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Optimization of electrolytic condition for iron-molybdenum alloy plating by XAFS
measurement using a synchrotron photon

Tetsuhiro WATANO, Kazutoshi MOCHIZUKI, Shuichi KOMOTO and Keigo SHINOHARA

With a price rising of rare earth metals such as Nickel, Chrome and world environmental regulation, it
is extremely essential to development some of surface treatment techniques in the plating industry. Our research
group has been working on the study of the Fe-Mo plating, with the aim of the development for the wear re-
sistance plating easy for the environment using an economical and harmless iron. Research tasks can mention
a longer life of plating liquid, electric current efficiency improvement and corrosion resistance improvement.
Previously we have been obtained the knowledge concerning the stable film-forming conditions and improved
corrosion resistance of the Fe-Mo alloy plating. In this study, we investigated the chemical states and local
structures which greatly affect the life of the plating liquid by hard X-ray XAFS measurement using a synchro-
tron photon, furthermore work on longer life of the plating liquid. As a result, it was found that the chemical
states and local structures greatly depend on the sort and concentration of complexing agent and pH variations
of the plating liquid. Moreover, a longer life of plating liquid was achieved by the addition of more than 3
equivalents of trisodium citrate dehydrate to the ferrous sulfur heptahydrate. Also, the result of the film-forming
test revealed that the conditions and film-forming of the plating depend on the chemical states and the local

structures of iron.

Keywords : Fe-Mo alloy plating, synchrotron photon, complexing agent, hard X-ray XAFS measurement.
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Methane fermentation of food waste
— Evaluation of the effect of the biological pretreatment method of oil for methane fermentation —

Daisuke NAKASHIMA, Keita MUROFUSHI, Kazuhiro OHTARA, Hidenori MATSUMURA
and Mitsuaki MOCHIZUKI

In this research, the effect of the pretreatment method of food waste oil using activated sludge on meth-
ane fermentation performance was studied. Waste oil was mixed with activated sludge and was solubilized by
microbial degradation. The mixture was added into a methane fermentation reactor in which waste syrup had
been loaded. Methane fermentation performance was evaluated by analyzing the amount of biogas productions
and the total organic carbon of digested liquid. When waste syrup was the only carbon source in the reactor,
the amount of the gas which was obtained by methane fermentation was 550mL/g-TS on average. When the pre-
treated oil was added into the reactor until the mixing ratio of the oil was 30%, the amount of the gas increased
to 820mL/g-TS on average. However, when the mixing ratio of the oil increased to 52%, the amount of the
gas was slightly decreased to 430mL/g-TS, and when the ratio increased to more than 80%, methane was no
longer fermented properly. On the other hand, when untreated oil was added into another reactor in which
waste syrup had been loaded (mixing ratio: 20%), the amount of the gas decreased considerably. Consequently,

the pretreatment method is confirmed to be effective for methane fermentation of food waste oil.

Keywords : Methane fermentation, food waste, oil.
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Development of excess sludge volume reduction equipment using hydrothermal
treatment of low temperature region

Tetsuji OKAMOTO, Tatsuya HARADA, Masumichi SUWABE and Masashi SUZUKI

For the business establishments with waste water treatment facilities in Shizuoka Prefecture, the process-
ing expense of the excess sludge serves as an economic burden. The current excess sludge volume reduction
technologies have technical subjects of operation cost increasing by use of medicine etc., or persistent substances
newly generating in the process. So, this research developed the excess sludge volume reduction equipment using
hydrothermal treatment of low temperature region in order to solve these technical subjects, and the following

results were obtained.

1) We made the excess sludge volume reduction equipment as an experiment. The equipment had the throughput
(5 tons/day (before drying)) of a practical use level, and improved biodegradability for the excess sludge, per-
sistent organic matter, by hydrothermal treatment (160~180°C, 0.9MPa or less).

2) The hydrothermal treatment by trial production equipment for the excess sludge generated from the business
establishments in the prefecture revealed that the liquefaction efficiency of 58% was acquired for food factory
sludge, and 76% was obtained for papermill sludge.

3) From the operation situation and the performance evaluation test result of the trial production equipment, we
made the trial calculation of the economical efficiency for this research, and found that the reduced part of

operation cost was able to refund in 5.1 years when the initial cost of the equipment was 40 million yen.

Keywords : Excess sludge, volume reduction, waste water treatment, hydrothermal treatment, persistent organic matter.

F—U—F REWGIR, WAL, PRAMEL, KBVLHEL, O MIEA Y.

1 1ICHI

AR (EIETRIRALER) (d, ZER A%

DAATINERM (A DT, koA sk |
EWEMRESE (GEHEGIR) IS ESE T T % 1 1 LR
(% 1), REBIRE, ECHAT OB TH i B
EIMAERRETHY . ENIT, HMRIEA Y (i
IR - WRHES) . IR & AT,

BN O BLE R DI AT DI E L CORT
Hle (ARRIEIGTE) (ZAFER42007 bl o TR,
AR % Fe > W T Ol RIGIEOL LT 4
B AR I BIRL 725 T5, TIRINEETTICE ARG
FBRTIGIRALERO B (BT BiHER R Ickh R IEEERALE

He
)

— JLEK

(o]
o %o

W S

A

®) R UL . SERR2GAE B PE LRI ERETI A W . https://www2. pref. shizuoka. jp/all/file_download103500. nsf/332C1C
045B5B35444925773E0022C957/$FILE/25houkokusyo. pdf (2015. 3.247 7& %)



TR

[#5]
{ i o
""" T i N mpmpam QN
= CESytE) - p— /y
wmpare e A s

Y (BromB) (s )

K2 REGEBE O A

X, 1 FEMYTVORENGREH R, 101k
2 ~500h> (BiAKEE) 72340%EHb %<, A5 E T,
WHITHE LR (BAKIR) XM7202.5 5 M ElroT, &
7oy BB LTZ44FEFTON, 38 (86%) DOHEZEHN
RENGIR OB ZEEL TWHEDRIE THh -T2,

PEAE T AMA 2N 8 3 R O IR BE TR TN D
(¥ 2), £2O—KHT, WEOMREILEKEREL,
L TRIED B WA E T, WEoT, RENFIRO
WAL, oA E L, o fitE%E &
D5 NRLEE (R | &, ARG IR & <A 12
WIEL, AEMZOLOILERSED [TEMG TR L
(PR ALBE) | D B LB G725,

WALALERIZIZ, BAT )V AVALEE | A U RLERAE 73 N
HILTWD (F1), LanL, RO HICHEE
HEO ARDNINEATED (BT VA VALER) | ALER D R
TR FRAE R DN AR L7095 (Y LR
HLOMENR DD, T T, AUFIETIE, A A
B RENGIRZ A FRIED AR AT BE
PR AR el K BAAL BB 5 2 1 U 7= A RV e A AL
HE DR EIT T,

£1 RKRFEHREAC FTAE) HEFO L

7 T G P ’ L S )

AL T iroympoe MU S VS peets A/
itk ghae (@] @ ay 0

HER B LT O = R

R = 2 Y
M= = | (@] Py Fay *®

© (i), O (GEw), A (%), x (4E)

2 FHik

2.1 KREBSOEEBIZI DB TimER
RENGIRITIRN 3 r T FZERT (L% - AR -
BIMCR) DOREEZ ST, Zhbz RN
CIRIBAFE L7, ALBER & 3 L O/KELEEE (B E
1) ZHAWTKELEE (QLEIRE (EF) :160°C
(0.7MPa) ~180°C (0.8MPa), JHHEAHFR] : 1543) %
Tolz. HRENGIROIRACINFIL, B ORI F

(= (BEs (LPERTGIR) —ERS (LBRZIGIE))
JESy GLBERTIBIE) X 100 (%)) TaHMiliL7=,
B3, 3O BED 544 15,000rpm, 25°C, 15
ELTZLAMZ, TR IZiE>TRIE LT,

BEHE1 KBMBEEE UHEAFE: 3L)

2.2 RFEGEBENEEDORIE

HEARALEEGR i 2 3 D N EPTICE A DS AT REZR
RENGIRELEEE L LT,

LEEOUPEAF — LA X 31”7, ABRE LA
w5 M (WiAKRED &L, B MYEAEY ThHRT
TGIR 2 IRIRE Ik D /K BULEE (160~180°C. 0.9MPalk
T) ZATHZETHES MR E D BEF ORI
il CABET D2 TRIFL T D, ARBULECIE, B
AT —IZEVFTEDIRE « JENTRES N IR
P, RENGIREEFENCE AT HZETIHIREZR
t32% (AL O B EEIL T EROR RSk
ELT) ., — 07, BRI, ALIBIROE TS
FBIRENMBT 5 TR X —DF N HEX -
Too IDIT, Briclest i ORI P2 ANE | i
R ARDOHIEIZ LY 5 LI TR CE 524 1E O B %
= Ei=10
2.3 RFENGVEBAELERE ORI

WNFZEF 2787 (A BB LHEKXKOB @ 8T
5) DO A1 721,000L0 R G IR 2 4% & 7R AE



FHER TGRSR pEgEERE 55 85 (2016)

e
i d
kRl

(ERY) LY —’[%ﬂﬁﬁ ]‘ P ¥

R
(BER) ~

WLEE JeX)

LA

X 3

FEEICEAN (H510L) L, RENGIRE TER ALK
DHETIO0L HAL CALBRG IR A 24 1 2 b[E LT,
B, KBMLBEEZAHE180°C, 0.9MPakL7=,

EI U7 ALBEIB R IZ DUV T, R B DIE MG Je LB
(LT KB D 2 SOMBESM T1) {5IROMHE
B DAL B3 ICHEIT 7528, [2) ik
1B (EFDBREROLPEIROIRIRTRSY) DA
WIRENEINT 28] ZiHliT 5720, AIFEED
LI ARIC BT D, RENGIEOMARZE /L OFHAmFEAE
ELTCHEE DAL= K ORARIG e DA HEY) i
ELLTCODwEENZE NG EL, HIELZ,

WAL FRIFR AT IR D=, (SSi X V— XSS X
V') / (SSyXV) X100 (%) (),

ZZT, SSulIKBVILERRT O RENEIROEE Sy (mg
/L), SSuld & B FFOELHIEOE 5y (mg/L) |
VId TRFRGE i —ERE (2500) ) &L, ViZ
AR RF OGP RN e LT,

COD [ ZJIS K0102:2013 (T I3GHEAKFER Hik) @
17 (100°CIZB T D~ BT ML DR TR
) ([ THIELT,

SO, TEHROLEMEOFHMIEEEL T, BRI
DOENLEZ, EHER ST A= — (R - £ - 5
e OEZF~T,

2.4 RIEBOBREMHORE

ARIEME S A LTG5 OEina AN (5IRALY 2
Z 1472025 T HELT, FRIAFNG IR AE &,
HEE OHERFE B, PR A7 — ke, BXNE
EREURRLE,

3 MWRERBIUEBZE

3.1 KBSAEIER I AW TR
JUBRAS & 3 LOKEVLBREE | LD AE R (£

2) 1b, REWGIROWALDE D b @ >T- DI,

(LR D RTNEIRAZ160°C CHULELL 72T, 95% CTdho

7zo BRI XL RENGIR OBy (B

CEs)

& FANS A4 B
l)l_\- (TLEN I . _
RERE (mew R

RENGTRB IR E I LDWEAK— L

) M, WEB IO L TWAZER DT (BHE
2). WOT, TALDERBED ST DT RARIBIR T
Holz, [AIEIRTIEL 2 DOMBIREEIZBWT, IRE
ENTT DALY RN B -T=, B FROIGIRIL,
RIACR TG VB & [RIRR I ALEE FE 23 i\ N T DAL Bh R 8
BTN, MOTEIEIZ A LR T -T2, K
BV T 70 E NI A B O MK R THDT=0
RSB OIBIRF OA W13 44% LS (LR 1584
%. BHERIL88%) . MEHEW AL\ G IR DR S
RITENEE LNz, UL EOFERNG, RENERO
RALIZ BT D KBILBLO B R R TE, 5B DK
bE3h=RD BIEZ80%E LTz, LanL, FERLITIZLEL
RELZILIZEODIMLENRDHSTZ,

£ 2 RENFROABIBERBRER
i THIED JLAL B4 Wbz
N, 4 ;
fA il e (mg/L) (%)
1 (J5i7K) 15, 200 =
b5
2 160°C 780 95
3 (J5iA) 16, 600 —
4 iR 160TC 12, 200 27
5 180°C 7,470 55
6 (J5AR) 11, 800 —
7 BLHEH 160°C 2,950 75
8 180°C 2,500 79




N

TR AMAEEECLARFIER (LER) ORIk

(£ : ER - A : LEE)

3.2 RENGEBBCEBE ORI
RENGIRRA (LR (BHE3) ORfEIX, LFEF
e HEKLFE T b E - i TE oo
FAR3EE L CORER « /UNTETEDL T T o7z, KER
S EART RS 7 (ERR) . PR
AT —, BAHarORAEIL, AU LA EIHOE R D
LRMMREZEL, BEREN - /o \UEFEOW
VIETE e Tyl

ARIEEORFBIILL FOLEBYTH -7, £9, MR
[ ClX, EIRWMOREZ22L.ETHET, EHLV
~LOMBERE S (H&E S5 M) Mg, Fe, A
AT —DOBIIL, BIEARAT— 52 RAT 58T, HEE

T BT
(5]
W% @R B C L EMNCHERF T 22 M kT, iz,
LRRREL T, HEEIZENG., BehtlEz, iE
HRHUIE N2 B L. L.2MPaZ i 2 7235501
HEPIZEVEN % TP ENMER T 5, iz,
B 3 DL ECHiRE BT (R TR A E L EHL
77
3.3 RENSEBA(CIEBEOEREAR

PERERTAM OFE A K 4 BI O 5 (R d, FHEN
A (B& L) IZBWT, BUSIZALERTG D [
FEid, WTHOREHREUENZ B W TH HIFE R E
(9,080mg/L) Z T[EIV, {GIEDEILENZFIT58%L70->
7= (M4), WALTBROGEDIRE X, YIRIREE
(200mg/L) (ZxfL2,000mg/LA#& ETH ML, H
ELTDHALEIER (80%) (THA_TE -7k, AL
BLURFE CIRENME T Lm0 EE 26T,

HERB (BT 1B\ TH, [EIRES AL
HVGROEE /1L, Wb PR IEE (8,990mg/L)
Z RV HIROHLEZHRIXT6% o7z (M5),
Fio, WALTBIROHEDIRES , PIFIRE (50mg/L)
12X 2,000 mg/L.~3,000mg/L#HETH ML=,
— 7, AELEFR TR B0 B B S0,
ZOHOREFOEKBIZEY, HENLTETHIE
TR LT,

S T e 5 i - 8y

Pl AR

BEH3 REHBREBACEER GIEERE)

A
7)J{_?:

b



CEs)

O

P L e

o
—

(BdIN) (7 H

10

(U T) L

5050 ) 0000000000

SNSRI . S

(2016)

=
S

38

e

6, 000
5,000

4, 000

FRIUR TN TT B

(7/9ury

3,000
000

b

co [u] m
t~ [a] m
to [u] [
1 [u] [mm
=t [u] [
o [a] m
o ] [
— o] m

co [n] m
t~[a] m
o [a] m
10 [a] [
=t [a] 1
o [a] m
o o]
— o] 111

B (1E100L)

| des
i

o
[ )
«
|
®
b {
®
L]

(2) MEEDZENE

o

E

ir

- o o
(edIN) LFH

100L)

5y, OWALIGIROAHEY

=l

M4 REREOHENM (RHTH)

i

B

B (1

7/6..?////17/

a3
o

=E

(1) EIBIROMARZAL

3,000

4, 000

000

)
&,

(/8) M:ww

1,000

o [a] mm
o0 o] mI
t= [a] m
w0 [a]
10 [a] m
=t [a] I
o [a] oo
o [o] m

— [o] [

@ o]
00 [a] [
t~ o] m
© o] m
10 [a] [
=t [a] 1m
o0 |al m
o [ (i1

— a1

100L)

(2) BIROZLEME

5 FREREOMREFME (RKTIEH)

B (1E

)
=

FoE

BE

W5y, OWALTGIROAHEY

(1) EEIROMERZEAL
(i



3.4 REHEORE

SENGIE (WK% 2A208 (FFRE]240h) %
AL T HEFNEHNICREA L, ABVLEIZL DR
(L =RI1380% LTz, ZDFER. W= 214,000 /5 [
DIEE T, FEINTE AL D EERT 2O HIJ
gy (GER782.4 M) 12XY, 5. 4ETHEANFHETH
BHZEWDNM-T (£ 3),

4 F£L¥
ARFFETIE, HEARULEEER i 25 2 RN F 2 T2 %t

G, RENGIEO NI LR F A ZRR T 52

LR HIEL T, RIS (160°C~1807C) D/KEML

AR AU REIGIRB A IEE 2T L, LI TOZ

LRz,

1) EHLv~LVvoOBERET) (H& 5 b (BKHD))
EHL, HOMEA Y THLRENGIRICHL, K
TR JE R DK BULEE (160°C~180°C., 0.9MPall F)
EATHZETHED I EEZ E O . BEFOPEKALPEE f
TR DL TR LT DR RENG e A L IS %
RAELTZ,

2) BNEEFNHLEAETHRENGIRICRL, RIE
EEICLDMRME TR R, B (80%)
(A DAL R OB IR NS,

3) ZHETORMEEOFEERD - HREFEA B

-
=~

1y

T BT
(5]
FERDD, ARBFEORFHEZRE LR R, FI=
AR4,000 5 [ O E CTHAVUE, EiT AROHIEY
(ZX05. R CHERINATEETh T,
AHFTED R KA XD PR AL, i & R o
EFTORF A OBNL T T, FEEFEEY T
HORFNEIROPEHHIIRE NI TBERE O fR R %
G aLE2z0NT,

HEE

AWFFEIE. A TR i U E SR B [ o
Bl PE ST IE B FE B R A TR LT,
HEELTHLDTHD,

- -

-
——

—

BE IR

1) FrEdEEFNEENE N a7V oA Mgt il
204 S Mt R RE A IR 3 % PE S L R WF IR 22
FEHEE DR RRENGIRBA LS AT ADOR3E L
FEMETA) WmEE, (2009).

2)BIlfE—  H2E REMbERER, B4 —
fiGIERBR, % 6 i {EVESIREME, 1. &=

B, TIARRER L], 19974 (A 48k
BN HARTFKEWHS, ), pp.269-270
(1997).

#3 BEME (EEaxh) oRE
(FH240h) FEAEL QWD IRZEFTOH)

(Z:F 5T (BiAK%Z) 7320h/ H

fii SH 057
PRI (2.5 71/ k) 50.0 75/ A
<BLR> —
e A [an] ﬁk*‘tf E-Eﬁ.-f
R AR Bt L AL B 0.0J1
U I Y S B
(1) & & 90.0 731/ A
IR GIACSHE SO%) 10,0 7/
MY o
HEHEA> o/ bt ek 0T
[SIRIERE A B ‘
MRS TR 6.2 75/
AN CKBUBERS) 0.6 17/
(2) & il 24.8 5/ A
AMO=ARAY y k(1) — (2) 65. 2 771/

FRO2ARAY v b ((1) — (2)) X 12

782. 4 KM /4




TR T EERGR T BFgEERE 58 8 5 (2016)

[/ —1+1

EPDM= AJFUERD et D w Ak

e y e

EUA

fRtEX

EEML RIS
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Design of resin-molding die compensating for shape error at the molding (Ist Report)
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Evaluation of thermal effect in transparent plastics using a birefringence measurement
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Cloning and expression of the gene encoding for the dehydrogenase gene from
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Development of base technology for medical robotic device (2nd Report)

— Prototype of a soft actuator applying hydrogen absorption alloy —

Ikuo ONIKUBO, Masakazu HONDA, Minako HOSONO, Tasuku TAKEILShuichi INO and Kouji SAKAKI
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Study on composition analysis and inhibition method of scale growth on surface of
heater in phosphate treatment (1st Report)
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The properties of recycled paper by mixing dry toner printings into recovered paper

Hiroyuki FUKASAWA, Tomohisa YAMAGUCHI and Yusuke SUZUKI

The ratio of digital printings, which include toner and inkjet printings, in commercial printing market has
increased rapidly in recent years. So, the increase of digital printings in recovered paper will be inevitable in
the near future, and there are fears that this may cause the trouble on recycling process in paper mills, e.g.
growth of effluent, dirt spot increase and brightness decline of recycled paper.

In this report, we worked out the influence on the properties of recycled paper by mixing dry toner printings

into recovered paper. Moreover, we proposed the effective manufacturing process to avoid the deterioration of

recycled paper.
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The figure of crape affects the softness of the toilet paper

Yusuke SUZUKI, Hiroyuki FUKASAWA and Hironari KINO

In Shizuoka Prefecture, there are many toilet paper mills that make toilet paper from recovered paper.
Recently, the quality of recovered paper is decreasing and import volume of the toilet paper is increasing.
Because of that, the competition in toilet paper market will become fierce. Under such circumstances, the toilet
paper mills in Shizuoka Prefecture need to improve product quality. The softness is the most important quality
of toilet paper. It is generally said that the softness of toilet paper is very influenced by figure of crape. But
there is no method for assessment of figure of crape. Therefore, in this study, we aimed to establish the method

for assessment of figure of crape, and then we revealed the influence of figure of crape on softness of toilet

paper. As a result, we found the following.

(1) We assess the softness of the toilet paper by sensory evaluation.

(2) We can measure the width of crape by high-resolution scanner. And we can also measure the height of

crape by stylus type surface roughness testing machine.

(3) As a result, the toilet paper is softer with higher crape.

Keywords :

Toilet paper, softness, crape.
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Development of a New Monitoring System for Community Based Integrated
Care System (Ist Report)

Hiroshi NAKAYAMA, Yoshio OKADA, Kei SHIRAI, Kiyoshi MIURA,
Nobuaki KOBAYASHI, Takanori HITOKOTO, Toshihiro FUKUSHIMA and Junya MIZUGUCHI

Keywords : Monitoring system, elderly people in need of care, respiration, pulse, community based integrated care system.
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Evaluation of homogeneity in a transparent object using a Shack-Hartmann
wavefront sensor

Masaharu NAKANO and Yukihiro OHTA

We have developed a homogeneous evaluation system for a transparent object using the wavefront meas-
urement of transmitted light through an object with a Shack-Hartmann wavefront sensor. The sensor has advan-
tages in terms of tolerance for vibration and temperature shift, high dynamic range in phase measurement, and
compact system. To measure with high spatial resolution, we divided measurement area into multiple wavefront
of equal size with the sensor. The refractive index distribution of a plastic Fresnel lens was evaluated. To visu-
alize small wavefront shift caused by the refractive index distribution, large wavefront shift due to lens shape
was suppressed using matching liquid with the same refractive index as the lens. The developed system was also
used to evaluate flow visualization of gas, homogeneity such as density and thickness distribution for transparent
objects. Air flow sprayed from a nozzle, the transmitted wavefront of a glass plate and an optical disk case,
were measured. Furthermore, the refractive index of a laser-processed plastic plate was estimated using by the

measurement of wavefront and surface profile.

Keywords : Wavefront measurement, homogeneity, refractive index distribution, transparent object, transparent plastics.
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Development of high thermal conductivity casting alloy produced by
semi-solid forming process

Shigeru IWASAWA, Hirofumi OOSAWA, Tatsuya HARIKOH, Shoichi MIYAHARA,
Yoshiyuki NAGATSU, Yoshinori KAMIKUBO, Masashi TAKAHASHI, Kensuke YAMAMOTO
and Yasuo SUGIURA

Nowadays semi-solid process has been noticed as the casting method that offers a light weight, high
quality, performance and reliability aluminum casting parts. In this study, in order to obtain high thermal con-
ductivity aluminum casting alloy, the effects of Si and Mg content, furthermore some heat treatments on thermal
conductivity of several Al-Si-Mg system casting alloys with varying Si and Mg contents prepared by semi-solid
process were investigated. An increase in the Mg content, from 0.25% to 0.75% produced a negative effect on
thermal conductivity of the as-cast alloys. The thermal conductivity decreased with an increase in Si content in
the as-cast condition, however, became to almost constant above 6% of Si content. It was found that both T5
and T6 heat treatments improved the thermal conductivity of alloys. For Al-2-7%Si-0.5%Mg alloys, aged at 2
50°C for 2hours of T5heat treatment resulted in greater 10% or more thermal conductivity as compared to the
as-cast alloys. Furthermore, with higher ageing temperature and prolonged ageing time , namely ageing at 350
‘C for 9hours, thermal conductivity values of T5 and T6 treated Al-4%Si-0.5%Mg alloys reached to 200 and
196W - m" « K" respectively. These values are 70% higher than those of die-cast alloy and comparable to Al-Si-
Mg wrought alloy. It is reveals that semi-solid process offers high thermal conductivity aluminum casting alloy

parts.

Keywords : Semi-solid forming, aluminum alloys, heat treatment, thermal conductivity.
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The effect of cutting force on accuracy of shape for titanium alloy (3rd Report)

Hirofumi OOSAWA, Sosuke KORENAGA, Toshiaki UEMATSU, Yoshinori ITOH
and Yoshiyuki NAGATSU

Titanium and its alloys are very useful industrial materials because of their superior properties of light-

weight, high strength and corrosion resistance, etc. However, the other mechanical and chemical properties, such

as low elastic modulus, high chemical activity and low thermal conductivity, bring difficulty in precision ma-

chining.

In this study, in the end mill cutting of Ti-6Al-4V alloy for rib with three kinds of machining center,

the effect of the difference in the used machine on the accuracy of shape profile was investigated.

The main points of results are as follows:

In the case of machining with cutting machine rich in rigidity, degree of inclination of cutting side and

the deviation from tolerance of straightness was decreased, because of decreasing deflection of cutting tool.

Keywords : Ti-6Al-4V alloy, end milling, rib, accuracy of shape, cutting force.
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Measurement of optical absorptance in clear plastics
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Development of laser dyeing technology to a plastic glass lens

Hiroyasu UETA, Wataru YANAGIHARA, Yoshiyuki NAGATSU, Kiyomitsu YAMASHITA,
Yoshihiro SAGISAKA, Minoru INUZUKA and kouji ABE
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Evaluation for the measurement accuracy of three-dimensional measuring mashine
with laser probing system to the condition of surface of objects to be measured

Wataru YANAGIHARA and Yukihiro OHTA

Keywords : three-dimensional measuring mashine with laser probing system,

condition of surface of objects to be measured, measurement accuracy.
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Development of Radio Wave Identification Technology for Practical Use (2nd Report)
— Generation of Evaluation Signals for Radio Wave Identification —

Masayasu SUGIMORI, Hirofumi YAMADA, Minoru MATSUDA, Masaharu TANAI
and Hiroshi INUZUKA
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X-ray fluorescence spectroscopy study on thickness of plated products with slant or
curved surface.

Hiroki TANAKA, Shinya TAKO and Yoshinori ITOH
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Effect of each process on color tone in anode oxidation treatment of titanium

Shinya TAKO
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Effect of cutting conditions on residual stress of carbon steel in end milling

Toshiaki UEMATSU, Sosuke KORENAGA, Yoshinori ITOH, Yoshiyuki NAGATSU
and Hirofumi OOSAWA
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Effect of helix angle on the machinability of Ti-6Al-4V alloy in end milling
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and Yoshinori ITOH
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Validation of material models applied to hat-shaped bending for ultra-high tensile
strength steel sheets with FEM simulation
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