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Abstract

The manufacturing industry is part of Thailand's economic system which has been continuously
improved and developed for maximum benefit. The objective of this research is to increase the
operation rate of punching machines in the metal punching process by collecting the machine usage
data from the V-Factory program to show the operation rate of the punching machine. Brainstorming
and a fishbone diagram illustrated the causes of the problem that affected machine downtime and the
way to improve the process. Based on data, it showed that four punching machines had an average
operation time of 5,191.65 minutes or 54.55 percent and machines downtime of 4,298.70 minutes or
45.45 percent. The cause of the machine downtime is due to improper raw material preparation. The
researcher used the principles of ECRS to rearrange the workflow then designed the area for placing
raw materials to reduce the time of preparing raw materials and prepared raw materials before
production to increase the operation rate of punching machines. The results showed that the proportion
of punching machine operation rate increased by 61.68 percent, or an increase from before

improvement by 7.13 percent.

Keywords: Punching machine, Operation rate, ECRS
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Figure 4. Usage rate of punching machine in

July 2020
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Figure 5. Cause and effect diagram of idle time in

punching machine
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Table 2. Cause and effect analysis

Factors Causes
Man Workers are unable to read
English manual, so they could not
fix machine problems.
Machine Machines show cautions
frequently.
Methods There is no preparation of metal

sheet before punching process.
Environment  Metal sheet storage areas are far

from machines
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No. Idle time Alarm time
(Minutes) (Minutes)
M/C 1 3,451.20 550.20
M/C 2 3,546.00 645.60
M/C 3 3,556.20 755.40
M/C 4 3,5657.40 1132.80
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Table 4. Thickness of Metal sheet for each machine

No. Thickness of Description(s)

Metal Sheet

M/C 1.5 mm. Punching metal sheet

1 2 mm. at 1.5 and 2.0 mm.
M/C 2 mm. Punching metal sheet
2 3 mm. at 2.0 and 3.0 mm.

M/C 1.5 mm. Punching metal sheet

3 2 mm. at 1.5 and 2.0 mm.
M/C T mm. Punching metal sheet
4 1.5 mm. at 1.0 and 1.5 mm.
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Table 5. Position of each metal sheet in preparing

area

Thickness of  Total quantity

Area

Metal sheet in each area
Near 1.5 mm. 50 sheets
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Near 1 mm. 50 sheets
3 and 4" M/C 1.5 mm. 50 sheets
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Figure 7. New layout for metal sheet area

Table 7. Translation machine’s caution in Thai

No. Caution(s) Causes English version of Thai version of
solution solution
1 DEAD ZONE Punching point is too Checking program or wilaltlsunsnsive

2 OVERRIDE

3  BLOW THERMAL
TRIP

4  CLAMP LEVER
HAS LOOSENED

5 ACTUAL HITS
EXCEEDED

close to holding point.
Punching point is too
close to holding point.

Filter is too dirty.

Holding point is loose.

Over punching on work

piece

changing holding point
Checking program or
changing holding point
Clean filter or change
filter

More tighten of holding
point

Reset program after

mold maintenance
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Table 6. Comparison punching process (Before
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Table 8. Working time of punching machine in

and after) November 2020
Before ECRS After No. Work time Downtime
1. Prepare Metall 1. Insert the Metal (Minutes) (Minutes)
sheet R sheet in Machine 1 10,903.20 6,683.40
machine Machine 2 7,927.20 5,447.40
2. Insert the Metal Machine 3 10,300.20 6,550.80
sheetin R 2 Scanfile Machine4 ~ 9,876.00 5,553.00
machine
3. Scan file R 3. Set up machine percent
4. Set up machine R 4. Punching ;:W sz00% snars o113 o
5. Punching 5. Prepare Metal 5% o -
R 'S 0%
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6. Pull work piece 6. Pull work piece ‘:m
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7. Split work piece 7. Split work piece erkme i ot
and scrap _ and scrap Figure 8. Usage rate of punching machine in
8. Sharpen work 8. Sharpen work November 2020
piece ) piece
9. Array in carton - 9. Array in carton /1N Figure 8. WU Lf;mﬁm%mm‘ﬁwmm

10. Leave the 10. Leave the

scrap scrap
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Table 9. Compare the idle rate of Punching

Machine before and after improvement

No. Before After

M/C1 40.58% 38.00%

M/C2 49.81% 40.73%

M/C3 44.53% 38.87%

M/C4 46.89% 35.99%
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