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In this study, an experiment was conducted using a 3D scanner, commonly used
in reverse engineering techniques, and the newly introduced CT measuring
machine. The hole, width, and angle of specimens having various shapes were
designated, the error rates in dimensional modelling generated during scanning
with each device were compared, and the models were printed using a 3D printer.
A secondary comparative analysis of the two printed specimens was conducted;
the causes of dimension errors that occur during the printing process after
scanning with each device and the differences associated with variation in shape
were also analyzed. Based on the analysis results, the featured shape for each
scanning application method and issues to consider in reverse engineering were
presented, and the use of the CT measuring machine was recommended as a

method to minimize error rates in dimensions and ensure efficient reverse

engineering.

1.M 2

12

[(

=
=
T

Bl

O
==

1°*°1Wb oS Litgl 7|
AAIE A B Al EA A

o

=

el
HE
L2
&

o2 1]
e
b
i

>
o ofN A X
dor =y
i)

r® ol Y
il
I

il
)
He,
é

* Corresponding author. Tel.: +82-31-610-0272
Fax: +82-31-610-0298

E-mail address: junghs@engel.co.kr (Hyunsuk Jung).

393

AREETE o] GAOA 3D ZHE Y B9 7|E 94 S
AR} H1E SHoA B 821 A|AF 02 Wslshs A|7)7}
oAtk A 33 274719} 3D 2R AlFe] mdy By T
7} Zo] AR ol I A L A ZEA 2 71
of Al FFoF YNHE] A Al2ElET thekstal E7]311

o Wit FSole T AlxANA 7sd 2 1A
UEE 978 Zlojn oo wiet HAA W E=9 oS HE
Aolet. et o]t 9484 FgolA 3D ZHHS| S A
o FAT A el Azt a%le] € 4 k3D ZHE]



Hyun-Suk Jung, Su-Jung Park, Joong-Hak Yoo

ATAH

1

=

1o
m

M=) s
ZEA2E sk
ZRAAE A8 TH AA A

2 A% Led = ¢

i)
ol
o
o

i

ox,
tjo

G

o
o2
i)

o

|\
ol

=)
9‘&
g
foi
o
1

e
i
L

AARE Yol A
2 399t} 3D 29

AL

A7 AzHle] A
o = 95 o8 EAS 2H5)] oFsgitt. & AT

e 3D 29t CT Z471%

asfeor g AR AAskAL Sk

2. & O[E
2.1 3D 2744

B Agoxe TRk A 2ol 2] ARSI Sl FEH
3D 29 ARSI, 382 3D 29 ¢] del« Fig. 134
0] MTP (miniaturized projection technique)*d-4-S 4313
Tk MTP= ZEAES 7|56l Bt 0= 4|3 2719 arel
T 7pigkE ARSRIT FhlEke AlEe] 7)o wet ZEAE 9}
gt Aol AxlehH 2714 3jElE QlAgith

= YV
12+ 9| ke LCD Z2AEY 2-2)0)E glo]%|(sweeping

digital camera

Fig. 1 Mechanism of MTP
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scan 3D, Breuckma nn Co.)°]H, 332 100 WoliL 712} 3|
45 5005 kA, 2= PN 9 E 90~600 mm, AUEE
5~12 pmo|t}. (b)= CT Z%47](Model: Metrotom 1500, Zeiss
Co.)olH, 93 944E 3D 202 H3AA SH3H= W2
olt}. Xray?] FH AL 255 wol A= & 300x350,
7IAAEEE 8 umelth ()= 3D EZE|(Model: Formiga
P110, Eos Co.)°H #o|H &4 A= AlFsE ot 4
5= 50~60 pmeol™ Q13 #olo] AF 7= 0.1 mme] L A

Fig. 3 Experiment equipment and measurement position

Table 1 Injection molding experiment conditions

No. Dimension No. Dimension
1 2 10/15 (depth) 7 | 78 (X edge width)
2 & 15/10 (depth) 8 78 (Y edge width)
3 @ 30/5 (depth) 9 50 (Z edge width)
4 @ 13/out dia 10 45°
5 @ 14/out dia 11 59°
6 @ 23/out dia 12 75°
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Fig. 4 Inner diameter emror rates of 3D scanner
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Fig. 5 Outer diameter error rates of 3D scanner

= Modeling of 3D scanner

is = Specimen manufactured by 3D printer
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Fig. 6 Edge width error rates of 3D scanner
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Fig. 7 Angle error rates of 3D scanner
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Fig. 8 Inner diameter error rates
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Fig. 9 Inner diameter error rates of CT measuring machine
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Fig. 11 Edge width error rates of CT measuring machine
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Fig. 12 Angle error rates of CT measuring machine
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