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Surface Modification of Titanium Material
Using Electrical Discharge Machining Process

BE  F* i AT A EE

Hidekazu Tsukahara  Hisashi Minami  Kiyonori Masui
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[E***

Takumi Sone

(20054£6 A 1 B =H)

This paper elucidates a possibility for surface hardening of titanium materials by carburizing using electro

discharge machining (EDM) processing. During EDM processing, carbon from dielectric oil is diffused to the

machined surface and a titanium carbide (TiC) layer forms on the titanium surface. A TiC layer with a

crackless surface is obtained with short pulse duration using a low peak-current range under negative

electrode polarity. In this study, the obtained layer’s thickness was 5 um and its hardness value was 2200 HV.

The surface withstood a wear test extremely well with no detectable wear scar; the test was characterized by

a low coefTicient of friction (ca. 0.4).
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WinE Sn BL U Cu DESTRINDEE

Effects of Alloying Elements Sn, Sb, In, Ag and Combined
Addition of Sn and Cu on Corrosion Resistance of
Spheroidal Graphite Cast Iron

B B’N Tt KB FA

Tadashi Kitsudo = Mamoru Takemyra Yukihiro Satoh

(20056 A1 H <)

This study investigated effects of alloying elements to improve the soil corrosion resistance of spheroidal
graphite cast iron. Considering the mechanism of microbially influenced corrosion, corrosion resistance was
examined in acetic acid solution of pH 3.0 with small amounts of salts. Addition of more than 0.2 mass% Sn
greatly improved corrosion resistance, but large amounts of eutectoid carbides remained in the matrix after
full ferrite annealing treatment. Alloying In and Ag obtained slight improvements; addition of Sb decreased
the corrosion resistance. Combined additions of Sn and Cu do not always engender improvements. It is
necessary to maintain the Cu content at less than 0.10 mass% to obtain corrosion resistance improvements by

Sn addition.
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Mechanical Properties of Polycarbonate Prototype
Models Produced by Fused Deposition Modeling Method

=

Chyusaku Yoshikawa

BLE* Hih RE* BN &2

Takehito Kikuchi  Toshihiko Okumura

(200526 A1 H XH)

Polycarbonate (PC) prototype models produced by fused deposition modeling (FDM) method are adopted
for actual parts and test parts. The FDM rapid prototyping (RP) models have anisotropic and inhomogeneous
characteristics resulting from the modeling scheme. This investigation studied the effect of the prototyping
direction and the specimen thickness on the mechanical properties of FDM models for PC. The prototyping
direction demonstrably influenced the mechanical properties of FDM models. The thickness showed a slight
influence. Adopting structural analysis software, mechanical responses of box-shaped models made by FDM
and injection molding were investigated to estimate mechanical properties of final products using prototype

models.

¥-T7-=F:!JEy F7O0 RIS Y, BRRER, KUD—Kx— b, BWOKEE, EH,
A9EM, CAD, CAE, iRFABERENT, SHEN

1. OIS

F¥v F7u b % A ¥~ (Rapid Prototyping, L\ F,
RP) %, [ERHCRIERZERT 254 ¢HY, T
BREREHVDLI L%, 3RFTLCADDT— ¥ 5
KMEm* BBEFT 5 Z LATEETH 5. CAD/CAE
TlEary¥a—-yEELETORFIIH LT, RPTIH,
EWGIEMIC L B 71 » Hkle s E OB H
Thb.

RP MEFEEL, OXERE, OFmERE O
BARBEREE, QERENEE O4 v 7 V= v Mg,
LEBRMELEL, TRhEPNOEMEZED LAARICH
A3 Twa V. ERIFERE i (Fused Deposition Modeling,
LLF, FDM) i, #aTBHsERORED L ER TE
5720, 77 AF v 7 RaOBBHEETI~OEH

* BRERA MR

FRITINh TS, LA L, FDM #EEWIZ, EEE
BISERT 20 ¥ LAY EMEET S
72, Fl—TARDGHE BT & & (SRR R I E RS
EL5.

AF|TlE, KA —Kx— MiE(LLT, PC)ED
FDM & OB EICE LT, RBREIR (3
HREOEEAME XV 3EENES) B LUEHIKIC
DWTHHE M L B L B RICOVWTHET 5.

2. RBAHE

(1) > Tfemd
(A) FDM Di&ERIEIE & ER OIS
FDMODER TR IIRDEB Y TH S,
(i) 3KRTLCADDOFIKT— % % LiZ, REHMEIC
BUIDICLAERAT— 9 DIEK.
(ii) HTR/AHMEICERE /B L TRIED 2 EF.






KB S R R AT 7R L No.19. 2005 71

(C) FRRY > TN OEHRER o BT
RPBX &IMBX DEMREK(E3)E, EF(HE %0 O v
10mm) & B E O HERE + & B & (40mm) O e b L A FDM-C_
13(13mm), BOBEEHSIALSE 7T » 7 2R 2 O T T—oe——"
BLTHY, 2R EAHELHE L. # 4o ]

% 20: A/'A//A :
3. IRREEE o ]
S 6

(1) HEBRRTRKY > T ORBRER B & (mm)

5lak, M7, ¥y VE-HERBROEKRE T
H4 2R 7IRY. FHHEEMOBRE, ESKF
HIIEHTEZLLDOLLT, R TRLZ. JLRIA,

4 FIRMEDER A, ESKEHE
Tensile strength vs. thickness

512 IZFDM-AI3, & HIADFDMAT R % o Mk
#=7. T — O FDM-B
TRTOBES & CHITHEAEEOBRIZB VT, ?100}--13:-----»::: ° FDMD‘C ]
FDME I3 SHE RIS & ) b EVEERL TV 3. S I ]
172, #HHHA, B, COMOMRFS L VESIZE S ® sl a0 —="0
EOEALH &, EDMETA > 7V ORI E DS g1 ]
WHEROHBI—E TR, £, ESOBEL— 4 I . . R
TRV LA DRD. % 4 6
©4 LY, 3IEMEGFDM-COMAER bK<, S B (mm)
BRI D#40%TdH 5. FDM-COFIEREBRIZ BV TIE, ®5 MiFHsENERAN, ESKEE
BBEOERAICBHT 510, BBREOELMS Flexural strength vs. thickness
BEHERNTVEDIDEEZLNS, o SRR
5 & 1, il FHEEIFDM-A & UFDM-CAYE < , 3000 O oM
SHEBT R D60~ T0%EETH 5. L o LA FDMC
g YR ERIIRK 6 @ X 9 (2, FDM-B, FDM-C, b3 2000} ;.:—Pd;j‘ i
FDM-ADIRIET L, FDM-AD I §1H B &0 B o o
60%TdH 5. HIIFHAES L MR ICEV T, 2 1000} -
FDM-BA% b BV MEE R L, STHBIER D80%EE T H .
55. I S
B7 &0, FDM&EBEO S ¥ L ¥ —HEMEE, 5 B & (mm)

HEERDS~20%BETH 5. J5IZFDM-COMH IR
FEIZ1.0kI/m? L FEE I/ E W, CHOEREIZ, FDM-C
BRK ClE, BUBWEICH L TR HRICEE I mb Y,

6 HFEEROER @, ESKFEE

Flexural modulus vs. thickness

MBONMREICBE> TRARIESIER T DL ; }%\ﬂﬁ?
E PRk (<D 15 O FDM-B
________________ ol & FDM-C

B 3EKFHE IOV TIE, FDM-AD ¥ v )L ¥ — ik
BE(R7)H, BEE2.5mmTHRAELERLTVS, 20
HiIZ2nTiE, BREEAMEL T, ToEHEL
Tid, SEIGFEAICRELIT-> T2 ws, E3HM
DO mE DT ERIFEFBVTREESZEZ NS, £
DDFERICBVTIE, B3I L BENEILIES%L
TTHY, »o, BILOBEEP—E TRV E2%hHh
5. 7 vV ¥ —SRREDERSE, B KE

X8 »HE0ICFIFE, iy, v E—fé’qﬁ%ﬁi‘;ﬁ(: Charpy impact strength vs. thickness

[
(=)
T

2

S v L E —ETRERE (k)/mD)
L4
NG k i

EH & (mm)









74

BT OMFUFEICFIAT 2 2 & T, STHBEROBR
MEEOFRIBES LY S & 2R L.

5. ¥&8

FDM =B & USHE BT CIESL L - RE A 05|
g, WY, YrVE—HRRBREToLER, kKol
LML o7,

FDM & Tid

(i) BmEHFMICL ZBMOEHEOBMITKEL, &
HORBHEOH SR ENS.

(i) RBH OE SKFMIE 2.5~5.5mm OFEHICH
WTIIhE W,

(i) B IIGHEERO 5~20% 8T ¥ 5.

FaLAK D FDM I8 & G B b O R T IS

OREBED S, BHFZIRICBWTIE FDM EEWICEL S
HEERBRO A TN E O EH L2 FRIELETH
5. 8512, FDM&RWIATT 2 HaRBROER L,
HEEF IR T FDM &4 & 51 B D 4S8
DGR %, CAE T OMEHSEIERE L TRIAT A Z
LT, SHEREROBRHMEOTFHRELRLETE
5.

SEH

1) #ZE, 4FIEAS | BIHIH, 16, 10 (2001) p.17

2) Nicole H, Jeffrey N: SPE ANTEC, 1 (2001) p.964

3) HFINBME, FibEkt, BWEEE 75 XF v 7 B8ENT
458 11 AIRFAKSHEHETRE (2003) p.357

4) Gt t, FNUBLE, BAEE : 77 XA F v F BN IE¥
28 15 BERKEFHHTRE (2004) p.499



KIRAF L ERAA IR ETIAFHRE  Nol9. 2005

75

20L /NRIF % UN—EIC L A ELSEII NS
HEEERICEY Do

Determination of Volatile Organic Compounds Emitted
from Leathers by 20 | Small Chamber Method

% *¥7"
Kohji Kita

(20056 A2H =XH)

Analyses of volatile organic compounds (VOCs) emitted from the grain surface of 36 leathers were carried
out according to JIS A 1901 (small chamber methods). The emission rates (pg/m’-h) of five designated
chemical substances — toluene, xylene, ethyl benzene, styrene and n-tetradecane — and the total volatile
organic compound (TVOC) were determined. For one leather sample, the TVOC concentration in the
chamber was greater than the provisional maximum value because of the large emitted amounts of alcohol
and ketone compounds, which are constituents of finishing agents. Analyses of the emission rate of TVOC
for two weeks showed considerable attenuation of the emission rate within 7 days for leathers with the larger
initial emission rate. The increment in concentration for the indoor model AC was calculated according to the
equation described in the Danish Standard. Presumably, AC would not exceed the provisional maximum
value for TVOC, even if TVOC were measured for leather in this work with a surface area as large as 15 m’.

F—7—F %, £\, BREFEILEEM, TVOC, NBF v L N—&, HEEE, ZRREHNS
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Guideline value of individual volatile organic compounds

t&ms ng/m’ ppm
Pz 260 0.07
FoLU 870 0.20
IFNREY 3800 0.88
AFL Y 220 0.05
n-r bIFh 330 0.04
BWVLT VTN 100 0.08
7T LFEF 48 0.03
NeJroanNRrs ¥y 240 0.04
TINEED -n-TF N 220 0.02
TINEEV2-ZFVAFYL 120 7.6
yalbr) kR 1 0.07%
TATI) > 0.29 0.02°
Tz THNVT 33 3.8"
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Classification of leather samples
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1| BF 4 FEron B H—il
2 H#& # VA=FA 1] Ny o
3| B& 4 FEroan L) #HeH
4| HFE 4 s L =] Y4
s| B& 4 VA=A i1} Y4
6| HE % rah 3 e
7 A 4 ryan " ¥
8 A% 4 Va-PA ¥ g
9| BHFE 4 Va-FA i1 ¥
10| HFE 4 Va:=FA o ¥
1 B 4 san B K
12| H#F 4 AN L1} Wy
13| O% 4R ran * HeH
14| A% ¥ raLn L1} HH
15| HB&F i3 A=A ~—Za | §F4=0y
16 | A% %+ VA FN [

17 | B% %+ JEron %
18| A% % ran L::}
19| H& 4 s n
20| A% 4 7 a4 2 ya—7
21 B4 4 a-rs "
2| H%E % Va:-FA ~—a
23 | B% 4+ gkrun EY)

24 | B%F 4 gEruon ~N—a
25 | B % Jroa 2]

26 | H#&E %+ VA-FS H
27 | BFE R AP AR
28 | HE | yoayMin VA=FN g )y o
29 | H#F 4 A FA i
30| BF i3 VA=FA yL—

W | 1T % yy=> x| #51=0v
2| 1997 4 1224 yL—- x4
33 | 15907 4§ yomv x* Ny
| 1597 3 y o= ] e
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36 | 7N 4 VAP 4 idee]
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#£3 HHAEIOHEHENE VOCSHEHL TVOC O
BOHGHRE (pg/m?-h)

Emission rate for five VOCs and the TVOC emitted
from the grain phase of leathers (ug/m*+h)

No Maxy Ly IFWEr ZFLy 755792 TVOC

1 = - - - - 14
2 - - - . - 72
3 - - - - - 21
4 - - - - - 15
5 11 - - - - 2
6 - - - - - 54
7 - - - . - 22
8 - - - - - 12
9 - - - - - 22
10 - : - - - 131
11 - - - - - 16
12 1 - - - - 50
13 - - - - - 10
14 - - - - - 28
15 - - - - . 11
16 - - - . - 31
17 - . - - - 14
18 - - - - - 23
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Portal Site Supporting Informatization in Small and
Medium-Sized Enterprises

¥E o rE O #BR* BT REr*
Hitoshi Nitta Hiroki Takeda Takashi Matsushita

A BRER*

Sojiro Koshimura

(20057 A6 B =H)

We developed a portal site that supports informatization in small and medium-sized enterprises that
have been unable to achieve informatization. The portal site includes five major contents. The first is
Informatization Diagnosis, suggesting necessary informatization to construct management targets. The
second is Examples of Informationalized Business Processes, showing examples of informationalized
business process enterprises. The third is Q&A for Informatization, providing technical knowledge for
construction of informatization. The fourth is Public Support for Informatization, introducing support
policies to construct informatization for small and medium-sized enterprises. The fifth is a Link Page,
which presents links to homepages supporting various businesses over the Internet.
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Matrix diagram identifying weighted value of
informatization elements for realization of
management target
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Deposition of Zn2SnO4 Transparent Conducting Oxide
Thin Films Prepared by RF Magnetron Sputtering

ek FER* B FiE* ML B

Kazuo Satoh

Yoshiharu Kakehi ~ Shuichi Murakami

A EXk* HE B

Akio Okamoto

Kosuke Moriwaki

(20057 H7H %)

Zinc stannate (Zn2Sn0O4) transparent conducting oxide thin films were prepared on silica glass substrates
using RF magnetron sputtering. The thin films were grown at substrate temperature of 500°C with a
sputtering pressure of 0.6 Pa. Growth was conducted using pure Ar and Ar/O2 mixture as the sputtering gas.
The effects of [02/(Ar+02)] flow ratio on the properties of Zn2SnO4 thin films were investigated.
Measurements using XRD showed no peak in the thin films grown in [02/(Ar+02)]=0. However, O2 flow
gave rise to the appearance of (222) peak. The thin films showed high transmittance in the visible region
regardless of [O2/(Ar+02)] flow ratio. The thin films grown in Ar/O2 mixture were stoichiometric Zn2SnO4
and exhibited high resistivity. On the other hand, the thin films deposited in pure Ar were Sn-rich Zn2SnQ4

and resistivity of 4.1 x 107 Q cm was obtained.
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Surface Hybrid Modification of 304 Austenitic
Stainless Steel Using Low Temperature
Plasma Nitriding and Carburizing
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Surface hardening while maintaining corrosion resistance of 304 austenitic stainless steel has been
investigated widely. Low-temperature nitriding, in which S phase is formed, is one alternative method. The
dissolved carbon is known to be pushed in effectively by low temperature plasma nitriding. Combinations of
carburizing and nitriding were performed sequentially or simultaneously at 673 K. The total processing
duration of each specimen was 28.8 ks (8 h). The combined treated layer was 70% thicker than that of the
nitrided-only specimen. Both specimens demonstrated good wear resistance. In addition, hardnéss depth
profiles of these specimens show gentle slopes from the surface to the substrate. The sequentially carburized,
then post-nitrided, specimen showed corrosion resistance as well as untreated 304 steel. However, the
corrosion resistance of the simultaneously carburized and nitrided specimen was markedly inferior to those

of untreated specimens.
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