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Depth Evaluation of Subsurface Defects by Analyzing Thermal Response Data Obtained Using Active

Thermography

Yuuma UENO, Kazuaki OKAMOTO, Satoshi FUKAYA, Satoru KAWASE,
Koichi YAMAGUCHI, Yasushi KAJITA, Azusa NAGURA, Takamasa YAMAMOTO,

Masayuki NATSUME and Koichiro KONDO

Abstract : This study proposes a novel analysis method to address the estimation of the depth of internal defects in industrial products,

which has been difficult with conventional active thermography. Active thermography visualizes the defects by measuring the

surface temperature response to the external heating. However, the conventional approaches suffer from the superposition of

depth and size information, making the quantitative depth evaluation difficult. In this work, we analyzed the surface temperature

time response using a unique phase analysis method, constructing a framework that separates and evaluates defect depth and

width from their frequency response characteristics. The experimental validation confirmed that the proposed method can

extract the depth information, while also revealing that its applicability is limited by the defect depth and material properties.
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Effect of Kneading at Recycle on Weather Resistance and Processability of Polyolefins.

Kazuaki OKAMOTO, Atsushi NIWA, Naoki YAMATO and Motoshi YAMANAKA

Abstract: Polypropylene and polyethylene were extruded multiple times as a model experiment of recycling. The extruded polymers

were evaluated in terms of the following properties: melt viscosity, isothermal crystallization, oxidation resistance, mechanical

performance in tensile and impact mode. The rheological and isothermal crystallization properties of the polymers were

influenced by repeated extrusion. Initial mechanical properties have slight difference from the starting material. However, after

outdoor or accelerated weathering exposure, the results of the tensile test were affected by the number of extrusions.
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Research on Anomaly Detection Method for Linear Motion Mechanism Using Al

Tsuyoshi MASE, Yosuke NAGASAKA and Kazune MATSUBARA

Abstract: This study explores the use of an unsupervised anomaly detection approach based on an autoencoder to identify subtle axial

misalignment in a linear motion mechanism, a common component in industrial machinery. Acoustic and acceleration signals were

converted into spectrogram images using the Short-Time Fourier Transform (STFT), which served as inputs to an autoencoder

trained exclusively on data representing normal operating conditions. Anomaly detection was performed by analyzing the

reconstruction error, with elevated errors indicating deviations from normal behavior. Experimental results demonstrated a

noticeable increase in reconstruction error after approximately 8,000 reciprocating cycles under misalignment conditions. These

findings suggest that the method can detect early-stage mechanical degradation and holds promise for predictive maintenance in

industrial settings.
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Research on Analysis of Valuable Metal in Waste Printed Circuit Boards

Nobuyuki SHIBATA, Daiki MATSUMURA, Narihiro ASANO and Emiko NONOBE

Abstract: This study focused on the fact that the economic value of waste printed circuit boards (PCBs) is primarily derived from

Gold, Silver, and Copper, and investigated a method for their simultaneous analysis. The proposed approach involves pulverizing

the waste PCBs, adding flux, and performing a fusion treatment to obtain a crude copper ingot containing Au, Ag, and Cu,

which is then analyzed using X-ray fluorescence (XRF). The results demonstrated that this method provides analytical accuracy

comparable to that of conventional wet chemical analysis. Among the fluxing agents tested, Na:B:O7 and CaO-B2Os'nH20 proved

to be particularly effective in enhancing metal recovery and analytical reliability.
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A Study on the Mechanical Deformation of a Three—Dimensional Simplex—Type Tensegrity Structure

Takamasa YAMAMOTO and Satoshi TANIGUCHI

Abstract : Tensegrity structures are conventionally employed in configurations that do not involve deformation. However, when

elongation and contraction of the tensile elements are permitted, such structures exhibit distinctive deformation characteristics,

which hold promise for industrial applications. This study investigated the deformation behavior of a three—dimensional simplex—

type tensegrity structure from a mechanical standpoint. Symmetrical deformation patterns were found to be less susceptible to

the effects of tension. Conversely, asymmetrical deformation patterns were more susceptible to tension, which suggested that

active deformation resistance could be designed by introducing tension levels.
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Development of a New Technique for Plating on Aluminum Alloys
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MEEWIHRHLEEA VWO E, Zhix, 7 Ie5ek PR U7, Wl e LCTHRERIETH L X TN v — Ml
EIZAEG IR S D AR IR A BT 572D 1 2% LM 2RV Th > AT, o &
Bchy, B, =vF 7 A~y MR, MEHE S, PRI ERBE A 5 A/dn® & L, 156~30 2y TIT» 7=,
B IRE AR E A DNEICAT 9 ZO—HEOLIZ LV |
TN Ee Lo BRBICRIEEZ RET D L FFFC, dHh 25 EMBLUVH-ZRIEOMMBERSE
DEBSINT K0 BRI O AR 2 M L, B WIER MRS O EMET OB LV, o X D
PHEORWD S X NHREL 725, —J7, ZTOFEE, L Wi Bl 522 I A ISR JSM-T900F (H A 1-(REY)
MWL & A MRD2ND E VS TZFRERD D, RV, Wrimdgix, R L2 L TR
Z 2T, A TIIATAB OIS LN f S b 47 FURIRICHLDIA L TR TSR, A A2 Y
NV — NMEORE L 725 AR LR R EIE L L 7 HEE IMA000 (H NEoNA 7 7 8D K0 KT R SE & 4T
T, HDoZBPPICBNTTAIAEEZEmE L TERT o7z,
% Wi TR & Bt LTz,
2.6 HEARMETE
2. ERAE o & MO AT JTIS H8504 ICHELL . T — 7%
21 E# BB LM RBRIC L 0 ERm L 72 ®, P RRBR I
o X FEMITIZT VI A4 AB052 & V-, HERIE Moo &%z 90° SMINC—EHT Y #hiF, o X KD
o ZRMLELE LT, (LFE, =y F o 7B L0 ez BB L,
A<y MU ZIToT2, DoEHEMN 1 emX1 cm (725
LI~ AF L T E i LT, 3. BERBLUSEE
22 HHEB

Do XWRITIT. =y I NDoEAONRT v Mg iz
=)V 6 K - 240 g/L, b= 7L 45 g/L, &
JWE:30 g/L, oAV F RI DT A3 g/L, TFUY
F—:0.3 g/L) iz, WRIZ50CE Lz,

| MR DOT VI AL T O SEM HH
(a)5 A/dm*X5 min (b)200 A/dm*X 10 s
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3.1 MEMNEBSEEGLEM DREHEE

X 1 (a) (XFEFHEEE 5 A/dn® T 545, X 1 (b) 1XE it
FE 200 A/dm® T 10 PRI O EALE Z T o727 VI 54
DOEEETEMEL SEM) BEZ R T, THEO L0~ A
¥V LR E TH Y, T UiEfg 2 i L -
Th D, K 1(a) TIEEREOEIIREMB AL SLNTZ0
L. K1 (b) CIRIZIFEEmE B E) — I L T D815
Rohiz, 2F0, RWEREE CRFEMYERT D X
. BV CRERFEEM T D I L 0B
HAFRE TH o 7z, MMWVE T E TR EMZ 1T
THBLEBENR I L BRESNRDIEL, T3
=T LDBARBICIC LD RIEREMOT VI =T L 8D
BIRE LIS WHEBEZRES-0 ThorEEZBND Y,
ZOREFR, ARWERE I X 2 W EMLIR LRI AR
MD—ERIZBRE SN D O Tide < RFICER L, FICHE
S HFWIZEMRPEIT LT EZ DD,

32 FEMBHELH->ETOEBFMEIZONT

WM E LS TH ZEIT, ZDLEDHE
EVOFE 2 T, R1LICEOKREEL DD, HE
RO BFEEIL 200 A/dn® & L7-, BFERRIL, &4

DR 2.5 o IEEM 16 4. FoMF B WIEM 10 -
IETME 30 0 THEM L7, & B DSBS EEMORFRHIA
FVERHIE, SEMREEN 2.5 B05 10 BICELT5
L TN OBEMEL LY 15 5 OIEEMTHERMA
KEED LN TET, BEUMMA CTE ehololo®d
ThHoH(EMHB ), ok, EEME 30 0E L, Tl
BRSO THOEBEMTNEIT 72, Fio, ke L
THERETHDIX TNV r— MUERE LT bH o &
LYV ERILFHE L., &k C: ¥ T v vy
— MALBE-TE®EM 16 5 & L,
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BB fRE Le o 1o RF D O%E 130 - E 3RS 5

M2 TR E DD > EREETE
(a) &Mt A

(b) B () &fEC

(b) —
\NN&‘) - E/E

10pm

X3 »-o X %OWm SEM B E

(a) & A (b) &1 B

TeEnn, WEMIZLVEEEEM EIELZENTE
LT ENbhol, —HT, ZORBRFIETITIH - X5
fEA, B, CICEBEEMEDENEHEIZ TERNoT,
F T, MTERBRIC L EEMITHE AT o7, K21
PG O» - ERHDEFEHETH D, FIFAICBNT
X, Do T EBENAFRET2 SICENCHEEL, T
EEMBFTEH LTz, FHFBIZBNTIE, o X RIS
BN HBEL, o X EENFEHICH HRRIEBRE
LTV ZEaMR LT, &MECIZBWTIE, o X
FIDINBRENBAD N, o T RFEITHEEE T, FHsE
BIZEEL TV, ZOZ Enn, WEMRLEIZLD D
S X RIROEEEZF TNV r— NMEIZIEEL oo
e, WEMmREE RS T562 L CEAEEEZM LSS

X UDICT — 7R AT o 72, ZDOFE R, 54 A :&ﬁ)f%f:&%z%ﬁéo
B. CWWTNOHBE S D> XNHEEL 7272, AR WIZ, o X LEMORmMERFT D720, HoxHk
F1 OoXLML o X HEOEEM

W o & KA Al B Ml 2= 1EEfR W o & RO L W o & DB E M
A WEfRE 2.5 s 15 min O HH R C
B’ WEM 10 s 15 min X —
B WM 10 s 30 min O @)
C BTN hr— |k 15 min O ©
D L 15 min O T — 7 I RS C e
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DB W EEE LT, 3135 A, B TERLL7=D -
THRBEOWHEBEM R TH D, & A THE, HDoxnF
HELCWD Z el s, HEREILT 7 v Mtk
RBThHO ., WEMIT I EMPEM I IEIZB N T
X, O ENHJMMNTE - TV, Tk, BRI K
Dy F o T INT-EITCIIEEERM ELTWD & HE
BEND, &IEB T, TAIBEEMTH-EHRAY
IABEEE L TWDERTRBEINZ, LirL, =v 7L
Do XENTERMICBANRD bz, Ziuk, MfYy
DO LWHEMEEZ D> & THEH ZOICD > & ZEAT
L2 &, b L IFEMOBERMMAREE &
LTWAZENHEBELTEZLND,

4.% B

BEfF D= 7 v o 2% H T fiE ¢ B 2RI L2

fEEFREL, S CTEEMRICLD Do XTI ET,

TORER, TAIFMEEESRHEGE LIEEEEOR

Who X DOIERAZFEELL, LTFOREHALMNI LT,

O WEMEEOBRBEENESNER, TV IGEREE
¥ty F I/ TcER,

@ WEMEHERES TDEOoTOEEENM LT,

@ WRDX TNVl — MEIZHART, BEEITIS D
25, R (10 s) T, BHICT A I - &
e S 7z,

e
AW, BmRES TEME L LFTITo72b DT
H5D,

RSN
1) BB, HIETEYS HoXMTO#E = 5,
p. 64(2007)

2) BRI, BlO - ZHK, pl163(2011)

3) HATIEMMK JIS H8504 [ - & D EMERBRTIE
(2013)

4) KRB BAT. /MUmgh, 5aE¥E— : UAC] Technical
Reports, 3[1], pp52-56(2016)
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Development of Stainless Steel Matrix Composite with Excellent Recyclability

by Spark Plasma Sintering

1. #%
—MREC, SR EIO BT < DREESE TR
OOHNLOIMETHY ., ZOBELRT D720, &R
BAEMEIRER SN TWD, @REESHENL. &~
N w7 228 T 2 v 7 AR TR BT & OB
EHAE DD Z LT, MEROEBEMEE ElBl 2B
Rt e E 2 B35 Z L IR S Tna Y,

FA—=2TF A4+ (y) BFAT LV AEITEWIANEE
AT 5720, WEWVEESFTHHENTWD, v RA
TUVARE~YRN) v 7 RELT, B I v AR fE
SEMSEDLHZ LTy, mmEE N LESHEIOHE
DEDLNTND, LLAENRL, AT LRl
2y 7 ATRIRALRGEEPRRETH Y . MED T A 7Y
AINREEBFT DL DT AT AEIMENE WD Fie
IRERRENAE T B,

AIFZEIE, @IRE - SN REMEAmNL L, 2o En Y
YA INMEFOB Ly T AT v L AFEEEMEO
BRAZBENE LT, AT L AMOFELHELE U -
7 ATHERI LD @RBEILEY o HICIER LTz, off
1% 873~1173 K FREEDIRFEIK CREIC/EEL. Nl L
DEIRTIX af~ L0 - BT 52 ERMbATY
D, Fiz. 900 HV FREE & Wl 2R 3 28 WL HEE &
HL., EMIETHD L Vo B EE2EE 2, Sz
TR T 25 S/ 23—, o M KREZEE LS
REERSARICBW T, BEECERRERm ET2 0o
ToE BAFEL V. SR R DS EHRRE I 5 2 5 BT
DWTIKIRE L TRBIZRmN L, DK 5 Rk
EHL, WEHTHD o FHOMMHEZ B & LTH
W5 ZET, WRAROBIC~ B Y v 7 AL O— KL
BEZV, I v 7 ZAREEGMECIIE L 2 2 Bt T2

i

Hiroki NAKAMURA and Syuhei SUGIYAMA

EERWCTEDLEEXDLND, AFE T, SUS304L &~ b
U7 AL LTz o lHIESMEIOERL, BRI RERS L O
Ut A 7 NEICONTHET B,

2. RBRA*
21 cHHBEROER

FEATHFZEIZ I T, Fe-48%Cr MDHFLALIC Smass%Ll D
SiMEENDIAI=INT A7 MA) RN, H
KDY T A~ Bk T o HEZ AR T 5 2 L3t &
nNTCWa Y, ZOHEEBBIL, o MHKRO HFREE L
LCFe ¥poR (M 99mass%h) 20.4 g, Cr R (Fthl
BT i 99massh, 75 um /S A) 17.6 g, Si AR
(B FE AT, HEPE 99. 99mass%, 10 pm 7X2)2.0
g ZFFE L, (Fe-48%Cr) + bmassh® Si Ok L L7z,
FHR R FTRE A 2R AR — L I L (LA-PO,, [HiEil
PEFT) ZERALC. AR X ORI 180 rpm iZ
TMAWLER AT o 70, AUERFRPASUT 1. 33 kPa DE T L
TUHAFFHR E L, MA FRF X 180 ks & L7z,
BFHNT- VA By R%E 102 Pa RiMOHEZE FC 1073 K,
10.8 ks OEFRITHL L7z, BV OB RITREA T &
S THRZEITO, IEBETH D o B RZEIL L, £
TUREFRAMEE (SEM ; JSM-T900F, HA®ET) Z v TH#l

217,

22 EEMHOAER
BEEMEIOERIZIE, B OBERE 2 v, E
T A~ BEREHE (SPS ; SPS-510L, fEACHRHLFE) 12 THE
FE L7z, HRFEEEE LT, SUS304L ¥k (DAP304L, K
[P SR, BIE-100/+350 mesh) & EHLL 7= o MY KR Z
A TRE L. o M ROHEIMEIL 0, 10, 20,
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30massh& L7z, ZDRGHMARZFEAEUCTIHL, 70.0
MPa OANE T, 1123 K TO.3 ks R4 2 2 L2k v,
EAR 15 mm, JEX 5 mm O FBCRBERE R A ERLL 72, IR
EREE, KREGES 2RO TRAM AR DK 3 nm B
NI HERER N TIT o 72,

2.3 HEEMH O

VERLL 7= AR BERE R0 ~TE (BB LR E) 11X,
J FAZHAVTO0.01 mm ORFETIE L, BEMEOE
BIXE T RECTHE L, 25 OREMED b A% H i
L. BEAZRKD-, FHEEIL, SUS304L DEE 7.93
g/em’. o AHOHEE 7.60 g/cm’ & LT, FHOTMEID
O HRBEE L OERIC L > THRI Uiz, BEHEROR
WHYRFEIX, 7y 7 U = U STRBRIC K VEEl L7z, U
P 7 NVARDFEAM D 7= 6D, FIBCIRBER AITAR & o AT 4
VERr 2 IO CHsfR Lz, ARt OREEE 1L, 7— 2%
RO T X BREY (XRD ; Empyrean, PANalytical) (2
L0 L,

3. BREER
3.1 oAM=

TERL U 7= o fHKY R O SEM Eifg 21X 1 12”7, Blgsh
7RI AR A 2 TR CTh o 72, RIE2IE B um FRE N D
20 um BL E ORI bR ST, AR & 2R 11,
MA HIRL IR L D BRI X DRIV E Ui R &
Exbhb,

B 1 ER L7z o MR R

32 WK
SPSIC X W ERI L 7= RN BT BRI 2 12, F
7o BERE LIZEAM B OB E L £ 1 1R,

27

R A,

% o FRRMNEZRIZF\ T 95%LL DR 7R BERS IR 2348 &
NTEY, AWFEOBERRI B EEHEHERIZE LT
LLEZBND,

£ 1 A o FATSINFEITIT 2 BERGAR DR 2 L

o FH

SNES 0% 10% 20% 30%
iEbs)
5 95. 9% 96. 9% 97. 1% 96. 8%

BEMBHNZEBIT 2 o FHORME L 7 v 7 7 = VS D
R A R 3 12T, M EITWTHLOREHZB T
BWEZ R L7228, BESICB L TIE, o ORI
MFBITHOI TR BT DA RSz d D
D, HEDIEHLOET b REVKERE 27, ZhiE, £
WRBH R DRI DO AR —HICER T2 LB 2 b d,
SUS304L ¥y AR DRI 100 pm FLE TH D DITH L, 98
{bbr e LTHWEz o BRI TH D, £D72D,
ZORBEFEIT LY | BERER A~ ORR SIS T,
7% o FHBY RN EEAI K & 72 SUS304L ¥y R DR 1-FEIFRIC
AR —IRIE LT TREMER B 2 v D,

@) /15 B

e

T

YU L

® 40 +

N |

fy

~N 35

N [

D 30 1 1 1
0 10 20 30

o FRERINZE(%)

B 3 4% o MHIRINERIZIS T D BERE R DI &
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B 412, 7 — 7 Efinite OBk XRD R ¥ — 2 &R
T, (a) 1% o FATINR 30%2 BT DEEMEI DN F — 2
g, v RU w7 2D SUS304L (v #H) &3kt o
FHOE—2712MA, afHOE—27 BHEERENT=, (b))
T — 7 VEIRE\CHE L S 72D XRD 8 F — v BOR
L., WRATNCHEEL TV o O B — 27 B aiciiidk L
TWAHZENHERSNTZ, THE, 7T— 7R L D
IREVAHR T, o IZMHERELZZ L ZRELTVD, «
FIZ, BEREERBE TICRWT, oML SUS304L (y4R) &
DR SOSHA U TR S -, 50 Lo fHO
ERAT A 72 3 R L 0 AERR LT FTREME DS & D,

2 @
(]
g C0C® O ¢ ¢ ¢
E
—
(b)
40 42 44 46 48 50

20/° (Cu-Ka)
B4 7 — 7 AR 0 XRD /S —
o FRTRINZE 30% (a) IfERAT. (b) TAFEMH
@ :5US304 & o O afH

XRD FESRiE, AR CTIER L7z o fHIRIL A T > L 2 5K
BAMEIN, BRIV YA IR T L2 L ERLT
W5, HERDET X v 7 ALEAMETIX, EA%IC
TII v I APEFELILY ., EmE L CEREES RIT
L7e 327D, FENRI YA 7 VRREETH 72
DB, AEAMECII OB TRRERD Z L, BH DA
TULAE LT, BEREMERHERE L DD, KBS ISR -
HRHACTELZL2EBKT S, TOd, MEloT17
YA I NBERICET D REARN Z T 5. B LV
PHEEEMEL L 7 B RTREMER 5,

4. % 8

AT, WEROE T X v 7 ZAEEGHM BN 2 %
VYA 7 NVEOBREE WIRT D720, VA 7 AP
AT LUWAT v L 2B ORI Z H & Lz,
Fe-Cr Z&BMLAH TH D o HEZMLM & LTHWL,
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vy BAT L &G SUS304L & DA B A SPS (2 & v 1B

WL, TOMIL VAL I AMEFM L, ERE LT

TROZ ENGhoT,

O MAMEREBABIC I Y o MR EER L, B
WLV BT 52 &N TE,

@  SPSIZ & o To MR EZ M LI 28 A
AER U7, BEIFHMETIE, o MOBMEIINIC
V., B O EREM AR L, FIRHCEE S
DIELDELREVWI EBHALMNERST, ZD
X HOEIE, SUS304L By R & o FRIR DORIBEEIT
BET 2D o HORE —RIRENPEET L LEEZD
ns,

® TV BRI K DU A IE e LTRSS, BERS
FEHICIEEL T o lHO B — 27 84 kT 5 Z &
DRI NI, ZORERNL, WEROEF I v
ZBLEAM B CITER LI WAT v L 28D
VWA 7 VCHEEMEFRIA R IR S D,

PPN

1) K& &k &4, 68[8], pp.902-910(1982)

2) fEH; AARGREYaH, 2[05], pp.261-271(1963)

3) Ak, #HEL, KE; BIKB LU AKRS, 16[7],
pp. 314-320(1970)

4) k(R . ka8 . bR Il JRIR S R X O
By R4, 46[11], pp. 1179-1184(1999)
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Fa iR fif vk 1z X A SUS304 D KEMALIZHOWT

A

Hydrogen Embrittlement of SUS304 by Cathodic Electrolysis Method

1.#% §

KRFMACIZE AL BT 2 EAMIEORE & LT
RIBEIZ7Z2 0 | 1970~80 ERITTEIERMFFE T L7 A,
PAFEKF TR —OFAHEEIC L - T, fREEHME
FoTWd V, —F, =xAF—L LTHHINDKE
IRABKRETH D2, KJAEKFEITIR TRl Bz
B, ERECORBRIILEMIEEN DD, & 2 TR
JETIEERTE L D2RMAKRFEN DR, BREDE VK
RF v —VHIETHDBMEMIEICL - T, KEMLER
GEHB LT OHET 5,

2. RBRAE

21 BEEMREICLDIKRRFY—COREE

P B ARIEIC & o T SUS304 ~DKFEWHFIZ DV TH
FEEAT o Tz KAFS DM % 5EI2, IO SUS304 £
(010 mm) (2%t LT NLSON(FA LT VBT v E=w
2)0.5 g/L + H,80, (W) 0.5 ml/L KEHE FC, #k
DOFERBIE % 5 mA/cm?, BBRIC A& % AWC, BifLE
LT, HBOEORBA Oz~ A% 7 L THK
LWL oIicLT,

2.2 BIRHRBRICLZKFMILHAR

AT D e C SUS304 [CK#F & F v — L, BlIRRERZ
1To7z, KD SUS304 # (t=0.5 mm) & 5 5Bk A (JIS
12241 7V AT B E | OB EZRET D7
WIZT7 FA AMIIT L > T 1~2 mm GIHI L 72 b 0 2 3B
& U, TTHEM B kBRI (AG-250kNXplus, ESEEBLVERT) (2
T/ A~y RENHRE 1 mm/min TR L7,

3. BREER
3.1 KERHEE

24 W ORMEMLI D%, 7V 'Y HRKIZIEEE L,
AEIRED D RR S NIKFBORIABE L, 77Uk
U AR DIRIER D D 2 \CEBH R 2 B RIS ik &

Syuhei SUGIYAMA

N, ~ Ax v 72 K o TRBHR T COBREUS A
LR o Tk, KIEOBHR R bR o7z,
Uk VEA~ORENS 5 5H%OREIRIO~ A%
TR OBEGE N 1 ITRT, v AF U ZETIERA
DR R SN oT2Z Lo, KT BRI R
KHEPORALTEREKRBICLDBDEEE X BNRD,
£ 5T, SUS304 IZxt L TKRFET v — VR D R4
iV &l L7z,

1 7 0&) Rk (v 2% 7 055 R

1000
|  kEF =D ——kEF v —T@ /k%'f»v—“/"f.;[,|
800 S—

600 —

400

RIS A [MPa)

200 |

0 20 40 60 80 100
DIWVT (%)

X 2 K#FEF ¥ — L7z SUS304 D 11— ZH1 =

3.2 FERRABROER

FIERBRIZ K> TR OIS OT B A K 2 1278
To KEF v —VIZL o THIRME LMD DT I
YLz,

3.3 WEHREICKSKEMEOEM
51 BEFRER THEWT L7258 0 3Rl & 2T R ORI
@ SEM £ (JSM=7900F, H A% 1) %X 31277,
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_—
200 pm |

M 3 itk o5 RRER D SEM

(@-DKFF ¥ — U LIEMH (a2)KFEF¥—Tel
il (b-D)AKFF¥—THVEEE (b-2)KFEFr—
oY Kif

X 3(a-1) (b-1) OREEIHE A B T8 0O FEHE AN HE MR
DHEA~EEIEA~EL L TV Z 30035, K3 (-
1) O~ BB R EELF D 100 um LAN O EEFAIZHE
Fo TR, WIITEMBIE CH o 72, K 3(b-2) DFEHE
WZBWTIHIAKET v — I L - THIRRBRTIEAE L
Molz~vAral Ty BBEINS,

34 KFRREERAIDITYY

AT TR IS L > TREN B S J7 7 THIETERE
NELTZZ D, REOKRREILE-TvA o1
777 ORLIET 5 ETREIND, £ 2 CRIREM
HETARFEEFy—VLI-0b, MRS L N—x 70
PLE o TOKFEZ L LIz BHI DWW T AR 53R
ATV, RBRE OB A B L7 (K 4),

X 4 KSR LI B TR U 7= 3R R
(a) 72 WEfEI IR E (b) X —F > Z4LEE 200°C X 3 FREfH
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~Aray Ty ORE KFTF v — R EIRKE
>AR—F U JWBRONEIZ D U R — % v Z 0 2 3R
~A vy Ty I RRLIRDL I ERGhoT,
FERMEC DWW TITIAKRFBORLE T TR, AE~D
PEHUT Ko CREAKFRRESMET LR S & 223,
Yiel &b Ty OB ERERKFREIIIHMERH 5
EHEELTWVD,

4.% B

WA AT LA TH 2 SUS304 I2xF LT, &4tk
DRI EMEZ VTR LT Z L0300
7
(DSUS304 12k L CTHHTEZRKFETF ¥ — P HIETH 2
BB K> TOKEMALB G250 Z LN TE D,
@AKFEMEALIT L B SUS304 DFEL L TIEMDIK T2 R
DAL, MR RRITIE MR D O B~ PRAE A~ T
%,
@AKFTF ¥ — ¥ LB A 135 3RRBRIC L > TREIC~
A7 mr Ty BREEL, KEBEON—% 0 7 %I5]
RRRAIT) 2L Il k- T/ Ty 7 OREED LTz, 7
7 v 7 OWITRERFBREDIKTICL D H D LHELRS
ns,

AR CIEAmEMREIC L > TkFEELTFFY—V L=
RBREIT o120, in—situ RBESNDHHEARKETH D
RS T COAFEMAL & DERICOWTiTEim O A
VoY SBITIARFIEL MBI OV THRF L T,

BTN

1) FEEZ: KFEMMEOREEE KFEOWD F v & Mg,
PN 25 [ (2008)

2) RATME. /IbRER], BIROGHE, TR MOk & BT,
55(12], pp. 537-543(2006)
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BT DRRZEIZET S 05T

BEEE I, AR

A Study on Measurement Errors in the Electrical Resistance Measurement of Materials

1.#% §

BRI E I W THRUA D R D T/ S W B b K
2 E DA, HEHUESBD TRENWT T AF v 7L
DORERRIRIT, TS U727k TRE 2 ST 5 4
DD D, LonL, BR¥ENDOEEICHEV T, AR
TELH T NORESIRBIRICHIRL & 55650, B
—MIEZ b oV TR TH 2 & DELWEA
B, ZOL ) RRETIE, RSO T e —T L o
Tt LRI & T Dk A IR B BRIE DRRAENFAEL
%, & CARIFRTIE, BEMOFELY T L O
7, HPUHE ORAZENE U T WEREZBRY P,
SHED T OWTHE LT,

2. ERAE

AFEF T, BHEO/NEWERME L IEHTEO R X
WHERRZIER G E L, 2T OV TRFETETT-
7o MIEBREEIT T 23+1°C, 50+5%R & L7,

21 ERMEOEHUERIE

BB O ELIRPURFEIL, B [%IACS]” TRT
LENH DY, ik, EEAZIEERNO 20°ClsB i
HBEOHNLT EE 100 & LIz E20EEEEL, K
M) ZHNTRD SN D, SBHEOHBNI T, 1%HALD
EWVKERME L R DGERH D120, VT LroRE
SOTRIT K o TRAET DRRENME & 72 2 FTREEDN &
5, £ZT. BREBKROEEY 7NV ERIEER
ZUPE L., REORBETT,

211 EREORER

HCPURT (B B FEAEL RM3545) &2 W T B 4 Sk Y
THIEEIT>7-, MEDOT T —T1IK 1 1TRT X DI 4
UM L2 b o (K 1(a)) & EBif A+ & &E i
T3l o7c 7 ) v 7RI 1) #HELZ, 3 m
OFROT NI =0 2ZxF L, EEHGT O BN A

Shingo GOTO and Makoto MURASE

PSRN OEIUEARIE L, WER, SERD
B Q) 2HWTEERERD T,
p=§RJ1+am@o— ) x 105 (1)
y=§x1m 2

p o IRFEERHIR (W Qem)

y: EEEER (%IACS)

R, : tCIZBIT 2R OBEKIEST(Q)

L EXEGURIER O & (mm) t: WERFOIRE (C)
a: Wik (mm) ayy @ 20°CI2RIT 5 EE EIREREK (/C)
A BERUEYERER 0 20°CIT 81T B R HEHTER (nQcm)

(a) 4 ¥ F AR S7AY

K1 4WmECTHERA LT —7

OPEVE

212 EERHEOREFE

HHEE VT, JIS KT194Y 2 2812 4 REHE CRIE
EAT o 72, FEE 99.96%0D 100 mm 4T, JEHAY 0. 1~3 mn
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