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Development of evaluation apparatus for the cutlery, which aim to promote the cutlery brand (1I)
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Surface modification of hard metal dies for long-life (II)

Kota Hosono, Tamio Hara", Kaori Okawa, and Akemi Hayashi
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Study on Reduction of Internal Defects in Castings (1)

Taketoshi Ohira, Yoshiki Mizutani and Takahiro Adachi
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Application of friction stir welding to dissimilar material joining (1)

Yoshiki Mizutani and Takahiro Adachi
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Influence of water quality on the dezincification corrosion for brass alloy (II)

Takahiro Adachi and Yoshiki Mizutani
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# 1  AKEIZEL DB HESREE S OFEN
3T BORESNBIE S | TFHBENETE &
CaCl, 18.9 14.2
NacCl 92.3 76.5
Na>SOq4 0 0
FeCl, 28.9 13.2
Fex(S04)s 62.1 38.0
CuCl, 2223 154.2
CuSO4 280.3 161.4
FREEIK 0 0
(HAZ : pm)
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Development of surface modification for cutlery by self-assembled monolayer (1)
Kaori Okawa, Kouta Hosono and Akemi Hayashi
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Study on press forming of aluminum alloy (1)

Daisuke Ogawa and Yoshiki Mizutani
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A study of abrasive water jet to cut CFRP structures efficiently (II)

Tadashi Kaga, Takaharu Niwa, Hiroshige Ogawa and Futoshi Nisihimura
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Development of the ultralight lower extremity orthosis using Carbon Fiber Reinforced Thermoplastics (1)
Prototype for clinical evaluation, and evaluation of physical properties and simulation
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Development of the ultralight lower extremity orthosis using Carbon Fiber Reinforced Thermoplastics (IV)
Physical property evaluation of ankle foot orthosis
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Study of the three-dimensional molding of Carbon Fiber Reinforced Thermoplastics (1)
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2B B0, I - RBITINTIZ oW TIE, IR TIEs . 1000W

A¥ELY KD v B — U —F—TVxy FIMEDNT £6 7 AT REGHE : 100~ 1000W

B0 FEERE, BRI, FEEREEMLE, F B ¢ 10mm

X TERTREEEE: $0~22mm

o e |49, 124, 524, 1024, 2048Hz

R E R =4 5F Al BE#iBH - 0~5000Hz

26, 3.0, 40, 5.0, 10.0, 16.0, 30.0%

=y 7 aX MEOHBEZA T\, £z, CFRP O
RPERIZENT . CFRP %52 3 Teiifis(R L omag-o. s
LEROES () PROLNTVD, ZDD,

Dutytk

BEMTNAEET, ATy AEICEL, BfESRE ERE AT AEERPH: 2.6~ 100%
RFPH BRI O N TS5 72 L — P I35 Eeyg  ||000rPm(201202), 2000rem(207)
o THY AFFRTIET 74 A= L—F &M% TP =
7L INTARAFE T 5. ikl (2secON+1secOFF) X 10
CFRP

5 =m Zhywsz  |PABE201), PA6(202), PPS(207)
2. 1 b=y ZhiT RE 2.0mm

AWFZEIZIBNTIZ, CFRP O L—HPIMTIZENET 5
BBIC OWCHHT L, BUMES A B MET B 7= b0k @ @ @ @
WINT 252 5, AEEITRTRY TH -7 CFRP
LSk~ + U v 7 ZHIE PA6. PA66. PPS (% Hi/E . @ . .
2mm) (ZOWTHERT S, T HEE, A& FERC e e e
K1 OFETITI, =Rl SEIEL—F~y K% Z @ @ @ @
WA BB S, ZORICOWTHIREET 5, %

K1 ER21C, MIAY =% 21T7R7, @ @ @
i:?:::i @ @ @ @ @

1 [EE~y REHWe b b= 7L 2 NLARE—r
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Iz B L TS ARRT JE AT e e 5 4

#F2 L—V5Mt
No.| Dutytt B | 7NMLRE |[TRILEF
1 2.6% 49Hz| 0.278mm 25.5W
2 3.0% 49Hz| 0.321mm 29 4W
3 4.0% 49Hz| 0.427mm 39.2W
4 5.0% 49Hz| 0.534mm 49 OW
5 10.0% 49Hz| 1.069mm 98.0W
6 2.6% 124Hz| 0.110mm 64.5W
7 3.0% 124Hz| 0.127mm 74.4W
8 4.0% 124Hz| 0.169mm 99.2W
9 5.0% 124Hz[ 0.211mm| 124.0W
10 10.0% 124Hz| 0.422mm| 248.0W
11 2.6% 524Hz| 0.026mm| 272.5W
12 3.0% 524Hz| 0.030mm| 314.4W
13 4.0% 524Hz| 0.040mm| 419.2W
14 5.0% 524Hz| 0.050mm| 524.0W
15 10.0% 524Hz| 0.100mm| 1048.0W
16 2.6%| 1024Hz| 0.013mm| 532.5W
17 3.0%] 1024Hz| 0.015mm| 614.4W
18 4.0% 1024Hz| 0.020mm| 819.2W
19 5.0% 1024Hz| 0.026mm| 1024.0W
20 10.0%| 1024Hz| 0.051mm| 2048.0W
21 4.0% 2048Hz| 0.010mm| 1638.4W
22 5.0% 2048Hz| 0.013mm| 2048.0W
23 10.0%| 2048Hz| 0.026mm| 4096.0W
24 16.0%| 2048Hz| 0.041mm| 6553.6W
25 30.0% 524Hz| 0.300mm| 3144.0W
[CFRP]TEPEX-201:PA66/T2, 202:PA6/T2,
207:PPS/T2 <: < kJwo R #RE/HRE Tmm>
[L——%&#]
H 73 1000W, [E] #533 E 1000rpm, B 5% ¢ 10mm,
2R RAER ST 1FDORSAR A . ZEH0.2mmiE T . 2F) RS ER
gt AFDRA A ZEH0.2mmE T - - - D& 5207 R BB
gt (10E#RL)

2. 2 L—VEERR

ARHEE 2 VT, =PI TIEIC & 2 BB ORAE
WZOWTHIZES %, AlEll, #lE (PET. PVC, PC) &
CFRP (~ kU v 7 ZfHg : TPU, PA6, PA66, PPS)
ZLTWIEIZ X V5T 5,

LTW OFHIL, L—H—E— A% BH I 5050
PERISES S A . L—— B — A A WL X1 2 Y U st
Bfdno BlCERQ, A5 LW EICENEZNL, v—
—E— L E BT 5, SEEERES A ER Lo e —
A, FPERUERE R AL OB R E AT CREV L, ¥R
BT 5, WIZZEOBET, BMEEIZ K> OtEimMEsiES
D VIR L, WS — VR L., AT D,
CFRP OFRMEIIHWIMERIETHY . ZoFHEEZHN
T U—VEAETBREATUN, BEA T O K Ia M OFRE R Eo
LEAEHLMNCL, @mRERIN TR E R T 5,
TEMHFFV—F O, Bk, EEhdE, R
DT, BIERBROFMN A 1T > C, /e g & 487
%, 272U, [ElEFR, HEEEREIE SR T 5,

L—H—E—A

-Nd YAG (3£1080nm)

E N

T — ey I | -

KB IEAHREED P—g TuERR
(L—t—E—Li58) P/ //
KRR RIAREDS
(L=t — = LRR->FR)

E N

K3 L—IEENT

@10mm
E - .
EllpeT CFRP
— - S
- 30mm RE2mm
100mm
3 ] \
] P EEER
[ = |
= ]
i =
t t

M4 LSRRI

3. BREUELE
3. 1 PRV INTREBER

L—WINTClX HAZ #8< BF 2 LT TE 20,
P INCE AN BG4 %, CFRP OANLIZE
WC HAZ 13EA ERIE OGN (BT 100 2 m
DIF) 2z 60BN HH EEZTND,

4

L

-
o

-
-

LR J

Lad

e
¢
o
¢ ¢
L ALY

CFRP:207 CFRP:208
5 CFRP h L/S=> 7 W0 T §E5



7]

I

‘| n )

°T1 M i

s

s L gL

AT
X6 L—¥rULaRy—y

5 DFERM G, ZRALATREZR G & LTid, 1 [ElD

PIVABETCHDREEDOY) N AL ERFHEIRTZ 50, F
7oo N—=Z N RV N5 T O O5M:
N DBMEABZ IZFHO N2 L&z bhb, T O
MELT, R2OFNLTHREZE Y 7T 7L, L—
YL ARE — o F K 6 1T HlE LR LT, Tt
L — ) R IR 2 7R, E TR oL 0%
£ 2D No YT 2, K5 L6705, Nob &
No.15 1%, 7V ARD[E UAL72DIZ No.6 1L/ ZED R
Mmolz, TIULX P—F VRV F—EEN/ NI &N
FREEZ HND, KIZ, No20 & No.22 [ h—# /L=
FNX—EEENE UeDI, No.22 [TAMBLENRN-> T
B15 1BV ZABRE TH43 72 8) 0 IAB B G HAL TV
PN, MRVIRL THARANELITEEL ) o Tn &
ZHi5b,
HAZ ORERERAIZDONT, SO Fe/ Ml & 2 D5
&3 3ITRT,

#3 BB HAZ Fo/ME

- >
— —

o

CFRP |Dutylt | K% | Bl¥%% | BRSTRFME | HAZ
CIRE) (%) (Hz) | (rpm) (sec) (mm)
201:2mm 3.0 49 1000 20 0.244
202:2mm 2.6 49 1000 20 0.231
207:2mm 5.0 124 2000 20 0.434
208:1mm 4.0 524 1000 10 0.247

3. 2~V VTR

K72 —%~y K& Z filFmicgai s (LT
3ADMLEED) bDE, HEEREICERELEDET Z
BEDHD (LLT 2D IT.EE9) DOk R LA,
2D ML, m&FREE (EAAE) [ZL—FRRE S
BT BT HAZ OFENREL 2o TNDDNGDD,
72, 3D MTOYWEIZ, L—PEIHEGEETE, L—
PRNEBIZETHNTWDORS0 5, HE 2mm O
CFRP 2B\ TIE, 3D MIOZENESHTEBY .,
T —2 I TEHEC 72 D0, HAZ OB A M, YIWHE
NuEm ETHETFEO—DLEEZD,
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a4

2DNT 3DMT

R E RE

=M =@\
X7 L—H~y R2W&ItE 3T LOLHEE

3. 3V—VIEERBRER
FRMEIOREIZBO L, WEEUS O 0 53R
JE DR AEHAI G2 = L 2N BRE & 722 %, CFRP
(4F8H) iR (S 2o\ T, K4 DHIETL
— VUG SRR AR L. FIaRERERIC X 2 %
Tolz, ZORERER AT, ARk CE
STELOIFRICEVIE L TER L, ZRUMNE, 5
EASBIWTE T 5 Z L HE BRI E 5o b D
Thsd (U8BM) , =17, 41T, HEMEORKHE
FERF LT TRIEORE R LU TEY . 250403550
DR —21, KOBIOX 1 0l L—YInTeM:L
SREORBWRE RN, I 2 CHEMITRABRIREIN] E T,
CFRP208 [ XA CH | IRARBRI 23\ CHRAE T ChkbT L
RUNINTA A% PET IZHOWTHEE LTV A28, AH
PVC, PCIZHOWTHIRE LTz, AREHZITMZ 72
CFRP202, CFRP207 & PVC, PC & D L—HEHEIZHON
T, FIRERBRICIBN T, W b S CoilmiEc
BoTEY, IMLEHOREFHNF43 T < BER
MR 72720 TH D, TS OMEORHE DAREIE
JEDY CFRP208 (ZEE_TEW 28, L—P gL F—
BV T TRV EEET DIyt MELE
LR EEZ D,

X 8

L—YlE R (R 2)



I B U TS AR JE AT e e 5 4
K4 AFEO L—PHaE R & R R

etk CFRP 1t A mode HE [Egn%k | 5I5RBIMFTRIE
1{208 1Tmm |TPU [PET Tmm 50w cw F20mm/min | 2500rpm 1245.000N
2|1208 1mm [TPU |PET 2mm 50w cw F30mm/min | 2500rpm 1123.812N
3/208 1mm [TPU |PVC 1Tmm 50W Ccw F40mm/min | 2500rpm 720.003N
4{208 1mm |TPU [PC 1mm 50w Ccw F40mm/min | 3000rpm 512.822N
5/201 2mm [PA66 |PET 2mm 50W cw F10mm/min | 2500rpm 918.399N
6/201 2mm [PA66 |PVC 2mm 50w CwW F30mm/min | 2500rpm 469.318N
71201 2mm_|PA66 |[PC 2mm 50W Ccw F10mm/min | 2500rpm 636.366N
81207 2mm [PPS |PET 2mm 50W cw F10mm/min | 2500rpm 484.147N
9/207 2mm [PPS |PVC 2mm 50W CwW F20mm/min | 2500rpm 106.932N
10{207 2mm |PPS [PC 2mm 50W Ccw F20mm/min | 4000rpm 274.915N
111202 2mm |PA6_ [PET 2mm 50W cw F20mm/min | 2500rpm 1016.135N

1200
1000
s —e— 208+PETL
—e— 208+PET2
800
—e— 208+PVC1
208+pC1
600 2
2500rpm 2
400
2
200 207+pvC2
0
0 10 20

Iy
0 70

30 40 2
S mm/min

9 BENHEE — 5| oReBRRR

1400
1200
—e— 208+PET1
1000 208+PET2
800 \‘—_/\ -
+PET
600 /\
/\ :
400 ”
12

_ S

500 1000 1500 2000 2500 3000 3500
El#z#4rom

10 [ — 5| ERERRS R

4. ¥

CFRP O L—HIZ L HUIWIN LIXAIRE CTh D08, 2e
BA LT LIITE RN, TNEHED T
hE L, BoITHEHEZ R 35 FEOER G S
ITHRY . AR CRESITOBRREAIT ST,

SE - 7-kEHT. ~ R U v 7 Z#E & LT, TPU,
PA6, PA66, PPS % &= S¥7- CFRP THEBRL-, &
FHEEIL, TPU<PA6<PA66<PPS DBEHRIZ/~> T,
RAMEEEIZ B L CRVW L — T R X —PRE L 72 5,
DT PPS ZEIREHET- CFRP 2, e b THALED D
72 R 1KROR 2 OFEREMIT, =RV F—EEHME
OITR-> T A,

F7o0 RE Imm & 2mm TlE L — Y BRES R 235 7
Bizsh, Bl IS, 2mm DA HAZ 13,
PA6<<PA66<PPS & 72V . HIKOBAMRE —HK L THY,
IRLERE, BIVABENRKE L RDED EEZD,

CFRP208 (#JE 1mm) D4 HAZ 1%, AR CTH-> 7
HrICL—YH B Z2 TP 2D < L—HH—
E 2D ML b—¥HA—E 3D MLEVWIFER LD
3D BRITFRO BN Do T, ZHUTOW TR, RIED
B~ N w7 AR DOREEDNT G o> TUVRYY,

HUJE 2mm @ CFRP (201, 202, 207) (22T HAZ
I%. 3D<2D OBRIZH Y | 3D BRIFFER TH -T2,

IZ, CFRP & BfEATEL & O L—HEEIZONT, &
[A11X, CFRP (201, 202, 207, 208) & #fiF (PET,
PVC, PC) Z#MHWWTL—HEEMN ORI ZIT> 72,

AR ORE FITRTR & EREME A 2 TG, CFRP208
& PET Imm (X[F CALAHE & 72523, HpIC i T 722
W, BRI, B8 30W TIREE L TE L EEME
DGO T2, SOW I EFCERLE, &5
2, AR TRRIZ L —PEE R Z— % ¢ 10mm D 1
FA & Lz, ARSI/ D PVC, PC (2o
WL, BIERBROKE L. CFRP208 DI RAETLIS T
il L, ftho> CFRP 137 5 CRIMMREEIC B~ 7, Zh
IZVARRNEEE DY PET (2 TEWZD, KD = xL¥—
BEOBWSRENRLELRENETHD, dbfiix, X9
BXOX1 0lTR LN, 2R THIZIE CFRP208 &
PET 1mm. CFRP202 & PET 2mm Z£%# L T\ 5 H DI,
E SICBIAIN TAE DM ET D 2 L 2B L TR
0. INTEEZ IS WAMER D ST, SEIOFERNG,
RATREE T CFRP207 < CFRP0201 < CFRP202 < CFRP208
Lipolz, SHOBRELE LT, BHOARNEE D=\ OAE
DIRAEREDME S T2T20, @D L —HF R L —5
T, BB IEETREE A A 3 AN T4 7EH
MWLFEE T2 5,

[(ZZ 0]
1) /INAT & I B IR TSERAF SR i e s 26 3 5,
pp.43-46,2015
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