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Dimensional Characteristics of Impeller Output Using 3D Printers
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ABSTRACT

This study analyzed the output precision of 3D printing methods. The inner impeller of the centrifugal
compressor was printed in as a sheet with 100% packing density using two methods: field deposition modelling
and stereolithography. Dimensional differences between the initial CAD and printed models were evaluated using
a 3D scanner. To investigate the dimensional characteristics of the 3D printed impeller, 3D dimension analysis
and point dimension analysis were performed. The point dimension analysis was divided into 3D and 2D for
comparative analysis.

Keywords : FDM Method 3D Printer(FDMZf4! 3DZZIE{), SLA Method 3D Printer(SLAEH! 3DIZEIE),
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Table 1 Design specifications of the impeller

(Unit, mm)
Impeller diameter 120
Impeller height 80
Number of main blade 6

01\
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Fig. 1 Reference data model of the impeller

B §  twaher "

| JdE | ‘

Fig. 2 FDM, SLA 3D Printer. Left FDM, Right SLA
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Table 2 Processing conditions of FDM type

Material PLA(Yellow)
Print core AA 04
Layer height 0.1lmm
Wall thickness 1.0mm
Wall line count 3
Top thickness 1.0mm
Top layer 10
Bottom thickness 1.0mm
Bottom layer 10
Infill density 100%

URA open model
of impeller

(b) Impeller slicing
view in cura

Fig. 3 FDM 3D printing process of impeller

Table 3 Processing conditions of SLA type

Material Resin(Grey V4)
Print setting Legacy
Layer thickness 0.lmm
Supports raft type Full raft
Supports density 1.0
Supports touchpoint size 0.6mm
Flat spacing 5.0mm
Slope multiplier 1.0
Height above raft 5.0mm
Raft thickness 2.0mm
Infill density 100%

(a) Front

(b) Right
Fig. 4 SLA 3D printer stacking direction of impeller
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Fig. 7 Scan model of SLA 3D printed impeller
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Fig. 8 Initial alignment of design model and scan
model to FDM 3D printing method

e

(b) SLA method
Fig. 5 3D Printer Additive Manufacturing of Impeller
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— Fig. 9 Best fit alignment of design model and scan
Fig. 6 Scan model of FDM 3D printed impeller model to FDM 3D printing method
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Fig. 10 Initial alignment of design model and scan
model to SLA 3D printing method

Fig. 11 Best fit alignment of design model and scan
model to SLA 3D printing method

Table 4 Dimensional alignment analysis of design
model and scan model

(Unit, mm)
Content Tolerance FDM SLA

Min +0.05 -0.1688 -0.7497
Max +0.05 0.1688 0.7509
Avg. +0.05 0.0027 0.1749
RMS +0.05 0.0616 0.2767
Std. Dev. +0.05 0.0616 0.2144
var. +0.05 0.0038 0.0460
+Avg +0.105 0.0506 0.2301
-Avg +0.05 -0.0440 -0.1068
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(b) 3D comparative analysis result of SLA method

Fig. 12 Dimension 3D comparison analysis result with
design model and 3D printed model

Table 5 Dimension 3D comparison result with design
model and 3D printing model

(Unit, mm)
Content Tolerance FDM SLA

Min +0.05 -0.8500 -1.2571
Max +0.05 0.8502 1.2574
Avg. +0.05 -0.0016 0.1745
RMS +0.05 0.1398 0.2772
Std. Dev. +0.05 0.1398 0.2154
var. +0.05 0.0195 0.0464
+Avg +0.05 0.0872 0.2290
-Avg +0.05 -0.0878 -0.1047
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