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Method of Generating Non-Gaussian Random Vibration
Using Group Delay Time for Vibration Test

Al e s R

Akira Hosoyama Takamasa Nakajima

(0114E 6 H 21 [ <27

Vibration test systems in use today generate Gaussian acceleration time histories using road data PSD

(Traditional method). Nevertheless, it often happens that field-measured vibrations have non-Gaussian time

histories. Consequently, a difference exists between the acceleration time history of road data and that generated

using the traditional method. Therefore, the accuracy of current vibration test systems is not sufficiently high. For

this research, we proposed and evaluated a method of generating non-Gaussian random vibration based on an

earthquake vibration generation method. We demonstrated the validity of the proposed method through comparison

with acceleration time histories obtained from road data, the proposed method, and the traditional method. The

proposed method is expected to eliminate damage during transport and to reduce excessive packaging.

Key Words: packaging, transport, vibration test, acceleration, non-gaussian distribution, kurtosis
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Fig. 6 Acceleration time history of non-gaussian simulation
by proposed method.
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Electrical Discharge Truing for
Electroplated Diamond Tools

g Edl VN N 1] S
Koji Watanabe Hisashi Minami Hatsumi Hiramatsu
BEH Tl e

Kiyonori Masui

(01147 8 H  AZH)

Electroplated diamond tools are widely used for grinding because of their high grinding efficiency.
However, the height of the grain protrusion of the electroplated diamond tool is not uniform, which degrades the
surface roughness. Therefore, it is necessary to make the height of diamond grains uniform. Herein, we propose
a new electrical discharge truing (ED truing) method for electroplated diamond tools. This ED truing method is
applicable to a conventional electroplated diamond tool whose grains (diamond) have no electrical conductivity.
Results show the capability of truncating only the diamond grain tips directly using this new ED truing method
and the ability to obtain an electroplated diamond tool with uniform grain height. Moreover, results show that the
ground surface roughness is improved using the ED-trued electroplated diamond tool.

Key words : electrical discharge truing, electroplated diamond tool, truncate
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Fig. 1 Appearance of experimental equipment for electrical
discharge truing.
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Table 1 Experimental conditions.

EDM-machine

Sodick AP1L

Discharge current i,=2A
Open circuit voltage u, =120 V
Discharge duration t,=1us
Duty factor 7=10%
Electroplated diamond tool : (+)
Workpiece Diameter: ¢ 1.0mm, grain size:#140
Gold deposition :almost 50 nm
Electrode CuW:(-)
Rotating speed 20 min?
Step feed 1 um,5 ym
Dielectric working fluid EDM oil

Electroplated diamond tool

LENS

LENS Detector

nézm

Diameter

Fig.2 Measuring system for profile of diamond tool.
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Fig. 3 Profile of electroplated diamond tool.
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Fig. 8 Profile of the electroplated diamond tool.
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Fig. 9 Surface of electrode after ED-truing.
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Fig. 10 Comparison of electroplated diamond tool and
electrode after ED-truing.
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Fig. 11 Profile of electroplated diamond tool before and
after ED-truing.

200um

(a) Before ED-truing

200um

(b) After ED-truing

Fig. 12 SEM images of diamond tool.

¥BHTETiiok. TEMCEBEES (K1Y Yy

M (KK MR 2 ) EHY, o LOHE
[AFL & 6.6 pmRz 1AL FUF 72 fCEs hn 11 72 BRI An .00
min L& Lz,

MIFIEE LT, ETVI—A 2T ZIToTW0iE
WEITRCA THERIINT. Uz, A Z Y V—o1 >
gL, TNERAWTHE EFNTEf - 7.

Fig. 14 13, ZN 2Nl T D SEM 5§ & X iR
ZRS. IV—A ¥ T OB A 7 F W T W0 T
¥, REMHE 24 umRz THHDIIH LT, VIb—A
Y UBOBA T B SN TR mkH X (% 0.81
umRz iICA FLTW3., cocehb, EYILV—F



52

Air turbine spindle
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Fig. 13 Appearance of the spindle for grinding and schematic diagram of tool paths for grinding of EDMed surface.
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Fig. 14 Improved surface by grinding with ED-trued diamond tool.
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Fig. 15 ED-truing for spherical electroplated diamond tool.
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Fig. 16 Profile of spherical electroplated diamond tool
before and after ED-truing.
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TEM Observation of Carbon Nanocoils
and Their Tip-Catalyst Particles

oK FHhEE Bl A B MRl e
Hideki Kume  Yasunori Hasegawa Toshikazu Nosaka
SIS R

Yoshikazu Nakayama

(01147 H 20 I 22FH)

Carbon nanocoils (CNCs) and their tip-catalyst particles were characterized using transmission electron
microscopy (TEM) to elucidate the CNC growth mechanism. Samples of three kinds were examined: fine-CNCs,
designated as CNC-A,; coarse-CNCs, designated as CNC-B; and multi-wall carbon nanotubes, designated as
MWCNT. For CNC-A and MWCNT, multi-graphite layers were recognized clearly. However, CNC-A contained
many lattice defects to maintain the coil’s morphology. The carbon surrounding tip-catalyst particles was observed
in both cases of CNC-A and CNC-B. Based on these observations, the CNC growth mechanism was considered
from the perspective of the anisotropy of carbon growth.

Key words : carbon nanocoils, transmission electron microscope, catalyst particles, growth mechanism, anisotropy
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Table 1 Synthesis conditions of samples for TEM observation.

Samples Name CNC-A CNC-B MWCNT
Diameter (nm) 39 ~100 10-15
Composition Fe-Sn Fe-Sn Fe
Catal}/s.t Type Particles on Substrate Particles on Substrate Thin Film on Substrate
poot e | T Deampstionaf | Elctr s Depostonon
CVD Gas C,H,+He C,H,+He C,H,+He
Conditions | Temperature (°C) 700 700 700
TEM images
100mm 100nm 100mm
Fe-Sn R fillfki 77 7z 7. CNC-B I, REaSk &1 @) o
EARXDI R/ — )VIRBTERIC T )V X F EZ2 iR &
o, W, BV L TR U 7o A 72 N T2, — T,
MWCNT &, # ¥ —L7&s51EZ VT Si i ki
Fe yiJls (LS : 4 nm) Z2 B AR U 7o iR 2 Hiv 7z,
NS DOfii 7 g hIcEE LT, 700 CT—
EWED CH, & He DIRG A A2 LT, CNC B &K
U MWCNT ZZhZThamLic. Boneaiize,
Mk~ A7)y B (HH EM &, 200 mesh, i (b)
BB EETTEMBISHRR & L, TEM(HZ
1 HF-2000, s FEE 200 kV) 12 & 0 @Z2 LTz,
3. RERERLEER
1nm

3.1 CNC B&LU MWCNT @ TEM 8R

3.1.1 CNC-A D57 fiRHE TEM {5

Fig. 1(a) iC CNC-A O & 77 fit iE TEM 2 k9.
ERGEEZAE L, ZHEOTIS T 74 MEhEikoa v
FSARELUTHERTES. Fig. 1) ZE SICHEAL
7z TEM 4% Fig. 1(b) IZ/R9. & FA—#HEF O Fig.
1(c) D AEBITRT LB, F5T7 74 Mgicid, £
BOTREEHA R 5N S, HEMNEZ CNC DA, 7
774 MENSOYAMEREBICIE, TI9—LE
FRRICIRZEDNEIRE HEIROEAEDOEDNRETH
%9 ULhL, SRIOBRTIE, SBORKTFRIGHE

(C) 15 layers ]

I'Hl’

13 layers

1nm

Fig. 1 High Resolution TEM images of (a) CNC-A. (b) is
enlarged image and (c) indicates its lattice defects.
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(a)

10nm

(b)

Inm

Fig. 2 High Resolution TEM images of (a) CNC-B. (b) is
enlarged image.
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rhrEZENS Y.
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HOENRDEN, TRETENT 7 AT RN &
bholz.

3.1.3 MWCNT D&/ fiRfAE TEM 5

Fig. 31 MWCNT O & 77 fiiE TEM 727~ d. #4#%
P 12 nm, N 5.8 nm T, B 8 @D TS5 7 7
A FENBIREI .
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10nm

Fig. 3 High Resolution TEM image of MWCNT.
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Fig. 4 Intensity of the diffraction patterns compared with
the lattice spacing.
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Fig. 5(a) I CNC-A, Fig. 5(b) IC CNC-B O 4 i fidt it
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(@ (b)

50nm 50nm

Fig. 5 TEM images of the tip-catalyst particles: (a) is
CNC-A and (b) is CNC-B.
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COEE, Fig 61TRTXHIC, MR 1 DS D
HWICK D =RV OYHHEN R LS T-DICEEA
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B TH%. CNC-BDEIE, Fig. 5(b) icid &ED,
ok 2RISR IR L, A — R DRI
EFEREIC X O A > THD, iR 72 D& DICH

SRR TENDS.

UL, CNC-A X, filiifni Ko —K > DIk
REMNELTL 5 T\ e, Fig. 5(a) O F A E 72 i fis R Trise
ZLIET A, Fig. TITRT &350 fliihi 72,
TS5 74 MEICEDNTEY, filllik 50—
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Carbon Nano Coil (CNC)
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Catalyst Particle

Fig. 6 Schematic explanation of the catalyst effect for
CNC'’s growth.

10nm

Fig. 7 High Resolution TEM image of the graphite layers
surrounding tip-catalyst particle of CNC-A.
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Influence of Iron Nitrate Solution Concentration and
CVD Temperature on Morphology of Vertically Aligned
Carbon Nanotubes

W A ik ER** PeH e
Yoshito Watanabe Masahiro Yamamura Tohru Sakai
ST R

Yoshikazu Nakayama

(01148 17 H =2H)

Vertically aligned multiwalled carbon nanotubes (CNTs) were synthesized on a Si substrate using a wet
process for coating Fe catalyst onto a Si substate and using thermal catalyst chemical vapor deposition (CVD).
1-Ethoxy-2-propanol (PGE) and dimethylformamide (DMF) were used for dissolving iron nitrate to form a uniform
Fe catalyst layer. TEM observations were used to estimate the influence of the iron nitrate solution concentration
and the CVD temperature. A higher concentration of iron nitrate and a higher temperature of the CVD caused
changes in the distribution of the number of layers and diameters of the vertically aligned multiwalled CNTs.
Control of the distributions of the number of layers and the CNT diameter might be possible.

Key words : carbon nanotubes(CNTSs), CVD, iron catalyst, TEM, outer diameter, inner diameter
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Fig. 1 Procedure of synthesis of vertically aligned CNTs.



KB FE RPN RE A WITEAT S No.25, 2011

8 5 NI TRERLI CNT %, 7 7 BE (TEM,
H 37 %4 HF-2000) 1< & D 30 ~ 50 & AT DB 2170,
CNT DJEEL, s4E, NROI iz Tz

3. MERLEE

3.1 HAMEEOESE

Fig. 2 1T, ICP MM H 53R & TR kAT & 8k
fullitfEg DJEE L ORARZ/RT . Fig. 2 K D i RLIR
E P DR S B HBIBIRICH B T LD D, Z
DIz HB IS 2 F8E U CTHR LIc®fid s b
T, YEORE T ZHIETE S bk,

3.2 MEHKARDEEZZILTEIZE

Fig. 3 ICHEERLIEIE 7 1.0 %, 2.0 %, 3.0 %, 4.0 %, 5.0
% 2L X T, FACVD R 700 °C TIEHI L o il
fil [ CNT @ TEM {4 7%, Fig. 4 1C TEM & 5 i #t L
TelEE, AVER, WO RRT. JEEL AMVE, N
DE—7 (B (REFEDEHOIE ) FWVITNE g
PRBENRELRDZ1FE, REWlicyT ML £
7z, 4.0%, 5.0 % OJFE, NEDDMFIPHIZIAD - 7z
—77, NERIERREEREE DM L T E DM OILM D X
Honhkhro Tz

63

ol

N
T
|

w
T
|

N
T
|

[
T
|

0 1 2 3 4 5
Concentration of iron nitrate (mass%)

Thickness of Fe catalyst layer (nm)

Fig. 2 Thickness of Fe catalyst layer estimated by ICP
analysis.
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Fig. 3 TEM images of CNTs synthesized by CVD at 700 °C. Concentrations of iron nitrate solution are as follows.
(a): 1.0 %, (b): 2.0 %, (c): 3.0 %, (d): 4.0 %, and (e): 5.0%.
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Fig. 4 Histograms of number of layers, outer diameter, and inner diameter for CNTs synthesized by CVD at 700 °C.

Concentrations of iron nitrate solution are 1.0 %, 2.0 %, 3.0 %, 4.0 %, and 5.0 %.
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Fig. 5 TEM images of CNTs synthesized from 3.0 %-concentration iron nitrate solution. CVD temperatures are as follows.

(a): 680 °C, (b): 700 °C, (c): 720 °C, and (d): 740 °C.
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Fig. 6 Histograms of number of layers, outer diameter, and inner diameter for CNTs synthesized from 3.0 %- concentration iron

nitrate solution. CVD temperatures are 680 °C, 700 °C, 720 °C, and 740 °C.
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Fig. 7 Average value of number of layers of CNTs estimated
from TEM images analysis.
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Fig. 8 Average value of outer diameter of CNTs estimated
from TEM images analysis.

Average value of inner diameter (nm)

30%
Concemran’un of iron Nitrate -

Fig. 9 Average value of inner diameter of CNTs estimated
from TEM images analysis.
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Comprehensive Analysis of Minimum Grain Size in Pure Aluminum
using Friction Stir Processing
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Effect of Mg Content on the Minimum Grain Size of Al-Mg Alloys
Obtained by Friction Stir Processing
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Theoretical Study of Medium-Sized Azacycloalkane and
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Low-Temperature Processable Organic-Inorganic Hybrid Gate Dielectrics
for Solution-Based Organic Field-Effect Transistors
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Three-Dimensional Organic Field-Effect Transistors
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The Effect of Alloying Elements on Microstructure and Strength Property of Dual
Two-phase Intermetallic Alloys Based on Ni;Al-Ni;V Pseudo-binary Alloy System
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Effect of Nb and Ti Addition on Microstructure and Hardness of Dual Two-Phase
Intermetallic Alloys Based on Ni,Al-Ni,V Pseudo-Binary Alloy System
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Pure Red Electroluminescence from Novel Heteroleptic Cyclometalated Platinum(ll)
Emitters Embedded in Polyvinylcarbazole
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White Electroluminescence Obtained from a Polymer Light-Emitting Diode
Containing Two Phosphorescent Iridium(111) Complexes in an Emitting Layer
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Pure Red Electrophosphorescence from Polymer Light-Emitting Diodes Doped
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