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Abstract : In the study, Three-dimensional drawing parts for conformal cooling circuit cavity & core and their 3D Metal
parts using DMLS(Direct MetalLaser Sintering) and NC integrated machining center were showned. For conformal
cooling circuit cavity and core parts, I discussed its practicality to DMLS multiple machinins process introducing general

manufacturing process and comparing with them.

Key Words : DMLS(direct metal laser sintering ), conformal cooling channel, RP(rapid prototype), layer-by-layer.
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RP(rapid prototype)®ll €13+ A5 =9 44
S it A 23 AR W7t A
o AF AESE A RE o= 3
o T UE Aol Stk ek ofF] A
7F azela gl it ol oEshH
7HAo] Ui vt AR A5t AFHA o]oj A Uyt
TAa7IYol= dAH A Eatrhe whido] Sl

2 ApoEs F55EE dolAR 3D DaaE
Aduirorn Abete] 2S5 28 WAoo A
Aste] F7HA TheHo R VIAVFE o RE
2 A AEFE F A8Y W3R 5
AAeH= DMLS(direct metal  laser
I FA 03Pt A weE Ne
37k BAs A&ate] v
A1 (battery case)®l FKcore)2t 7HRIE](cavity) =
A5 A Azfste] AlFe] A7 AUEe} W X
L 7FAIRE 5 AA Alx T vlal A6t
o] 484} A84s HESAL ST Fig 1<
DMLS 383 NC 7he &2 597Fe3h wiE 2] 7o
2:9] FflE S8 FFS dEhia ok

S Twm=

al
E

U o LA
ol

to mlo

Al

]

moh N =
[e3

X
s

Iy

L
fu

b

ol

*
base plate ‘
Fig. 1 Cavity shape of Battery Case mould manufactured by
DMLS and NC
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Fig. 2 (a) 3D drawing of Battery case cavity mold (b) The
wireframe of cavity cooling circuit
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Fig. 3 (a) 3D drawing of battery case core mold (b) The
wireframe of cavity cooling circuit
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Fig. 4 (a) NC Tool (b) tool holder
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Fig. 6 (a) solid powder particle (b) particles magnified by 200
times
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Fig. 7 (a) upper side measured by CMM (b) bottom side
measured
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Fig. 8 Surface roughness tester(a), Rockwell Hardness
tester(b)

Table 191 A= 78] E]
YEeERNSIET

FEe 7k HelHE

Table 1 Cavity cutting work condition by DMLS

NO | adding&cutting work condition data
1 Laser speed (mnvsec) 700
2 Laser output(w) 320
3 Spot dia. (mm) 0.2
4 Laser condition Melting
5 Melt powder Maretching
6 1 Layer thickness (mm) 0.1
7 Total process 79
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Table 2. Cavity cutting work results

No | adding&cutting work inform Results

1 Total sintering time (hr) 97

2 Total milling time (hr) 9

3 Total work time (hr) 106

4 Rockwell Hardness (HRc) 39~41

5 Cavity parts size (mm) H63x146x150

6 Warping (mm) 1.44
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Table 3 Core cutting work condition

NO | adding&cutting work condition data

1 Laser speed (mmyv/sec) 700

2 Laser output(w) 320

3 Spot dia. (mm) 0.2

4 Laser condition Melting
5 Melt powder Maretching
6 1 Layer thickness (mm) 0.1

7 Total process 147
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Table 4 Core cutting work results

No | adding&cutting work inform Results

1 Total sintering time (hr) 168

2 Total milling time (hr) 155

3 Total work time (hr) 183.5

4 Rockwell Hardness (HRc) 38.5~40

5 Core parts size (mm) H71x150x170
6 Warping (mm) 0.7

Fig. 10 (a) Core shape of Battery case mold manufactured by
DMLS and NC (b) core settled on the machine
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Fig. 11 (a) core of Partices by DMLS & NC Integrated
machines (b) left side’s core particles of core
manufactured by general process and right side’s by
DMLS and NC

Fig. 12 (a) core shape adapted for Particles of core
manufactured by Integrated machines and weld line
plastic sample (b) weldline sample

Fig. 13 (a) core particles by DMLS & NC integrated machines
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Table 5. Core cutting work results

No | adding&cutting work inform Results
1 Total sintering time (hr) 17.5
2 Total milling time (hr) 50
3 Total work time (hr) 67.5
4 Rockwell Hardness (HRc) 38.5~40
5 Core parts size (mm) H29.9x115x115
6 Warping (mm) 0.03
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