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A Study on the Qualification Development of 3D Printing Operation
Expert and 3D Printing Development Specialist

Kang Seok Joo’, Woo Mi Hye

Human Resources Development Service of Korea
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Abstract This study aims to develop qualification criteria for training and establishing an expert pool of 3D printing
operation experts and 3D printing development specialists in the emerging 3D printing industry. We investigate the
domestic and international 3D printing industry, as well as 3D printing- related training institutions and quantity of
test examinees. Utilizing competency analysis, this study examines the competencies and educational content of both
3D printing operation expert as well as 3D printing development specialists. In addition, a survey was conducted on
the issue of institutionalization of qualification criteria for 3D printing operation expert and 3D printer development
specialists. This study further proposes evaluation methods for qualification criteria for both 3D printing operation
expert and 3D printer development specialists based on simulations of both written and performance tests. Based on
the findings, this study proposes instructional program outlines as well as comprehensive guidelines for training and
qualification processes for 3D printing operation expert and 3D printer development specialists.
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Table 1. 3D Printing Operation Expert Core Competencies
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1 |Setting for supports 1 |Reviewing for program compatibility
Development  for .
.. . Development for user interface
2 |Slicing application 2
program
software
3D Printer 3 |G code 3 |CAM Simulation
setting 4 |Preparing the materials 1 |Technical review for the parts
5 |Preparing the data 2 |Analysis for effective of improvement
- - 3D Printer 3 |Planning for improvement
6 |Setting for machine output
Improvement 4 |Action for improvement
1 |Checking for output procedures 5 | Verifying improvement activities
Buildi 2 |Managing for faulty output 6 |Reporting outcome
uilding parts
and Pos 3 |Collect output 1 |Observation for Safety prevention
process . 3D Printer 2 |Choice of risk factors
4 |Polishing Safety
P -~ Management 3 |Plan for Safety prevention
Antng 4 |Action for risk factors.
1 |Calibration
Management for | 2 |Dry run test 223 uwitE =&
the machine and - SREl A Eo A 2 ARl SIAL Al B
Safety for 3 |Check list 3DZURAF-EAL 3DZAE LA 7IAL AlE
t A 3L
operators 4 Following safety guideline while FES A [3£1], [3£2] A AR A 5EA W8-S
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Table 2. 3D Printer Development Specialist Competencies

Analysis

Duty No |Task

1 |Analysis for design conditions

2 |Design for circuit diagram
Circuit 3 |Securing Design reliability
Mechanics
development 4 |Review for mechanics

5 |Design mechanics

6 [Securing stability for mechanics

1 |Development for driving parts
Development for| 2 |Development for horizontal devices
driving parts 3 Development for device of materia

recycling

Development for 1 |Design for nozzle
the 2 |Design for optic modules
building nozzle 3 |Design for hybrid system
Development for 1 |Design plan for control program
control Design for control program
program 3 |Verifying the control program
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Table 3. Career Categorization

Table 5. Test Subjects for 3D Printing Development

- } Specialists
Korean 3D printing operation
Occupation expert . Number of
. X . Subjects
English 3D Printer Engineer exam.
Field . 3D Printer 3D Prin'mr Circuit and 20
occupation Mechanics
Name of \éVrittcln ) 3D Printer devices 20
education - . Xamination -
or training 3D printing operation expert (Subjects) 3D Printer program 20
course 3D Printer calibration and 20
— - maintenance
Qualification 3D Printing operation expert - -
3D Printer development specialist Performance 3D Printer Assembly and Practical
test output checking, CAD, type
3D Printer program 2 questions
2.3.2 SAXHH
SAIXHA B Qualification Type of Time of exam
“IDZHE A EELAP 0] SAx4L 3 Z7}r]|4e exam question © of exam.
AANGE) SAAAT FLaA 754} FEol7] HE witen | Multiple choice hour
_ from 4 (total 80 questions)
o AIAHA Algke] gl
= Performance Performance 4 hours
“3DEAENLAF AP Y SAIAALS d 77} (Practical)
SAANY SAAA} e A g et
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Table 4. Test Subjects for 3D Printing Operation Expert

. Number of
Subjects umber: o
exam.
3D Scanner 10
3D Modeling 13
Writt . .
N e_n . 3D Printer setting 13
Examination
(Subjects) 3D Printer output and Post process |14
3D Printer Calibration and
. 10
Maintenance
3D Printer Product building, Practical
Performance .
test 3D Modeling, 3D Scanner, type
3D Printer Maintenance 2 questions
lificati . .
Qualification Type of question Time of exam.
exam
. Multiple choice Thour and 30 minutes
Written .
from 4 (total 60 questions)
Perfc
Performance er O@ance 4 hours
(Practical)
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