCB milling machine was also conducted. The
evaluation results showed that the controlling via a capacitive touch keypad responded to work order pressing with
100% completion. LCD display of the various commands and mechanical limited switches for security also showed
100% completion. The performance of milling printing circuit board sheet in varied sizes was also experimented.
The results showed that for the size of 12x13 inches when using the low speed mode, the average processing time
was 1:39:56 minutes, for medium speed mode, the average processing time was 53:26 minutes, and for full speed
mode, the average processing time was 39:32 minutes. For the size of 6x6.5 inches, the results showed that for the
low speed mode, the average processing time was 1:19:22 minutes, for medium speed mode, the average
processing time was 1:05:26 minutes and for full speed mode, the average processing time was 51:04 minutes. For
the size of 3x3.25 inches, the results showed that for the low speed mode, the average processing time was 1:03:39
minutes, for medium speed mode, the average processing time was 56:01 minutes, and for full speed mode, the
average processing time was 41:54 minutes. For the size 1.5x1.62 inches, the results showed that for the low speed
mode resulting the average processing time was 57:10 minutes, for medium speed mode, the average processing
time was 47:55 minutes, and full speed mode, the average processing time was 28:30 minutes.

Keywords: PCB etching, print circuit board, control motor, Arduino board
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Figure 7 Placement equipment.
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Table1 Performance capacitive touch keypad to dial the numbers 1, 2, and 3 and display.

press position display
low speed low speed full speed preciseness (%)
No medium speed medium speed
; e Touch Keypad Milling Print OK Milling Print CK Milling Print OK 100
Low Speed M;d;gm Speed Full Speed
Milling Print OK Milling Print CK Milling Print OK
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
L_LowSpeed | Medium Spee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
L_LowSpeed | Medium Spee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
Milling Print OK Milling Print OK ["Milling Print OK |
Low Speed Medi pee Full Speed
total average 100

Table 2 Performance capacitive touch keypad in the press position KEY2.

press No position display preciseness (%)
1 | KEY3 || KEY2 M\lhngstpnnt OK 100
ur.‘ op
@ Milling Print OK
2 | KEY3 || KEY2 o 100
3 | KEY3 || KEY2 M\H\ng;tprmt OK 100
h 4 op
@ Milling Print OK
‘ 2 o0
S | KEY3 || KEY2 M\H\ng;tan OK 100
h 4 op
Milling Print OK
6 | KEY3 | KEY2 @ - 100
@ Milling Print OK
7 | KEY3 || KEY2 i 100
8 | KEY3 || KEY2 M\H\ng;tprmt OK 100
h 4 op
9 ! KE”:' KEYZl wnnztpnm OK 100
h 4 op
10 I KEY3 :' KEY2 M\ng;tz:nt OK 100
total average 100
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Table 3 Performance of safety in the workplace.

LRI S8R TITR $innnsnadaunisTlada
AT AR ISR TR 191 10 A%
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Ilugmagniuen1snieanueesdtnaindniana Tl
a919 10 A%a Anulis 100 wWasidud 1eennsdanns
slﬁw%muqmmLmﬁ?mmm?;mﬁm WHUI9A AN
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open/close preciseness open/close preciseness
No display indicator No display indicator

cover (%) cover (%)
1 open bright 100 11 open bright 100
2 Close No bright 100 12 Close No bright 100
3 open bright 100 13 open bright 100
4 Close No bright 100 14 Close No bright 100
5 open bright 100 15 open bright 100
6 Close No bright 100 16 Close No bright 100
7 open bright 100 17 open bright 100
8 Close No bright 100 18 Close No bright 100
9 open bright 100 19 open bright 100
10 Close No bright 100 20 Close No bright 100
total average 100
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U UAALATNAITAYRILHUIIAT AN LU A

6%6.5 m Flgure 10-11)

Figure 8 PCB size 12x13 inches before corrosion.

Figure 9 PCB size 13x13 inches after corrosion.

Figure 10 PCB size 6% 6.5 inches before corrosion.

Figure 11 PCB size 6x6.5 inches after corrosion.

Figure 12 PCB size 3x3.25 inches before corrosion.

Figure 13 PCB size 3x 3.25 inches after corrosion.

Table 4 Performance  semi-automatic  PCB

miling machine. The PCB size 12x13
inches when using low speed, medium

speed, full speed.

PCB size 12x13

plate
medium
No. low speed full speed
speed
1 1:35:38 1:35:38 0:45:15
2 1:45:07 1:45:07 0:34:56
3 1.20:47 1.20:47 0:33:19
4 1:50:23 1:50:23 0:33:55
5 1:47:55 1:47:55 0:50:16
average 1:39:56 0:53:26 0:39:32

|
|
|

Table 5Performance  semi-automatic PCB
milling machine. The PCB size 6x6.5
inches when using low speed, medium

speed, full speed.

PCB size 6x6.5

Plate
medium
No. low speed full speed
speed
1 1:20:45 1:10:27 0:45:39
2 1:43:12 0:48:22 0:42:50
3 0:55:36 0:58:47 0:55:18
4 1:28:56 1:08:52 0:57:42
5 1:08:19 1:20:44 0:53:51
average 1:19:22 1:05:26 0:51:04




RMUTSB Acad. J. 4(2) : 207-221 (2016)

217

261UsLANTAINNITNIIIULDILATRIA A
e INNA NS TUsTR Tunn9iaLsL PCB 211m

3x3.25 49 lun1naaeulduey PCB Aa1u1qu

5w lunmmngauinaliAn4ds low speed mode

'
a

nadsangdnsraziaannldae 1:11:25 uai
0:55:42 WM 0:57:52 w1 0:58:31 U1l UAY
1:14:45 w1 lnenanedsntdlunsinegn

1:03:39 w17 19A149 medium speed mode

natsangdnszazioannldae 0:55:27 i

0:58:19 W7 0:58:55 W 0:54:32 U1 LAY

=

0:52:53 U1 lasnaeasnldlunsinat

U

0:56:01 W17 warldA149 full speed mode

nalsangdnsrasiaanlife 0:38:00 w17
0:42:11 U 0:35:52 WA 0:42:19 U uaz

o

0:51:08 U Tmﬁﬁ'mmL@?{ﬂmﬂummmﬁ
0:41:54 W17 (Table 6) sUneuiALATUAIIRTR4
LEILNRITL LA 6x6.5 Tin (Figure 12-13)
Table 6 Performance semi-automatic PCB
milling machine. The PCB size 3x3.25
inches when using low speed, medium

speed, full speed.

271U3EANBNINNIR 19T UIR AR A
LRSI 9L Tunnsinusy PCB 1w
1.5%1.62 7 lunsnageuldusin PCB 41u9u
5 usins lunnsmaaey InelEAnds low speed mode
uatlsnganszezinaiiidife 0:58:11 11 0:58:52
WIN 0:53:17 W 0:57:49 W17 UAE 0:57:42 U9
‘Emﬂ‘ﬁ'Lqmmﬁ'ﬂm%lumiﬁmﬁ 0:57:10 W1
% A&a medium speed mode HAUTINGIN
setivinaRlERe 0:45:55 Wl 0:48:47 UnTt 0:49:50
W7 0:51:07 117 uAz 0:43:55 17t nefinaniade
M sinagd 0:47:55 unf wazldAnds ul
speed mode katinginszaziaa@life 0:25:52

U 0:28:44 W7 0:22:18 W 0:30:10 W WAL

0:35:10 w17 Tnedinaedanldlunnsinaty

o

0:28:30 W1 (Table  7) sUneuiAuauASinYeY

LAUINAINNALUNA 6x6.5 Tia (Table 14-15)

Table 7 Performance  semi-automatic PCB

milling machine. The PCB size
1.5%1.62 inches when using low speed,

medium speed, full speed.

PCB size 3x3.25

PCB size 1.5x1.62

plate plate
low medium full low medium full

No. No.

speed speed speed speed speed speed
1 1:11:25 0:55:27 0:38:00 1 0:58:11 0:45:55 0:25:52
2 0:55:42 0:58:19 0:42:11 2 0:58:52 0:48:47 0:28:44
3 0:57:52 0:58:55 0:35:52 3 0:53:17 0:49:50 0:22:18
4 0:58:31 0:54:32 0:42:19 4 0:57:49 0:51:07 0:30:10
5 1:14:45 0:52:53 0:51:08 5 0:57:42 0:43:55 0:35:10
average  1:03:39 0:56:01 0:41:54 average  0:57:10 0:47:55 0:28:30
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Figure 14 PCB size 1.5%1.62 inches before corrosion.
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Figure 15 PCB size 1.5%1.62 inches after corrosion.
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