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A Study on Manufacturing Process of Pattern with LOM System

Man Sung Choi*, Bac Ho Choi**

ABSTRACT

Rapid Prototyping(RP) has been widely applied in designing and developing process of new products. RP can
reduce the lead time and expense required to bring a new product form initial concept to production. Among
several RP process can dramatically réduce the total build time and be applied for fabrication of large-sized and
free form object because it uses in LOM the paper thickness is 0.05~0.38mm as deposition feature segment. In
this study, mechanical properties of pattern with LOM system is studied for optimal design of sand mold casting.
The main result is that tensile, compressive strength and pattern size are significantly affected by temperature of
hot roll.

Key Words : RP(FH LA ZHH), LOM system(Z 533 A 2 H)), Mechanical properties of pattern(ZH 82| 7} A &
437y, Optimal design of sand mold casting(FE & HH2A)
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Fig. 1 Overview of LOM system structure’'”

Table 1 Specification of LOM system

Maximum Part Size |80mm(L)X 550mm(W) X 500mm(H)

"+0.010" X-Y-Z
(relative feature location)

Laser Beam Diameter| 0.25~0.38 mm (100W CO; Laser)
Cutting Speed

Part Accuracy

600 mm/sec

Paper and other Materials
Coated with Heat Seal Adhesives

Sheet Material Type

Materials Thickness |0.05~0.38mm
Lamination Process |{Hot Roller Compression
Input File Format "STL"

Control & Slice S/W|LOM Slice
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Fig. 3 Specimen of the compression test
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Fig. 4 Specimen of the tension test
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Table 2 Measured values of the pattern of compression
test with hot roll temperature (mm)

Size
A B C
Sample
KS F2206 45.00 15.00 15.00
260°C 4529 15.20 15.01
288C 45.30 15.19 15.22
316 4531 15.23 15.25

Table 3 Measured values of the pattern of tension test
with hot roll temperature (mm)

Szl s lB|clip|E| F| G |K|WH H
Samp>

KS
F2207

260C
288°C
316C

50.00[32.50{30.00/32.50|50.00|R212.5|R212.5|7.50/2.50|15.00;

50.48/34.72/20.0039.98/50.11|R213.6|R215.2{7.56/2.59|14.85
50.24(40.02(19.77|35.09|50.43|R220.7|R222.4|7.53|2.58}15.10)
50.53/34.81(19.97139.76/50.49|R225.8|R214.2{7.59|2.59]15.55




Ay

- A FRALTEE A A1sE ABE

4.1 &U4E Alg 23

4% NY A% oed T AR s
Eis=3

AERE = L [kgfimm® ]

A%AAF = 4EL [kgfimm’]
P:AUEF [kef] AFYE FEH [mm]
4P:RARENAA ] e '8}?1‘1794 A} fkef]

1: ERAY [mm] 4k 4Pl HE F5FF [mm)

Table 4 Results of the compression test

Def]
Samp>
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dEdET

A AP I
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415
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P
{kef] [kef/mm’]

525

228.3] 230

2.49

45.29; 3.0

3.0

27.46
28.50

557 {231.2 440 145.30

316 T

599

232.4

2.57

468

45.31

3.08

29.55
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Table 5

Results of the tension test

Samp>

Def} p

[kef]

[mm’)

Q1 1(}—7(}5
[kgf/mm o

AP
[kef]

I
[mm]

Al
[mm]

Q1A 5=
[kgf/mm ]

260C

232

385

6.03

18

50

1.34

17.45

288T

235

39.0

6.03

22

50

1.38

21.32

316TC

243

40.3

6.03

29

50

1.41

25.52
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Photo. 1 Decubing in LOM process
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Table 6 Measured values of the pattern for G/B housing
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Fig. 6 Measured pattern of G/B housing
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;‘T AANS | 2R | 0472 |48
1 15.240 16.588 -1.348 -8.845
2 20.770 21.351 -0.581 -2.797
3 57.740 58.971 -1.231 -2.132
4 45.420 46.222 -0.802 -1.766
5 38.400 38.751 -0.351 -0.914
6 191.300 192.070 -0.770 -0.403
7 237.840 | 238.642 -0.802 -0.337
8 82.040 82.200 -0.160 -0.195
9 96.240 96.312 -0.072 -0.075
10 302.570 302.742 -0.172 -0.057
11 209.560 | 209.680 -0.120 -0.057
12 150.940 150.958 -0.018 -0.012
13 41.020 41.010 0.010 0.024
14 120.550 120.506 0.044 0.036
15 151.950 151.801 0.149 0.098
16 166.410 166.182 0.228 0.137
17 107.220 107.051 0.169 0.158
18 258.650 | 258.071 0.579 0.224
19 101.300 101.056 0.244 0.241
20 101.950 101.667 0.283 0.278
21 49.900 49.565 0.335 0.671
22 62.000 61.440 0.560 0.903
23 13.170 12.870 0.300 2.278
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