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Abstract. The results of the competency test of a welding robot arm can be 
improved by implementing the management system of Occupational Safety 
and Health (OSH) during the learning process in the vocational education 
laboratory. The purpose of this study is to develop the OSH education 
management system for the laboratory of the welding robot arm. This study 
employed Research & Development (R & D) with the ADDIE model. The 
research consisted of two industries that have used welding robotic arms and 
the vocational schools of technology which have welding workshops. The 
feasibility of the research results was done through audit-trail triangulation 
from relevant experts, i.e educators, competency test assessors, operators 
and/or experts from the industry. The results were in the form of the OSH for 
educational management system and the redesign draft of vocational education 
laboratory model on welding techniques using robotic arms to accommodate 
OSH, 5S - Seiri (Sort), Seiton (Set in order), Seiso (Shine), Seiketsu 
(Standardize) and Shitsuke (Sustain) and the ergonomics of the room. The 
results of the needs analysis related to the welding robot arm of the industrial 
arm are used as the basic pattern to redesign, develop and to compile the 
implementation of the welding education laboratory model assisted by robotic 
arms and complete with the OSH education management system. The design 
was through simulative tested to the operators in the industrial partner and the 
students as potential users. The success can be measured by using the 
indicators the ease of use, the advantages, the disadvantages, the improvement 
opportunities, and the obstacles. The assessment results from the experts can be 
concluded that the welding robot arm laboratory model has met the ergonomic 
criteria, OSH and 5S can be declared feasible. The OSH application of 
education management (zerosicks) is able to improve the users’ competence in 
case of comfort, safety, and health. The limitation of this study is the difficulty 
in making the real laboratory model. A further recommendation is a need for 
action research in the implementation of the OHS management system 
synergized with the use of welding robotic arm laboratory. 
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1. Introduction 
The layout of the vocational education laboratory must be able to expedite the learning 
process of practice to be faster, more accurate, and more relevant. Besides, it can also 
guarantee safety and health, as well as its comfort to support the efficiency and effectiveness 
of the learning process. 
The problem is the way to analyze and redesign the vocational education laboratory in the 
welding automation process that is comfortable, healthy, and safe with robotic arms to 
increase learning productivity. The design of the vocational education laboratory includes 
dimensions, size, coverage range, the layout of tables and chairs, machines or other 
supporting tools that are associated with user limitations. 

1.1. Laboratory layout   
The layout of the vocational education laboratory for welding should accommodate the space 
for robots and other supporting equipment to support the learning process. Workplaces in 
vocational education laboratories are a well-designed room for machines or tables and other 
supporting equipment that can fortify learning productivity [2]. 
Redesigning the learning layout that accommodates anthropometric limitations is aiming to 
enable students to carry out their learning activities that are comfortable, healthy and safe in 
order to avoid illness due to its practical work, for example, CTDS. By doing so, it is 
expected that the learning process can run effective and efficient. 
Good interaction between the welding robot and its users is based on anthropometric data and 
the limitations of the student movement (human-factor). The awkward or extreme movements 
need a lot of repetition and excessive energy so it should be reduced by setting the layout of a 
robotic welding arm and other supporting equipment as well as other raw materials. 
Anthropometry is used as ergonomic consideration in redesigning including measurement of 
certain dimensions and characteristics, such as shape, size, height, width, the weight of the 
human that covers the body, volume, center of gravity, device of inertia and mass of body 
parts [8]. 

1.2. Welding robot arm 
Automation as mechanization in the work process to make sure its comfort, cost savings, and 
outcome improvement [3] [6]. In this automation era, robots are used as all automatic 
instruments in the form of programmable multi-function manipulators that replaces some 
human functions to perform dangerous tasks. For welding case, the use of a robotic arm in the 
manufacturing industry will be more efficient and effective. Robots are generally employed to 
perform unsafe and dangerous tasks, as well as repetitive and unpleasant work [4]. Robots can 
perform material carrying, handling, assembling, welding, loading and unloading, painting 
and spraying. Robots are very useful because they have high precision, intelligence and 
endless energy in doing tasks instead of humans. The robot industry is a multifunctional 
design that can be re-programmed to move material, parts, tools, or special devices through 
the movement of programmed variables for the various tasks [1]. Usually, the robot welding 
system consists of robots, welding equipment, controllers, working clamping devices and 
motion devices to take workpieces right in their position. It also contains robotic motion 
equipment to move around the robot and good welding orientation, sensors, and safety 
equipment [5]. The welding process itself is a fabrication process that combines materials, 
such as metals or thermoplastics by causing coalescence. 
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