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Abstract—as the years go by, there are many innovative
developments in various fields, including the health sector,
especially in medical devices themselves. One of the conditions
for medical equipment to be used is to look at the condition of the
equipment, its suitability for use, sterilization and
standardization of the equipment. If the condition of a medical
device does not meet the requirements, then the use of the device
is certainly not recommended. Because this will have a negative
impact on the medical process. Therefore, this research will
create a machine that can carry out the stamping or marking
process in the production process of transfusion set equipment.
The purpose of marking the transfusion set device is to mark the
locking direction of the device itself, which will make it easier for
medical personnel to carry out medical procedures. The method
used in this research is to apply the principle of a pneumatic
drive system and PLC as a control system for this tool. Apart
from that, the design of this tool also aims to determine the
impact of using Hot Stamping on materials made from PVC
plastic, and analysis of the results of the process can be carried
out. In this research, the analysis process carried out on the set
transfusion hose will use the Quantitative Descriptive analysis
method on the stamping temperature, then the data from the
results of this analysis will be used to determine the optimum
temperature value and stamping duration that should be used for
the stamping process in the production process.

Keyword: Medical Devices, Pneumatic Systems, PLC,
Rotary Encoder.

l. INTRODUCTION

Transfusion set is one of the most important medical
equipment used in the blood transfusion process, in the blood
transfusion process there are standards that must be considered
when carrying out the process, including the standards on the
Transfusion set itself. One of the eligibility standards on the
transfusion set is the presence of a line mark on the end of the
transfusion set hose, the mark is a black line that indicates the
direction of the tip of the needle and the transfusion set hose
lock. This is important for medical personnel to note when
carrying out medical procedures, especially in medical

procedures that use the transfusion set itself.

Therefore, in this study, a machine will be created that can
perform a marking process or marking on the Transfusion set
tool. There are several methods that will be used in this study,
namely the pneumatic system, PLC and rotary encoder. The
three methods will be applied together, so that it will become a
machine that will perform the hot stamping process on the
Transfusion Tube.

The basis of the design of this Auto hot stamping Machine
is that initially the marking process on the transfusion set hose
was carried out manually using a marker and a limiting jig as a
printing media tool for marking on the transfusion set hose,
after the marking process was carried out, the transfusion tool
would be continued with a dryer process or drying process on
the marking ink that had been printed on the transfusion set
hose, however, this process caused many rejects in the
marking section due to the use of unstable marker ink in the
marking process.

So from these problems a machine is designed that can
perform the Hot Stamping process as a replacement for the
marking process using marker ink. Hot stamping is a dry
printing process where color pigments or metal materials are
transferred from a sheet of film paper continuously to the
object to be decorated. This application is controlled by heat
and pressure, this process is clean, dry and fast, and free from
the problems generally associated with the wet ink printing
process.

Il. METODE

number of pages. Use italics for emphasis; do not underline.
Moving components include blacktape roller drive motor, tube
cutting roller drive motor, stamping cylinder and grip cylinder.
And the drive motor which is connected to the roller tube
cutting section uses the Rotary Encoder braking method as a
motor rotation limiter so that the tube length can be adjusted,
and this machine uses a PLC as a motion control system for
each motion component contained in this machine.
Because a series of processes can be run on one machine
simultaneously to increase efficiency. So the method used in



this research is to apply a pneumatic system, PLC and use a
rotary encoder and also an Ac motor which will carry out the
tube cutting process..

A. Research Flow

several stages in the process of making an Auto Hot
Stamping Unit Machine. The earliest stage is to conduct a
literature study that is wuseful to support machine
manufacturing. After knowing the information about making
the machine, the next stage is to design the system. When the
system design already exists, it means that at this stage there is
already an idea of the tools and materials that will be used in
making the machine. Then there is the purchase of tools and
materials, which is followed by the mechanical design stage.
When the tools and materials, as well as the mechanical design
already exist. Then the electrical design can be done, and
programming can also be done. After these six stages have
been carried out, the machine manufacturing process will be
able to run according to the schedule that has been made. In
fact, when one of these stages can be done quickly, the
machine manufacturing process can be faster than the
schedule that has been made. Next are testing stages 1 and
testing 2. When both testing stages have been carried out, the
machine manufacturing process is complete and can be sent to

production.
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Image 1. Research Flow Image

B. Software design flow

There are several stages in designing the use of machines,
namely: Starting by turning on the power switch, then
continuing by opening the air valve in the regulator section,
next is waiting for the temperature of the stamping mold
heater to reach a value of 100°%. After the heater temperature
has reached 100°c, the production process can be carried out
with the first process, namely the tube and Transfusion wing
assembly process carried out by operator 1, then placing the
Transfusion wing into the available stamping jig. When the
Transfusion wing that has been placed into the stamping jig is

correct, the sensor located under the surface of the jig will
read then the stamping cylinder will automatically move down
to carry out the stamping process on the Transfusion Tube and
simultaneously the tube cutting roller motor will also move to
carry out the process. tube supply or tube cutting. The results
will be continued by operator 2 for the checking process. Then
the product can be separated into product storage.
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Image 2. Software Design Image

C. System design flow

The following is a system design for the assembly process
for products that will be used on the Auto Hot Stamping
machine

assembly proses selesal

mould stamping
akan turun ketika
sensor cahaya tertutup %

"

oleh wing
proses assembly tube lock

Sensor cahaya yang
berada dibwah jig
assembly

motor tube cutting
melakukan proses
supply tube

proses assembly wing, tube dan cannula

Image 3. SystemDesign Image



D. Machine Mechanical Design

The following is the design of the Auto Hot Stamping
machine that will be used for the production process.
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Image 3. Machine Mechanical Design Image

I1l. RESULTS AND DISCUSSION

A. Output and Input Test Results on the machine

The test results on this machine show that all components of
the device function well. Even though the results are positive,
it is important to remember that this test is carried out under
controlled conditions. To implement this machine it is
necessary to carry out a series of further trials taking into
account variations in machine conditions. In temperature
testing the results of the production process and several tests
will also be carried out such as temperature determination,
crack test, fastness test and mark size. Success in carrying out
several tests provides confidence that the application of this
machine can run effectively.

B. Temperature and Holding time testing of marking shape
and Tube durability

With the results obtained from the cycle time in the
previous table, Holding time has a difference in temperature to
determine appropriate parameter settings that can meet
quality, appearance and dimensional specifications. Therefore,
testing will be carried out using eleven variable temperature
parameters and 3 holding time settings. The temperature
settings are 70°c, 75°c, 80°c, 85°, 90°c, 95°, 100°c, 105°c,

110°, 115°c, and 120°. for holding time settings, namely, 10
(1 second), 20 (2 seconds) and 30 (3 seconds).

Holding Time | Temp Appearance Inspection Resull

(second) C) 55 Seratch | Serutch | Smear | Mehed | Poor | Mark Position| Stain/ FP Result | Judg
on Wing | on Tube| Stamp | Tube | Stamp | onTube | omSurfsce

70 | 30 | 030 | 030 | 030 | 050 | 1730 030 450 | 2150 | Fail

75 | 30 | 030 | 030 | 030 | 080 | 1530 030 130 | 1530 | Fal

80 | 30 | 030 | 030 | 030 | 050 | 1330 030 030 | 1550 | Fall

8 | 30 | 030 | 030 | 080 | 050 | 050 030 030 030 | Pass

90 | 30 | 030 | 0530 | 030 | 030 | 030 030 030 030 | Pax

1 95 | 30 | 030 | 030 | 030 | 050 | 050 030 030 030 | Pas

100 | 30 | 030 [ 030 | 030 | 050 [ 030 0730 0730 030 | Pass

105 | 30 | 030 | 030 | 030 | 030 | 030 0730 030 030 | Pams

10 | 30 | 030 | 030 | 030 | 030 | 030 030 030 030 | Pas

15 50 ] 030 [ 030 | 030 [ 030 | 030 030 0730 O30 | Pass

120 30 030 0730 030 030 030 030 030 030 | Pass

70 | 30 | 030 | 0430 | 030 | 030 | 1530 030 230 | 1730 | Fail

13 30 030 0730 0730 030 | 1330 030 1730 1330 | Fail

80 30 030 030 030 030 0730 030 030 030 | Pass

85 30 | 030 | 030 | 030 | 050 | 030 0730 0730 030 | Pass

£ 30 [EL) 0750 [ [E[] 030 [ED) [E[] 030 | Pass

2 95 | 30 | 030 | 030 | 030 | 030 | 08B0 030 0730 030 | Pass

100 | 30 | 030 | 0430 | 030 | 030 | 030 030 730 030 | Pass

105 | 30 | 050 | 050 | 030 | 050 | 030 030 030 030 | Pax

10 | 30 | 030 | 030 | 030 | 030 | 030 030 030 030 | Pass

E |30 | 030 [ 030 | 030 | 050 [ 030 0730 0730 030 | Pass

120 | 30 | 050 | 030 | &30 | 050 | 030 030 230 530 | Fail

70 | 30 | 030 | 030 | 030 | 030 | 1530 030 030 | 1540 | Fail

75 | 30 | 030 | 0530 | 080 | 050 | 1530 030 130 | 1530 | Fal

80 300 030 [ 030 | 030 | 030 | 030 030 0730 O30 | Pass

[ 30 [E) 0730 030 030 030 030 0730 030 | Pass

90 | 30 | 030 | 030 | 030 | 030 | 080 030 030 030 | Pax

3 S5 | 30 | 030 | 030 | 030 | 030 | 030 030 730 030 | Pax

100 | 30 | 050 | 050 | 030 | G530 | 030 030 030 030 | Pams

105 | 30 | 030 | 030 | 030 | 030 | 030 030 030 030 | Pasms

110 | 30 | 030 | 050 | 930 | 050 | 17730 030 550 | 1750 | Fall

115 | 30 | 030 | 050 | 1230 | 0530 | 30030 030 T30 | 3050 | Fal

120 | 30 | 050 | 030 | 1230 | 030 [ 3030 0730 1530 | 30530 | Fail

Image 4. Summary of test results for determining temperature
and holding time

Picture of Poor Stamping

Temperature 120°C; holding
time 2 seconds

Setting: 70°C, Setting: 120°C, Setting: 70°C, Setting: 120°C, Setting: 70°C, Setting: 105°C, ‘

Temperature 110°C; holding Temperature 120°C; holding

time 3 seconds time 3 seconds

1 second 1 second 2 seconds 2 seconds 3 seconds 3 seconds

Image 4. Comparative results from testing for determining
temperature and holding time



C. Fastness testing results in the production process

The results of the fastness test or fading test contained in the
table above show several results that are not suitable or fail
when using low temperatures in the stamping process. This is
because the shape of the marks produced from the stamping
process looks faded and is not printed perfectly, fastness
testing The test is also carried out using cellulose tape attached
to the mark/stamp on the tube, rubbed several times, then
pulled quickly

Image 5. Fastness test results

D. Crack test results

Crack Test is a crack test carried out on the hub to
determine whether the stamping process with a clamping
chuck and stamp that is pressed for a certain time and
temperature causes damage to the hub. No cracks were
checked on the hub from all test setups even with a 3 second
hold/stamping time.

E. Size of Mark/Stamp test

This additional dimensional check refers to the size
markings on the tube which are carried out as an appearance
check within the QAC inspection criteria. However, length
and width measurements are taken to ensure that it meets the
written size specifications. From the results above, it is known
that the test temperature and holding time do not have a
significant effect on the size of the marks created on the tube.
The measured mark sizes for all test setups met length and
width specifications with a specified range of 4.6 - 5.0mm
length and 0.7 - 1.3 mm width.
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Image 6. Distribution of data from the results of testing the
width of markings on product samples



C;j::‘ Size of Marking/ Stamp
H;ii:;q renwra| ss | asmes "‘5::”&:" Spec: 4mm < Lengdh < 6 mm & 0.5 mm < Widdh= 2.5 mm
(second) LengthofMark jmm) | Width of Mark (nm)
- - Resulr | Judgmenr
Min Max Min Max
70 30 Fail 3030 47 40 0.7 00 3030 Pass
73 30 Fail 030 48 40 00 1 Pass
80 30 Fail 48 49 0o 1 Pass
3 EL] Pass 48 4% oL 1 Pass
EL] Pass 0 4.7 49 0o 1 3030 Pass
1 05 EL] Pass 3030 42 42 1 11 3030 Pass
100 30 Pacs 3030 47 48 1 11 3030 Pacs
105 30 Pass 3030 47 40 1 11 3030 Pass
110 30 Pass 3030 47 48 1 11 3030 Pass
115 30 Pass 3030 47 48 1 11 303 Pass
120 30 Pass 3030 47 40 1 11 3030 Pass
70 30 Fail 3030 48 40 0o 1 3030 Pass
73 30 Fail 3030 48 40 00 1 3030 Pass
20 30 Pax: 3030 48 40 1 1 3030 Pass
5 30 Pax: 3030 4. 40 0o 11 Pass
30 Pax: 4. 40 1 11 Pass
2 EL Paz! 48 48 1 11 Pass
00 EL] FPaz! 48 3 1 11 Pass
05 30 Pass 3030 47 4% 11 12 3030 Pass
10 EL] Pass 3030 47 4% 11 12 3030 Pass
115 EL] Pas: 30 47 5 1.1 12 3030 Pass
120 30 Pac: 4 4.8 1.1 12 3073 Pacs
T0 30 FEail 48 40 0o 1 Pass
75 30 Fail 3030 48 40 0o 1 3030 Pass
20 30 Pax! 3030 48 40 1 11 3030 Pass
83 30 Pax! 3030 48 48 1 11 3030 Pass
o0 30 Pass 3030 48 48 1 11 3030 Pass
3 30 Pax: 3030 4 48 1 11 3030 Pass
100 30 Pas! 3030 4 48 1 1.1 3030 Pass
105 30 Pass 3030 47 3 11 12 3030 Pass
110 30 Pass 3030 46 40 11 13 3030 Pass
115 30 Pass 3030 48 52 11 13 3030 Pass
o 30 Pass 3030 49 52 11 13 3030 Pass

Image 6. Summary of Test Results of Fastness Test, Crack
Test and Size of Mark/Stamp

IV. CONCLUSION

From the design of the tool to the implementation of the
Hot Stamping Unit Machine which has been carried out by the
author and can be said to be complete, the process of making
the machine has been in accordance with the problem
formulation, objectives, benefits and limitations determined by
the author. a. By using the main air pressure setting of 0.05
Mpa and using eleven variable temperature parameters and 3
holding time settings. The temperature settings are 70°c, 75°c,
80°c, 85°c, 90°c, 95°, 100°c, 105°, 110°, 115°, and 120°.
for holding time settings, namely, 10 (1 second), 20 (2
seconds) and 30 (3 seconds). The lower limit and upper limit
values for product standards will be obtained. Apart from that,
from the results of this test, material durability parameters are
also obtained, namely by carrying out Fastness Test, Crack
Test and Size of Mark/Stamp. From the results of this test it
can also be concluded that the use of Hot Stamping on PVC
(polyvinyl Chloride) materials can be used as part of the
process.
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