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Abstract:

Demand for low thermal expansion materials is increasing due to the electrification of automobiles and the increase
in communication volume. Furthermore, products that have high thermal conductivity as well as low thermal
expansion properties have been earnestly desired in recent years.

Metal additive manufacturing technology has made it possible to manufacture products having complicated shapes.
However, there are still few reports of additive manufacturing technology using low thermal expansion materials.

The authors report the basic research results for the purpose of developing additive manufacturing technology for
low thermal expansion metals. Furthermore, as an application example of the technology, we will introduce products

that have the both low thermal expansion and high thermal conductivity by properly arranging position of each

material.
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Table 1 Chemical composition of sample (mass%)

C Si Mn Ni Co
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Fig. 1 SEM images of LEX-ZERO™ particles in the test
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Fig.2 Mass fraction and circularity for used LEX-ZERO™
particle produced by gas atomizer equipment
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Fig.3 Appearance of 3D printer
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Table 2 Laser irradiation conditions

Laser thickness (mm) 0.02-0.08

Laser power (W) 100-400
Scan spped (mm/s) 400-1 600

Scan interval (mm) 0.08-0.16

N +2 layer
(67° rotation)

N+ 1 layer
(67° rotation)
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Fig.4 Schematic diagram of laser scanning pattern'”



3D 7Y > & — 2l U TARBA IR R O SRR A

FAwTr—%—=77 v aik (7v3y 7 TR TC9000)
T, K7V CHUSEEERE (TR T, HEEIETEL
ik (A2 TRIHAAEREE SH-3000M) 12 & DllE L
Too %12, LIAGE DiERES QL 2 SRV 5T W 13,
X412~ 3 NEHOREEE GRS &, [Hy7m X
A, EAAE YRFE) B & CEE A (Z 0D
DR FEARBR T 2 BRI URE L, UllItEtsRzig ko= >
F2v (10 mm X4 A ZHWTHEMEL 7,
IRFEOIEBORANC & 2 NEORMEZ(EL ™ piisfis T
pIehs, BEGRSYL 7oy 28—V REWEL, S
Fkatw AV ORIEZE " 2 HlE L7z,

22 MREEREIMDERRER

221 HEOBRE(CDER L ZOERDTERE
ISR RE 2 AEE L7e F 5 AREEM I oW TR
G & RR S 2L, PORO@EE LM v
LTz, &7z, Mo~k (B 2y Faflo CNC
ZoeilERE FS5E © 8200 mm 120 L T+23um) %
FAWCRIE L e,

222 TBRERERADEBERTICK DEHFRES

SHTE O DR

), (RERNE ¢ mEMeE o 2 HiYY LT, B5
ORI REZARAM R ORE A2 BEE L, Z2Barhic Cu 2 31%
SECH Il Lz, 22T, KEZEME v &2
{EEMEL (Cw) OFEILEIE 55:45 ¥ L1z, > 7 vid, 21.2
¥ AR D Tk CERA R MRS 2 E L 72,

3. REER

3.1 ERERESEDBEBEERMOEBEMIEIC
RIFT 7O ADRE

® 3 ICHEIEIE (SLM), #i8, BGo#® 7 nt 2 TilE

B5 LEX-ZERO“M&Fi&H > FILAVE
Fig. 5 Appearance of LEX-ZERO™ lattice sample

£33 #ETOERBOREEY
Table 3 Thermal expansion property of product (N = 4)
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(10~40°C)

SLM product 8.10 0.00£0.19 =-196°C
Casting 8.09 0.00=0.19 -30°C
product
Forging 8.10 0.00£0.19 -30°C
product
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Fig. 6 Relationship between transition temperature to
martensite and coefficient of thermal expansion
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Table 4 Mechanical property of product (N = 4)

Process Tensile strength 0.2% proof stress Elongation Aperture Young’s modulus
(MPa) (MPa) (7o) (o) (GPa)
SLM product 479 323 45 82 131
Casting product 372 265 28 61 121
Forging product 487 334 39 75 133
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Fig. 15 Selective laser melting products of flanges simulating
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