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1. Introduction

The location of this research was carried out in the UMKM (Micro, Small and Medium
Enterprises) of onion crackers in the village of Jedong, Wagir sub-district, Maang Regency. This
research was conducted in one cutting section and drying section, in the cutting section not to use
manual tools, namely using a knife by cutting where the results are still homogeneous, while workers
get tired easily because they are not ergonomic and not productive or less than optimal. Optimal is
meant to be efficient and effective in the resources owned in order to obtain as much profit as possible
by keeping costs as low as possible, by designing ergonomic tools (Das, 2016).

Based on the problems above, the specific goal of the research team is to design an optimal
cracker cutting tool with an ergonomic approach, which is to be more effective, efficient, safe and
comfortable for operators who use it and can increase productivity for the company (Wigjosoebroto,
2003). Because in reality there are till many UMKM whose productivity is still low. While in Higher
Education, there are many ways or techniques to increase productivity, especially in the Industria
Engineering Study Program. So it is unfortunate if it is still underutilized by UMKM.
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The urgency of this research is that SMEs still use manua tools for cutting crackers.
Meanwhile, in this research, crackers cutting tools will be made with an ergonomic approach.
Specifications: 4x4 angled steel frame with a thickness of 4mm (SNI), cylinder side cup 1.5 mm thick,
number of blades 1pcs, knock down knife system, sted knife, homogeneous smooth cuts, Honda
engine type, using anthropometric measurements (elbow height, side arm reach, forward hand reach,
grip diameter).

2. Literature Review

Design functions become more important in defining the physical shape of the product to meet
customer needs (Del Rio Vilas, 2013). Aspects Affecting the Design of work facilities can be
influenced by several aspects originating from various disciplines of existing expertise
(Wigjosoebroto, 2003).

Physical Anthropology Layout Human Relationships
and Behavior

A 4

Working Time Work Station Design | Work Method Study
Measurement I
Occupational Health Human Relationships Maintaina bility
and Safety and Behavior

Figure 1. Schematic of Aspectsthat affect work facilities

Design Criteria is the application of creativity to formulate and provide a solution to a problem,
or provide a solution that has been solved in a different way. Criteriafor the design of crackers cutting
tools are asfollows:

a. The construction of the tool to be designed is simple.

b. Easy to operate and the treatment.
c. Uncomplicated design.
d. Ease of operation of the operator.
e. Effective and efficient energy and time.
f.  High work productivity
Ergonomics

Ergonomics which consists of the word ergos which means work and nomos which means
natural law. Basically ergonomics is a systematic branch of science to utilize information about the
nature, capabilities and limitations of humans to design a work system. So that people can live and
work on the system well, namely to achieve the desired goal s through the work effectively, efficiently,
safely and comfortably (Das, 2016). In designing an ergonomic work system, there are five design
pr| nciples that need to be considered (Wigjosoebroto, 2003).

M aking machines adapted to humans.
- Minimize presentations that are out of design.
- A balanced work design, aswell as the reduced use of physical and less procedural matters.
- Emphasize the importance of communication.
- Using machines to increase human abilities.

The main regarding the discipline of ergonomics, as follow (Hardianto, 2014):

1. Ergonomics approach will be able to lead to “functional effectiveness’ and enjoyment of the use of
the equipment, fasilities and work environment designed.
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2. The ergonomics discipline approach is directed at the efforts to improve human work performance
such asincreasing work safe, reducing, excessive energy, getting tired quickly and minimizing tool
damage.

3. The design of equipment, facilities and work environments used relate to the anatomy (structure),
physiology (work) and anthropometry (size) of the human body.

To get agood work station, one of them applies the principles of ergonomics and economics of

movement divided into three types of discussion (Y anto, 2017).

- The economic principle of movement isrelated to the limbs.

- The principles of movement economy are linked to workplace arrangements.

- Theprinciple of the economy of movement isrelated to the design of the equipment.

Ergonomics goals and benefits
Innovative and creative thoughts about an appropriate technology (TTG), namely the

manufacture of an ergonomic cracker cutter. Cutting, which is still using ordinary tools, namely by
using a knifeto dice or cut so that accidents often occur in this cutting. The purpose of the application
of thistool ergonomically are (Supranto, 2001):
1. Design acracker cutting tool with ergonomic considerations, using anthropometric measurements.
2. Assisting crackers entrepreneurs so that cutting can be done safely and comfortably to reduce
accidents that often occur.
3. Inorder to shorten the cutting time
4. Can increase productivity
The benefits expected in doing this design are:
1. Assist the manufacture of crackers in designing cutting tools that can be done easily and efficiently
and, can produce in large quantities and the size can be homogeneous.
2. Theresults of the design can be used.
3. Toincrease cutting productivity.
4. Can be used to consider expand business UMKM.

Anthropometri
Anthropometri relating to measurements of the human body, which are used to determine

differences (characteristics or characteristics) in individuals, groups and so on. In connection with the
measurement of certain shapes and, anthropometry can also be defined as a science that is specifically
related to the investigation which is used to determine differences in individuals and groups. This
measurement is of course in accordance with the planning of the work tool. Anthropometric data used
for the design of thistool are as follows (Mujiono, 2020):
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Data anthropometric data used is anthropometric data that will determine the exact shape, size
and dimensions associated with the product from the largest population that will use the design
product. In general, 90% - 95% of the target population in the group using a product must be able to
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useit properly.

1. DataUniformity
The data uniformity test was carried out to obtain uniform data within the control limits. The steps
for testing the uniformity of the deviation data are (Nurnianto, 2014):
Determine the average price of the data:

x= 2%
N

2. Determine the standard deviation:
for:

2. _ 2 _—2
N <30 :»soz\/N(zx') Q%) N>30 o= Z(X'—X)
N(N—1) N1

3. Determine the Upper Control Limit (BKA) and Lower Control Limit (BKB) using the formula
(Mujiong, 2019).
N>30 = BKA=x+kxo
N>30 = BKB=x-kxo
k=95%=2
o = Standard deviation
k =level of confidence
4, Standard Time:
W =W, xP
W, =W, x 100%
100% — allownce(%0)
5. Standard Output (Mujiono, 2016) :
0,k
“Tw,
Dimana:
O, = Output Standart W, =Normal time

W, = Standard time We =cycletime

3. Methodology

In this study, 1SO 9001:2015 clause 6.1 used as a requirement to find gaps from the company's
actual conditions. The form in this research is based on ISO 31000:2018, which contains six points.

4. Results and Discussion

Using old tools the performance used is based on observations from the operator's activities, the
performanceis:

Skill :Good (C;) :+0.06
Effort :Good (C,) :+0.05
Condition : Everange :0.00
Consistency : Everange :0.00+
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Po :0.11
So the amount of Performance (P)
=1+Po

=1+0.11

=111

While the Allowance provided by the operator is: Personal Needs = 2%
Influential factors
Power expended (medium) =19%
Work attitude (standing) =1%
Work movement (normal) =1%
Atmosphere (enough) =6 %
=29 %
Next, the Cycle Timeis calculated (Ws),
Ws =12.5 menit
Amount of normal time (Wn):
Wn =WsxP
=125%x1.11
=13.87 menit/ kg
The standard time (Wb):
y 100 %
100 % — Allowance %
100 %
100 % — 29 %

=13.87x 100
71

Wb =Whn

=13.87x

=13.87 x 1.41=19.55 menit/ kg
Then the standard output (Os):
1 1
S =—=——
Wo 1955
=0.05 kg / menit
=3kg/ jam

By using the new tool, the Ws cycle time is obtained by: 4.17 minutes/kg. The performance
used is based on observations from the operator's activities, the performanceis:

Skill :Goaod (C,) :+0.06

Effort :Good (C;) :+0.05
Condition : Everange : 0.00
Consistency : Everange : 0.00 +
Po :0.11
The amount of performance (P)
=1+Po

=1+0.11

=111

While the Allowance provided by the operator is. Personal Needs = 2%
Influential factors
Power expended (medium) =19%
Work attitude (standing) =1%
Work movement (normal) =1%
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Atmosphere (enough) =6 %
=29 %
Next, the Cycle Timeis calculated (Ws),
We = 4.17 menit /kg
Amount of normal time (Wn):
Wh =Wsx P
=417x1.11
= 4.63 menit / kg
The standard time (Wb):
100 %
100 % — Allowance %
100 %
*100%-20%
100

=4.63x —
71

= 4.63x1.41= 6.53 menit/ kg
Then the standard output (Os):

Wb =Wnx

=4.63

Os = i — i
Wb 6.53
=0.153 kg/ menit
=9.18kg/ jam
With productivity of =
Os baru —Os lama _918-3 _ 206 %
Os lama
Figure 3. Homogeneous cutting tool test
Table 1. Calculating of Data Sufficiency Test
, IfN'>N-> .
Data Type N N enough data Conclusion
Elbow Height 40 257 257<30 Enough data
Handheld 40 21.25 21.25< 30 Enough data
Side Reach 40 2.16 216<30 Enough data
Forward Reach 40 8.29 8.29<30 Enough data
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Table 2. Data Uniformity Test

Data Type N BKA } BKB Conclusion
Elbow Height 40 4.14 111.58 cm 103.3 95.02 cm uniform data
Handheld 40 04 3.75cm 2.95 2.15cm uniform data
Side Reach 40 2.36 69.12 cm 64.4 59.68 cm uniform data
Forward Reach 40 3.73 59.33cm 51.87 44.41 cm uniform data
Table 3. Normal Distribution
| f
Data Type X count X cabie Conclusion
Xeount < Xtable

Elbow Height 2.30 9.49 2.30<9.49 Normal distribution
Handheld 3.56 9.49 3.56 < 9.49 Normal distribution
Side Reach 7.30 9.49 7.30<9.49 Normal distribution
Forward Reach 1.53 9.49 1.53<9.49 Normal distribution

Table 4. The size percentile data used for the design

Data Type Percentile 5% | Percentile50% | Percentile 95%
Elbow Height 102.5cm
Handheld 25cm
Side Reach 529cm
Forward Reach 51.8cm

5. Conclusion

From the results of the analysis above, it can be concluded as working facilities to determine the
time of dicing/cutting crackers the design of atool that produces a work system using anthropometric
measurements, anthropometric measurements used are: Elbow height when standing with 50%
percentile of 102.5 cm, forward arm reach with 50% percentile of 51.8 cm, side reach of hand with 5%
percentile of 52.9 cm, hand grip with 5% percentile of 2.5 cm, and mean while, from the analysis, the
standard output of the old equipment is 3 kg / hour, while with the new tool, the standard output is
9.18 kg / hour so that the productivity is 206%
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