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Abstract This study investigates the effects of the Kano model on the product quality and
quality satisfaction on the FDM low cost 3D printer, which is used by consumer and makers.
3D printer product quality is analyzed in terms of functionality, usability, durability, reliability
and safety based on the inherent quality of the product itself. This study were tested using
Kano analysis to calculate the product detail characteristics and Timko coefficient to calculate
the degree of satisfactory effects of the 3D printer. As a result, this study becomes product size,
the output speed, durability against external impact as attractive quality and the safety part is
regarded as One-dimensional quality. With the exception of surface resolution, the Timko
customer satisfaction index was the same as the Kano model.
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Percent
15
63.7
26.9
1.0
4.0
3.0
69.7
104
35
154
1.0

Respon
dent
128
54
2
140
21
31

Student
College student
Employee
Self-employment
Official
etc
Department of
Engineering
Humanities/
Social Science
Department of
Natural Science
Department of
Medicine
Department of
Art
etc

Classification

Job
Major/
Interests
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Percent
59.7
40.3

9.5
71.1
8.0
85
2.0
1.0
34.3
2.0
45
2.0
48.8
85

Table 3 Demographic Characteristics
Respon
dent
120
81
19
143
16
17
4
2
69
98
17

Man
Woman
21730
31740
41750
51760
Over 60
parts
Demonstrat
ion
Education
and
Research
etc

Under 20
Assembly

Prototyping
prototypes
Functional

Classification

Gender
Age
Purpose
of use
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007 7 B Mee AAsn ok A9 FA, 9FD § 5744 aom PRl B4
2 O3t 63.7%=E, 3AMYE 269%= tlEA) o] sttt AExALE Fd 549 HolHE Fal
Aol B2 Folrh ol FojHt SDEZR-EHE o KanowAl & stlem Kano R@oA 2
&3t HAFES wSs 2 AT 488%, AlAFE °olH & o] &3ty nATIZAGT} A ETSA
A4 343%, 7E85%E AA ST Utk 3DZA  FE AdsA
HE AM&ete AREAMY] HdE Ev #AAlEoFE Table 4914 U2 AAE 7|54, A=A, U+
B FeAdo] 69.7%, d=ALE 154%, <% A, AR, b S A B gSa) 2
ARSI Al E o] 10.4% = YERSETE 3DZHY 7)5A oA Bd AE =27,
FYE5E, 2ATGA, g A Y 5 7
549 ZudA ujg A FAR e o
4. &4 431t = U=aAE3DEZHHY] Vel FENoR:
27 WES dogd & gel AAY $9% 3
4.1 tlolHA E|AM 3DZ2E 2| Kano & ookEs et xusdE S AAE
Zx 2N A °of ¥W vy d¥9d EFFHZ eyt
ole} #WR3Fte] HAAHFHIDZHE AZFAE
BoAT A WolAx BAEA Y=y AEFAN N R d4de] eI saetn &
ZEe AE EAS Kano®del o]9d wy T Ath
& ol&ste] AFol W uA Tg FAEEE A SHeM = bFE FaAgolM e &
e EA, d9F EA gAn Ed w3 AT 74, 4% 54 WR Seldel viEA
FAZ e BV A4, A g
Table 4 Kano Classification Analysis
Kano
Division Product Detail Characteristics A 0 M | R Q total | Classif
ication
1. Product Size 11| 24 3 30 2 31 201 A
2. Output speed 106 | 83 1 8 0 3 201 A
Functional | 3. Surface Resolution 94 95 2 6 0 4 201 0
4. Material Diversity 110 | 75 2 8 0 6 201 A
5. Color support 102 | 74 5 10 2 8 201 A
6. Maintain performance 95 85 3 11 0 7 201 A
Reliabilit 7. Performance Measurement 95 80 2 21 1 2 201 A
chabiity 8. Warranty Period Maintenance 67 95 19 17 1 2 201 0
9. Standard manufacturing 60 99 18 19 1 4 201 0
10. Maintain long-term performance 82 | 101 4 7 1 6 201 0
Durabilit 11. Time required for maintenance 93 73 1 25 3 6 201 A
UrabHY 19 "External shock 98 | 84| 4 | 10| 1 | 4 | 20 A
13. External environment 109 | 74 1 10 1 6 201 A
14. Ease of Manufacture 98 85 4 9 0 5 201 A
Usabilit 15. Ease of use 101 | 77 5 12 2 4 201 A
SAPHY 716, Easy maintenance 97 |84 | 3 | 13| 0 | 4 | 201 A
17. No post-processing required 82 42 0 17 50 10 201 A
18. Design safety 47 | 129 | 14 7 0 4 201 0
Safet 19. No harmful substances generated 17 | 106 | 36 8 31 3 201 0
Y 20. Safe use 37 | 1283 | 28 8 0 4 200" 0
21. Physical harmlessness 32 | 114 | 28 7 14 5 200" 0
* 201 AESHEA T AF 99 nSEAY
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Table 5 Timko Classification Analysis

Customer Customer Timko
Division Product Detail Characteristics satisfaction | dissatisfaction lassification
coefficient coefficient cla ca
1. Product Size 0.80 -0.16 A
2. Output speed 0.95 -0.42 A
Functional 3. Surface Resolution 0.96 -0.49 A
4. Material Diversity 0.95 -0.39 A
5. Color support 0.92 -0.41 A
6. Maintain performance 0.93 -0.45 A
Reliabilit 7. Performance Measurement 0.88 -0.41 A
Y 8. Warranty Period Maintenance 0.82 -0.58 O
9. Standard manufacturing 0.81 -0.60 O
10. Maintain long-term performance 0.94 -0.54 O
Durabilit 11. Time required for maintenance 0.86 -0.39 A
ura v 12. External shock 0.93 -0.45 A
13. External environment 0.94 -0.39 A
14. Ease of Manufacture 0.93 -0.45 A
Usabilit 15. Ease of use 0.91 -0.42 A
Y 16. Easy maintenance 0.92 -0.44 A
17. No post-processing required 0.88 -0.30 A
18. Design safety 0.89 -0.73 O
Safot 19. No harmful substances generated 0.74 -0.85 O
v 20. Safe use 0.82 ~0.77 0
21. Physical harmlessness 0.81 -0.78 O
IS A G} ANEUNFZASFTE 2 3DE FAR o]Fdte golZ Ato]FE ZHA AL UTh
dH AF FEEA FAEd AALS AL HAAE3DZAYHE A B AL AL
BE ool AAWEAS 08014 £ Ao Eo| WoldE 3DLAE wHY Fhde o
2 Hola 9t} = 3D THYH AF FH #d ¥ oad9d 4 e JGdd FHE o 7l
%54, A4, WFA, AHEA, A el otk ol 3DZAE AxAsh Bl AEol
29w AFEAE O B BES 17 ol DT ojhd AE TAars w4
As & F Atk DAENSAFAA FAA = MEs stAY v &5S shed oA v
dA AANRY, FAEL VY, A4S A ERE d 5 gt A4 847t E F 9
A, AA a5 Alggke]l 0701 082 AlFE < Zojt}.
Az B Al FEHA vy
ol g Wrke AL on @t
Fig. 3¢ 2@ FDM 4¢ d=ag3Dzd 5 ZE 2 3AH
H AEF 1F F2 Fol 94 Timko L7t
FAe AdE BH 140 FEo] wiEA 4, B oo A= Kano@o] 7]uks F1 AR
Th el el FAR vl A ol geg voAar PRt H2ARIDEUL
AbgAEC] HQE 3DE™EE AV|ER 4 AE FA U 24 B3 dHow AFE
star glol wigd FHS o AshAl dAskeE of tia WolA 2~ WEEES mloldlEal Az
Aol AEs & g vk ARl Adel WEE gz 3p=AY AF A A EAQ A
el Zidste wA e MEsked dA qe g9 Fo 29e motsnuat sAT)
o wiEA FddAM A9 Fd £ A oAl ANE AT Ave gt 2o
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