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Shrinkage calculation x-direction:

Setpoint: | 30.00 | 60.00 | 90.00 | 120.00 [ 150.00 | 180.00
[mm] [mm] [mm] [mm] [mm] [mm]
Actual size: | 29.99 | 60.00 | 89.92 | 119.98 | 149.88 | 179.86
Shrinkage calculation y-direction:
Setpoint: | 30.00 | 60.00 | 90.00 | 120.00 [ 150.00 | 180.00
[mm] [mm] [mm] [mm] [mm] [mm]
Actual size: | 29.99 | 60.03 | 89.99 | 119.93 | 149.94 | 179.89
Scaling Old New
[% ] [ % ]
X: 0.70

Y: 0.70
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Analyses of Practical Nursing Knowledge
from Biological Data
and Heart Rate Variability in Drawing Blood

O000O0O* 0D0ooooo =O0ooooo *=
Mako Katagiri  Yukie Majima
OODOQO =

Yasuko Maekawa

Tsuneo Kawano

(201400 601 260000 )

“Proficient art” and “knacks” in nursing skills are difficult to hand down because of their “tacit nature.”
To clarify these skills’ characteristics, this study compared nurses’ and beginners’ states of tension when drawing
blood. We conducted time and frequency analyses of measured electrocardiogram waveforms. From these
analyses, we obtained the cardiac vagal index (CVI) and the ratio of the low-frequency components (LF) and the
high-frequency components (HF). Strong negative correlation was found between the CVI and the LF/HF among
experienced nurses, indicating that they were in a calm state of mind. In contrast, beginners were in an unbalanced
mental state. The subjective results acquired from the post-experiment interviews supported the heart rate
variability data. Results suggest that heart rate variability can be a useful objective index of the psychological state

related to drawing blood.

Key Words: practical nursing knowledge, electrocardiogram, heart rate variability, R-R interval, biological data,
cardiac vagal index (CVI), low-frequency components (LF), high-frequency components (HF),

drawing blood
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Table 1 The number of successful procedures of nurse and
beginners, and correlation between the CVI and

the LF/HF.
The number of Correlation between
succoss the CVI and the
LF/HF
beginner No. 5 10/10 -0. 06
No. 10 10/10 0.29
No. 4 9/10 0. 06
No. 6 9/10 -0. 21
No. 9 9/10 0. 06
No. 3 8/10 -0. 25
No. 2 6/10 0. 34
No. 8 6/10 -0. 44
No. 1 5/10 -0. 28
No. 7 4/10 -0. 50
nurse 10/10 -0.79

Table 2 The subjective results acquired from the interviews
after the experiment.

knowledge understood it 10
couldn’t understand it 0
technique learnt it 7
couldn’t learn it 3
mental state nervous 8
calm 2

obooooboooooooooboobobobooooono
obooooooooooobobooboooooobooon
obooooooooooobobooboooooooon
oooe0DO0OU0DUODUDODOODODOODOOO
obooooooooooobobooboooobooobooon
obooooooooooOobOOobOoboooooobooon
obooooooooooobobooboooooobooo
ooooooboooooog

°5.0000

obooooooooooobobooboooooooon
oboooooooooooboboooooooooon
oboobooooooobooocooooboboogn
OO0 CVIOLFHHFOOODOODOOODODOOOOO
oboooooooooooboboooooooooon
ooooooooooobobOobooboooooobooon
ooooooooooobobOobooboooooobooon
oooooooooobobOobooboooooobooo
oooooooooobDobOobooboooooobooon



54

gooooobon

goo

oooooooooooooobOOobOobOoboOoon
D000 (0Doooo23ee00l500 00000000
00 )00ooooooooo

gboog

1) K. Yoshioka, S. Murashima, K. Asahara: International
Journal of Nursing Studies, 43. 7 (2006) 819.

200000000000000000000000O000
39 (2009) 75.

300000000000 10000000000000
0 (2002) 160.

400000000000 looooooooooooon
O (2002) 28.

5500000000000000000000D00000
00000ooooooo (1999) 32.

) 00000000000 2000000000000
0000 O (2008) 299.



0000000000000 0DDOONo.28, 2014

0 55

Jotdbotobotbobobobobogn

Preparation of Pt Nanoparticles
Using Electrodeposition Technique

o000 *o000 Doooo*x;ooooo *
Takashi Nishimura Takuo Nakade Tsutomu Morikawa
googg **

Hiroshi Inoue

(20140 60 300000)

Platinum nanoparticles were prepared electrochemically on a graphite cathode using galvanostatic
electrolysis with a Pt plate anode. An extremely small amount of Pt ions was produced by dissolution of the
Pt anode. They were diffused to the graphite cathode through an electrolyte solution, and were reduced on the
graphite cathode as Pt nanoparticles. Moreover, results showed that balancing the reduction rate of Pt nanoparticles
on the graphite cathode and the dissolution rate of the Pt anode strongly influenced the shape of the deposited
Pt nanoparticles. In 0.5 M HNO, at 50 °C, cubic, tetrahedral, and polygonal Pt nanoparticles were obtained by
controlling cathodic and anodic current densities appropriately. Especially, cubic and polygonal Pt nanoparticles
exhibited higher formaldehyde oxidation reaction activity than polycrystalline Pt nanoparticles did.

Key Words: Pt nanoparticles, galvanostatic electrolysis, Pt dissolution, shape control
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Fig. 1 Schematic diagram of the electrochemical cell
employed in this study.
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Fig. 2 Cyclic voltammogram of a polycrystalline Pt in an
N,-saturated 0.1 M H,SO,. Sweep rate: 100 mV/s.

Pt (100)
2 -
£ Pt (110)
|5 '
E
=)
o
0.0 0.2 0.4 0.6

Potential [V vs. Ag/ AgCl]

Fig. 3 Cu-stripping voltammogram of a polycrystalline Pt
in an N,-saturated 0.1 M H,SO, + 0.2 mM CuSQO,.
Sweep rate: 100 mV/s.

obooooooooooobobOooboooooobooon
obooooOooooboooobooocboooboooo
obooooooooooOobOOobOoOoooooobooo
goooooomiMOO +02mMO0000O0O (30
°c00O00)0oooOoOoOoooo200000nO
poo6vVOODUODODUODODODDODDOODODODODO



000000000000000D0ONo.28,2014

00 (upd-Cu) D00 0000100 mV/sO OO O 0.06
voooe4avOoooOooooOOupd-CuDOOOOO
ooooogoo

023000000ooogoon
ooooooooooooobooOobOobOOoboOoon
oooooooooooooOoOOobOobOOoboOoon
oooooooooooooOoOOobOobOOoboOoon
oo

02310000000
coooocooooooobOobOOobOobOOoboOoon
cboooboooooooooboobOoboboooooon
cboooboooooooooboobOoboboooooon
cboooboooooooooobOOobOoboOoooon
ooooooooooooooooolaMOO (OO
oooo0o)ooodlmvisOooooooooooo
ooooogo

023200000000
obooooooooooooooobdobooooon
oboooooooooooooboobdobooooon
oooo0ooooooooooDobDOobOobOOoooon
ooooooooooooobobOobOoboOoooon
ooooooooooooobobobOobooooon
oooooboooo
goooooosMOO+01MOO(ODOODOOO)
O000oDOoooooooo omvoOoonoono
ocooooooooobooogo

0240 0000000000000 0O00O0OOO
oboooooooooooobooobooboboooon
OO0 (FE-SEM) 000000000000 OO0OO0
O0000ooO0oOoOooooooo (ee-MS)oooono

0.0

(a) with Pt anode

-0.3 4

0.6 (b) with graphite anode

Potential [V vs. Ag/ AgCl]

Time [h]
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and anodic current densities were 100 and 50
mA/cm?, respectively.
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Fig. 5 SEM image of the graphite cathode surface after the
galvanostatic electrolysis in 0.5M HNO, at 50 °C for
4 h. Cathodic and anodic current densities were 100
and 50 mA/cm?, respectively.
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Fig. 6 (a) Time cources of the potential of the graphite

cathode during galvanostatic electrolysis in
0.5 M HNO, at 70, 50, and 30 °C. Cathodic
and anodic current densities were 100 and 50
mA/cm?, respectively.

(b) Time cources of the potential of the graphite
cathode during galvanostatic electrolysis in (a)
0.5 M HNO; and (b) 0.5 M H,SO, at 50 °C.
Cathodic and anodic current densities were 100
and 50 mA cm?, respectively.
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Fig. 7 SEM images of the graphite cathode surface after
the galvanostatic electrolysis in 0.5 M HNO, (a) at
70 °C for 2.5 h and (b) at 30 °C for 22.5 h. Cathodic
and anodic current densities were 100 and 50
mA/cm’, respectively.
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Fig. 8 SEM image of the graphite cathode surface after the
galvanostatic electrolysis in 0.5M HNO, at 50 °C for
8h. Cathodic and anodic current densities were 100
and 50 mA/cm?, respectively.
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Fig. 10 (a) Cyclic voltammogram in an N, saturated 0.1 M
H,SO, and (b) Cu-stripping voltammogram in an N,
saturated 0.1 M H,SO, + 0.2 mM CuSO, of the Pt
nanoparticles-deposited graphite cathode after the
galvanostatic electrolysis in 0.5 M HNO, at 50 °C
for 8 h. Cathodic and anodic current densities were
100 and 50 mA/cm?, respectively.
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Fig. 11 Proportion of (a) cubic, (b) tetragonal, and (c) polyhedral nanoparticles as a function of cathodic and anodic current
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Fig. 12 Linear sweep voltammograms of the graphite, Pt,
and Pt nanoparticles-deposited graphite cathodes
after the galcvanostatic electrolysis in 0.5 M HNO,
at 50 °C for 1, 2, and 4h. Sweep rate: 1 mV/s.
Solution: an N,-saturated 0.1 M H,SO,.
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Fig. 13 Chronoamperograms at 140 mV for the
polycrystalline, cubic, and polygonal Pt
nanoparticles-deposited graphite cathode in an N,
saturated 0.5 M H,SO, + 0.1 M HCOOH.

Fig. 14 SEM images of the graphite cathode surface after
the galvanostatic electrolysis in 0.5 M HNO,
with (a) Au and (b) Pd anode. Cathodic and
anodic current densities were 50 and 25 mA/cm?,
respectively.
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Ensuring the Reliability of the Weight Measurement

ooooo*X™ QOooo*o ooog *
Yoichi Nakashima Hirokazu Hayashi Hiroshi Ogawa
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Akihiko Masui Hidekazu Tsukahara Akira Okamoto
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Shin-ichi Satoh [0 Manami Satani

Ayako Hioki

D D D D *kkk
Satoru Dohshi

(2014070 80000O)

O O O To ensure the reliability of chemical analysis, we investigated quality control of the weight measurement.
Continuous measurements of a standard weight were performed. Results showed that the sensitivity was affected
by room temperature, and that the internal adjustment function of the balance was effective. Reproducibility
worsened with the age of the balance. Therefore, periodic maintenance of the balance is necessary for good
performance. We suggest a management level for quality control such as a sensitivity coefficient and repeatability.

A checking operation of balances was also conducted using a calibration weight. This procedure is effective as a

technique for evaluating balances.

Key Words: Quality control, Reliability, Weight measurement, Electronic balance, Weight
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Table 1 Results of the operation check using an 1 g of

weight.
Tare weight
Og 50g 100 g 150 g
A 0.0+0.4 0.1+0.3 0.2+0.2 0.1+0.2
C 0.0£0.1 0.0+0.1 - —
D 0.0+0.2 0.0£0.0 0.0+£0.0 0.0+0.1
E 0.00+0.01 0.00+0.03 0.00+0.04 0.00+0.03
F —0.01£0.02  0.00£0.09 —0.02+£0.04 —0.04+0.02
G 0.1£0.1 0.0£0.0 0.1£0.1 —
H 0.0+0.1 0.0+0.1 0.0£0.0 —
1 0.0£0.2 —0.1+0.1 0.0£0.1 -
J 0.0£0.0 0.0£0.1 0.0£0.0 0.0£0.1
K 0.0+0.2 —0.1+£0.2 0.0+£0.2 —0.1£0.1
L 0.0+0.2 0.0+£0.0 0.0+0.0 0.0+£0.0
M 0.06+0.12 0.0+0.3 0.1£0.5 0.1£0.1
N -0.1+£0.2 —0.3+0.3 -0.2+0.1 —0.2+0.1
(0] -0.1+£0.3 —0.1+£0.2 -0.4+0.3 -0.3+0.4
P 0.0+0.0 0.0+0.1 0.0+0.0 0.0+0.0
Q 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
R 0.3+0.0 0.3+0.0 0.4+0.1 0.4+0.1
S 0.0+0.2 0.0+0.3 0.2+0.4 0.1£0.1

Units: mg. Digits were to match the minimum display value.

Table 2 Operation check results before and after adjustment.

Tare weight
0Og 50g 100 g 150 g
O (before)  —0.1+0.3 —0.1£0.2 —0.4+03 —-0.3+0.4
O (after) 0.0£0.2 0.0£0.0 0.0£0.0 0.0£0.1
R (before) 0.3+£0.0 0.3+0.0 0.4+0.1 0.4+0.1
R (after) 0.0+0.1 0.0+0.0 0.0+0.2 0.0+0.1

Units: mg. Digits were to match the minimum display value.
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Wave Absorbing Characteristics of Carbon
Nanocomposites in Microwave, Millimeter-wave and
Terahertz Frequencies

0000o0O0o* 00000 =00 OoOonogag **=
Kenichiro Tanaka Toshihiko Okumura Toshikazu Nosaka

(201400 70 250000 )

O O O We have investigated the wave absorbing characteristics of several kinds of carbon-polymer
nanocomposites in microwave, millimeter-wave and terahertz frequencies. We treated each composite as a
dielectric lossy layer in a conductor-backed single-layered absorber in evaluating the absorbing performance.
We calculated the characteristics from the dielectric constants measured using the coaxial tube method, the free-
space transmission method, and the terahertz transmission time-domain spectroscopy. A composite containing

5 wt% carbon nanocoils exhibited high absorption in microwave and millimeter-wave frequencies. A composite
containing 5 wt% vapor-grown carbon fibers (VGCF, registered trade mark, product of Showa Denko K.K.) also
exhibited high absorption, but in the terahertz region. The experimental results for both composites indicate that the
frequencies of peak absorption can be changed simply by adjusting the layer thickness, and that the frequencies can
be fine-tuned by inserting gaps between the absorbing layers and the backing conductor plates. A multi-layering
approach to achieve wider absorbing bandwidth is also discussed.

Key Words: wave-absorber, carbon, nanocomposite, microwave, millimeter-wave, terahertz
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Development of Cr-SiC High Temperature
Strain Sensitive Films

oooo*o ooogo*od oooooog *
Yoshiharu KakehilJ Kazuo Satoh] [ Yasunori Hasegawa
O0ogg ***J googg**gno Oooooo **=

Hiroshi Takenakad Mitsuteru Matsumoto[J] Mikio Sawamura

(20140 70 300000)

0 O O Chromium silicon carbide (Cr-SiC) composite films were deposited on quartz, glass (7059; Corning Inc.),
and a-plane sapphire substrates using ion beam sputtering. They were evaluated with a view to applying these films

as a high-temperature strain gauge. The films showed good thermal stability at temperatures of room temperature
to 773 K. By adjusting Si and C contents of the deposited films, the temperature coefficient of resistance (TCR)
of the films became smaller. A film with 1.9 ppm/K of the TCR was obtained. The as-deposited film exhibited a
microcrystalline structure. A similar structure was observed for the film that was post-annealed at the temperature
of 773 K for 24 h in vacuum. The gauge factor (GF) of the film at room temperature was 2.5, which was slightly
larger than that of high-temperature strain gauges using Ni-Cr alloys.

Key Words: high temperature strain sensitive films, Cr-SiC films, ion-beam sputtering, high temperature pressure
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Table 1 Deposition conditions of Cr; ,,-(SiC)y films

Substrate Temperature (K) 573
Ar Pressure (Pa) 5.3x107
Accelerating Voltage (V) 1000
Decreasing Voltage (V) -500
Arc Voltage (V) 60
Target Current (mA) 20
Film Thickness (nm) 300
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Fig. 1 Chemical composition of various Cr-SiC films.

Table 2 Atomic Concentration of Cr,_,-(SiC)y films

“apateres | Co | Ca | 0o X
Cr target (%) (at%) (at%) (at%)
0 100 0 0 0
1.6 83 8 9 0.17
7.8 65 13 22 0.35
141 53 20 27 0.47
250 35 30 35 0.65
39.1 16 40 44 0.84
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