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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.
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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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Development of reverberation time measurement system using impulse response.
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Methane fermentation of food waste
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The corporation's consciousness research on the application of 3D printer
within shizuoka prefecture
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Effect of Spectral Characteristics of Metameric Illuminant on Glare Perception
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Cloning and expression of the gene encoding for the dehydrogenase gene from
microbe in E.coli
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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

Keywords : Soft actuator, hydrogen absorption alloy, medical robotic device.
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Study on composition analysis and inhibition method of scale growth on surface of
heater in phosphate treatment (1st Report)

Yoshiaki KITSUKAWA, Yusuke KOIZUMI and Ikuo ONIKUBO

Keywords : Phosphate coating, chemical conversion coating, scale.
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Effects of Different Vibration Stimulus Conditions on Inducing Kinesthetic Illusion
and Perceived Intensity

Masakazu HONDA , Hiroyuki KARAKAWA,Koichi AKAHORI, Tetsu MIYAOKA and Masahiro OHKA

H AR —F v LU T VT 550 305,

H19k, F 45, 457-466 (2014)

Keywords : Kinesthetic illusion, haptic interface, stimulus threshold, magnitude estimation

F—U—K : JEEHIER.

EENSE T GO TN Z2 ST 57201
X, SERBLG O BTE/iA R Ll v RE & T D IR EhH|
BGOSR RAE L ETH D, RWFZE T,
ZDTDOE—BpEEL T, OB S
H O HnG JE I B SRR 3 J Ol - D F LA R S
ZOOHHEIZEHRHL, ZNOLEMFHEBEIZEIT O EM
OFEED, EEEERBLRO —>OEER IR
FAF TR HONWTC, DI BLERRZE L TN
L7z,

— 2 HOFRERHETH D2 55 S H DRI E
2OV, HEfl - OFLIAZFI N 1LENLL T Thi

NT T I AT == A, TR, <7 =F 2— ek

EHUIA R S DB Z <L, RO RN Z g
FERITTCTRHMEL =356, 50HzAH90Hz D = Bh il 4 i
FHNTIX40m/s* 2> 550m/s* AT is . 2547 IR ot C R
L7246, TOHz25H90Hz 0D 17 Bl il 4 4t P PN 130,15
mm2>50. 2mm T IZFAET DI ER D E/ T,

O HOMBEFHETHLFIIEE R EIC OV TR,
FRUAA Zx F70.3NHF 0D 50Hz & 7T0H 2z 0D 455 Bl i 13 3 1 Bl bl
HEMHICHERSEONDIZENTE, TOREFIL
SAETIR, INEEEBINS DL THAVE R B A1
MSHONAHZ LRGN ST,



TR T EERGR T BFgEERE 58 8 5 (2016)

L EREEBHEE A JE - R E OB %

(7Dix]

PR R ARZIEG
HEBRRTERTGE E)IRZ
HEBRFERTFRE R
e i) B R I
HEBRFRTER KB

Development of a desktop inducing and evaluation system of kinesthetic illusion

Masakazu HONDA Hiroyuki KARAKAWA ,Koichi AKAHORI Tetsu MIYAOKA and Masahiro OHKA
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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,
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Keywords : Monitoring system, elderly people in need of care, respiration, pulse, community based integrated care system.

XU BFOVAT A, B, PR, WRHL BT AT b,

1 ICwic

HAZ MR —~ OB &ttt Thy ., #i R o &l
{LHR1325.9% (CFRk264E 4 A HI(E) . Eh# - 2
TREEITA14.8 5 N CER254E 3 A BIE) Thd,
SHRBEDITRA DI DD EmImESCEEDOEN#E
DOEIGHIML, NEBLG TIIAFERENSLICHE
gL, B EEHEORD « BEITRDDEE,
FEH ORI - BRI AEBRAE R TS, Zoko7k
WoH, EIIN#ERRIEEZGIEL T, EERENHE
WEEICR-> THEAER - THYOLWELLE
NEDERBETHUTONDLS, (EF - B - N7 -
ARG RIS — IRBNZZ T DD IR AR 7 T Y AT A
EHEE L2, ZOH TRESFOOLEMEL b TODD3,
BN EF O TR N TECQORWVONRBUR THD,
ZCAMGE T, RN EBY = — X% I T,
R R OERSELIEL, XyR EToE#EH
OIREE (FPRCHRFADENX | BER 1ERSE) 23K
TELFH T ORIER B AT ST THET 5,

2 FHik

2.1 RSBV VAT AO—KRIE

R I el N A RA VA N /N5 212 e ST E ki
HTED R Y AT LERIEL,

2.2 BEREVYORIE

~ YR AD TICHREL THRM TEHHER
OUWTHETL, AL,

3 FMRBIVEE
MEE - MEEREOCHETEREE 0N
FREDND, B OFFRR.L O RAIRE

HOToN ) TENER OBER TERIRIEZ A0\
BO=—ANH/LNZZD, ZhbiciEkoE, #fEx
1177,
3.1 RSFOEVYVRTLAO—KRRAE
EEMEEY YT — e A5
V—hE )=V MBRD RSBV AT A
AELTZ, w2 EOERO RN RO 25 DN
BfxE, vy N ATICHEL-E Y —MCHRHL,
OIS B B BE - W ALBEEIZ LY, R
(|l 43) RMRfaEk (81 %5) Z3HRF5ZEM
AlfEE o7 (K1), oo HMEIRARE 5
(P, W) &—ET DT La R LT,

M1 RSBV IATA (—RRE)

3.2 BEKEBUHORE

BN EE TR IUCWEER o O EE RN H S
720, <y AT THRETXBEER Y oI
OWTHR LIRS R, T— 7S YL L FM %
AL THIET, vy ADO FICHEL ThiR



TR T EERGR T BFgEERE 58 8 5 (2016)

[/ —1+1

HMTEHIEN I oTe, AIELTZEER B 92 212
Y, BAELIZEER B HE, vy P ATFICREL T
b, BESKAICIOTICHER AN W RETHHIL

INIDIDT,

4 FB»

G - MR EREETNEZEEONERE
REDLOBUG = — X%z, WO THZ
L, MR A I TE D ASF U AT A X2 BEREYORE
K OBER a2k B LTz,

At RIELTERSFD B 3o 2T AR R £
[ZDWT, AR 2B W CERIAERBRETTH T
EThD,




REPORTS
OF THE
INDUSTRIAL RESEARCH INSTITUTE
OF SHIZUOKA PREFECTURE, HAMAMATSU

B ] 5L TS B AT R 92 7
HAN T3 S i ' v & — i Je s

B B T B sE AT
ERTEENZEE ¥ —
ERTACX TS 1T H 3% 3%

INDUSTRIAL RESEARCH INSTITUTE OF SHIZUOKA PREFECTURE, HAMAMATSU

1-3-3 Shinmiyakoda, Kita—ku, Hamamatsu city, Shizuoka, 431-2103 Japan



S
[#HE]
XNV A A AT B R O Y E R

SR REPHERE KSR

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.

F—U—F it BEM, BRSO, BRR. BHTTRF Y,

1 ECoic ER R 2B LT OB A L B2 ET 5, B

HIART TAF 7 & F L LT 5B IRIRO S
ETIX, BETIIMRSIHER, Kih, ESLAT7EEL
OB TR A0 Lo T2 BB P2 FE I C 0 BRI EE
i CEHHFERRDONTND, FIZIE, BIEROL
FHRALTIE, RN TRICRAETINT O T AL
DIEIT DA NELNDZENFRE L7 > TNND, ZHT
F0, PESCEDEE W ST R MERENS AL 5 AT REME
WHDH=0 . JEFTRSHOBENRRELN T, =
NETI, TR AW CORRT T2/ Ml FL
R OW N BT 5340 2 W E L7 B 23 A ST
B2, AR, BBV RSy R TR E M
DENL L RIZ KB OBEL AR HWHITEY,
JRHTERIZ KX 72 723 A U4 I E x84 K i il Gl E ¢
XHEEE DRV B LIS TN,

AWFFETIE. vy o ovbh=r (BUF, SH) #m
Bore, BIESEEE SEREL TENDOREAD
HHLART A F U7 EERNT, BIURO L) E AR
3B AT L& LTz, BRLIZVATLATIE, H

%, BRI THLHOA BRI 7= 1 THD, HEXS
GBI O EIL, BIREBITHRESAAICLVE
{b79%, SH¥Em I, RERWE mZ(LEZHIE
THIENARETHY, HMARLEER L DT /N T
Hhd, KETIE, VAT LAOME, KERIE, i
FABNZ SN THRET S,

2 Fik

B 1z, EmEmEHi AT LD TR E R, L —
P2 AT THIE R RICF LT, E ot
ZSHIEHE Y PWS-1000 (23L 277 T 3H5L)
THEL, L— =3 E4M44nmD T 7 N E—R
Ty AN R EE AL ——  LDS1003 (LA
A=) 2z, ER G A B LT DK
X, SHERICENE{LTLEY, 22T, FilHE
B O HEEIL —L > X CSHIE Y Ol i (2 A5 4
Uiz, X212, SHiiHE &Y o il & B A=,
SH I AT LI HE, ~A27al s X7 AT

*) Bl R PE IR LR A SE R R



BRI TSR IS S8 S (2016)
TS EIS L, CCDBVHITHEIENS, ~fZaL
RN\AENZ NS AG T 5E, R OEEEITIGCT
CCDE Y ECHEE RO ENBE TS, SHEEHE &
Y TR, BIERDONE R L EA L TASDER
i OHEEREELY, EXEROOASSEOW %
FHAER T D720 (2 Southwell D i L % V=, SH
W T B oY 0D e R L0 R X AR E R IR LT
X, EEHIL TRALEROE HESREEDED
ATy F o7 EE AW, SEEHITCIE, BEXS
AT I TR AFREN DO AT —DIZEEL ., xy T[]
WCEE L,

VAT LOMERRE A M E R T D701,
HIEIZHOWCTHIEZEIT>T,

DAT T 7 D RS FEREFE
ORIEL » X EHT 540
Q225D FE 43 A A

DA T A% JORE AR D L) B PR
OL—HF—INLL7ZBED E == fhHE &

IS

4 s o 4

-
I

(5]
3 BRBLIUEBZ
3.1 RTAvF VT DFEERIE
AT AT T PE DR EFHHOT=DIZ, AT 4T

POETHE LA, Ik FIL 2T FEEH
Uiz e e LTz, B 3232538 Y6 I i oD i A 1
SH il &2 CHAT e E — FE IR TX 59.9mm A
(A 7B ZDO¥ 66 X #i66) LL7=, K312,
9 Zr BN 7= 251 6 i O - B & SHE i & o oo R
RERGy (wA7aL X0 #fiE22 X £§22) TEHEIL
TAT AT U R e, —FERHIL IR e =T,
BEFSRELT, REEH AL —F — TS £
WINLL7ZEE 3mmD 77UV E vz, 250D
WO ESITEERFAET 6 nmThHo72, ZE, &
S8 3 mmLh EOWERIGUIRIL TLO ' DRI =57
M CTXBZLITH Y 5, ATy F U TIEN, 5L
T HRIAUMR L o X PNES O i 37 38 5 A1 1 8 V2% B
FERE 2 e 3D L AR LT,

B Yt B L P 2R
L1 F TR 2R L — A —
HE : 444nm
G I mW

e Al i e A
sy 00 92 [ 4T BEE ¢ 0.15mm
- &L 28100 X4 100
MEFHAE - B 15mm

B1 FEFHERATLOHFER

i T il =
AN Lz Fedidn
N o1

DI —

1 R el
v{7ulbA CCD
T oA e 24

M 3 A0 ¥ i o7 i i
fir g5 fl & il Tl
+. - + 'Y

M,

M~

= B -

v O i

¥ C
i i1 +=

K2 TyvrrvherEmEmEYYOHERE



AT o T S
X3 ZBRCEERDATAvF T RIEL—IERIELD LB

3.2 MV BRI
TIUNRIT L R RITET DRI R DA OELN
Rt LTz, Lo X EFmmLTOtE, LRk EN
HOEIrRIIGCTRITT 5, L X Pﬁiﬁ@):?ﬁ«p@
EIR AN Y i AN AT AT T | Al KT [ Ryt o) el e N
ATARIZ LD BT & I T A LB DD, %;T\
~ T TR T LT R T L o R AR LT
HWHAEHE L=, v~ vTF 7k Cargille Acrylic
Matching Liquid Code 5032 (Cargille Laboratoriesfl:
) 125 CTLRLFUEFTFEEZALTEY, LU
JEDZ~ T U TR TTliT= 3728, L RO R
TORPFrEMEIL L7z, K4 (@ IZHELZT 7L
AONBE, K4 () I~y TF o TR Emi- Uiyt
L RER LTI L X027, M4 (b) DEE

{al 7 &

L L L

(b) o F 2 MK
Kot L
B4 BV XICBTBBIT RS AR ORI

T LI

IR TR S >~ 5 —
€=)

A E
lamd
= 1,104

ELH) L FTH

FETHMpLL—F =AML T, FEL LM
BRI O A RIE L, M4 ()2, ZLRiL
Y ADFE I w AR E LA R R, L
~yF U TR IO AL B AR TZ DI, L AN
OB TCOFZE LR EATE L, L XD@E
DI LTz, SR CHENZH S IZB N TODE
NT, LA ENITITIER R S ELAL =5
DIRAET D, ZOMUNR i OFELALXL  ANER D JH
PrRSAOEIUTER T5EE 25, FLFRIZIAD
HEVBIITZL RV U XDIE ThD, DL,
I E U 72325 108 % IR b DS R E W 43 A3 %
LTS, LY ARICE A HE(bESHITb S
WHOITIE, v~y TF TRV XD %25 CITHR
DI IR RN A LB L7 D,

(==
pumi)
1.0

- 1.4
-.540
~LLiM]

7 i b e R



ERRR AN AT TR 5 845 (2016)

3.3 ZEBROWE A

SHIg o T, Wi OB B ICF Y T 54505
DONLETHEEZCCDE Y ETHRHT A0, @l
7R E R ENFIRETHD, K512, AT L —THEHL
728 ROMNERE LT R a T, AT —ICHke
L7-EAE 6 mmD /) XVEH D2 BT AN E AR EL
Too S ARNDNDIRJE PRI (T R TR T2 V22 R 2 W S
L7z, 28, /X/I/"Eu”jlilﬁaﬁ’( L2 RDEEFE 5y
IZENDF AL CEE R I ICE LR ECTZ, B

v e ] P
W L s

ool o
(E#E 13mm)

P
CETE Bmm)

0 ks ), e
0.7s [ s 1.0s

frbse

(nm} 0 1,980

5 ATV —hOREN LI RO B 531 T

|.|_I_] :II:;-'-: { A ":.l'— A I'||'|'5q.-ﬁ|_

(b)) i o 7 e o
K7 XTARZr—AOFEEE

€
LIRS CE AWK DB A N AL TR
TE LT DN TE,
3.4 HTARB LU AR D %) & M EAH
- BB 0D 5 1 S I A E LA A R L
7o B FBUIEOW HE X, SO ENE D
JEITER A TR T D, EX3.3mmD 72— T AD
ByEMARHE L7z, X612, HT7AZHZMULIZ O
HEAT 4T 7 WELTfERERT, 7a— T2
OAERURFIC T B S AT L HEER 3 241D 7 [ D Fi R AR
TR LTz, MO FEZEIT R K TH0.51 pmTHY |
NV S AN IY - YN T R BTN Q=T N
R LTZ,
I L CEL NI Z e B E R 7 1 27—
OB T D EMZFM L7z, 7 (a) 12—
ZOHMBIRE . K7 (b) IR DIEAD TN —
MbEOFEE W A R, Z— e HOIc LR

RIS ENELL TS, 2T, BRI TR A4
LI=NER O T ARICERY, BETLONAEL-ZEISER
b(b\%)o

(i 2
ipm)

= (51
= (40
= thadth
- 2l
- (L10
- {00

K6 7a—RNG7RA0FEEEE

R
ﬂ|__|m_!l

ﬂ 14.00

= TELE

- 5.0

-0.00



3.5 L—¥P—INTUEBED BITRomHtERE

W E R R OFW I EIL, TIRENERO BT 355
HTEAT D, BRICEAEmE L&D,
WE U 7o ads i e 2 B 35 2 & TR O JE AT =
DOENCEA AL REZR BTN TED,
[ FHE TR FH 2 VT 27UV AR (JEE 3 mm)
DR IREEH AL —H — T ERRZ I T U750k}
DIEPTREREE -, K81, L—H =N LU=
O, FEICR EFHH REH, BROVEST RS
EHEE LI R A R T, REZIROWE T, fikdt
ROFEHEHSHERE VT, BB 2 RotlcERL
72o TIZUNEROJEPTHI1E1.5017E L7, K8 (b) D
FEARBHANRS BAVR T IolT, (r&E2.0, 4.0ffrClIL—
P =N TICEVEERES A TWD, O O T

{ir 40
Lom)

Z50

- 1AL

200
180

E
:'.{__'
£

il
0.0 2.0 4.0 G.0

(1L (mm)
(m) il i i

T
-1.5018

-1.6017T

=1.0016

1.60148

PR TN R v & —

(€5 |
RITFE LTI T0HZEE, X8 (c)
PORERTED, T, WOATEES THREMEKT
Lele®»ThodEERD, —F. JEBRHOMATZE Sy
TIEL, JEME T NS I3 M08 BEE NI L7272 .
PrEpEhnL g,

4 D
SH¥ Y ERT v F o 7 EE W CER R

BIOBE 2T T 50 AT 2% BFE LT,

(1) SR ReFia T HEXAEUAE A LD G,
FEARIZ LD A LA~y T 7Tl 952 & T,
BB i TSR O ELIC LD N e i 17 2 b & AT AR
kL7,

(2) R AT Dz HWIZEHAEIE LT, 225D AR

.65

(.03

0.0 2.0 1.0 6.0
it (mum)

(h) e FEdk

150017

iy sis

1.5016

1.0} 2.0

4.0 B0

i 8 (mm)
(e MWEFESH
M8 U—¥—ILHOBITBLMHEE



TR T EERGR T BFgEERE 58 8 5 (2016)

B0, EAGREI O % ECRE IR R T2 E D

ALV AR ML 72,

(3) W FH AR FHZ A G EHIET, L—

P I LU B R O SRR A HEE LT,

HE LT Lo RO 25 1 G 1 75 S 41 3R 50 A0 % 1 &
Pl HICIE, FRAF T DRI LA A b A ke
HVBENDD, L—P— I T ORIT RS HEE L
gz, L XIRARIE L TRRIC I D m AL &
EHEET UL, L ANEOBITRIZIT 2 ROHTE
MNTED,

(]

BEIR

DEBHE— il ST TAD IO P P
E. O, 19(4), 249-251 (1990).

2) ARG Z - CTTE W F RO RT3
AAEhl. K T%aEE, 70(5), 606-609 (2004).

3 )Neal D. R. et al.: Shack-Hartmann wavefront
sensor precision and accuracy. Proceedings of
SPIE, 4779, 148-160 (2002).

4 )Southwell W. H.: Wave—front estimation from
wave—front slope measurements. Journal of the
Optical Society of America, 70(8), 998-1006

(1980).



R T B R > 5 —
(]
PV R RO 11 T U Tz i B & B4 D B 8

PR aTE FOKEBEX $heEth wEsE
MR Eo3C = v
AR EAGRER] @GR LR TR

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

Kiyomitsu YAMASHITA

Keywords : Plastics,2 z m,optical absorptance.
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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

Keywords : Laser, dyeing, glass lens, temperature of heating point.
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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

Keywords : Radio wave identification, distinction performance, evaluation signal, list calculation software, signal generator.
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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

Keywords : X-ray, slant, curved.
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Effect of each process on color tone in anode oxidation treatment of titanium

Shinya TAKO

Keywords : titanium, anodizing.
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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

Keywords : End milling, MQL, residual stress.
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Effect of helix angle on the machinability of Ti-6Al-4V alloy in end milling

Sosuke KORENAGA, Hirofumi OOSAWA, Toshiaki UEMATSU, Yoshiyuki NAGATSU
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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Development of Hybrid Woven Composites Controlled Vibration Property (2nd Report)
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Micro parts processing using laser cutting and ultra-short-pulse laser peen forming
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Influence of flow stress on lubricating ability of environmentally-friendly lubricant
for aluminum alloy cold forging
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