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BONHRERAREOSK T 7 v 7 A&
KAETR
Growth of Graphite Single Crystal Films from Iron Flux

Shuji OISHI

HoFEL FRPELWE SN TORERMHEARIEEST 7 v 7 2N E/MR Lz (B - BHH 5, 1968
), BT T v AR, SFHEEDORICY v v BMNBET 28542 BIC L, WHEE KRR
“AmE UCHEA L2 B8 5 DI I8 &2 A, 1800~1900°C & CHIEA L, 9 5°C/min OifEE T 1500°CLA
TETHALE, BOTRBEGIREF - 2B ER O BRI E Lz, £ OHEEEEOEIT
F30mm, E I 0.06 mm Thotz, RO FIETHER SN EBSEERENFESLEHRICHFHE I
2o AR O R ECER M ITIZZ O/ S N AEBCIR R B (—i2 0 49 150 pm LLF) 2385 ¢
T, HERRIL, DS BRERERNEAER > THRE LT,

Summary Graphite is widely used in daily life in pencils and so on. Many difficulties arise in the crystal growth of
graphite because it has a triple point of excessive high-temperature and high-pressure. The principal advantage of flux
method is that crystal growth occurs at a lower temperature than that required for the growth from pure melt. In 1968,
Sumiyoshi and Noda et al. grew the single crystal films of graphite from iron flux. Iron was empirically chosen as a flux.
The temperature of the solution was raised to 1800-1900°C, it was then lowered to 1500°C with a cooling rate of 5°C/min.
A single crystal film of graphite (about 30 mm across) was grown on the surface of the iron solution. Another single crystal
film of graphite grown by them was gifted to the author. And, it was observed. The form of this film was thin-discoid. The
color of the film was black, and it had a metallic luster. Many tiny hexagonal plate-like single crystals were present on the
surface and the back surface of film. The side of hexagon was up to about 150 um long. The film of graphite single crystal

was formed by stacking many tiny single crystals.

Key Words : Flux Growth, Graphite, Single Crystal Film, Iron Flux, Black and Metallic Luster, Tiny Hexagonal

Single Crystal
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Fig.1 Schematic diagram of graphite crucible containing

iron solution.
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BITK3BmMM THY, ESFHK007mm ThHoTo, £
I, SCER 10 R0 11 ICREHRODME & R %, Ml a A L
TR D T e R TR LB IETH 5 5,

> 10 mm
| TSR it . -]
Fig.2 Single crystal film of graphite grown on the surface

of iron solution. A part of the as-grown crystal film

was lost.
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BERHRS IR ORI O FIMEI TR A4 Fig.3 (TR
T, FME, EET7 Ty b CThote, TOERMITIE,
il A AR IS 22 SR U 72 S A IR . (i o R&E S e
150 um LAF) 23580 bD, ANAMEECRES O
fa¥uE {0001} Th D, HAEREIT, /S 72N A MR
WHRER A G 2R TRE L, BAERSTRERT
»Hod,

Fig.3 Photomicrograph of the surface of grown graphite

single crystal film shown in Fig.2.
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Fig.4 Photomicrograph of the back surface of grown

graphite single crystal film shown in Fig.2. The back

surface was in contact with the iron solution.
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Design of Mallet Golf Sticks using Structural Optimization Method

Yoshihiko YAZAKI, Junta KOMORI, Tomoki HARA, Satoshi FUJISAKI, Yoshihiro DOBASHI, Kazuhiko YUMOTO
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Summary Mallet golf is a sport in which a plastic ball and a stick called a mallet are used to put the ball into the
hole with a small number of strokes. It is the sport performed by the middle-aged and elderly extensively In Nagano
prefecture. Manufacturers of a mallet golf supply are collected Nagano prefecture. In this study, mallet golf sticks were
designed using structural optimization techniques. An unprecedented novel shape stick with a hole in the head part
was designed by topology optimization and shape optimization. The prototype stick was compared with a commercial
stick about hitting distance and hitting sound. The prototype had a longer hitting distance than the commercial product and

produced a high hitting sound.
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Fig.3  Procedure of structural optimization.
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Investigation of Stem Diameter and Stem Spacing of Asparagus at Harvest Seasons

Susumu ARAKAWA, Takuma YOSHIZAWA
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Fig.1 Observation of Asparagus stems in each harvest season
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(longitudinal direction)

Ridge (width direction)

Working path

Fig.3 Coordinate system set in ridge of Asparagus field
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Side view

Top view

Fig.4 Observation of harvestable Asparagus stems (Young stem)
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Fig.5 Analysis method for stem spacing in Asparagus field
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Table 1 Quantity of Asparagus for statistical analysis

Harvest seasons Mar. Aug.
Photos (flames) 47 28
Total measurement length [mm] 27000 11000
Number of samples (stems) 254 257
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Diameter of Asparagus, Dasp / mm
Fig.6 Histogram of Asparagus diameter at pruning position.
(a) is a comparison at season of harvest, and (b) is a
comparison between rootstock and young stems.

Table 2 Characteristics of Asparagus stem diameter at each

harvest seasons
H " Diameter of Asparagus

arvest season  giem Ave. SD. Max. Min.
Mar. Young 13.9 mm 5.2 304 2.8

(2021) Rootstock  non
All 13.9 mm 52 30.4 2.8
Aug. Young 12.6 mm 3.7 21.9 4.0
(2020) Rootstock  13.3 mm 39 307 46
All 13.1 mm 3.9 30.7 4.0

: Mar.

B : Aug.

Relative frequency, Fr (%)

40 80 120 160 200 240 280 320
Stem spacing per field of side view, Sasp / mm

Fig.7 Histogram of Asparagus stem spacing at each
harvest season
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Table 3 Characteristics of Asparagus stem spacing at each
harvest season

Stem spacing
Ave. S.D. Max.  Min.

Mar. 1261 mm 69.8 3282 30.0
Aug. 542mm 305 1723 18.0

Harvest season
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Fig.9 Asparagus stem spacing obtained from side and
top views in March (harvest season)

Table 4 Characteristics of Asparagus stem spacing in March
(harvest season)

Harvest season Stem spacing
Mar. Ave. S.D. Max.  Min.

Side view 126.1mm 698 3282 30.0
82.0mm 424 2197 2041

Top view
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N=y o ERHALTEREZOT, ERT—F L LTS
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21345(96.9|90.1|64.7|446|276|61.2| 3.1 |53.3| 3.8
3(27.4(96.2(32.4189.8(45.9|37.2(20.7|22.9|66.3|45.4
4156 [80.9| 45 (129]90.0(21.6| 3.4 |23.1|37.2|60.3
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64135111325 (69|64 (90| 0 |59 0
71 0 (141|104 |59 |227|34|0.1|90.0|52 (794
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0 1 2 3 4 5 6 7 8 9
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3| 0 0 0 (764 0 [02] O 0 0 |01
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6 O 0 0 0 0 0 655 0 0 0
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80% IZRHIE L7275 60~T78% | 1k % - 7Rk

MZA T DR TTHIBIHL, ZORELN LS
L —FEBRLE L, YR—FX7 bLwd il
1L, 2= —RFETEDINLDDONRTA—ENH
50T, FIA LW TET A 77V scikit-learn 9D
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DEHLW—HEF-o T\ &g, 2liEnéil
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—F, Al OFBIZBNTIE, ANT—%OWE%H
NYEEMN R 2SI - DTN EE 7 ' A
LEDLNTWET, ZOERTIE, &KbHEMARESRL
DIAMIIT o TOERADR, LEPREL TEX LD
WG AR L CASNT —2 g, oz
BMEREEZR ESELLODRR>MHTLLEY L, £D
£ 9 e RALER SFAE L7272 DIEHFZER RIC 2 D 15 %
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FYEFERAD &EBITED BT T o THIOH THZIMED
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\L

Z2 F X B

D A=, KB, “VR— k7 brvv”
et (2019).
2)  http://yann.lecun.com/exdb/mnist

3)  https:/scikit-learn.org/stable/auto_examples/index.html
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A. HARES

1. 5% - B - RESH
FUGRSTR, o SCFE, ILEEH, gARESE, @ B, Kagn, BREET
T I AERBIONT T v Aa—T 4 7RIS X DBEEMRRIE R ORI —FE K7 U A Z L ORE—,
Fine Ceramics Report, 38, 2, 54-59, 2020.

KAER, BAREE, HREHEH, TIEPSIR
T AEERBETEoNT LRS- ER—BaTIOsNNZ 7 5 A BREDKF 7 T v 7 2B H—, EBFR
I {E TARME RS AL, 4, 2-6, 2020.

2. BIRHX
Shunsuke Ayuzawa, Sayaka Suzuki, Miki Hidaka, Tetsuya Yamada, Shuji Oishi, Katsuya Teshima
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