ﬂ ISSN 0441-7402
CODEN HOKSA 9

& 8 bt

BB SRS
I BRIGHhE

Reports
of
Hokkaido Research Organization Industrial Research Institute

(No.312)

2013

WHIRIITEIEAN ALEEILRE RS
EER BT T AER

TEHRIS



— %

1

10

11

12

tEEiL R e RERE I EABRSRE (No.312) 2013

=

BB
BIERE 7 — 7 VA O K o b R OB

IR RIS 2 75 F U 7o SRR 0 B (ST > = 7 4 DB
B 7 ¥ = — y WERUET B SIER ~ 2 7 412
ERCUIEH

HE S B A AW EARANA A= 2607 v a — v
DBl

BH & L TORH DS WHBBIKEE RO 4 0 B LHANBHFE

fi R WD A B S O (8L & B Al

AWM+ 75 2F o 2 M OB R
EHARED DT 5 ¥ K5 < 0 BT 5T

RiIlE A AR EE 0L C T o KAR BB S

G—RFLZEH VLT >4 v TS5 vy ST E oM
FE

TAF 3wy F =T K BRI O BEFE

ST BE 1B T 5 @I IC X B $RE D[]

BN

i
A
AR
I
i}_\E]!:

ZH
Bt
LBk
PR

Ml
Hem

5,

S,

JERI,

B,

R,

I A T

4

4

, ZHIK
, P
BRI

, Hrh

B

o
& ]

RANG 5 —EB,
Fl,

Liaay

. BT

3

HER

, B

NN

&,
5,

/Qi

B

ik,

i

gl

15

FHEDER

i

R

. EPRS
7, R

15

. MR

B GVN

g

Fz

iR



HE/—+

1 PEEREIC B 1 5 € — & — il D Sl { bl

2 B i SRS MO I D BASE

3 FEWNHLZ DI DD Y TS A AEERERT ) r— v a v

DEFE

4 NEREY 7 o = TEIFICB T 2 IEAT O

5 EEHEETET 7 = v ARKBEERE

6 Y A VO EREREH O BT

T RY 7o ELYOHMMLICRIETEA 54 b OIRINE)E

8 BRRIEHNC X B e ROBREIZBIT 2 05E

HECBd 2098

B

=1

(%E‘Z, (ﬁ{ﬂ_j‘ [;é;z ................................. 93
{EZ, 7([[!5 @4 ................................. 101
S, mE M, ZHE PR e 105
He—HS, PR 0
Eﬁa ...................................................... 109
ﬁjﬁ, ljj: f%%, I‘Z%Z ’fgzﬁ ............... 115
B, BT adEah, SHH O EE] e 123
i, mEk PRz, Lk fE
T EY PR PRRT: 129
AT, B BAE, U e 135
H—, SEEY B



Reports of Hokkaido Research Organization Industrial Research Institute (No.312) 2013

CONTENTS

Regular Paper

1 Development of Elevating Mechanism for Inspection Robot of Cable-stayed Bridge roreeereremrereeeeniaeens
Takafumi URAIKE, Michitaka NAMI, Tatsumi TADA, Shinichi SUZUKI
Toshiaki SUNAGA, Masanobu WAKAYAMA, Hiromasa MORIKI
Tsutomu NISHIOKA, Kouji UTSUNOMIYA, Kenichi SUGII, Kinya YAMASHITA

2 Communication Control System for Agricultural Machinery with Communicational International
SEATIAATA  ++erreeereemeeeeeeomrsrte e e e et e e e e e e oottt e e e e e e e e oot a Lt e e e e e e e e e e e ettt e e e e eee e e e e ettt e e e e e e e e e e e et
Daisuke TSUTSUMI, Yohsuke NAKANISHI, Akira MANJOME, Tatsumi TADA

3 Study on a Ventilation- Radiator combined Radiant Cooling and Heating System for Residential Use ---
Hiroyasu SHIRATO,Hideo HOSHINA, Kazuhiko TOMITA

4 Production of Sugar Alcohols from Herb Series Biomass by Supported Metal Catalysts «=xoxeseremeereeeeeenes
Yukiyasu YAMAKOSHI, Toshihiro KITAGUCHI, Mitsush1 KAMIDE
Hirokazu KOBAYASHI, Atsushi FUKUOKA

5 Technology for Production of Surimi from Underutilized Local Marine Resources as Food «wweeeeeeeeeeeens
Tomoyuki UCHIYAMA, Keiichiro MATSUSHIMA, Haruo URA
Tatsuyuki KAMADA, Kohji EBITANI, Hirofumi TAKEDA, Akiko MIYAZAKI

6 Preparation and Characterization of Bioabsorbable Biomimetic Composite Materials Originated
from Salmon ....................................................................................................................................
Toshiyuki AKAZAWA, Tatsuhiro SHIGYO, Takafumi NOMURA
Tohru YAMAGISHI, Hiroyuki INANO, Katsuo NAKAMURA, Masaru MURATA
Manabu ITO, Katsuyoshi SAKAI, Satoshi MIYAZAKI

T Durability of Wood Plastic Composites under Accelerated Freeze-thaw Cycling «reererereremrmrerenn..
Takashi OICHI, Kenji YOSHIDA, Yuu HASEGAWA

8 Studies on the Branding for the Hokkaido Food INQUSEIY «-veersreerreesmremermmmemeeaiieniiaiienit e
Akira MANJOME, Seiji HIDAKA

9  Fundamental Study of the Electromyography Tomography System for a Forearm ocoreeeeeeeeeemmeneae..
Yasuhiro NAKAJIMA, Kohki KUWANO, Daisuke MAEDA, Satoshi YOSHINARI
Masahiro TODOH, Masahide HARADA, Shigeru TADANO

17



10 The Characteristics of Fine Blanking Technique using Servo Press Machine — croeeeeeeerermreeeeiia.. 67
Tomohiro TSURUYA, Kenichi IIDA, Kenichi HATAZAWA, Masamichi MITO

11 Vibration Reducing Technique by Dynamic Vibration AbBSOIber - ««-«t-seerseermeseemimiimiiniiiinieienienene 77
Yohsuke NAKANISHI, Daisuke TSUTSUMI, Shinichi SUZUKI

12 Improvement of Castability by the Decompressed Mold in the Gravity Die Casting Process cweereeereeees 85
Atsuya TOBA, Osamu KINOSHITA, Tadashi MOMONO

Research Note

1 Optimization Technics of Motor Control in Work Machine «-««-«--ssssesseesseermrmmemimiiniaiinienree e 93
Hironari ARAI, Takafumi URAIKE

2 Development of Road Ice Detection Technology for AULOMODbIles -«:-«e-seersreremmemeemimieniaiinienieieniens 101
Toshiyuki MIYAZAKI, Keiichi OHSAKI

3 Development of Real-time Speech Synthesis Application Software for Speech Disorders «e-roeeeereeeseeeeeens 105
Mitsuo HASHIBA, Masayoshi TAKASE, Yasunori SUGAI, Kenichirou YABU
Tohru IFUKUBE

4 Utilization of Formal Methods on Small-scale Software Development «esroreseresrmrmremm.. 109
Takeshi HORI

5 A Study on Fence-formed Solar Photovoltaic Panel for Flat Roof —corerererrererrmm 115
Hideo HOSHINA, Hiroyasu SHIRATO, Shigeki HIRANO

6 Development of Mass-Production Technology for Humidity Control Tiles —rereresrererreremmamimeie.. 123
Takafumi NOMURA, Tatsuhiro SHIGYO, Kenji YOSHIDA, Yuji HASHIMOTO
Takayuki SAITOU, Kazuhiko KUDOH

7 Effect Of Zeolite on Flame Retardant Of Polypropylene ........................................................................ 129
Tohru YAMAGISHI

8 Arsenic Removal by Iron Adsorbent ................................................................................................... 135
Hiroyuki INANO, Hiroyoshi HORIKAWA, Koji ITABASHI, Keiichi TOMITA
Shigeki HIRANO



— ik W X

Regular Paper



ALHRETAS O R FERAE TSRS No312

FHRIG — 7 VA e R o b AR O B %

W BESC, B EkE, ZHOGEFE, B HE—
aUk BRI, wmib BAS, R R
[T A Y S vt = 7 S S | T A /4 1A

Development of Elevating Mechanism for Inspection Robot
of Cable-stayed Bridge
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Abstract

In the cable-stayed bridge, the cable is stretched between the girder and the main tower, and that
1s steep-angle and long-distance. Accordingly, there are restriction of the work range, a problem of
traffic restriction, and danger, i1t is difficult to perform the inspection task of a cable appropriately.
Therefore, the robot which can operate by remote control is demanded in order to perform an
mspection task safely and certainly.

In this research, the elevating mechanism which is one of the important elements of the robot was
developed. 3D-CAD and simulation technology were utilized and efficient development was performed
by performing the design and verification on virtual space. And structure and function of the elevating
mechanism were optimized. The testing machine was manufactured based on the trial production on
virtual space. Finally, verification by an indoor examination and real bridge examination was
performed, and the elevating mechanism that has the sufficient performance was realized.

KEY-WORDS : Cable-stayed bridge, Inspection robot, Elevating mechanism, 3D-CAD, Simulation
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Communication Control System for Agricultural Machinery
with Communicational International Standard

Daisuke TSUTSUMI, Yohsuke NAKANISHI, Akira MANJOME, Tatsumi TADA
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Abstract

Agricultural machinery applied the international standard ISOBUS (ISO-11783) increases in Europe.
The standard defines a communication protocol for agricultural machinery. Specifically the standard
enables to develop a cooperative system by connecting farm working machinery to a tractor. For
acceleration to apply the standard to agricultural machinery of Hokkaido manufacturers, we developed
a communication control system of a potato harvester. The communication control system controls the
potato harvester which communicates operational units with LCD panels. Accordingly, operational

performance is increased and electrical wires are reduced.

KEY-WORDS : ISO-11783, Communicate control system, Agricultural machinery
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Abstract

We proposed a concept of a radiant cooling and heating system that is composed of a heat pump,
radiators made of plastic pipes, a ventilation system with an air-liquid heat exchanger.

First of all, we developed the air-liquid heat exchanger for air dehumidification and preheat of
houses. In cooling mode, the rooms can be dehumidified. In warming mode, the suitable temperature
of blowing air from the exchanger can be maintained. These results show the exchanger works well
for residential use. Next, we studied on the optimization of the vertical air blowing of the ventilation
system above the radiators. The optimum value of the air volume was found. The method contributes
to improvement of the indoor thermal environment.Finally, we proposed a system control of the
radiant cooling and heating system.In summer, first of all, humidity of the room is detected for the
control of the electromagnetic valve of the exchanger. Next, the heat pump is controlled by on-off
operation for the change of the sensible heat load. In winter, we don't have to use the exchanger
because the heat release of the radiators are enough for the sensible heat load. When the sensible heat
load is larger because of the lower temperature of outside, we can preheat the ventilation air by using
the exchanger.

KEY-WORDS : Radiant cooling and heating system, Radiator made of plastic pipes, Air-liquid heat
exchanger, Vertical air blowing
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Production of Sugar Alcohols from Herb Series Biomass by Supported Metal Catalysts
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Abstract

Sugar alcohols were produced from herb series biomasses by catalysts of Pt/carbon black (Pt/C) and
Ru/Active carbon (Ru/AC). High xylitol yield of 70mol% for the catalytic reaction by Pt/C was
obtained for a silver grass with both immersion of alkali aqueous solution and steam explosion
treatments. Since 80mol% of xylan for the original silver grass was kept after the pretreatments,
conversion ratio of xylan of the silver grass to xylitol was 56mol% for a series of the pretreatments

and the catalytic reaction process. It was found that Pt/C and Ru/AC were available catalysts for
direct production of xylitol from herb series biomasses.
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Technology for Production of Surimi from Underutilized Local
Marine Resources as Food

Tomoyuki UCHIYAMA, Keiichiro MATSUSHIMA, Haruo URA, Tatsuyuki KAMADA
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Abstract

In this study, we develop the technology for production of surimi, that is substituted the pollock
with underutilized fish as food, and discuss the wet grinding and the heating method for the purpose
of improvement of heat-induced gel properties.

Grind-processing system 1s constituted from a colloid mill, mo-no pump, hopper and stirrer. It has
become possible to feed highly viscous sample continuously and stably, sample temperature 1is
suppressed to below 15 degree C during grinding. We prepared the gel from scalveve plaice frozen
surimi on various salt concentration in this system, evaluated physical properties of the gels in two
heating-methods, Mdirect heating and @ 2 -step heating. As a result, the indentation length of break
of 2 -step heating gel on 1.5% salt concentration was remarkably improved, compared to the
indentation length of break of the gel by general process.

The gel properties by Joule-heating method is increased, compared to by the boiled- heating method.
The breaking strength is increased more than twice on Japanese sand eel, on plain sculpin, both of the
breaking strength and the indentation length of break are increased, and the indentation length of
break 1s significantly increased on scalveve plaice.

KEY-WORDS : Colloid-mill, Wet grinding, Joule-heating method, Underutilized marine resources, Gel
property, Frozen surimi
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Preparation and Characterization of Bioabsorbable Biomimetic
Composite Materials Originated from Salmon

Toshiyuki AKAZAWA, Tatsuhiro SHIGYO, Takafumi NOMURA
Tohru YAMAGISHI, Hiroyuki INANO, Katsuo NAKAMURA
Masaru MURATA*, Manabu ITO**, Katsuyoshi SAKAI***, Satoshi MIYAZAKI****
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IR R IC K D EPEREE c lRER Wi o s 4 FE a5 =4y (HAp-C) EEMEIZERIL 7o HAp-Cld
Ca RIBBUKER 75 4 b (HAp), IHas—-rvL¥sF ‘/@%ﬁéﬁi’é‘fﬁ D, HAp& 3 5 —4 v Ofklt
(H/C) KAFL T, 283KART 3 7 — 77 Vil L HApBUHG 2%, 293K & BT 7 v v 7 IREEERL L HRHERC A
DRI D BIEE & N fco KD B RT3, 293KA5Z0)H/C 2. 2By R DI & SRR (F T &
DEh - Toe IKEKOWAEFRMTIE, 2983KAKDOH/C=2.2 R EBUKMED R <, HXH0.70~0.90 T/KZEL
WERBRESEEZR LI, 7 v PEEER MEBN~OHATE, BEfRENED Sh, 293KEMDOH/C=3.5
BRI S HADBER AL FINAN & KRB L 7o BB HAD-CIE, BN 7o AERBIRE, AREaHE,
M ZA 9 2 KOWRI « WAERBEMEE LT, HARESLEmERENOILHANARETH %,

F—0— F RGN, BRI, 7oy 1 b/ 35— vEAIE, BRI, KRS, R

Abstract

Biomimetic composites of hydroxyapatite (HAp) and collagen were prepared utilizing salmon bone
and skin by a dissolution-precipitation method. The HAp/collagen composites (HAp-C) were constituted
by Ca’'-deficient HAp, I type-collagen and gelatin. Depending on the composition ratio (H/C) of HAp to
collagen, at the synthetic temperature of 283K, collagen fibers and HAp microcrystals were seen, while at 293K,
frock like-agglomerated particles or fiber like-oriented columnar ones were observed. Concerning water vapor-
absorption-release characteristics, moisture absorption-and-retention coefficients for the H/C=2.2 powder
synthesized at 293K were higher than those for commercial products. From water vapor-adsorption isotherms,
the amounts of water vapor adsorbed for H/C=2.2 with strong hydrophilicity were the highest in the relative
partial pressures of 0.70~0.90. At 2 weeks after implantation of the H/C=3.5 powder synthesized at 293K into
the subcutaneous tissue of the back region in rats, multi-giant cell-infiltration was recognized and body fluid
well permeated into agglomerated particles. Accordingly, the biomimetic HAp-C can be applied as water-
absorbable adsorption-release materials having excellent bio-absorption, biocompatibility and moisture retention

characteristics for regenerative therapy or cosmetic industry.

KEY-WORDS : Marine resource, Biomimetic, Apatite/Collagen composite, Bio-absorption, Water vapor-
adsorption, Moisture retention
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Durability of Wood Plastic Composites under Accelerated Freeze-thaw Cycling

Takashi OICHI , Kenji YOSHIDA, Yuu HASEGAWA*
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F—0—F 1AM 77259 7 EEM, AN, BREEAEGER

Abstract

Wood Plastic Composites (WPC) is promoted as a low-maintenance, high-durability product. However
long term testing reports are still scarce. The purpose of this study is to evaluate the outdoor
durability of Wood Plastic Composites in snowy-cold region. WPC samples were exposed up to 1800
water immersion-freeze-thaw cycles. Thickness swelling and mechanical properties were appropriately
examined. In addition, the effects of chemical modification of wood flour on durability of WPC were
examined.

Flexural properties of WPC showed a tendency to reduce by water absorption caused by freeze-thaw
cycling. The tendency varied according to a kind of plastic and a kind of the wood flour. It was
confirmed that the methods used to raise the durability were :1) use the small wood flour of the

particle size, 2)use of coupling agent, 3)acetylation of the wood flour.

KEY-WORDS : Wood plastic composites, Durability, Freeze-thaw cycles
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Studies on the branding for the Hokkaido food industry
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Abstract

While the high-value-added of the Hokkaido food industry has become a major issue, interest in
branding of food-related businesses is growing. However, there is a problem that it is quite difficult

to create a plan as a business activity specifically for branding. In addition, activities of branding is
a case-by-case basis in each entity, but a method or process for it has not been established yet.
So we proposed some methods to promote the activities of branding, and also tried them in the

actual branding project to confirmed their effectiveness. In addition, these results were compiled as a
booklet to provide information for a wide range of food-related businesses.

KEY-WORDS : Brand, Branding, Food industry
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Fundamental Study of the Electromyography Tomography System for a Forearm

Yasuhiro NAKAJIMA, Kohki KUWANO, Daisuke MAEDA, Satoshi YOSHINARI,
Masahiro TODOH*, Masahide HARADA**, Shigeru TADANO*
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Abstract

A needle electromyography has been used to detect a muscular paralysis in a forearm. However, the
needle electrode causes subject significant pain and infectious risk. The study proposed a new system
to measure the distribution of the muscle action potential in the forearm, called “computed
tomography of electromyography © (EMG-CT), which consists of the multi-point surface
electromyography, the conduction model of the muscle action potential and the reverse calculation
engine of the distribution of the muscle action potential. EMG-CT system never causes subjects pain
in the diagnostication. The muscle action potential distribution from five subjects when a flexion load
to a proximal and distal interphalangeal joint was applied was estimated using EMG-CT. The results
showed the distribution of the activation at the area of the agonistic muscles.

KEY-WORDS : Muscle activity, Surface electromyography, Forearm, Mathematical model, Reverse
estimation

1. IIL®HIC

TFieofin<e 35 &, HEAIGCEREEELRITT,
FleoEiin® =13, ERIcH 3294808k viTbh s,
DEAPED LV S KD RIER, ThoDfFick 3FE
DRI A A D % %@%%ﬁ@%ﬁ@ﬁba - THEITS
N5, b LKMERECAEICL > TINSDEIB—ATH
7ttfﬁﬁﬂ%@éﬂni,tBiB%EﬁKEmmmé
T BRI s, X1 ®iEmOMBERE"

© JuigiE RS - Hokkaido University, ** JFEHE T 2K S Harada Electronics Industry, Co. Ltd.
L RETE CRER23~244EED)
AR, REAAEETC & 2 AEEHEEAE HET o BAFE



ALARETAS OIS TSRS No312

TN ER 200, TOL5 B~ E22Wd 5D
DIFFICHEL WAL TH B AilEICIE, K1IRT LT, &
D/NS MBI ONEICIIRDFSER LTV D, Thb
O EAE D ST T 3 BITH 72 2 K HE 7 g %
KLTWALY, HAETH 2 BIEARE PHE SR - 1F
EpETTOMZOATT e AT 2D IFEEL W,

DX DB~ e OB ZEFEVPHV S B0, R
FHOwRE, FHOHLS, REEO =SS TREND - 1
SHAREET & 3, AREEIEAL (FiASIH 9 5 RFiC & ORI D
SFAET ZEME) ZiHNT 2EEo—T, HictEs
REBERAT 2, fidi< e LTONEHIEEIEBEL EH S
0o, HEEEMOFHE T L OBWINTERETH 5, §
MBI OB, F—ICBEOEMTDH b, MICHEEHZT
LAGcw, FHlic3@aszrEs. 7, H—Aio Lt
WIS —ARLEEIE DT, EROHZNWET 272 51EZ D12
BMERIAT 20ENH 5, “>HOREER, FHOHL X
Thbo SHEMAERIEICIT BIATITIE, FlLE 2K I RE
Lis N o, T, Pl AE R 0 TE S
HIa)DIEE LT H b, FHCEBOHEZATE T 255123,
Nt & Ak, o EH>E R, BEARETLZ< 3
W, =2 HoEE, 238, >F 0 EEKEE-> T 25HF
BZOLDTH S, HEEEL T 25, BEICHELY
THLBYEREED ) 20 2 AbE 5 L1185, $1,
(REEGTINC (326 SRR DN EDS LIRS 720D, B O PRIE
MHfRs N5, Tk, SHEEH~ ealicHV S
NTEM, THPV R nERSHEGEA TS,

NS OREARRT 51218, IHMZECHBM A TE
3 RIHHBINAE RN, T E THIEOM ~ £ ORIEICH
WD RNEETH - 7o, KMMERTE, BRSO Tk
MEMIc XD, KEERMICEE L CHEEEN, Tabbk
BN AT 2, FHEIHRET, MO CTHEfFETDH 5,
Lo L, REFHBETOFER T, FHSSRLA OB
PEELTEBDAED TEMBT SN -1, FHCHilET
FPWSEIRIC Z R OBmMNEEL TV 720, FEDCHO A%
4 20 RBRETH - oo TNEMHRL, KiFMHETTYT
NTOFEEEZRFETENE, B CHETHRO L Vi~
EBWNEHRTEX S, S51T], RENBHRO AL S
TE2Es D IR AT >, VA Y F—vavPhLr—=v
TEAOILHABMRE NS,

Z CCTAWL T, RMFHETTIC X 5 HIEEEL T O W
fEET e, THEMCT) Z2#HcicizEd s (K2), Th

5N B REAEMNTH S, BRUZEE 7V & FGEETE
T VY CRIMNE O EI N2 TR d 5 v 2 7 & ORAR
Btz d 5, 61T, ¥ LAY RT22H0WT, b4
DWeERE OFHEICETE H T 1o & & DO WERE DRl EE) 4
izl Ay 27 o 0GHEEBRGET 5,

1.EARAHE (HE/UF)
(RIBRDREFHELLS HEaHE)

(REHEMAD
v RERER BRI Z A E)

3HEE

T

Z

2HIBDOEREEET IV
(RERFH AR D
REHEMEEH)

HEEBN D
LilEESS

K2 MHERCTDY XF LR
2. A&

2.1 BERMCTD Y X F LHERK

FiFENAICT ¥ R 7 & ld, REMIEMAMEATITSHE,
BALONE &S OFEMAE AW THOE LFIEETV, N
DRI % TT 5, Ky 27 4103, YNO=>0HH
Thiasn s (M2), —o2HIE, WEHOHEEH, S KM
BWZY Y2l —va ydaailioEcLEe 7Ly, “oH
&, RAEEMSHEENT 52 8RKEMHE —2>HIE,
BRUREE 7V A H W CRMER 5762 & NG E) 916
DR LEHE ST 2 EE T v OV v Th B, VI, SR
RiToWnWTlkR 3,

2.1.1 miOESEEET IV

Filf O BRULEE 7V, BN OFHEB BN O L8 A5
B LRAHENONHAED BN 2, KEFATH,
EHEMLORMEAENME L, SHEFEAEI LTV 3,

I, CORBEOERLO Y, HREREICLDHED
BUOMEY Yal—va viffore (K3)Vo MGk
DIEBNEH A BFEREE m,(mA) OBFAE T 7 VI iE =
WA, B U RAENERAE T 5 EERESLE TV
DIHIHLE L7V FEIC Z BB d,(mm) O3 A #—
ST 2R EETICRE L & REL, Yial—vay
SN KmAELD 2 Fe AR (Root Mean Square;
RMS) V,(mV) 28 LD, TR, FHiEB)ELLO kR
HIIR SR & COEEEO RFKILGI L, oK
BRI L i - 7Y,

o 1.\
mfmm%wg<f> (1)
0

Ly 354 £ — 5 ERROEME L S FifiE £ < O HERE
(mm), [, 3IERIGALD 720 @ YifiHEE (I, = lmm) T&
b0 b FWERL, V, 3EHRMAE (mV/mA) <, SR
Hd, OBIchH D, TOREREK IO XS IT 57,

C O EAMRMSIE O RERHREZ W 5 &, KBRS
FORMME L ES L2 5, ko EE) 3[6—HHN o5
FHEDS T HZ B O 4 7 WV TRAET 2550, WO



R & RE R pRis

ALHRETAS O R FERAE TSRS No312

BB,

(JEE T4 EL TRIBRE) kk—s RE R BHRVSIE
V; (mV/s)
oo |~ | T
22 Y
’Bjﬁﬁ Eﬁﬁ lik
| EE EIERM
"\ BB L AR E B E
(BEFRPBFET IV BEm(mA))
V; = Vomy (L /1p)P

b BERER
Vo: ZEHRFH(mV/mA)

J

AR

K3 ARERECLIFHEHEMOBER I aLb—2a3v?

i, BRI RTHER AL BBk E RSt 5,
COLE, FEH TS 2 KEAERN T — V,A(mV?) i,
THRNIT B 5 T OFRRE k DR m; TIEEN L 72 EGE
35 &, A)odMmzEHVCHifickans,

_ L. 2b(d;)

V= mid)t ) <—k> @)

k€ Musj b
CoX,PSHSPEB XS T, BiEEE m LA, T
) CZEMEE I D AMKTF T 5, 2% 0, bo LHHEIKS
FUBHEZOIEIR & EEE 2 UE L TBiE, ko kS
I E R — R EERE D T — B L 3ERE 78 B,

200
1 160
< 1120 =
ﬁ g
nC
i 1% £
= L3
140 ﬂ
ZREH 7, B
24 : : : ; ; : : 0
0 10 20 30 40 50 60 70 80
NAR—S BB BB, (mm)
K4 EEEHETBRERR
V.i=mi'L; (3)
S 51T, CoRMOBREHERMTKD IO S, T

T ORI © ORAFHEN Y7 — 28T NI, &kl

BU BT NTOHD» S OEHHEN T -V HEON 5,
N, KV 27 LDEXLGEE T NVORBEXE 5,

VEi=)Y V=) miL, @)

TREHE A OBRL, $ 7, WREOHIEE [ U
ARRAFSHITEIAR S L (RI5)0 551, S5
F v VN TRE S N ENENIIE & 53720 NN EE R &%

F, TONMEGHRE Lo, AR, ERFOEmRICS
bET, RKEOEMERE L 7o, HifEE30.2mm A <4 E|
L, To—o>—>%& {8tk & Lo Fiffikid, <o
18572 800 L DI EFH# NI XA L, AR id V3 hh
OHBEFRICHIET 2 bDE L, MHEH I3 Voronoiika H W
T, AREER T mm, UM% b mmiciR A It b &
THEILIY,

&JE R ° -_—
=E NAR=SBIB i
(BB d,, BERL V)
-
7,
—Hl— N
R —E 4 ] et it
™~ —t
] HER)
HERNOHRMEIHE
o (AR AR E
- 7 [ ]

6 ZoRmEHE [HENV R



ALARETAS O WA TSRS WS No312

2.1.2 ZaAKREHER

Z RRMEGER GBI THE Y KD &, pilo £
B A RIS EHS 2 oI EE SIck - TRFS hie D
(K 6), EREAR NV FIRET 2B T & T, HEDMD THRIMEE
BO, 1HLNTRETT2IENTES, ifiv -5 -0
JAPHIZE, BMRII20KRPFMPRICIE S T\ 5, &y
&, Flodidesarhis L CEMmEE1I5mm & 45mm o 2 FE%H
DTV T 4 THNA K= SEMPHLIAETN TS (X T),
K1 EXILSHOSLIE LS IT A F— S E ORIV
B EHHERNE L 8207T, ROREREOEMmRIGILED S D
IEENERH L, SOICRIBEAA W & IRFIPH E it 2, 2o
FHEZRIHT WG, BiiE B et EIC s 5 2 R S SR 0 43 ik
HEEEDEENTE S,

FHlE o REBEM, SERICNES N 9 HzD 3R
NG T —=RZNANZT )V F ES500HzD 2 kA —/¥ R 7 1 )b
g @i Lctk, 1kHzTA/DIa v AN=3cHv7) v o
ah, USBENLTCPClcT—ykianic, &6, V7
P27 ETI0HZD 2 IRMAEN S T — ZANA /X2 T 4
% L 100HzD 2 ke —/N 2 7 4 v % L 7ok, 50144
(0.5s) © _FEPHMIIC £ » KiFHER 7 —EHV,, %
BHL 7o,

(g =)

)

| A d=15mm |

7 EmI0OEE

2.1.3 #HEI VDY

WEE T v vy Tl ZARATE D 55 o N R
BT EAMOBLRUREE TV 6, BR KRG HTE
(Sequential Quadratic Programming; SQP) %MW\ TH
M ofmEREEREETE T 5, RGN D E T IVETE
HEREMEN—HT 2 L ITBOBKELFFRL, $XTOH
ERIGHELED 5,

SQPETIE, F4RvMbLcWEAHWBEE S & LTED
%o AFETIR, SEMICE T 2 ERAHEMRMSEO T
i SRR D 2D 2 |f % f & Lic, TOBIES 0 &g,
RIOFHEM FTERIC—T 5,

f= ) (V=T 5

SQPEETIE, T oHMBEIEGIT T 2R D 2 KET R
Ao, HIIBSEER/MEd 2 E B mjoEZ b [D;] %
PET %,

min{VfT[Dj] +i[Dj]Tv2f[DjJ} (6)
D] 2

Vid~7 bV EET T, VG EHNIBIEOZE m, ot
T30 AE KT, T THEONIELRSTH [D,] I EEYD
FBIER B D, Efim, #EIET 5,

new m; <= m;+8D, (7)

VEDOFNEA £ D2 E, komEYTHs (X8),

HEXRDFHE
WHAE my— my,
EFIL l HENUR
REHBLOR REHBLEANE
Vi Vi
Bty
—E? (BMEHERE/N?)
EHEBEELE No
New m/<—m/.+Aml. f=Z(VM;—Vi)Z—vmin
BR_REEE Yes
FE
T

K8 FEHFEAEI OO 7IVTU XA

. EBTFVICHEEERm O PIIEE SR 2,

T F VO KAGEL V,E2HHT 5,

. RIEAEMAMO—HIEE (HIBED Z2K0 5,
HIBag s s h e g, Renick v m; ZEIEL,
2icb L5,

5. HHBEMRNTHNE, m ZRE L, KT 5,

[l SC NCREN

2.2 EE

COHEBEMCT ¥ 27 £ Z2AWT, WEREIC XL ZEIND
WG ETIERZ 1T - 72 (K9). #EE 36RO
S5 %4 (Gl - 22.2+0.8y, HE173.1£5.5cm, {AH62.8
+4.5kg, HilEEE248.27.4mm, KERENE2.320.7mm)
& Ui, #EBRE ORIICIE, BEEZRRISE &AMl o ke
ICE AR R 2355 U oo kbR 3R < Fii % fmpha5°,
A B545° DAL TR A ACEICEE s N, FEE N LT
PRI 2 20° CRIE S Nic, T DIREET 2 MO B %2 »
JTxznEhoRAFHEMIMZFTNL, WG %Gt
BTz, —2I3, HhiEREI% 312K, PIPBET (Proximal
Interphalangeal Joint; PIP) % ZIFEM Il L 7201,
rh+EDIPEA(Distal Interphalangeal Joint; DIP)D i %
AINTKFFHENCES], 9780 B PIPRIHI I JE Hh B & 2> 1
oo b95—2 3, [EtkOAIT, HaEREiDHRZ RO
THE5l, 9750 B DIPBIANC B 2 20 1 72,

i, T —REREEGTY (L] OEREOMEDOENKE
W ERTENARLIEITIE B 708, TNERORAMEITT LR
DM 1 %A L L5513 0 EABLFTRICHFS LELE



X9 FEEMER

5T 4IF ) VT EITo T, WiElEITE, Intel Core i7-
2600(3.40GHz) & Windows7(64bit) Z#&#k L 7 PC% ),
MATLAB®Optimization Toolbox% W TIHEFTL 72,

3. KR

X101z, S niciEEnTm oRERZRT, K10k
(S PIPBAH i i 1 R D i i B oo Ot BAE R Th 5, T
BT, B TICTEET 5, Bfa i M o i
IR L, 50 S/MEE To 415D PIPEIA % 58 < Jiith
T 5, MI0ZAICSE L L CRilOBELENZ /R4 2%, Eigk
FRAEDEE L T A EFA IS 5 DR S i,

iz, K104, DIPRHEE Hh SRR O G B o it s
Rard, CORMTE, BB LSS5, FE
HEENZRRE, BIERfHO TIchE L, Rig»o/hMexT
D 45 DDIPRAEI 2 < JEHi 9 2, COHEMIIBVTSH, B
R HE OIEB S EH STV 3 DR T X /o,

T o REFLZY, WFhoWREIcBWTHEBEOME
Fnmmntsont, £z, FHERRHE, 1RIOWEHHEH D
SEH0.92M T h - o,

ALHRETAS O RO TSRS No312

4. B

AT EERICE S 2 MW € 7oy e Vb, Biodk
B E IS FEE N OFH ARG S h, T ERNEG
IR A ITA 720 Cd, Ay X7 AHIGICEA SR
BRI K S RE®EF D, BERZEPHAlicBVTiE, K
HU 75 28 SRS RS AR L 220 5 TH %, MRI
FIERIC R I TR DB D IR [l e b, F e
AR v VERMN T 2B Ap 2, L L, &
EOFER R, Th S OHFBEIY B VHEE T VIcBWT
b, FHGEOFBNC T EE AT 5 I LERL TV S,

—7, BRETRRLTOE VA, MRIBEREEH 0
TEFNVEROEEZEITAE, & SICEERiEdiTs
EWTJRETH B0 FHANCHEE LFATO B Y 13152 553, MRI
ETFTIVCTIIERE OINELZREST 52 LN TE 720,
BROMEZFEMEICITY) T ENTE S, £/, AHOIRS
MET & 270, Gl s HiE SR O Rt 2 R © SRR
OTFIKEENEE 5, WELTZWAEB 25103, MRIE
FVOMHOEN T FETH 5,

F/o, ATk, WEHSEN R ZIEE I ESdIcH R T
LT EMD, FERIIS Y AEY DL —= v I ~OIGH A
FFahz, CORAICBVT, MO TEELLL00, FHll
DY TINGALWTH D, FHEEIRRNY TV5 4 21075
L, WRE G H S OREE FIE iR L s s S B 24T 2 %
Koz, ol &, HEEEREL L —F —ITKER
iz b7 o, RS L, B L 2 WA OIEEkEEE
R o#EEs2dHE LT rL—=v795, [74—FNy
JhL—=v | BTADEIICK8 D, bL—F =Pkt
oW Th, HFOEIRNEZOETHEL NS b L —
=V I OIERAERE 00, D GEFIEOE W ) N EY
P == Y IWEREE 5 5 ATEEEIE O SR IR
i ->THD, BXIEEETFNVICB T 3 KEHENIHOR

Medial

HIEH
REIF R
(ECU) (€DC)

0.1 0.1
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
=

0.05 g 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0 0

Posterior

Posterior

K10 AEFHEENDHOEHERER
(& : s BEER, HR : PIPEEEMERE, £ : DIPREE/EMERR)



i3t AR A RS HEHE T BRI N3 12

BHOSQPEICBVWT T VT Y R ahk T RL, MEtEIER%
IHLINE THEM L TV D, & oiT, FERFEE R
ERIEA T N DS EEREAE S IR SN, ERIIC
T35 TV 5 A LD T & 3058 DIN O 3 — £
IA LT TEFHTE 5,

b. £L&d

ZEREE, BRLEET L, FEHEI v Y Yo
BHIEA G BB eI > 2 7 & [FEACT) A
Hifr2 R Lz, Kv 27 AI10k D ERE 5 Zic &k 2 EIFEE
BRZEAT - 1A, FHRO AR LS S Hiis B 2 & )
TBEIENTER, %I E SIS, St sz
FLADHEEEND, FERAEHIEL O,

51 A3k

1) thfiBg— « 2Bk - FABEEE), REEEHR, 539PP,
(1976)

2) hEERIE « HnkdT - HEFK - Al E AL O R (mE
fihtr, B%C, Vol. 75 No. 751, pp.695-702, (2009)
3) Rosenfalck P : Intra- and extracellular potential
fields of active nerve and muscle fibres, Acta
Physiologica Scandinavica, Vol. 75 Supplementum

321, (1969)

4) Gabriel C + Gabriel S <« Corthout E : The
dielectric  properties of biological tissues: L.
Literature Survey, Physics in Medicine and
Biology, Vol. 41 No. 11, pp.2231-2249, (1996)

5) SRR « BT « FEEF A « Sk - BEEPRE - R
R « (HEFK @ Rl OB RURE ® 7VIC & B b EhiE
TETHEOBIF, Dynamics and Design Conference 2009,
(CD-ROM), (2009)

6) Voronoi, G : Nouvelles applications des parametres
continus a la theorie des formes quadratiques, J.
reine angew. Math., 133, pp.97-178, (1907)

T) MAZITEGE AR AEARAR BLEAS © DFFOR R S SE 5E
R S 70 /5 AFS R 7 — ¥ v — XBAFAL
5 A4 FREFHIRE T, BEBaiRERERE,  (2013)



ALHRETAS O R FERAE TSRS No312

J—RTVZEZHOETZ > A VTS5 F vy M TEROM TR

A JmrE gl E—, MR B, =5 IRE

The Characteristics of Fine Blanking Technique using
Servo Press Machine

Tomohiro TSURUYA, Kenichi IIDA, Kenichi HATAZAWA, Masamichi MITO
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Abstract

Fine Blanking process(FB process)is commonly processed using specialized machine. However,
general-purpose machine is also used for FB process, because specialized machine is expensive and
requires highly-trained skill. General-purpose machine is used in the case that quantity of production
1s small, or high processing accuracy is not required. However, there is little information available
about FB process using general-purpose machine, such as the information about the relationship
between processing conditions and processing qualities. In this sturdy, using servo press machine as a
general-purpose machine and advanced die, it 1s experimentally-verified that the relationship between

processing conditions and processing qualities, and load conditions of die.

KEY-WORDS : Servo press machine, Fine Blanking, Shear V-ring, Static pressure
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Vibration Reducing Technique by Dynamic Vibration Absorber

Yohsuke NAKANISHI, Daisuke TSUTSUMI, Shinichi SUZUKI

W &

HFEREPREERE « SR SR - S, B2 VIEE(LIc L 3 3 2 MEESECHIEZE S) 2 & n
T&x 5, LpL, BE(bL cBEEZE®RL « ST 2854, REBHIHT S 15 < 75 5 7o @b s IRE
WAENMT NI D b, RIFFETIE, HHRZEEYCAES ICRETETH D, o, ﬁ%%ﬁ@ﬁ?%%ﬁ@%
MEENI D OFIRDESROEN TV IEFRIREZ & D b, W5 v 2B L E 2 dket « 8UEL, &
iﬁ%%@Lf%@ﬁﬁﬁ%%%%tt@fﬁﬁﬁaoit,ﬁh2%ﬁﬁﬁ@%mm177747ﬁw%%%
WEFL, 3DV Y al—va vABELTEOHIREATERL O THET %,

F—0— FBIRE, RE, I, 3DY AL —va v, BKS Vo8

Abstract

Machinery, equipment and vehicles can be added value, when they are sophisticated by speeding up
and souped-up, or when their cost is reduced by weight saving. But, lightened machinery 1s easy to
vibrate, especially when they are speeded up and souped-up. This is why there need to make an
appropriate measure against vibration. In this study, the effect of vibration suppression by dynamic
vibration absorber is shown through verification test. Dynamic vibration absorber is easy to be
equipped to vibrating structures, and i1s the most superior in terms of the effect of vibration
suppression per unit mass among other vibration control devices. And through 3D CAE simulation,
the effect of vibration suppression of active dynamic vibration absorber designed by Linear Quadratic
control is also shown.

KEY-WORDS : Motion Analysis, Vibration, Control, CAE, 3D CAE simulation, Magnetic damper

1. IIL®IC

SRR E, —BEYoMnihiEE &), BENstco
HIgEA 2 &) b ovicid, Sl - SHMEEX 5, &
BViERIc L DELET 2 N 2T B3 2 ENED—DD
Hikchr s, Larl, @il - mh/ifbd 2 W igsfbicfk
WIRBIDBIE X NN 75 5 12, BUIS IR SN L 15
5o —MEANT, IREILIEDZ < ITHERRELE © HE S D NER R
HHANS O EICNT 5, Lichi-> T, HEOREXIE I
RESUUPNDIDILHHHTHILENTE S,

@ ﬁ%ﬁﬂ%ﬁwT%&%’M§%ﬁié

@ HHREEERE L TABLDEEESZ S

©) %m%@%ﬁ@@%%mw,i%ﬁ%mmﬁﬁﬁﬁm
ECER

INFEE e B SHER S N A BIRR R E @I &
N, LI OF#END %,

CFIIED

s S OHIR WS T T 2 b

 BURC SHEE Y B 5D 1 TR

o BRSO 75 R 138 L 3, Mo

YRR
MY D S F 3y 7 8 o= K B IREMKIR BT O B



ALARETAS O WA TSRS WS No312

&R L Tl b BN RIS 2 R iR
(R3A)
s HER CRHERED OEBIC X 5 HHRDIL O HROR
* T RAEEY) O B IREE O ZLH 1< & B RN R O3

B

Db &5 icEilkdikes 3, MEniiticibia 2 b2k
oD IRL EEERTHEHAI N TV AKX, MREZD—>TH
% 5 S ORMERBUN TR AL, $FERLETET L 125EA,
BHRIESEEST 2 &0 F A Y v bEHT S, £ TAHR
T3, REHEREDOAE) MRS TLE WIS Y v e Vi E)
Weliias 2 2%at « SPE L, SFEiFaERZ @ L < OFRHE % i
LD,

BB, BBIRGOTAY v b AEWETLIEDELTT 7 7 4
TEARBENERINT VS, 77 74 7HIESRZ £ v+
MODIKHET + — KNy 7 AHARE L TVWS I uﬁﬂvx—
S ZEETR L TR, vz b EREIE R A EE A RET
5oéeu,ﬂﬁM77hvl7ﬁiﬁ¢5th§$ﬁ§
HFoIEiFE0, Lrl, MkEREL TR YIRT I Fa
I—%, ESicavito—524EEL, IOOEMERZD
B ORSNZBBIRE LI LTI R b @& dicd
g ey, REREDINMmE O S WHEEY) O FilfREE & LT
EHENLZDON—BEIITH L, AT, Hil¥Ix -5 D
st LNz MEEE T 2 80E 2 Tro@HE QI
) #HWTT 7 7« 7EREGEZETL, 3DYIaL—
Vavéﬁbf%®ﬂ%@¥%%%bto

. IRETHWIREE T 7 7« TEIIRES O &GRS
mfﬁmbtﬁ RO 1o b ARHIEIC > VTR
LY L 2 L —va Y EITV, TNThOBGTFEDOZY
HEMERT 2, IRICHEITT, RPMEH> 2L —varT
FON IR ZTTICEEET « BUE L BRI I > W CEA L,
=N 5 % MO e RENKSEEEER IC > W TS T 5,

2. REMERZalb—2aYy

— T B R S (3 E SR 2 W TET T b0 AT IR
AIER T X 2 FZEER SR 1T 427 B, Solidworks D BEAS g T
HETdH S Solidworks MotionZH Wz 3DY I ab—v g v
k0, ESMEE R W CEET U f BIARES O IR TG
MR Ul £72, 777 « TEIRIRE IR 2 T8 il )
EROTHTL, WL3DYIalr—vavickd, 0
PREN IR S & R L 7o

2.1 HEEEEORE

AT, B 1m, E0mmXHKE 6 mmDEHE—H
Wrii 269 2 M8 A Frg (H&E2.6 kg) ZxfREL, FHW
TeEB LT 7 7 ¢ 7THWIRE I L 5 #1172 b SIRIKIE >~

aA ik
EAKEi@m 50mmXx6mm
—

X1 HFR458EFIV (Solidworks)

w1 RAHFROBEREEH (H2)

RO EME [49EIETIL
1R 496 492
2k, 31.1 34.1
3K 87.1 118

Jalb—vYavyEiTot, %, Solidworks MotioniZ &
5 PEREIRAT ISR D AT AlEE T H b, st RZI O 5
EMTEBY, LEM-T, ZCTRRLITRT LIS, F
FFRZMAER E L T4 FERITHEIL, TnEntd a4 N
* s U PR o 7o b AYRE A B L 7o, T OB,
42D L WNFDONRXERFETELODDOEL, 458
ETFND LIRE 2IROEFIREESD, ditkike L THEL
RFRZRD 1ikE 2ROIMFEERIEE ZEHFELLLEE9
IZa A NV NFONFEH (1,120Nm/rad) 2T L, &

ICHIPER & U TR L R o B IR B £ & Solidwork
s Mortion THE L7 4 5% 7 VO EEIRIEE RS,

BEEMBERTE, fifRIRBEYEZRPEHELRTHS 1
HHEO N3 —BHiR e L TEiRG 2T 5, L L,
JARID & 5 1T HIEZE I 2 0F 5 — i D FERK « FEEY) 3 EEL
RTHD, LIchi-T, gdkizzikatd 28, HlluRT

5 NHEBRO MG 2 1 HHE O h —EHER T
Pld 2058055 5, Il L BREREERE T NTNEM
WERER, FMERE WY, ST 2 575 S E 6 E )
ERESs, DU ICZE i mEE R o ME 250 7.

il S D B A IRE L T2l & 5 W 3R AT &
TR, ToiEw s 5, Fiz, FHEEETFEMIERTEK
EENENM, K&45, CoM, BHMOBGERGHwIZ
ATtk N B,

w = % (1)

Filfot SRME S I BRI O MINE e Am 2 IO fHF B &,
BRI QIEIENS 5, QUEFEND 2 VT TR 6N,

/K
€= M+Am (@)

TERENDG, Lini-1T, K1), 2% 0 REIOSAME BEA K
HTitHETE 5,

2

- Q
M = Amwzigg



LfERER K 3, XB)ERMITALTRDL LT
&5, BB, FENTEHERIEZRD 5HE, oL QITIIFFT
DRI IEN T 2 EREN G E N5, Lc- T,
KB)ONFEL D, w& QDEI/NS VIS, HiEE M O
SERBENE LA T I Enbhr b, —FH, wokQDzE
ARELTHLDITHNINEE Am OlEERKEL T 5 LiRE)
T — FIEIRDZ LT %, Lhi-T, RO)EZHO CHIE
M %z 286, REE - VERPE L2 VE—R I+
SPCREBMNINEE AMEEET 5ED TRPBELL S,
#2112, X1 OFHR4DEEFVICBWT, [BEMmLD
0.7TmOALE I IVE R Am %% & L7k 1 IRE G IRENEK
&, RO)TFHELCHEMEEZRT, $5, HEHRHEK
Solidworks Motion TitH U 7c i R IEIR AN O R R 51 7 —
ZICFFTIUER A HE L CoRod 7 (R RRE0.15Hz, & v~
7V v W EB300Hz, 7 — 5 E2048), £ 2 X0, HEFE
4ElEF VD 1IRE— FITHRd 258 & 1E M = 1300g
& L7z, [k FNaZERE A, MINEE Am ZEEh L 0 0.52
mmO AL E I EE LA D 2 IRE — FITHEd 220 &
R B LR, M = 1200g & 75 5 72,

K2 REROFHEE

HMEEAm (o) | EIEHRBE (rad/s) | FHEE M (2)
0 31.3 -
140 304 2290
187 295 1457
234 285 1151
281 285 1382
351 276 1224

2.2 BRiRFRICLBIEBIER I 2aL—Y a3 Y

2.2.1 BEEEHRIC K ZERIEISHRE

EREERVICK 2 L, BRSO ERE mlkg], R EK
kIN/m], #5#:%% c[Ns/m] ¢ [Ns/m] ik hZ <
B4 2L TE 5,

m=uM (4)
K/ 1 Y

—om [ KB

¢=2m ) 0y 8y 6)
22T, M, K ZZxnZnHIRRGLEY) O S E &, S
NFTER,  p RS SRS O M =T 9 2 Bk S

DHEEMN (m/M) TH 5,
F3wwHE =01 LT~ O)EH TR L]

®3 HREF[HEESHEE (ERER
1RE—F [ 2RE—F

B=H 0.1 0.1
B Elke] 0.13 0.12
INFTEHIN/m] 105 3790

PR EIN/(m/s)] 1.37 7.87

ALHRETAS O R FERAE TSRS No312

~
1 IR RS
0.13 kg

2% A BRIES
0.12 kg

B2 BRiESERELICABRINEET N

KE— K& 2RE— FEIRMBIREOMER, /3T, K
VEIREE T, R 70, X210 2 NENOBRIRR A L7
IREED P58 4 Y81 7 VB RS,

2,22 2ab—YaviER

K 3ic, 1R, 2KRE— NREIMINHEIRIREICE 3 12K
T E %A &E L CTSolidworks Motion T¥ I alb—v¥a v L
PRGNS, RS, MR O SEANI T H B,
3 (@) ld, HeuEIc b NS Z 0.5 R 7 » 7 HRIcE L
7R DEEINE TH 5, K& 0 A TIBRTR, # 1 cikE)n
IRL TV T EnERTE 5, M3 D), QThThP
OfRyeic 5 Hz (1 kER) &£30Hz (2 %&kdtR) <+ 5 mm
DAL 2 G A 1R OERINE TH 5, K&, FRIRE
ZHE LTVES SR LT, RERIES KR IR L T
5T EDRIN B,

(@) WIS E
jiom A ;\t }\C/)U%%
?E -0.05
[ —BREREL. —BRESEEY
e 0.0 0.5 1.0 1.5 20 F¥fd[sec]
®) EHISE: LRIHRE (G HD)
0.2
o A A e
AL
— HRESEL. —BRiRHEEY
o 0 1 2 3 a 5 Fffl[sec]
(©) FERIEE: 2RIRIF 0 H)
E 002 ﬂ I,- 11
2 \ \
ﬁé-u.uz ! J jJ ! |
R

—BRERE. —BRIESREY
2 22 24 26 28  Kiffllsec]

K3 Y3al—Y3 ViR (FRiES)

23 7057 4 TERIERICLIIEIER I aL—Ya Y
2.3.1 #% 2 FRBEHIEIC &L 2 BRIRETEE

B AICARTR LT 7 7 4 7HRIRBOMEK Z R,
HHRNRTH 2 4 pEIRFFRE, 1 HHEO N —HER
(HEEM, ~*EHK TRILTOLS,



ALARETAS O WU TSRS No312

2 HDZEA 2 v 2w THfRE R oM ARM X &, Fi
Rk T 2 EEm OMWEN 2, #MHd 2, 3~ b
0—-5TREX &, SOLRENLEWY LILHEEESICZ
NENT 4 — KNy 7754 VEFERLTRET + — KNy 7
HIEE, dHubb77F2x—y0lE) L E2HEST 3,
BHEmoOBbY 24 RICET LT 2 F ax—4 T
g % & THIRGROIRE 2 2 Mk & 18- TV B,
nEB, ETREY, 7r/Fax—sELTHIEYY v,
ET—% (K- v UEKH), BROSE2HHT 5,

M4 x2nicBRE M, mOEHHEXEHEET 2L, KK
TRESN S,

Mz= —kx+ (kx—K)+/. (7)
mzx= —k(z—X)—/. (8)
FRG GG 2 B m DMAN x, VTR T &,

ity

HER " % EXa

R4 7U7 1 THRIREDOEK

o Ko k1

r= MX+de+ Mff 9)

.. K m+M, ~ m+M

x,= MX+ - kz, - 1. (10
ZCT, REEHARD & ITEKRT 5,

x=[XXad 2,07 =[x, 2, x, z,] (1

KO TEFE L IRE~Y bvERHWS &, K6), (TZKRKXD
REET R TESba 5,

X = Ax+Bf. 12
T,
0 1 0 0
K k
A= T M i 139
B 0 0 0

Th b,

P&y, 777« 7EHRIREIC X 2 HIRGEIEFE L, X
@QcRB SNy 2T 2 DREBEK x 25 A0 012X
HWEE DD BEL L BHBAT] £, 2 PET HREE L
LTERT 2T EMNTE S, AT LB RIS %

12DDOHEFRETH BIREET « — F vy 7 HIfEH]
£ = —K'x (15)

ZRHWTHIEN L) ZPRE LY, 22T, KIEH#Esrs 1
VTH B HIEATL(D 2REL T 5T ETIREE K x %
THPNIT OIS B 2 EMAREE 78 205, WK AT
WO T 7 F 2x— 7 PHIERRPBIE T 5, & 50 IFIRME
SRR U CHITR AL 2 15 & ORTREDSF AT %, T
RHBIEERHORS LHIATIORESICE L —F4 7H
FHET 5, T2 TIHIREBEHx EHIAT] LD 2HViz 2
I B L

J= f m(x"‘Qer LTRE)dt (16
0

MENETE B &S BHEIBAT £.(0) ZRET 28 2 T
HEERWT, iy v KZ2RELk, 22TQ, RiZ
HAHTHIT, HATEDPRET DR ST4A -9 TH b, Q%
RELTHIETHRILEDNEG BB L1, FLREKREL
T5 2 ETHIMADZINA 2 & 5By 1~ K »igisn]
fiETh 5,

232 v3ab—YaviER

i ; &? -1.1988* ({8 Z2{17}-0.0386 (iR E 7) +5. 4694~ ($#FiE 2 {118} -0. 9894~ (I EE )
e
S KT OF 2 T SEREH) (R o O RTEBTE

Bbs 7974 T8RRI aL—Ya Yy

HRIHZEAE [m]
s o
2 o @&

0 1 2 3 a 5 EM[sec

K6 >2alb—23ViER (7U7 4 TERIER

X 5 iz2Solidworks Motion TD 7 7 7 4 7&K IRE D v~
Jalb—vaviE, Fih, X6 ITREHITENDOATIAEZ0S
MR T v ZRICEM L ABOBERE (Yial—va v
FEI) AR, BRI, M ROIREN TH B, 73
B, Tt NIA -5 THEBLATIIOM, BLU, o
BRI SN 1 v OEIRENER,

Q = diag[80, 80, 80, 80]



R =10
K = [10.9267 —0.0041 147758 —2.5709]"

T% %o
X 6 & ATIBRRI%, $I 1 TIREIAIE L TWD T &M
A Tx 5,

Dbkxv, SMERRETEEE X OELSHREHOTHTL
reEWRES &, ol 2 TEEEIEE VW TR LT 7 T 4
TEIRIR S OIRIEEEEZ 3DV S a L —v 3 VICK D
BT s ENTEI,

v3ialb—va viERTEONEIR AT, SRR
TEikB L OESIER O TEIRIRS AT L, EiraERE
8 L CHIPRZN S AR L 7o

3.1 FHRXREEY

X T ICHRA SRS & L CBYE L 72 PRS2 7R d
S SN IIT500mm TR R (32.T4kg TH 5o 1 KIREN IS
B TR g AR s h, BEARTEUE8.1HzTH %,
IR IREGEXNIRTAEICKET 2 b0 & L, 2. 1THICHIR
LicHRic Uichd - THMEEZFE L 72858, 1.8lkgd
[AS AY

Bl =01 &L, NA)~(O1c L ich - TERE % 8%
4% &, m=0.181kg, k=341N/m, c=2.90N/(m/s) &
3%,

LILE
RiEE

X7 FIEEEY

3.2 HSKY N

BRI IT(E] T 5 5 v & LT, A A NS v, EES
Yo, RS v, ) AV VERD L, AAIVE NG
W ol & R S ILHAEDS, HEPRES(LTHMER
BOEAT 2 e O EMBEICHET 20BN D 5, —F, B
[ voNg,

ALHRETAR O RO TSRS No312

< REAELDRBEEZIIT W

o JEHEh 72 D T A EEE IS D

o f5E & HUS T A3 f B T/ N LS ET RE
LR S O, /INULOHIRTREEY) O IRENG] % H i) &
LEEESHD 5 v s LTHETH 5, MitEREE XA
EL T B DI RIS AN F 508, S, x4 Y
LA D SRR R AR A 53 LB I 2ot i ATl RETdh 0 K
HBEIGELT WS, LEd->T, T TERIBWIREAHY v
NELTHIR Y v Z2 AT A 2 &I L,

. #xs
("T*’ KABE
‘— —— _’
=E v HE 5
F=cv
HE®sB

X8 MKy v/ NOERER

B 8 IS5 v Y DEARMER 2 TR T RAR A OIS %
ERAEE T B & ERNICIERS A L, BROEE) &
HINCHEHB I TS 50 BUADIES % t[m], EKD
BEIETE o[Qm], KAHAOWMBETRZ a[m”], RiH%
EA BIT] &40, WX v ORI cIN/(m/s)]
Frlc&ah s,

atB*

0
TZT, K, BEAREE A &EHREREe(m’] OlTE
¥ BR80T, Ala> 1 0BE, K, =05 &5,

ARG A BUEST 2B, 5 v o ORGPECRE U & MR L
HO)TEHREINIEICT 20E DD 5, KL, Wiy v
NOREEREE BEARDOIE S ¢, 5 VIREHEE BIcLD
MFREAIRETH %o IR B IS REG ~ SRR EHEE T
ETHh 5,

c=K, 1

3.3 WARRENEIRRS

X 9B ME L B RIRES 2R 9o TR10mm, /EE 1 mmd
W% (SK5H) ofelfic, 2EEH0.181gsm5s &I
RESZHPRELL2HOHNR, HERELEREL TV, £,
Wyt DES CFum~BldkEEELIE) 352 EK
M3AIN/m 125 & 51z, 114.TmmIciiEE L Tw 5,

BN GBI R L 72 2 I OSR O I 1E, SRR & ok
% 0~ 3mmOEIFNTHIAL CE 2icx 4 ¥V alh (B
10mm, #HEI0mmO MR 2&%E LT b, ko
B E) & NSRBI I AT 5, i, SR
&t =0004[m], FEAEHED e =1.69x10 *[Qm], HHHED
a=78x10 °[m’], WiHHE B=04[T], K, =05



ALARETAS O WU TSRS No312

170

el
. ' It °

[
BES s /\ER
K9 #MNRKENRIRES

ZRATEE, ¢c=149N(m/s) &85, MR E x4 ¥ 40
G 2Nd B T LD, fEE, KEREE ¢ = 2.98N(m/s)
E135,

K102 E R 10mm, = 10mm O IR % 4 ¥ A4 0
A ~ S A & & R o BIfR GTHEmE) 2Rd, WA
~EANR R AR T 5 T & T, WERERE, S SR
ATATE S 5 T ERRET D B,

=]
o

o
o
»

o
=

WEREBEB [T]
°
w

o
[

™~

e
4

0 2 4 6 8 10
R ~ SAAR I EERE (mm]

10 HiE~HIREERE & HRE E OBR

3.4 EEHR

BA11IC B RS 2 sk L 7 PTREEY %2, X121 PR E
W LG o AP RIPIHAZ AL A 9 mm & U 2B @ IR g %R
oo R RN, At S PTRREEY) Bl 0K MZERL T B
5o M&D, ARG VSEVEGS, REIVFHE L TW 5 DI
XL, IR ZHE LG, 93 B TIRERIEANZIZ 0
WKINER L TWA T EDHEETE 5,

K11 BRiEREHE L FIREEY

— DREREL. —WRiRESRE

LHEZEf [m)

0 1 2 3 a 5 BERA [sec]

K12 EEER

4. F&B

AT, FMERERESE, EAMERIC L -> THR
AL, T OREEKRZI R % Solidworks Motion T &
53DV iavb—varyZ@LTHEEL, 61T, ¥Ia
L—¥a vy TRONIHIEZ TR 5 v 215 L 7Bk
renaiknt « BUWEL, PIEURSEYICT 9 2 IRENMKEGEER %217 >
7RG, o CRFBHREZS, solg, #itYox—%
OEBH L Ta N2 MEEET ZHIE 2 Tho@HlE (1LQ
Ml Z2HWCT 7 7 4 TERREEZ#ETL, 3DV I a L —
va va@EL TEOHRE AR L 7.

L0, WA S v 28 L B RdREs 2 — MRS, B
PRAEE S O RIRETEICE A L, % ORISR 2R L
TWVEO,

BT

AW TIREN D FH] « 7 — & WL (] U 72 BEMR A RERFAN
YR T AlE, BEEATKA OB IR B & D B
ANF L, 72, 3DV IalL—va VIR LE 3R
CADfi##r & 2 7 & [ HUIEE 7 IL A W T F B i S 26 1o &k
DEffsNE L7, sl L TRl £7,



51 RSk

1) T2 WY v v Ead B ERA SRS
DO, HARMY 2% (CHi), Vol.4b No.397,
pp.1010-1017, (1979)

2) HUEEENN A b 2 ¢ R D 58« IR EL AT D B
7, AtigaE o TR BIGHS, No3dl0, pp.23-30,
(2011)

3) WH—Z Bk & T 0, o)k, 84PP,
(2010)

4) B8 IRE L%, Lk, 179PP., (2002)

5) WPEENED 3% L FRNEET — L OFIRGIHE, i
ST EERBRIS R, No305, pp.25-38, (2006)

ALHRETAS O R FERAE TSRS No312



ALHRETAS O R FTRAE TSRS No312

SR N PHEIC BT 5 G REEIC X S3ETED I B

FROER, KT &, Bk R

Improvement of Castability by the Decompressed Mold
in the Gravity Die Casting Process

Atsuya TOBA, Osamu KINOSHITA*, Tadashi MOMONO**
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Abstract

When we produce thin aluminum alloy castings by gravity die casting, it 1s needed that molten
metal is filled to mold before it solidifies. In this study, we focused to "a decompression mold casting
method" as one of method to improve molten metal flowability at a thin part, and we performed an
experiment to examine the effect that it gave on a castability.

As a result of experiment, a defect occurred when the power of absorption became excessive by
decompressed pressure, so we found that i1t was necessary to set suitable pressure for the
decompression gravity die casting of the castings which have some thin parts. Therefore we made a
metal vent-filter to give suitable decompressed pressure in a die and confirmed the improvement effect
of the molten metal flow by the decompression casting by the experiment using this.

KEY-WORDS : Aluminum alloy castings, Gravity die casting, Decompressed mold casting, Vent-

Filters
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D10, 4% DERRFD E 15 - 12, THIEFeO (OH) H5H0
DIt LR LRI B L L7 5 CThH Do AW TR L 728k
¥ D AsBrEAEBRFT £ IC B 1 2 BEEREHE AKX 9 1TRT,
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