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Abstract: The manufacturing process has been continuously improved in the industry. The 3D-printer
has become one of the most widely used new techniques for manufacturing. This study aims to
investigate how the mechanical characteristics of the test samples are affected by the 3D-printing
parameters. Types of plastic (ABS, PLA, PETG), printing speed, infill density, shell thickness, and layer
height are all printing parameters. In the test findings, the mechanical characteristics of samples made
using 3D-printers are compared. It was found that the printing parameters, which are plastic type, shell
thickness, layer height, printing speed, and Infill density, respectively had a significant effect on the
mechanical properties. The mechanical strength increases when the printing parameters are increased.
Furthermore, the findings indicate that the shell thickness 3 layers, printing speed 30 mm/s, Infill density
20%, and layer height 0.3 mm are the printing parameters that provide the best mechanical qualities for
all kinds of plastics. PLA is the plastic that exhibits the best mechanical qualities in this study which the

compressive, tensile, and bending strengths are 25.29, 20.84, and 63.44 MPa, respectively.
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M99 2 MINAaILTILNANaFIaLUL 2 320U (24)

Level Shell  Printing Infill Layer
Factors Formulation
Low Medium High Thickness Speed Density Height
Printing speed (mm/s) 30 60 90 Setting 1 1 30 10 0.1
Shell thickness (line) 1 2 3 Setting 2 1 30 10 0.3
Infill density (%) 10 15 20 Setting 3 1 30 20 0.1
Layer height (mm) 0.1 0.2 0.3 Setting 4 1 30 20 0.3
Setting 5 1 90 10 0.1
Setting 6 1 90 10 0.3
Setting 7 1 90 20 0.1
Setting 8 1 90 20 0.3
Setting 9 2 60 15 0.2
Setting 10 3 30 10 0.1
Setting 11 3 30 10 0.3
Setting 12 3 30 20 0.1
Setting 13 3 30 20 0.3
Setting 14 3 90 10 0.1
Setting 15 3 90 10 0.3
Setting 16 3 90 20 0.1
Setting 17 3 0 20 0.3
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Delamination failure Local buckling failure
Setting 14 Setting 1
Printing Printing
Speed Speed
30 mmv/s 30 mmv's
Infill Infill
20 % 20 %
Shell Shell
3 time 3 time
Layer high Layer high
0.3 mm 0.1 mm
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A15191 3 HANNINARBUAIANULTINITIDA

Compressive strength (MPa)

Formulation

ABS PLA PETG
Setting 1 2.99' 8.40° 3.34M
Setting 2 6.08FG" 14.06°  6.69"
Setting 3 457" 9.79' 5.36°
Setting 4 5.47GH 15.75F 8.64F
Setting 5 412" 9.02" 3.74"
Setting 6 8.05PFF 13.61°  6.14"¢
Setting 7 6.30"¢" 11.08" 5.62°
Setting 8 7.52EFC 15.24F 6.90°
Setting 9 8.29CPEF 18.42F 9.33F
Setting 10 10.045¢P 18.42F 10.68°
Setting 11 9.50°¢PE 23.438 13.678
Setting 12 12.24"8 20.22° 11.58C
Setting 13 13.62" 25.29* 14.65"
Setting 14 10.60°5¢ 18.41F 10.62°
Setting 15 12.34%8 24.07"8 11.60°
Setting 16 13.114 21.68° 11.85¢
Setting 17 14.24» 25.51A 13.6678
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M15191 4 MINATERANVLYIUTIUN9EDE (ANOVA) 2848 LANINaaswnagay

Compressive strength

Tensile strength

Flexural strength

Source DF P- Adj Adj F- P- F- P-

Adj SS AdjMS  F-Value Adj SS Adj MS

Value SS MS Value Value Value Value

Model 10 1550.35  155.04 543.91 0.000 509.41 50.94 69.0 0.000 441113 44111 35.35 0.000
Linear 4 1545.98  386.49 1355.93  0.000 498.94 124.73 169.0 0.000 4315.18 1078.79  86.44 0.000
A 1 1202.05 1202.05 4217.12  0.000 304.19 304.19 4122 0.000 687.43 687.43 55.08 0.000
B 1 1.98 1.98 6.95 0.012 20.01 20.01 271 0.000 0.01 0.01 0.00 0.978
C 1 42.98 42.98 150.79 0.000 1.28 1.28 1.7 0.195 129.92 129.92 10.41 0.003
D 1 298.96 298.96 1048.84 0.000 173.44 17344 2350 0.000 3497.81 3497.81 280.28 0.000
2-Way

4.38 0.73 2.56 0.036  10.47 1.746 23 0.049 9595 15.99 1.28 0.290
Interactions
AB 1 0.34 0.34 1.18 0.284  4.81 4.81 6.5 0.015  1.14 1.14 0.09 0.764
AC 1 0.49 0.49 1.71 0.199  0.19 0.19 0.2 0.609 0.76 0.76 0.06 0.806
AD 1 0.12 0.12 0.41 0.523  0.35 0.35 0.4 0.491  6.83 6.83 0.55 0.464
BC 1 0.51 0.51 1.78 0.191  0.18 0.18 0.2 0.622  24.35 24.35 1.95 0.171
BD 1 2.25 2.25 7.89 0.008  4.31 4.31 5.8 0.021  58.41 58.41 4.68 0.037
CcD 1 0.68 0.68 2.38 0.132  0.61 0.61 0.8 0.366  4.45 4.45 0.36 0.554
Error 37 1055 0.29 27.30 0.73 461.75 12.48
Lack-of-Fit 5 3.04 0.61 2.59 0.045 5.16 1.03 14 0.219  119.01 23.80 2.22 0.076
Pure Error 32 7.51 0.23 22.13 0.69 342.74 10.71
Total 47 1560.90 536.71 4872.88

*A RaANURIITBINITITUNY B AaanuiSlumsRuwTuwnu C Aaanunimuiuaainatduduiu uas D Aaanugindactu
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M1351990 5 NANITNAFOUAIN LD ILTIAIVD I
WagAN ABS PLA waz PETG

Formulation Tensile strength (MPa)

ABS PLA PETG
Setting 1 6.29° 11.48% 7.97%
Setting 2 9.08PEF 14.66° 10.23°PE
Setting 3 6.83" 11.047¢ 7.097¢
Setting 4 7.85¢H! 15.19F 11.23°P
Setting 5 5.817 9.91°¢ 6.857¢
Setting 6 8.34FFCH 14.61F 9.66F
Setting 7 5.92 10.687¢ 6.38¢
Setting 8 7.54H 14.54F 10.00°F
Setting 9 9.31CPE 13.86F 11.26°P
Setting 10 10.138¢P 17.74°° 11.41¢
Setting 11 11.88% 19.42°8 14.98%
Setting 12 10.305¢ 17.04° 13.21B
Setting 13 11.77% 20.844 14.15%8
Setting 14 8.08 ¢! 14195 10.57CPE
Setting 15 10.81"8 18.938C 12.848
Setting 16 8.73EF¢ 14.96F 11.06°PE
Setting 17 11.70" 19.268 15.224
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ot luz19 21.23- 44.04 MPa I@ﬂﬁwmaﬁﬂmju PLA
Iﬁmmmﬁumﬁﬂgaﬁ zg@luussﬂwwawaaﬂ 3 Tha
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M19197 6 HANIINAROUAINUUTILIIAAVD

WaNRAN ABS PETG uag PLA

Formulation Flexural strength (MPa)

ABS PETG PLA
Setting 1 20.87" 21.23% 36.88G"
Setting 2 25.14F¢H 35.39€PE 52.09°P
Setting 3 25.067¢H 27.65M 34.13"
Setting 4 25,327 38.59¢P 60.35"
Setting 5 20.80" 25.16% 35.47"
Setting 6 32.788¢P 33.80FF¢ 52.6°0
Setting 7 24.32¢H 27.05" 41.99%¢
Setting 8 35.5818¢ 36.88CPF 54.748C
Setting 9 30.28CPEF 33.32FFC 45.78FF
Setting 10 25,5776 30.83¢H! 44 625F
Setting 11 37.68"8 44,03 61.88"
Setting 12 31.38C0E 31.8cH 45,025F
Setting 13 35.2148¢ 43.33"8 63.44"
Setting 14 25.84EF¢H 30.90°H! 42.78°
Setting 15 39.45% 39.238¢ 59.03"8
Setting 16 28.620EFC 28.73™ 49.34PE
Setting 17 34.90"B¢ 34.94PFFC 62.674
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