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Abstract. Batik is a painting or drawing on mori fabric that is made with canting tools. In
Subsequent developments to speed up the process, stamp batik is used. CNC (Computer
Numerical Control) based automatic stamp batik machine has been developed. This machine
uses a manual batik stamper in the batik stamp (tool). The problem that arises in the use of
manual chucking on this automatic stamp batik machine is the amount of time needed in the
replacement and setting of the batik stamp. The design of a CNC based automatic batik machine
with automatic gripper has been developed. This automatic gripper combined with the CNC
based automatic stamp batik machine 1s programmed using a combination of G-Code for the
CNC and ladder diagram for the PLC (Programmable Logic Control). Based on the design that
has been applied to batik stamps produced stamping that is more consistent and has better
accuracy than manual stamping. The average difference in wax thickness is 0,003 mm and has
75 seconds slower than manual stamping. This means that even though the automatic gripper
provides better accuracy and precision, it sacrifices stamping times.

1. Introduction

Batik is included in the textile industry. Eatik is a painting or drawing on mori fabric made with canting
aids, in subsequent developments to speed up the processing of the stamp used [1]. The cap batik
industry has unique characteristics, namely the household / small/ medium scale home industry, limited
capital, order-based production, sub-production / outsourcing of fellow entrepreneurs, business relations
of traders and entrepreneurs, traditional manual production equipment, business carried out for
generations, creative and a major source of income [2]. The constraints that occur at this time are starting
to reduce the interest of the younger generation in continuing the art and business of batik, especially in
stamped batik so that there are less human resources in development and the production of traditional
batik [3]. Operators who already have the ability as a stamper are also very rare in the labor market,
even though the number of stamp operators is one of the main factors to increase the production capacity
of batik companies. The number of stamp operators usually measures the size of the batik company. So
it is necessary to increase the production capacity of batik printing [4]. In the 1990s came the influence
of printing batik or textiles with batik motifs which resulted in many batik makers and stamps reducing
their activities or closing their companies [5].

Automation has been carried out in the batik production process related to the problems faced by the
batik industry today. CNC machine-controlled automatic ggamp batik machines have been developed
[6][7][8] this machine uses manual chuck in a batik stamp. A Computer cannot be directly connected to
a CNC Machine. The computer is connected to an interface. This converts the signals from the computer
to form that the CNC machine understands. The signals are in the form of a digital signal when they are
sent to the CNC machine. The signals from the motors control interface on the CNC machine. The
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signals determine the way the vice moves. %e vice moves in three directions X, Y and Z (Horizontally,
vertically and depth). [9] Most of the CNC machines on this planet are still controlled by the G-code
format of the NC program, which is standardized by ISO 6983 from 1983 [10][11]. The problem that
arises in the use of manual chucking on this automatic stamp batik machine is the amount of time needed
for replacement and setting the batik stamp [12]. The replacement of a batik stamp is done if you want
to taste for different batik patterns/motifs or to combine batik patterns/motifs and colors. Based on
previous research, customers prefer batik with more than one type of motif and color [6]. Batik stamp
must be installed in parallel/not tilted position on the surface of the fabric so that in the installation it is
necessary to use a spirit level as a reference, and the batik stamp must be installed parallel to the width
of the fabric so that the resulting pattern is not tilted. The time needed to set it up to the correct position
depends on the condition of the stamp, especially the handle and stalk cap [13]. To overcome the above-
related setting and time of installation and tool replacement, in this case, the batik stamp, PLC-based
automatic gripper has been developed [14]. The design and implementation of the G-Code program on
this CNC machine use Mach 3, where the purpose of this CNC programming is to get accurate and
precise batik tasting.

2. Method
This research and development method (R & D) method, which is a strategy or research method of
processes or steps to develop a new product or refine existing products to be accountable. This rescarch
is part of the research related to Automation of Batik Cap Machine, where the automation research
procedure is carried out gradually following the steps of Industrial Design Process (IDP) [15]. The
research procedures for Automated Batik Stamp Machine are as follows:

(1). Investigation of customer needs.

(2). Conceptualization

(3). Preliminary refinement

(4). Further refinement and final conception

(5). Control drawings

(6). Coordinating with engineering, manufacturing, and vendors

. The gripper prototype manufacturing process is based on the image that has been made

. Evaluation of the motion system and physical gripper prototype

. Installation of a control system (PLC) in the gripper

. Mounting the gripper on the batik stamp machine

. The gripper setting on the cap batik machine

. The gripper performance test is related to the replacement of the batik stamp automatically, the
correct position reference setting on the batik stamp, the time to replace the batik stamp and the
results testing.

g. Documentation of results and stamping process

h. Conclusions and recommendations

o Ao g

The design and implementation of CNC programs using Mach 3 are carried out in step 6.f, namely
in the gripper performance testing, related to the position reference and tasting settings. The tasting
pattern will be made using two batik stamp where the automatic gripper will do the replacement of the
batik stamp. And for the tasting itself use a 3x3 pattern as shown in Figure | below. From the 3x3 pattern
is realized by manually tasting by batik stamp craftsmen. From the manual tasting, a tasting layout and
movement patterns using Mach 3 in Figure 2 are made
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Figure 2. Picture of stamping layout and pattern of stamp movement on CNC-based automatic
batik machines

3. Results and Discussions
The stamping sequence starts from the stamping of the rectangular batik stamp in the order as in the
picture above, which starts at number 1,2, 3, 4 and 5. The order of the taste of the batik triangle stamp
starts from nos. 6, 7, 8 and 9. Steps stamping on the CNC machine G-Code program has four repetitive
principal movements in each stamping activity of a pattern, namely:
a. Installation of the cap, in this step, is indicated by the G-code as follows:

20 x-540 y+300 20

20 x-540 y+300 z-13

m3 x-540 y+300 z-13

20 x-540 y+300 20

In this step, the gripper moves (g0) towards the x-540, y + 300 axis then moves towards the z-13

axis. After reaching that point, the gripper grips the batik stamp (m3), then moves (g0) towards the

x-540 axis, y + 300.
b. Release cap, in this step, is indicated by G-code as follows:

20 x-540 y+300 20

20 x-540 y+300 z-13

m5 x-540 y+300 z-13

20 x-540 y+300 20
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In this step, the gripper moves (g0) towards the x-540, y + 300 axis then moves towards the z-13
axis. After reaching that point, the gripper releases the stress on the batik stamp (m3), then moves
(g0) towards the x-540 axis, y + 300.

c. Liquid wax dyeing, in this step, is indicated by the G-code as follows
20 x-360 y+300 20
20 x-360 y+300 z-41
20 x-360 y+300 z-20
20 x-360 y+300 z-41
20 x-360 y+300 70

In this step, the gripper moves (g0) towards the liquid wax pad that is towards the x -360 axes, y
+ 300, positioned directly above the bearing, then moves towards the z-41 axis, down to the bearing
to dip the batik stamp on the liquid wax pad. This dyeing movement repeats two times and then
moves again (g0) towards the x-360, y + 300, z0 axis (position just above the bearing). Then the
stamping and containment steps are continued

d. Locking and stopping stamp, in this step is indicated by the G-code as follows:
20 x-510 y-30 z0
20 x-510 y-30 z-47
24 x-510 y-30 z-47 p2
20 x-510 y-30 z0

In this step, the gripper moves (g0) towards the axis x -510, y-30, which is just above the position
of the first pattern of tasting. Then it moves towards the z-47 axis, doing stamping movements on
batik cloth. This tapping motion is held (g4) for 2 seconds (p2). Then move (g0) to the previous
direction, namely x-510, y-30, z0. Which then continued with the liquid wax immersion step.

4. Conclusion

Manual stamping testing or using this machine is done three times. Then the accuracy and precision of
the stamping are compared as in Figure 3. The left-hand image with red ink is the result of manual
stamping by batik craftsmen, and the right-hand result §J stamping using CNC machines. It can be seen
from the picture that stamping using CNC machines is more consistent and has better precision and
accuracy than manual stamping.

Figure 3. Comparison of accuracy and precision of craftsman manual stamping (red) vs. CNC
machine stamping (green)

Although the thickness of the wax from the stamping results is not far adrift (average 0.003 mm) as
shownin table 1, the manual stamping time is still 75 seconds faster than the stamping of CNC machines.
Based on the results of the recommendations for the next research, it is necessary to do more in-depth
research related to the trajectory and movement of the batik stamp to obtain a better stamping time
without reducing the precision, accuracy, and thickness of the wax that has been achieved.
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Table 1. The average thickness of the liquid wax as a result of the manual stamping of craftsmen
vs. CNC machines
Measurement 1 2 3 4 average
Manual (mm) 0.547 0312 0448 0492 0450
Machine (mm) 0472 0412 0.374 0555 0453

Table 2. The average time of manual stamping of craftsmen vs. CNC machine stamping

Measurement 1 2 3 averages
Manual (second) 138 60 50 82.67
Machine (second) 158 158 157 157,67
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