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Development of High-Strength Technology for Light Metal by Using Severe Plastic Deformation

Functional Material Processing Section; Masaru SATO, Nobuaki KUNIKATA

Extrusion severe plastic deformation developed for pure-magnesium, 99.9%Mg, its microstructure was analyzed by electron

back scattered diffraction pattern. These grain sizes of specimen at extruded condition wasn’t significant changed. In GB maps,

low-angle grain boundary clearly increased at extrusion temperature. The plane (0001) pole figure of specimen extruded severe

plastic deformation developed, showed distribution in specific extrusion direction.
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(@ Dry CNF /PP composite material

(b)  Dry CNF (Additive-A)/PP composite material

(c) Dry CNF (Additive-B)/PP composite material

(left figure: surface, right figure: inside)

Fig. 1 X-ray CT images of composite material

Table 1 Strength test result

Tensile Tensile Bending | Bending
strength, | modulus, | strength, | modulus,
MPa MPa MPa MPa
PP material 30.7 1910 36.9 737
Dry CNF /PP
composite 294 1570 41.9 851
material
Dry CNF
(Additive-A)/PP
composite 305 1630 45.0 959
material
Dry CNF
(Additive-B)/PP
composite 31.0 1640 442 901
material

Investigation of Pretreatment Method of Cellulose Nanofiber
by the Cellulose Mixing-plasticization Molding Machine

Core Manufacturing Technology Section; Yuki KAWANO, Dohiko TERADA™, Wataru MIZUNO

X % CT, 8 HE ¥ Al

In this study, pretreatment method of Cellulose Nanofiber (CNF) by the cellulose mixing-plasticization molding machine was

investigated. Two kinds of additives were used. One was additive having stearic acid. The other was ester-based additive. It was

found that the dry CNF using the additive having stearic acid had spacing effect. The bending strength and bending modulus of

composite material of the dry CNF using the additive having stearic acid and ester-based additive improved.
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Table 1 Strength test result

Tensile | Tensile | Flexural | Flexural

Sample MAPP Dispersant | strength | modulus | strength | modulus
[MPa] [MPa] [MPa] [MPa]
(DD-CNF/PP No No addition 31.2 2040 48.2 1680
(2D-CNF-A/PP addition Addition 31.0 2000 48.2 1770
(3D-CNF/PP/MAPP Addition No addition 32.1 1960 47.9 1620
@D-CNF-A/PP/MAPP Addition 33.0 2130 49.8 1720
®PP Comparison material 32.6 2140 48.3 1710

(a2) ®D-CNF/PP

(b) @D-CNF-A/PP

(c) @D-CNF/PP/MAPP (d) @D-CNF-A/PP/MAPP

Fig. 1 X-ray CT images of composite materials
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4. &8
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ARSI E OB AR E R LR 21T > 72, £ D
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TR LT,

AR AR R, o BRL, SREERTA, X BR CT

Study on Fabrication of Dry Cellulose Nanofiber / Polypropylene Composite Materias
by the High Kneading Twin Screw Extruder and their Performance Evaluation

Core Manufacturing Technology Section; Y uki KAWANO, Wataru MIZUNO, Masaru OKANO and Hiroki FUJIIMAK "2

In this study, fabrication of dry cellulose nanofiber (CNF) / polypropylene (PP) composite materials by the high kneading

twin screw extruder (HKTSE) and their performance evaluation were investigated. Dispersant having stearic acid and maleic
anhydride denaturing PP (MAPP) were used. It was found that the tensile strength and flexural strength of dry CNF / PP
composite material using the dispersant and MAPP were higher than those of PP. Also, HKTSE had dispersion effect of CNF.
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Fig. 1 The test pieces of PLA and PLA with additives
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Fig. 2 Change-with-time of the surface of PLA test pieces
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Fig. 3 Change-with-time of mass and strength retention
rate of PLA test pieces
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PLA LAl (o7 RORT V) OBERHER ik
BTz, £72. PLA OfiGHIRES IR AT > T-, B
AL E R, TRERFERZ TG 5 2 & THEL R
PEA R TE T,

BE R
1) fiths, B St = 2SR AT, Bl v AR— b, (2019)

X —U— R EGRET T 2F v 7 PLA. KSR, BIFlL, ~A4 7 a5 2F v

Control of Biodegradability for Biodegradable Plastics by using Additives

Core Manufacturing Technology Section; Masaru OKANO, Wataru MIZUNO, Y uki KAWANO, Shuichi TAKAMATSU,
Shigekazu YAMAZAKI and Hiroki FUJIMAKI™

In this study, composite characteristics between PLA and additives and biodegradability of poly(lactic acid)(PLA) were
investigated. PLA and additives, starch (origin of potato) or chitin, were compounded and confirmed their composite
characteristics. Also, asimple biodegradable test for PLA test pieces was conducted. As aresult, the PLA test pieces had cracks
and peels on the surface with time. In addition, the weight of test piece decreased about 20 % against that of original one for 45
days. Moreover, the tensile strength retention got 0 % for 14 days. Therefore, we could confirm biodegradability of the PLA.



B/ A ZHNHIHEE

Lin- PRRERTANAR  BTHESE  foe KRkt

1. #E

EAPEARITER A XA L, ZIUT K HRRENER
ML 72 % Z & 776 EMC (Electromagnetic Compatibility)
(ZBE9 2 EBS G CISPR CIIFAR SN D= v g
VEOREMABE SN TR Y | B i - Ioed
DIZDITIFZEN D OBUSME AT Z LN EE L 72> T
W5,

RSN T HEIR 77 7 RERI O
ORIV A ﬁim//(x X Pl (Power Integrity) <° SI (Signa
Integrity) OBLENG BIFEE 72> TS, ®EE O
DFEA L E T 2 ANMEE R0 Ty T T3
VT R o TR RN EE LU,

ZORMEIR L, AF~T VT NLO—FTHDH EBG

(Electromagnetic Bandgap) it FIIH L7- HiEDRE S
;I“LT WD 23, AT, BRI AR S A R D 2

M&@A/b TRUCFE Y v TE, ¥y v T
CDJEJ&%IT IHMEECTE RS RDZEEFIHLEZLDOTSH
Al

AL T, BIFREE F CICHET L7aig R4 —7"
ABT VT—EWRDHX A T LI EROWEI NN A T2
WCHEBRZATU Y, BB RS R & i L7, Fgl@ic®
OFEREOWIE, Fig.L(b)(OIZiE X ROy & Z i E R
T

2. Fi&
2.1 FAEFE

BARRZETREFE L LT, AR FDTD 1 9% 1
Wz BERSRIRTITRINEE S S Cld 72 < | Bloch O ERR

L DBERGMI AR L, BT E FFT 35 2 & Ty
ROyHAERD Z LR TE D,
2.2 EBRFE

L N, T —TEYTHIEDDO Ry a1,
3. 6, 9 BV ERICHEkTe K 9 TR T 72 20%20 &V RN &
WAEVERLL (Fig.2). Rohde & Schwarz o~ 7 kL
Xy NU—7TF T A ZVA24 Tkt S 2 HE L
7o EFEEAD—T 21mm, w4 71 A MU v 7 fHI%E
FE 0.06mm, JEEAR] 0.66mm, E{AE 0.018mm, £
DOEA 0.25mm, #piE 0.1mm, HHF v » 7 0.1mm, 1§
DRV Ol 0.2mm, FEER (Fig. 1,2 D7 L—843)
DHFHEERALS & LT,

*1 B AN T gERT

-13-

i 3 [ Y 5

\l/PaNer plane (or Gr%rg‘ pcl){)al:])smb E

N

TI [T Lo

Grmndpime(a'm/va';em) EI
@) ()

Fig. 1 EBG structures using spiral open stubs

(a) Cross sectional view. (b)(c) Top view of a spiral
open stub of (b) fixed-width type and (c) club-shaped
type. (Black : PEC, Other color : dielectric substrate)
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Fig. 2 An example of fabricated sample boards with
EBG structures shown in Fig. 1
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Fig. 3 Dispersion diagram of EBG structures
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Fig. 4 Measured transmission coefficient (Sz1).
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Development of Metamaterial Structures for Suppression of Electromagnetic Noise

Product and Function Evaluation Section; Naoyuki MIYATA and Katsuhiro SASAKI

Open stub electromagnetic bandgap (EBG) structures formed on power/ground plane of multilayer printed circuit boards

(PCBs) were studied. Two types of sample boards, the fixed-width type and the club-shaped type, were fabricated, and their

transmission coefficients S1 were measured using network analyzer. For both types the magnitude of S were significantly

suppressed in the bandgap frequency range estimated by using FDTD simulation.
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Detection of Hands Motions for Hygiene Management Using Depth Camera

Product and Function Evaluation Section; Katsuhiro SASAKI, Satoshi IWATSUBO™ and Human Engineering Section;
Yoshitoshi TSUKAMOTO

A data acquisition system for detecting motions of hand washing was constructed using a depth camera placed in front of

a human. A data processing algorithm for detecting hands putting out was implemented, and a reference distance of the hands

was calculated. In the analysis region determined by the reference distance, data processing for acquiring indicators of hands

motions were performed. The fundamental performance of the system was confirmed.
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Detection of Hands Motions for Hygiene Management Using Depth Camera

Product and Function Evaluation Section; Katsuhiro SASAKI™2, Digital Manufacturing Section Satoshi IWATSUBO?
and Human Engineering Section; Y oshitoshi TSUKAMOTO

A system for detecting features involving hand poses and arm motions was constructed using a depth camera placed in front

of ahuman. In the system, the data processing algorithm for acquiring six feature quantities was implemented to recognize the

five hand washing motions. The fundamental performance of the system was confirmed.
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Fig. 1 Schematic diagrams of (a)the compression loads
model and (b)the shear loads model. The black
arrows indicate the load direction
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Fig. 2 Optimiozed shapes of (a)the comnpressive loads
model and (b)the shear loads model for volume
fractions of 30%
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Study on Lattice Structure Design Using CAE for Lightweight and High-performance Applications

Mechanics and Digital Engineering Section; Takafumi NAKAMURA, Naoki KANAMORI,
Mechanics and Electronics Research Institute; Toshihiko SAYAMA,
Monozukuri Research and Development Center; Takafumi YAMAMOTO

Lattice structures are generally used inside a structural member in order to reduce a weight, and it is important to design shapes

of unit cells for high-performance lattice structure. In this study, we tried to optimize the unit cells using a topology optimization

method for a designing methodology. In conclusion, the optimal shapes of the unit cells were derived with 30% solid material

constraint for the compressive and shear loads situations respectively, and the lattice structures were successfully fabricated

using selective laser melting.
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Fig. 2 (a)Young's modulus and (b)shear modulus of the
unit cells as a function of the relative density
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Study on lattice structure design using CAE for lightweight and high-performance applications

Mechanics and Digital Engineering Section; Takafumi NAKAMURA, Naoki KANAMORI,
Mechanics and Electronics Research Institute; Toshihiko SAYAMA™,
Monozukuri Research and Development Center; Takafumi YAMAMOTO

L attice structures are generally used inside a structural member in order to reduce aweight, and it isimportant to design shapes

of lattice structure for high-performance applications. In this study, homogenization and structural optimization was performed

to capture the effective mechanical properties of the unit cells and optimize distribution of the unit cells for the part being

optimized. In conclusion, compliance of the optimal lattice structure composed by Bcc type unit cells decreases 63% compared

to un-optimized lattice structure.
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Electronics and Device Technology Section; Tatsunori KAKUDA and Eiji HONBO
In this study, we improved the lithium ion secondary battery using a solid electrolyte experimentally. Specifically, we
improved solid electrolyte LLZA(Liz-axLasZr2AlxO12) by solid-phase method and formed a thick film pattern by the
screen-printing method and evaluated the electric characteristic of the secondary battery.
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Table. 1 Discharge capacity of LCO electrode by heating

substrate

TR LCO & RN
[°C] [nm] [uARenY]
ML 250 40.8
200 — 38.2
300 — 484
400 250 474
500 — 441
550 220 39.6

Table. 2 Discharge capacity of LCO electrode by
sputtering time

INEGREE  pRRIRER sy
[°C] [min] [uARCnY]
e 60 40.8
L 120 84.1
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Fig. 1 Thin film battery on Ti substrate
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