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Development of Analysis Methods for Evaluation of Resin Degradation

Motoshi YAMANAKA, Yuzo ISHIGAKI, Hideki HAYASHI, Azusa NAGURA, Motohiro AIBA, Kazuaki
OKAMOTO, Mitsuo ODA, Kazunori NAKANO, Satoshi FUKAYA, Atsushi NIWA and Chihiro OOKA

Abstract : Correlation between outdoor weathering tests and accelerated weathering tests on PP resin was evaluated by calculating

an acceleration factor based on results of thermal desorption gas chromatography /mass spectrometry (TD-GC/MS). The

outdoor weathering tests were performed in Nagoya City, and the accelerated weathering tests were performed by using a

sunshine weather meter with a carbon arc light source. Qualitative determination of volatile deterioration products from the

test pieces was analyzed by an atmospheric pressure gas chromatography quadrupole-time—of-flight mass spectrometer

equipped with a pyrolyzer. The acceleration factor was calculated by matching chart scales of the transition of the amounts of

deteriorated products in aged samples on the outdoor weathering and the accelerated weathering tests. Another acceleration

factor of the same aged samples was calculated by matching chart scales of the transition of inductive oxidation temperatures

(I0T) measured by thermal analysis. The acceleration factors calculated from TD-GC/MS and IOT were in good agreement.
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Evaluation of Compressive Properties of Graded Porous Silicone Rubbers

Based on Digital Image Correlation

Keijiro YOSHIMURA, Kazunori NAKANO, Yuki IWAMA and Masanobu MURATA

Abstract: Silicone rubbers with gradually changing pore sizes within the range of 70-610 p m were produced by an improved spacer

method. The porous silicone rubbers were scanned using an X-ray computed tomography to evaluate their graded structure as

compared to uniform porous silicone rubbers. Compressive tests and analysis results based on a digital image correlation

revealed that the graded porous silicone rubbers had characteristic compressive properties different from uniform materials.
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N390-N610 390 95 610 95
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N230 230 190 - -
N390 390 190 - -
N610 610 190 - -
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Joining Technique of Aluminium Alloys by Friction Stir Welding

Kazuaki OKATO, Yoshiaki OHASHI, Kazuhiro TAMADA, Shuhei SUGIYAMA and Norio MATSUI

Abstract: Friction stir welding (FFSW) is a solid—state joining technique. This technique can join materials without melting. Therefore,

FSW is considered to be effective for materials that are difficult to join by conventional welding. In this study, heat—treatable

aluminum alloys (A2024, A6061, A7075) which are considered difficult to weld and non—heat—treatable aluminum alloy (A5052)

are used to investigate the effectiveness of FSW. The optimum joining conditions for each combination of the same alloys or

different alloys were examined. As a result, the joining strength of FSW was equal to or higher than that of laser joining which

has small heat—affect zone.
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Ty 7 ABTCHRIZERE O H 5 MEROBAEY — Lk
R AR S22 HHEEE T HAEHE L OB INE -
AT L2 Lok, BEEEL EHRIC X DB O
B (R ZFHT L 2 & T BEREAE —IMe L CEAT
LHETH D,

FSW I, MEHZ B S EPICHES T D EHEEG TH Y |
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MRy L —P—iEH: T 27 A LAPRISS & >,
L— W —FHEEE : YL-G40AAL, 7] : 3.5 kW, B —Af%:
0.7 mm, No & AWiE:25 L/min DT, EAHE DA
2.5-4.0 m/min TEAL S TEREIT 7=,

3. BREEE

31 FEEMEES

311 NEREE

A2024-T3, AT075-T651 [RIFEFEL T FSW B8 LV L —H —
By Ko THER L 28GR B oMl A 2, X3 12
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FIEESBER SN2 A, 200 mm/min TIXEAF2AME L 72 o
oo L=V —EA TEHARIOBESEETEVTRYL BE
N TH T,

@p

2 FSWIZ X 2 RIFEM BHEA OV G E
A2024-T3 : #5HE (a)200 mm/min, (b)400 mm/min
A7T075-T651 : 25 E  (¢) 200 mm/min, (d) 400 mm/min

(a)

(b)

5 cm

X3 L—W—8EAICLDREMEHESONBIEE
(a)A2024-T3, EFHE:2.5 m/min
(b)A7075-T651, AEZAHE:3.0 m/min
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—J5. L—¥ AR (A2024-T3, X 5) Tik, #
A BERIZEEROA, HNICRT X 9 ICEm» IR -
SRR L CTRHA L TV DE MR S5, 48 L
REPRRONRWEE TS, BEAWEHEN/NS <7220 5]
EIRE DO TICEN D Z LICEBERMLETH D,

F 72, FSW: B4 )E 1200 mm/min B L O —HF —#E4
BEA WY 2.5 m/min 0 A2024-T3 EIFEHES R A O i

(a)

AS RS
3 mm

4 FSWIZ X % [RIFEM BHE A 0O Wit SRR BEFA ik 22
(a) A2024-T3. 4 E 200 mm/min
(b)A7075-T651, F£AHE 1200 mm/min

(a)

(b)

5 mm
X5 L—¥—#AICk5 A2024-T3 FFEMEHES
O Wt T PR PH BT LA 1 2%
(a) EEHE 2.5 m/min, (b) EEFEHE:3.0 m/min

K1 [AFEMEHE SRR O 5| RaBR R

B O | 5ERR W P L — Y — 12 RERF R
BITTEAR %1840 mm/min N/mm? N/mm? N/mm?
A2024-T3 A2024-T3 200 358 BEEES 295 (2.5 m/min) 502
A7075-T651 | A7075-T651 200 364 B 352 (3.0 m/min) 557
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6 A2024-T3 [EfEFEHESIZRIT D FSW & L—H—
BB O 43 H

DJE S G Ry ORE S A7 2 E L7 (K 6), £ D
FER. LS TSI E R AT 5 7
DS DR T2 LS, FSW T A0 b s U 13
SINHERFE AL, PR OBGEERR T O Al SR T A & T
WH I ENRbnots, £l-. TOKRTFESGNH L—HF—
BEAICH AN E W, X5 TR B A7 W AR 0 A SO VA T
HMORERBESRTREZ 5202 L3, LT
&5 A2024-T3 X2 AT075-T651 T, FSW 28 L—P —He4 &
DL BRMEICENTWAEBELEZ bND,

ML EOFERIG . FSW THERRRE 72 < 5 IREEE O E
NI T VX =0 MBSO RIFEMEHES DY ATHE T
boTo, LU BMIREIZ RS & 72 0 s K,
FIIEABRIE I, T S0 ORE R ST 5 &l S AL
GREEDFIVN) BB T2 L B2 b 503, fEE
DEWEAE TR L TS 2 Enb, BETE TV
WNEB R I DAFERCIN TR OS82 3 Ebi D, A
BRI CRBA R ATET DL TEHICKETE
LEHREMENR S D,

32 REMBES
321 SEREE

FE OIROIEBVLER A 4 A5052-0 L 5RJE I3 PR D EL
KLFRA 4 AB061-T6 DALA G I IV TIE, B 22
CIRWBES R CRERIMEE 72072 (K 7)), Fio, 54
E D@ WEVLER S 4R Th 5 A2024-T3 & AT075-T651
DHEDETH EROSRME TR ML Z R LT (K
8),

L—H—TEA LIESaIE, RV EHES & RRICS
Bl SAFEIH COHMBLAR RITRA b e no iz,

(a) ———
' bl o SN O .T:x_’?o_-r

® §

(c)

(d)

5cm
7 FSW 2 X % BAE BHE S (A5052-0 X A6061-
T6) DAME G H
(a) AS:A5052-0, RS:A6061-T6 ., #254 FE 1 200 mm/min
(b) AS:A5052-0, RS: A6061-T6 25 £ 1 400 mm/min
(c)AS:A6061-T6, RS:A5052-0, HE4-58 % : 200 mm/min
(d) AS:A6061-T6, RS:A5052-0, #A 3 FE 1400 mm/min

(b)

(c)

(d)

5cm
8 FSW I & % BAHA B2 4 (A2024-T3 X A7075-
T651) DAL H =
(a) AS:A2024-T3, RS:A7075-T651, HEE43 L 1200 mm/min
(b) AS:A2024-T3, RS:A7075-T651, B4 8 EF 1400 mm/min
(c)AS:A7075-T651, RS:A2024-T3, #5453 FE 1200 mm/min
(d)AS:A7075-T651, RS:A2024-T3, $EE 3 A 1 400 mm/min

3.2.2 SIRHER

FSW 2B W THMED BT T o 125 0 5| 3R 2
E# 2 1RT, EBAYRE DKW ATENR £ TH D A5052-
0 & A6061-T6 TILIAV S THS FTRE T 5 3RBR TiX,
£ 0 REEDIRY Y A5052-0 18I TR LTz, Z D7z,
BEAMOBEIIF LN TV, BHAEAETH D 42024~
T3 & AT075-T651 @ RAEMEHES T, R EHES &
FRRIC, L— Y — A CIIERB T S DI T AE L L,
FBRHER Tl Z ORI CREWT L7z, Zhicxt L FSW T
VEBEGER AT IR S SRR S AL, B OB T
DHFE SR T AR E Tz, ZD72D, 53R CILm
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B PO | glERER (i e L — YA ISy

BT A #3B AR mm/min N/mm? N/mm? N/mm?

A5052-0 | A6061-T6 200 205 BB R KT A5052 1]

A5052-0 | A6061-T6 400 205 BRI A5052 1R . A5052-0 : 206

197 (2.5 m/min)

AB061-T6 | A5052-0 200 206 RERFA T A5052 411 A6061-T6 : 308
AB061-T6 | A5052-0 400 207 BB BT A5052 1]

A2024-T3 |A7075-T651 200 246 AT
A7075-T651 | A2024-T3 200 377 A 288 (3.0 m/min) 72024713 - 502
A7075-T651 | A2024-T3 400 334 A ATO7271651 = 557

T 2L Lb—F—HEELY bmWEIRRELZ R L,

< I e S R es

323 HEHE

FSW CYERLL 7= BB ARt o Wm0 R &2 X 9
R, 72, L—F— 5 0B8R R4 X 10 TR
o SMBLIZBRIFTH o722, [ 9(c) K 10 TIIWNERIZ
RMa @lE2 Stz SV DRIl D 2 E L < B
MG OHAIIFIEMREN S LHB CERWHEARH 5
TOEEBRMLETH D,

4. % F

« FIEMEIO#EICB T, RICEENELVWE S
DESLERALT L I = NG54 A2024-T3, A7075-T651 T,
FSWH26 etk 2 fesr L I L — Y — 26 1 0 HEN
7o BRI 2 157,

s BMEAICHEN T, HBRBEORWHEIRLTH D

A5052-0X A6061-T6 TITIAWRIFETHEATTRETH 5, 5

ERBRT, XY IREDOK A5052-0 TRAIEETI % 7=

O, BEAEIE T2 IRBREThH T,

FIREOBULILA 4 Th D A2024-T3 X AT075-T651 D

FSW CL—% —85 & ALl L5 3RIREE & 1572, Bl

AT L — P88 TIIERI T S DR TRE L

AS RS
3mm
9 FSWIZ X 2 BFEABHES 0O Wik BEFREEF ke 22
(a) AS:A5052-0, RS:A6061-T6. #243E%E 1400 mm/min
(b) AS:A6061-T6, RS:A5052-0, #2453 1400 mm/min
(c)AS:A2024-T3., RS:A7075-T651, #E43E 1400 mm/min
(d)AS:A7075-T651, RS:A2024-T3. #EA 3 1200 mm/min

3 mm

10 b—F—4E8IT & D R BHE S O W BikEE

ik 7 R WO . FSKH A BB T
(a) AB052-0X A6061-T6, #HEEHE 2.5 m/min T Eﬁg YR D 5. B
() A2024-T3 X ATOT5-T651, HEAMEE 3.0 m/min * FSW, L= W= SR A T IMELD B HIBTORE L VPSR

WECTOWDHBERHY . TR BENRG LN
S DERWEGZEE TR 5 L B A B DA, FEERITIE NHRHDDEEPLETH D,

B OB Lz, Zhud, FREMEHES & Rk, &

FFFE CIIBLER T & TV RO PN R B D AFAE 0N TRk o 23 3k

RO EEZLND, 1) Thomas, W. M., Nicholas, E. D., Needham, J. C.,
F7o. FSW BHMEEEOLE, Al & %R [ & Ak Murch, M. G., Temple-Smith, P. & Dawes, C. J. :

2D ZENFIRMEICKE S EET D, A2024-T3 & International Patent Application PCT/GB/02203

AT075-T651 DFLAG 1o/ Tl AiTE (AS) & AT075-T651 and GB Patent Application No. 9125978.9, (1991)
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High Quality Image Data Augmentation to Improve Accuracy of Machine Learning System

for Visual Inspection

Yosuke NAGASAKA

Abstract: In recent years, to improve a production efficiency, an inspection system with an artificial intelligence has been garnering

attention. The artificial intelligence achieves the good recognition using a lot of instructive data, but it is not good with small—

scale dataset. In this paper to solve the problem, I tried to generate substitute sample images that can be used instead of the

original images by applying an image morphing in the computer, and experimented an automatic image inspection of chip parts

on circuit boards with the artificial intelligence. In the results, the accuracy of classification by training the original dataset and

the generated images was higher than only original dataset. Moreover, in an anomaly detection using only normal samples, the

score was improved with the generated images by the image morphing.

1.#% §

IEHETIX, AT T2 /G OSMEUR A % B R AL ER
VAT ATHBMLT ARABZEZ TV D, LavL,
TEIABROHBIERER RS D, VAT AR
W EICERET T OMERDH DL, LTEno T, PEEED

B TIIY AT LD A A MZRA > 2RI HF S
NRWGEERZ, ZORBERRT 5720, REFHE
ZIGHT 5 Z EMER SN TN D, EEFEIIFEMO

T TNT =B NENT A — 2 QB THEE 3 5 LA
RO, REMEEOFB L AHFENA TS, L
L EEFH B0V T LT =2 NEREI D0
Yo TNT =2 540 FEPRDLNATWD
FOFEDOOESE LT, Data Augmentation & FEIE
o, KpoRF LRV ELREY T LORARE S
NTW5D, IIRNEBRTH DA D Data Augmentation
I3 U CHUNR BT ATRE) - 115 S 0%

Bl L EMADZ & TERT 5, LU, B2 &
ERATHMR TRAOT D Z L2 DO FEB 05,
AFIETIE I OB EINT T 2D TiEle <, W
TRAOERE L O A2 ERNICE b S 5 D EigE
— 74 JICERBL, BEROBBEAEKT 5 Data
Augmentation Z A7z, MRAETIL, [BIEEFAR _EOE T
LT — 2y b EEHA LT ETRR I DN T
HRIT DU AT AEREEEICTHEE L, ZORE Lk
L7,

2. E{EE—T41>%12&% Data Augmentation
21 RBEHELTIVDEMEFAROTIO—F

VRIE %3 Gl Data Augmentation O#E -2 R Ry
BLTHL72DIL, £V 7V TRIERBOEICR D
Blez@HTHZ L NEN, —FH T, BHgE—7 47
TIEXIR L 72 WG CTHIGT A EFRALE L 725
2. XUGALE OHER 2 B BT 5 IR R mig OBt
DFISC TR EFRFTT HMLERNH D, I HIT, R

R a2 SAE SR 230 B 72 R AT
K%%@ﬁ%ﬁé@fiﬁ<%@?%#%%%fﬁ<:
EREFE LWV, LML, T—% &y NANOEIRE BN
T 5 &, MAEDLEEIIERIZHENT 22 L2006 LA
AL a— & TEMBEDE OGN EEZLET 52 &
IEBLER TR0,

T, AFETHEF—FAL P ATy F o TED
ZISALT, AL 225 PHEBBOAR L FEEE) S
FHEE~DOFISRZ TV, T ORISR & RSS2 7
Ta—FEREA L, 22k, sHSAIEO—J O
BRI IZ B E S D72, EHEHESY 720 G AL

BB TNVE S LD, £, FEAT v SRk
R U7 2 B2 N E N OKRIEALE R O BB G
=T AT EATI ZEIETERVR, 2 DO EGHRE
bR LLFRENTRRE 28D, 2.2 HiCILATLER L
BRHEF—RA LV M LVAT T U TIEICONWTIRR, 2.3
B CIEFE DAL DN TR D,
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2.2 HiLEE
F—RA VN ATy F U EEFAL T — 2y
N7 & R D A B & HP TG 2 & 25 g~ D eI AL
EHETD, F—RA U LAy F T EOME
B 1UIRTFIEE D, RFETIET VI Y RLHDOK
BAERE S L 70D KX 10 & LTz,

23 BFRTYIThDERLE

FEAT v TPICHBRE—7 4 I RERE/OND X
D ITRULERIC XV i & AR T D, ITBULER I ZERE p &
CACWFNHE S FIREZR L O MBI E L7, B%EF L7zir
UL 2 Y 2 DEE =1 — NITRT, ARWFFETIIE s
E# M % 20, KIERDIRG/RTA—F a% 0.8 & LT,
EHRH OME I NT A =2 THDHAT) ga 5
Y TFDORBZ LTV HLICRETHZ LT, HASH

BHRAT

BA~OHUEEVWNKE I IR 2B E—7 0 7
RN IS D,

3. BB

3.1 SRERMRE

E{gE—7 (712 % % Data Augmentation DZNR %
WAL D 72012, K 3 IZHIRT 2 BN Lokt s =
VEUYNRIELEEGBOT -2ty b EFER L ER
BiTolz, T—4%y FNOBEBIIHE 45 B 7 'L X
80 BV EATHR—SNTND, 7—FEy FNORM -
KRGS LOEEA EMRFEAONFULE LIRTEY T

Input: image set I,,n € S,|S| =
Output: corresponding vectors w;,
Let f;ycc be corresponding vectors based on
template matching with image pyramid
Let f;,qns be averaged image and corresponding
vectors to generate averaged it based on input
corresponding vectors
1 L) « Tnes In(p)
fork=1to K

Wi = fznce k-1, In)

Ty W = firans Wi, I)

end for

(o B 2 B A )

Wn < Wnik

=
-

F—RA LV ML ASTF U TEOT VT XA
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b5,

32 HEMELLTEETHERER

BIIAIF =2 —TF VF Yy FT—27 D V66162122 T,
AT A e FBOR R OB Y A RN E LI s %
AL, FERORMERBRHOBEBRDHIELWSEED
FNENNT LRI FE S EBRORBEZ LT 2
FEBRE(To72, FET7ATY X202 Adan® A L
FEER 0.0001, Ny FHA X% 64, TR v 7 HE 300
L LT,

A

Input: synthesized pair a € A
Input: image I, and its corresponding vectors
w,, mixing ratio g,
Output: synthesized image I,,;
L | Wao®) « o)
2: for each p
3: form=1toM
4: P'm =1~ Lacal9aWam-1P)}
5: for each a
6: Wom(@) = (1 — )wam(p) + awe (p'n)
7 end for
8: end for
9: for each a
10: Wa,0ut (P) = Wau (p) = ZacalgaWau(®))
11: end for
12: Iout®) = Zaealgalalp + Waoue @)}]
13: end for

2 g A AL

g

i AR
X3 BRSO W4

Jiibes B REM
FEH 914 405
FRRIE A 223 107
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FERTIIEBE—7 4V TICLDEMOBECT & A
TRET DIMEFHE T A —2 ZF]H LT nixup? & [F
BRIZ B & REE O T AR E GRRT 25 E 120 T
bEDETHIE LTz, £, BT —7 1 v 7 OEff~
TIZOWTHIK ZR T 2SI OV THRIELT, &5
(2, bl e U CHEBRINCIE D 72 2L TH o S (i 1 25 #2
CEATRBE) 5 27 /L, [EH5° | §LifE 0. 9~1. 1 DG
B, TF/A4AKES) ., mixup, Random Erasing” 22>\ Th
FIERIZHRGE LTe, MGEHOT — 2 2 0 LT BORE %
F2ITRT, BEEITYIMIE D 6 LI RICoONWT 5
[\ P LI SiETH 5,
FEBROFMKR, BBE—7 4 7 %FH LI Data
Augmentation TIEARBMALOXRT Z#FEHETICT N
IEBAE AR LT BRICR b REEREm hode, UL,
BT —7 1 > 7 ORISR B AR L ORI DV T O,
BRENoTZ ENBEREZZ GND, SEIOSHTIE
REBEOESDT UL L LTNDR, EEITITR MR

ETNELDORL TR~ E TR ENZTENTEY,

F—HRA LV FLAYyF U ZIETIXE LWRIERE B
otz IAREho -t Bbhs, £z, oF
HBEEHBR L THD & WU ENHRE S N &s
MEBIZIEE T RIE R > 7228, mixup & Random
Erasing £V @B & @k T 72,

Ei{§E—7 ¢ > 712 % Data Augmentation THRK S

F2 HEMEELTHE LR

FiE K EE (%)
2L 94. 67
BT —7 1 7 (XTHIRARL) 97. 64

WBE—7 17
(NXTHIRZ L, ZVVIERE )
BEEE—7 17 (BRWMARRMNT L) 96. 85

97.70

Bt —7 17 (BRREILEXT7220) 96. 79
HBE—7 17
‘ 97.03

(BRMELE_T2RL, U ERA )
BgRE—7 47 (REMFEIL~T22L) 97.39
Bt —7 07

o ‘ 98. 30
(RBMREERT R L, T IERER)
L fr] 2 28 98. 36
mixup 95. 33
Random Erasing 96. 36

TG OF 2 B 4 12~ T, T 5 OBEGIEEMER 722
LL LT, oM E Lo CHLRMERSZ ) 22
BEieoTna, FRZRMALTIE, 1T A CEMEL
<EMERER L o7, —HHT, K5 IR AR
EMOARSHAFITIE, 2372 0 EFKO S 5 i H
FENTWD, REMFEEDOMBE DT THERK
DI D TIZRNA, DX 5 RIEEE R NS E
OmELRVWERE LTEXLNDTZD, F—FKA b
VA= F U TEOWRBREE 25,

33 RERHELLTEETIOER

SYHERE S 3RS, BROEEY TR EFHL
EREBRICOVWT, =a2a—J Xy NV —27 THEET
DEBREIT - 7=, B HAIZ X Variational Autoencoder

(VAE)® Z A A A TER 6\ R T AT 2 2 & & Ly

THHWERE & R AT OB E Lz, Zhid, REEO
Yo TN EELS MR TE RN L 2R L CRER
HMEITOMETH D, FHRFI VAE © BB % &/Mb
L. BREERFICIZ AT 2 TR Ak U 7o B o SR EgRa &
EEMEFEIE L Uiz, 2B 703U X A% Adam 2 L,
FEHEE 0.001, Ny FHA X%E 64, TR v 7 EE 1000
L7

EBETlL Data Augmentation ZfEb7aWiF4E L 3.2 Hi
LR A FEER AR L2386, Bt —7 407
THNEFHRT A =2 O ERR% 0.1, 0.2, 0.3, 0.4,
0.5(HIBR7ZR L) & L7e& ¥ — & ki LTz, 7236 . mixup
& Random Erasing IZWEORZHEZKRESERE TS
B, BHERICES IO LN ENLERMNOEY B
WTW3, MIEHOT — ¥ % HFHME L KO
ROC (Receiver Operating Characteristic) MR O T &
F# (AUC: Area Under the Curve) (33 3 L7272, X3 D

10 120 R R T
e | SRE TEE X 1T 1

auﬂ;k pr waler wefer weder- el

AN B AL 2

JINEE Yy 0.0 0.3 0.5 0.7 1.0

NG A—=5 | (AF]) o))

X4 WEEE—7 17 EREH
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ROC-AUC 1% 5 RIDFEEREZ L LI ETH Y . BE
B OWRITTHE 8, 16, 32 & ZH LT ROC-AUC D FE-¥)HE
BERLEDSTERERHA LTS, ROC HifRiThE T
BT % L WMECRE (R R ) &R (R 125
J DR, L& WMEE A8 S W7 BROBEESR (R 2 R
Bih LT 2EG) LEBERE(RRMERRME LT
SETIES AT ey FLEHBRTHY . O AUC 8
RETHITHREOHERNR W E LD,

AT BT LaWE4A £ 0 b ROC-AUC MK T
L., HBEE—7 4 7 TIHETFT TIEDH DB TRTORY
— T ROC-AUC AR & < 7g o7z, VAE [THEEN THEZR S
fHafHIN, ACADT—2E2XELTEETH L%
AEE LTWABID, T & A% 2 #Clidttie
PIKFL7zEZEZBiILD, —FHTVAE ZHEfg AL L
TR LESBAICITEBRE—7 ¢ v 7 L FREORE RN S
BILDZ LD, MEFHDNRTA—LNT U LTH
STHLHERILLKFEETELEBZ20ND, LEND, VAE

B 6 VAE Z&detfi

= 3 ROC-AUC ¥y

Fik ROC-AUC -y
7L 0.9573
e {2225 Ha 0. 9422
EgT—7 ¢ > 7 (ERO.1) 0. 9601
EifE—"7 ¢ 7 (E[RO0.2) 0. 9592
Wi —>7 17 (L[RO0.3) 0. 9591
EifgE—>7 ¢ 7 (LIRO0.4) 0. 9574
HE{gT—7 ¢ > 7 (LR 0.5) 0. 9591
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Result of Co—Operative Analysis of Nickel Alloy NCF625

Yoshiaki OHASHI, Emiko NONOBE, Nobuyuki SHIBATA and Takeshi MOHRI

Abstract : Co—operative analysis of nickel alloy NCF625 has been carried out. Principal components of alloy were determined by

various procedures. As a whole, satisfactory results have been obtained.

1.% &

FHF RS I HTAL 2GS D BT 2IC T, 2017 4
12 A6 2020 42 3 A E THEMLICIERSFTD S B,
(BR) KR #HT U $h—F ko = v 7 V&4 NCF625 D4y
Frig iz oW THAET 5,

NCF625 1%, IKIRFE D= 7V — 7 v AGEIE D) 7T
VESATEBRMUBERL L=y 78 TH D,
(= e e U X NNl D X AN 113 = PN T
BMELIRMEZ TODZEND, Ve y b VU,
b T3EER A, FRERIBKISTE, BURELIFH, BERIT T
MEOHM & UTHER TV 5%, NCF625 DRy %
£ 1ITRT,

ZNBEBEIE, B omBdeh (k) . =8 IR T3ERFE T & @ it
e, (R RAEDHTE > 22— () RFESHT Y H—F
AARSE (B, AgMEET 27 /7 no—GF) (Bl Ak
T 7maY—H#R)) . (K) 2= I — SV HEERTH
et 2 —EERINE 2 —. b3 X BB () |
TSRS (BE) . d6 KO R MR 11 BB T
bo, TpBs RN LEMZEA TIE, 24 0 YSE 35
I HTRE R 2 WS Lm0, RBIMEERIT 12 &7
S TW5D,

RN RITLRIZOW TR REWRE Lz, 7
—X T 12 Th D, LT, SIMEMOA IR DO T L

77Xy FTRT,

kAL & HREOREOILR PGSR (55 45 ) |
LT 5,

2 HREBR
21 BE

=y nWNi), Z7ab(Cr), EVTT M), =47
(Nb), &k (Fe), F# 2 (Ti), 7/VI=ULAD), 7AF
(Si), =23 R (Co), = A (Mn), $i(Cw), UV P)D
12 JREXRE LT, 2017 4 12 AD 2020 £ 7 A F
T 9 BOBENITONTZ, EITLRELIMNZ OV TIEHT
FERNBRW—FE R LD, T O FEEME 2 A RE
ELTIRELR (%2),

22 BHIE
ARREHIERAL S B S TlI e, SRICH 5 Bk
OFEME & B, TIMEFEIC SV TR TbE Y, L
T ICP BETHW S figiEE s, E0ER
Blad%d 5, ks, MELHRIC K> TOMHIEEEZ
TWOEMELH D7D, BEIT 12 282 5,
OiRfE (GERE 148 1+7K 2) 20ml INEAY AR, 1M
(Wifg 1+ Y » B8 1+7K 2) 20ml FAJEEALER
@FK 20ml INE SR, TREE (RS 1+ U 8 14K 2)
20ml FEALEL, (1+1) HEfg 20ml
@ (1+1) HEf# 20ml + (1+1) AHEE 10ml INEL iR, (1+1)
il 10ml+ U > Bk bml FUEEALER . (1+1) A2 30ml
@ 40m] + fiEHE 2m] MBS MR, IREE (BREE 1+ Y
2 347K 2) 20ml [/ AL E
GREE (HEE 7+54E 147K 8) 40ml MEASR, (1+1)
il 16ml+ (1+1) U > 10ml+7K 19m] (1AL BE
@iRfE (ERE 7148 1+7K 8) 20ml INEALYAE, 1RME
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(Wi 1+ U Wk 1+7K 2) 20ml HMEALEL, (1+1)
Y% 20m1

@R (HlE 1+ 7 v{b/KFEER 1+K 1+ 1582 5) 15ml
INEG iR 20 %10 A7 % 2m] + BAFN AR 7 % 15m]

@FK 15ml INEG iR, TREE (RER 1+ U 8 14K 3)
20ml FUEEALER | 20%iE A1 10ml + 3R 10ml

OiRNE (Ml 8+figle 1) 4oml MBSy AR, BIE (Filk 1
+ U EE 147K 3) 20ml FEALER, 20%i A 10ml
+ I 10ml

RN (R 7+ EE 147K 8) 40ml BN iR, (1+1)
ficlg 6ml+ (1+1) U 8k 6ml FEALER (1+1) HEpg
30m1 +50 %P 7 f#k 10m1

@FEK 20ml INEG R, REE (RS 2+ U 8 24K 6)
15ml FEALER | R (KK 25m]

@R (HlE 1+ 7 v LK FEER 1+K 1+ 1582 5) 30ml
INENSY g, fafnzR v 30ml

@ (1+1) HE@e 25ml+ (1+1) ASMEE Sml DBV AR, 1REE
(Wi 1+ U Wk 1+7K 2) 20ml HMELEE, (1+1)
Yk 20m1

Wik (HlE 1+ 7 v{b/KFEER 1+K 1+ 1582 5) 15ml
~A 7 vy = —T G 20% AR 10m] +
A 7 15ml

OmlE Tml+ (1+41) 7 v {bKFEEE 2ml +5% LT RV
U5 Iml v A 7 1y o — T MEG iR

U, EARE, W KEKRETRIMT S & T, M

KR K DB Z B SRIRN B 2 LdisE N7z,

FTo. BOFROKEE AR - JRIL L, BRI AT -

WG b Z Ao, TOERBAOREL &EEZLUT

R,

OfWEF Y 72 1.0g

OREET MY UL 1. 0g+R TR 0. bg

@REET MU 7L 0.8g+R 0. 2¢g

@ffEF Y U5 0.6g+ A TEEST FY D AO0. 28

OKBEFT M) UL 1bg+MATEES b wA+KEN
0. 75g+UAR T EET U DL 0. Thg

@® i V) v A 2.0g

No.106 (2021)

23 SAE
=L (Ni)

ICP &5 9 ¥R & 0 | JITE IR 13 231, 604nm 7% 6 1%
B, 221.716nm A 3 ERATH -7z, VAT AT U FF T
255HfE + EDTA 7B (Cu—PAN H5/R3E) 78 2 BB B ~ 7=,
LB DR & FEATH T ENEEEREN D -T2,
PAFNT ) A X AEEEN LMD o, TEROE
BICIE 1~2 K Z ST 2 LR b olo, OV (Zdhik
BO X 0.711% T, HEFWICRGROMHERE o T,
20.1\(Cr)

ICP FEiEA 11 #B & v | IE R RIE 267. 716nm 73 7
HERE. 205. 618nm 2% 2 B, 205. 552nm 723 1 BEE, R AR
B 1 ThH -7, iR o E=r a8k (1) FbiE
JLERE (7= el AR B 1HEREbH -7,
CVEIZ 0. 679% T, FEWICRAIROHTRER E R0 T2,
EIT T (Mo)

ICP FLiEAS 12 #B & v | AIE R RIE 202, 030nm 23 8
HER. 202.905nm 7% 3 HERH. 204. 598nm 23 1 HERITH -
7o CVAEIE 1.52% T, BAFRGHHERL o7,
=47 (Nb)

ICP JEED 12 BB & v | JTER IR 13 309. 418nm 23 5
FERE.316. 340nm 75 3 KEEH, 319. 498nm A3 2 #R . 316. 431nm
D2 EBETh Tz, =4 T ORI AH 5B Z@E D T
D EWEND ST, WEAMEZWINT 5 L INK sy iE % Bk
TEDEREN DT, ik - U B AT ATV
DL, WHRHZ=AT, ZVE N, BT AT UDOR
YRR DT HI 92 L WENRH o7z, CVAEIZ 1.91% T, B
BRI ORGSR & T o 12,
£ (Fe)

ICP JEEN 12 BB & v | JIFERIR 13 259. 940nm 23 7
HERE. 238, 276nm 7% 3 KR, 238. 20nm 23 1 #4RH. 326. 357nm
1B TH o 7o, CV AL 2. 65% T, 00 BAF 22 /3G
Biipoi,

FHU(Ti)

ICP FEiEAS 12 #B & v | AIE R 334, 941nm 73 5
HERE. 337, 280nm 75 2 #EEH, 335. 037nm A3 2 4R 336. 121nm
25 1 B8, 334.904nm A% 1 4B, 336.217nm 28 1 #RICH
ST, BAFIRIETICE END T Z 1% 0.005%FRE &
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HWEDR B o 72, CV AL 3. 85% T, 0K BAF e /ATt &
ol
TILE=r) L(AD)

ICP Rk 12 # B & 1 | IE R 394. 403nm 73 6
FERE. 237, 312nm 75 2 BEBH . 167. 079nm A3 2 #4237, 336nm
21 B§B4. 394.512nm 23 1 HERHTH -T2, H1EED
396. 153nm |ZE VU 7 F U OIEDO TN H D LHENH -
7oo OV AHIE 4.38% T, R LDV R & 7o
7=
‘TA#(SI)

ICP FENAED 11 BB 0 | IE R R 13 251. 612nm 73 7
BRI, 251.687nm 23 4 A CH o7z, BV T N A BT
WS EEEDY 1 BB v I R 810nm THIE Lz, Besfig
BEPICEEND 7 A FEIX 0. 008%FERE L ENH - 72,
CVAEIX 18.9% T, IEH DN & ooz,
3/\JL(Co)

ICP FENIED 12 BB 0 | IE R R 13 228. 616nm 7% 4
HERE . 238. 965nm 75 4 K&, 238. 892nm A3 3 #4237, 862nm
D 1B TH o 72, CVAEIE 3. 82% T, 00 B4R 72 /3 Wi
Biipoi,
<A (Mn)

ICP FENAED 12 BB 0 | IE R K 1% 257. 610nm 73 6
HERE. 257, 687nm 75 3 BEEH., 260. 569nm A3 1 44 . 260. 646nm
25 1 #%BH. 293.93nm 2% 1 A TH -7, CVAHEIT 3. 14%
T, ORRAIROITRER L o T,
fR(Cu)

ICP FEikEA 12 # B & v | IE R R 327. 396nm 73 8
FERE. 327, 49nm A% 1 FEBE. 224. 769nm 723 1 R, 217. 894nm
25 1 KEBE, 324.847nm 2% 1 BEBETdH -7, CVIEIX 7. 72%
T, RREL DN R E o T,
1J2(P)

ICP FELiEAS 9 #EBH v . MIERE I 178. 287nm 23 8
BERE, 185.946nm 2% 1 BRI Cd o7z, WIEHEETED 2 B
Bdd v [ DIBK filith - &£ U 7 N U R E WL v (640nm)
NIEEBS, £V 7 N Y CEREWROEEEE (825nm) 23 1B
B o7z, ICPBEEMITIEN 1HEH Y . n/z 31 THE
Uiz, #@IZa) ¥ a o MS/MS &N & o7z, CVfHE
1T 32.5% T, EEITIELOWNESHRER L RoT2720,

FHEEZSZEMEE LTIV Z &L,

3. #&
B WL AT I8 2 O &8 B2 TR ASATRUEHT
=y AEEEIRY BT S 01%, 2007 4 11 H 25 2009
BT RICERLE ) KRS Y 4 —F ko1 v =
FTI8 LR TH B, SRBEL THROREOREACIE
REBRIZ L DE AR REL, OB L &, IRINEFED
WD e SR L 725, AEIOREHZ SN T, %
D=y I VEEICET RSB ERICHEMTh o7z, 72
B, BB W TEERE THOY O TV IR (R
2 74+AEEE 1+0K 8) &, WMEDLFR M FHEITH VT,
BETOTLRE TH > TLEHIC Lo TR SN ZIREH® T
boILEMRL TR Y,

Fio, AHBECBOTH LB ORBKFRCH L2 A
OB 2HENRH Y | I EBICHED S TH)
HDTHDZ ENTELHEERERPHE LN, ZDXD
WSR2 O LR HTIRBY Tk, M2 o rifElc e 4
DRI DEANAT O TEB Y . ST EAR 0 34 Rk I
FFHICFETHDEEZD,

A

FUBHEME, LT, B L ORI RIC TN
STEEWE LIRS L A e R D2 B O
BRI, RSEHOEERLET,

5 Sk

1) AARPEZERU JIS H-1279 =y r A aaef o vk
ERGIE 7L

2) KRIEFM. WIEAE, DU, kR, BIFEA
At R T L 2ERTFERTAT S8R, 79, pp. 17-21(1994)

23



24

#1 =vFLAEENCF625D LR 45 (JIS 6G4901) HAL (%)
Ni Cr Mo Nb + Ta Fe Ti Al
=58.0 20.0~23.0 | 8.0~10.0 | 3.15~4.15 <5.0 <0.40 <0.40
Si Co Mn P C S Cu
<0.50 <1.0 <0.50 <0.015 <0.10 <0.015 —
#F2 = VAEAENCF25 ((BR) KFEISGHT Y — T Hft) HAL (%) *EzEE
Ni Cr Mo Nb Fe Ti

A 62.44 1 21.631 1 8.259 1 3.412 1 3.105 1 0.325 1

B 63.51 I 21.34 1 7.87 1 3.41 1 3.10 1 0.342 1

o 63.23 1 21.82 1 8.06 I 3.40 1 3.20 1 0.323 1

D 62.62 i@ | 21.48 1 8.181 I 3.381 1 3.237 1 0.320 I

E 62.13 7 | 21.67 & | 8.03 I 3.28 1 3.08 I 0.300 I

F 62.12 1 21.68 1 7.99 1 3.39 1 3.08 I 0.319 I

G 62.28 B | 21.81 I 8.081 I 3.361 1 3.242 1 0.32 1

H 63.03 1 21.644 1 8.10 I 3.35 1 3.21 1 0.318 I

I 62.47 1 21.7 1 7.95 1 3.25 1 3.084 1 0.321 1

J 62.99 I 21.70 1 8.041 I 3.297 1 3.058 1 0.3174 1

K 62.4 1 21.7 1 8.28 1 3.25 1 3.23 1 0.344 1

L 62.81 I 21.42 1 8.18 I 3.42 1 3.30 I 0.306 I
S il 62. 669 21.633 8. 0852 3. 3501 3.1610 0.3213
FEHER 22 0. 4457 0. 1469 0.1228 0.0641 0. 0836 0.0124
CV (%) 0.7112 0.6792 1.519 1.914 2. 645 3. 850
Al Si Co Mn Cu P

A 0.294 I | 0.208 I | o0.116 T |0.046 1 [0.023 I |0.0062 I

B 0.285 I | 0.290 I | 0.114 T |0.050 I [0.0263 1 |0.0043 I

o 0.276 I | 0.292 1 | 0.119 T |0.0456 I [0.0290 I |0.0050 I

D 0.291 I | 0.236 I | o0.125 T |0.0443 I [0.0242 T |0.005 I

E 0.270 I | 0.236 I | 0.128 T |0.0472 1 [0.0217 I |0.0038 I

F 0.262 I | 0.214 1 | o0.126 T |0.0482 T [0.0237 T |0.00309 I

G 0.2873 I | 0.1398 Wt | 0.1236 I |0.0456 1 [0.0242 I |0.005 &

H 0.287 I | 0.197 I | 0.124 T |0.0470 I [0.0241 T |0.00681 I

I 0.262 I | 0.195 I [ 0.115 T |0.047 1 [0.0246 I |0.0017 W%

J 0.2915 T | 0.2165 T | 0.1238 T |0.04563 I |[0.02242 T | 0.00566 I

K 0.262 I | 0.194 1 | o0.125 1 |0.047 1 [0.025 I |0.0031 W%

L 0.277 I | 0.232 1 | 0.123 T |0.0463 I [0.0245 I |0.0062 I

S fiE 0.2788 0. 2209 0.1219 0. 04665 0. 02439 *0. 00465
R HE(R 22 0.0122 0.0418 0. 00466 0.00146 0.00188 0.00151
CV (%) 4.376 18.91 3.820 3.140 7.720 32. 54

I:1CP3RNIE

i TR EERR

W I I B

B 1 CPHEENHIE
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WESNTFEZERRR—F 1 NMZXAT = LA T OWE
HINT-. SemEFT. BIfsE, Ak =, ATFRE. KT

Adsorption of Ammonium lons by Modified Perlite

Tomoko HAYASHI, Nobuyuki SHIBATA, Nobuyuki KISHIKAWA,
Yuzo ISHIGAKI, Takehiko KINOSHITA and Chihiro OOKA

Abstract: Inexpensive gardening perlite was treated with aqueous NaOH solution to prepare an adsorbent with increased specific

surface area, and its ability to adsorb ammonium ions was evaluated. The adsorption amount of the modified perlite was superior

to that of the raw one and was comparable to that of conventional zeolite. The adsorption mechanism is considered to be

monolayer adsorption, because Langumuir model was found to show the best fit to the experimental data.

1. #&

BEAICL D0 o SHAMBITIZ Y. R 1ICRT LD
WZERR 28 4E 7 A LAKRIC, A 7328 40 235 30 mg/L ~,
7 w50 5 40 mg/L ~OWELEE M, =R
AT 300 235 100 mg/L ~0—HEHEK FLIEM DK
DRRE STz (£ 1),

£ 1 Do EPKITRET D PKIEEDYIE

k= 40 30
Tk 50 40
ERRES 300 100

o PR DOEFRKIL T 120 mg/L FLJE &b
WHMRRE CH L, WHERNELROTZD, Pk ELHE
B2 W72 972D OZMR B FIERRD LTV D,

ARWFFETIE, MR EZEA =T A b (FH5 810,
Al,05) Z/KEEAL T B U 7 2 (NaOH) /KIATE CHLER L (K 1 2
B, HREBEEK 3 (BRI 8.6 n*/g, W 23.7
m?/g) W L7e3—=F A b (LLF, tBEM &£ &R
L. 7YE=0 LA F 2 (N ISR 2 WA RE & RFA L

7=
L T &
A Y

[X] 1 NaOH ZLERR(jf% D/ X—F A MDA A —V K

2. RBAE
21 RpER

WM OIERR FEE K 2 1054, BEERAA—5 A %
4 M NaOH K (1 MI% 1 mol/L OIEEZR L, LIEIF
KROFFL LT 2) TRIVEEZK 50 C. LK %2 72
h & UTER U (272 L, 3.4 B0 S ALERIFIAS 24, 48
h&L7zbobEREEE LTHER L),

W& FBRRT G DO RER DA A A (NI, Na', Ca*™) D
FARITIE, LT = v 2OKEIKR, T Y DAk
Wi, RS RIS DR & T,

=54k

¥

LB THE

4 M NaOHZKEi#

v

<4 (70 rpm, 72 h, $50 °C)

2 WHEMIERT I

22 TRSW
B DO TER T IE I BB Y X BRooprdsE (ZSX
Primus IV, U472 (¥R)) ZH\TIT-o7,
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2.3 RFERER

WA FEBR O FIEA X 3 1R 2V, B 1 g % 50 ml
INAT TN L, 100 mg/L DAL T v & =7 LKEIK
(pH = 7) & 25 ml A% & & 5 #% (UNITHERMO SHAKER NTS-
1200, HAEHALARM (BR) )X v 100 rpm TR E H &8
oo MBEBRDOT V=T AL VREIFA LV KT/ —
VEIEIC L0 3R (US100, (BR) B NiANA T2 A
T A)ZMAWT, 637 nm OURCEEBEL, HHNT
DAERL L 7o mfit & AW CRMARL L TRk 72 Bk o pH 1
pH A—%— (pH METER AP-20, (¥k) =— -7 K -5
1) ZRAWTHEIE Lz, WREDODZ2WEAICIE, pH R
B (MACHEREY-NAGEL) % FV 7=,

BIE 7 E= Y LIKE B (100 mg/L, 25 ml)

WM 1g

L

#&ES (100 rpm, 24 h, EF)

S ym
KE A ERE
(A7 /—ILHE)
TiRE; 637 nm

3 WA EBR Tk

24 WBEITHITS pH DFE

100 mg/L OHEALT »E=7 AAKEKIZ, 0.1 % L< I
1.0 MOKEELTFT U D LKEKRETIX, 0.1 H LI
1.0 M DIERE AN, W& VR pH % 3~11 TZA{k
SHTVRIRT 2.3 Hi & AR O W& ER AT o727,

25 RFEMD CECRRAA U RMBR)DAIE

CEC (BB A A v R &) L 1d, A A v 2l - fRFFT
DRESI DR E S & FRTHRIE T, HALIE meq/100 g GHlH #z
+100 g YOIV FTLAYE)TET, SRS
7RG D 72 8D (B A 0 CEC DMIE IR 5 E )7 ik (B
—FAEE) RV (K 4) 9,
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HEH g
IMEE7EZIL10m
LS -HiBEE, 5B
80% T4/—JL 10ml
%5 (AHEITETS)
l—— 10% KCIZKB# 10 ml
(x2)
%t [E] 4
B[R 15_' 20 ml

+— 1R 5mi

f 1% FE—LTI—2 37

0.1 M NaOHZK3% i TiiiE (t ml)

R DT55E8RDHTEL (b ml)

CEC = (t-b) X X 10 (meq/100 &)
1=12L. fI£0.1 M NaOHD 77 42—TH 5

4 CEC(FA A > Ztasy i) OB ME S5 (B —F &
%)

3. BREER
31 RS
TEORZHANN—F A~ EYBEM O EEILRDOSHTHER
EFR2CEZHNN—TA4 b2 ALHEMEB L LTRT,
W 24 D ERIC K, Na', Ca? DS /KISHE i dqr+
BHAHEMEN H Y | K, Na, Ca DRI T OEEND B M,
WA 5 2 L T REFIGIIEMT D, B T AL 23
BN 2 DI, S0, 25 Al05 1 EE~THEEJERINTIAMRE L T
Ll ThBHEEZLND Y,

2 REMA=F A M) LYEM B) DILHRIHTHE R
(FZLH)

xHk O | Si|Al |Na| K |Fe |Ca| Mg

@ |W|[50[35]7 | 4|2 06|05]|007
(mass¥) | B) 49 |22 13| 9 | 2| 1| 1 | 02
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3.2 NH,'IR7&ESRER

HiTER D O EBR T, 24 h TEBTET 5 Z L8070
STWBEZD, IBE HEMIX 24 h TITo 7z, £70. WHE
RERTAIMG 2 NHy O HIHIR EE 100 mg/L TIT»72& 25, JLD
RHZEM/ =74 bOWFERN 29%Th 72Dz LT,
BB O AERIT 89%FE Tl LT 52 L3 bhroTND

7)

[ 5 | CW B AR 2 R T, WESIRRD RS0 6
WL, WAEM R & WA B NS 2R S 551 103ME)
WTWD, —F, TICMOBREE, WEM & WEER O
SIAMIEFICIHN Y, BN OB EIT, WREREE
LA T A MOWA A SZHBIRICIEH L TR Y . WE
M & WA BN R G & S 58 Mg
EEZOND, —F., TOREER =T 4 M, WEM
EWEBMOBIAINIEFICT N EEZBND, KEMO
W AEREDS B8 o 72 FRH T, NaOH ALFRIC X v EE R RS2 K
LR D WMEYA RRHENT 5720 THLEBEZD
s,

30 a
25 o
S 20 Ay, A jotAF4+
£ & 0/3—51k
us 15 o ATEH
1= A B A A R
2 10| &
'Y
S . =] o o
0 T‘ ] o
0 200 400 600 800 1000
THRE(mg/L)
B 5 Wi
06
05 >
e -
= 04 e
7
E -
= 03 -~ R?=0.9855
= p /'/
> 0.2 /,/'
) P x
u1wﬁgf
0
0 0.01 0.02 003 004 0.05

1/C(L/mg)
6 Langmuir 7' & v k

6 IZ Langmuir 7 &2 v h%&7~9, Langmuir 72 v k
DOFABALEEIT 0. 98556 T~ 7z, Lo T AUWEMITL D
NH," D W% 7513 Langmuir BCHrfEl S 4, ¥y Elsg & &
Abnd Y,

3.3 BAEITHITS pH DEE

WA RO pH & REROBRAER T 1D d, W&
T pH = 6~9 OHIPAT 84%LL L& BIF TH o7, 1K pH
SR CIZIAET DA A & NS OFER R Z 5725,
& pH fEELCIE NI T V=TT L LTHET BT
DREFEMEL ol b B2 BN D Y, K pH fEIK, & pH
FEIR CIE A MR T3 223, EBROPKLE TIxH
BN AL Te D, RSEMITFEHTE 2R H D &

E2bNnDd,

100

80

60

NH B35 (%)

2 4 6 8 10 12 14
pH
7 pH & NH,'We 75 R Bf%

34 CEC(RA/A XMARE)LREEDER

U AT 0D NaOH ALBRIER & CEC & Wag ko MG 21X 8
V27”9, NaOH RLERIFH] 23 & < 72 H1T-D4U CEC YR L7z,
F 72 CECOHRIZHEWV BER LM ELTWND I &b,
KR EM OWEBEITA A LW THD EEZDND,

350 100
5 300 80 _
3 250 5
4 HZ
E 190 40 B
O 100 T
w =
O 50 20

0 0

KME  24n  48h  72h
NaOHALEEBSS

8 BUEH & CEC & NH WA 3R o B
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35 HEFEBRIADOTE
WHERCHTFT D51 A ORBEBRFNT 720, K
PRI NH,S 23 100, 250, 500, 750, 1000 mg/L f77E
THEIC, ENFR Na2s 500, 1000 mg/L, £7-1%. Ca®
23 500 mg/L HAF LA D 2.3 81 & RO FEBR %
1Tolz, Na'lZh o ZHKDOHFIZLEIZE 4, Ca¥id e
SEDMBIC L o T o THKITEEN D, ZDORER
9 IR T, NHY ORERIIEFA R RWIEEI
T Na' B FT 2583 Lz, 72720, Na'o
BEZBICLTHOHDOESWEIRELSED L RN T,
—J5. Ca¥ BHAFT LA B L7z 2003, Wb o
BWEINa" LD Ca¥* DI NRKRE Do T, THUFIMEROK &
W Cat' DA Na' L FRER IR | A A R IR
R&EWzHThHsEBEZLND Y,

20
18 o
16 =
C
> 14 o A
E 12 '
ﬁg 10 . "
2 8 e Na, Ca 0 mg/L
Tz 6 . - .
= A 4Na 500 mg/L
4 . Na 1000mg/L
2 |& = Ca 500 mg/L
0
0 200 400 600
F 18 % BE (mg/L)
B9 %R (Na, Ca DEE)
4. $£8

NaOH CHLER L 7=[H@ZEH /S —F A b % FCNH, O A5
EBREITH1-E A, N OWEME L TEATEST
RMERSH D Z Enbrol, 2L, FEEA 423 5
BT 5 EWAERITI T Lic, A%IT. SEM ORIk
DFESLET VD o PR E O TR AE IR 852175
FETH 5,

25 30k

D B TESTOEEIKIEED LE LIZR DB
ERELES
9579. pdf

2) LT B RIRE, oL RIRG, B g = RORTE
SARBUIE, ESHE E]  BEIEM B IR BR ¥ 2 3CRE, 27,

https://www. env. go. jp/press/files/jp/2

3)

4)

6)
7

9)

100 BRF, AHEF - RELARFREE,

No.106 (2021)

pp. 23-29 (2016)

g TG, KSR, SRR VElEfe
A AR 2338, 62[3], pp. 152-156 (2008)

AR, JIAE, F8R: BAR TSR 2R, 77,
pp. 533-539 (2006)

AR, BOF—5 . FREIINE - LREEASE, 385,
pp. 271-272(1984)

B WA - A GIERIR 2356, 58, pp. 55-66 (1967)
WART- LEHET. AERX = ATRE NS & 5|

R — - AR TEMETT S No. 105,

pp. 18-21(2020)

BEE R AL A A = R,
281(2002)

S. E. Hale, V. Alling, V. Martinsen, J. Mulder,

G. D. Breedveld, G. Cornelissen :

2[5], pp.275-

Chemosphere,
91[11], pp. 1612-1619(2013)

56(10],
pp. 1017-1024 (1988)
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GFRP R T DY LA X & iR HIE ORRZEICEE 4 5 i 5E

LRI S TR

Investigation on the Relationship Between the Size of Cutout Specimen of GFRP

and Error of Fiber—Length Measurement

Azusa NAGURA and Koichiro KONDO

Abstract: The higher mechanical properties of glass fiber—reinforced plastics (GFRP) have been demanded with the expansion of

their application. However, as the fiber length shortens during the processing, the strength of GFRP decreases. As an essential

step of improving the processes, the accurate method of fiber length measurement with high efficiency should be developed. In

this study, we examined the fiber—length measurement method from the point of view of the size of the test piece. It was found

that the measurement error was more than 10% when the size of the test piece was not enough large.

In addition, it was

suggested that the proper size was determined by the fiber length.

1. &
7T AHETRACAAR (LA T, GFRP) 1R & 52 i 3% |
BRI TH L Z &M bikx BTSN TWD, 7
T HEAT DHMHED LI, Wi D IR
SRALRIIE 12, SRR 2 S T & S EE I ER T
MEFCH D, —J7, MHEDE 72 D IS E ik e SR LAt i
& He A~ THR R ME 2SR SRR AR & W 5 RTE R B ) VP
FRIGIN TAC K S i O PTRIC X A/ IMEZ VW ci 2 5
DL 7o T D, BERE L CRHIES B D
A7) a—OIREELET L, GRHOMELEET S,
MEORRIRE CB AT IEEZRET DR ENDH D, T L
TEND ORFHI B TITHRE & LD @O MHER JI
EHFENEETH 5, S0 22314 121% GFRP T Th DHkHE
EHEENED LN TEY ¥, FIEE L TOGCFRP % s@Eh
L CilliE 2 il U OfkiMER T 7 AR EIC B LTz
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