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C.0.D. Measurement by Means of Electrostatic Capacitance Method

By

Shigeru Kitamura, Hiroshi MAENAKA and Masaaki SAkuma

Abstract

C.0.D. approach is widely used to assess brittle fracture toughness as well as K-value ap-
proach. However, only the C.O.D. approach is valid and powerful means to evaluate brittle
fracture characteristics, in the case of brittle fracture with large scale yielding.

Crack opening displacement (C.0.D.) is measured by using various apparatus, such as clip
gauges, optical appliances and so on. It is desirable to measure C.O.D. in proximity to the
crack tip. The authors previously developed a measuring method of C.O.D. by means of
electrostatic capacitance technique and published it in the previous report®. The measuring
point of C.O.D. by this method can be located nearer to the crack tip than the points by any
other methods. As a result of applying this method to a large number of C.O.D. measure-
ment, some parts of the method have been improved.

In this report, the principle of the method, application techniques and their properties are
explained first. Then examples of C.O.D. measurement on various kinds of specimens are
shown and the obtained C.O.D. data are discussed.

The results are summarized as follows:

(1) Two sheets of electrodes inserted into slit gave a good measurement of initial electrostatic
capacitance before crack opening.

(2) As application techniques for C.0.D. measurement, three kinds of conversion methods
are available: change of inter-electrode gap, change of electrodes opposing area and move
of dielectric between electrodes.

(3) Critical C.O.D. on parallel pair notch specimen was not constant to the change of dis-
tance between notches.

(4) Dynamic critical C.O.D. on circumferential notch specimen was less than static one.
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MIEERREVEROWEARL R,

e
_ — |
j\w\ F\ \lw\w

I

. EWX
¢ = =

_ _EEW(L-X)
Cp= =
C= C,+ C,

-16 EMMOFEELBEI S 554

160 |-

§ = 20 x 60

'1—— e0
9 "/7‘ 2 5

PF

Electrostatic  Capacitcnce

20 |

o} l‘O 2‘0 3‘0 4‘0 5‘0 6‘0 ';0
Displacement mm
Bl-17 #EFEZZENORR
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5. EheuizfafE

PRI OBHISHEE D & D 5D E-bD R
ZfEEbd 5 L E-18(a) DFEEIR TR E N 5, FEEX
BEBREEELINZ RBEOBIR { KRR TREIN S,

i:%g—t/cR (16)

MWETE e RO XS TRENSD,

eo=FE ¢ t/0R Qan
ZOROREERIKN TR D,

T=CR (sec) (18)

eo DEFEIRIRADOLE T12EI-18 (b) waid. CR /b
W ERERIINE RS, bV FE R (-
5) OHPENERE C itz C &7 — T LOBER
BErngEhTtwns, C & 50, 100, 200 PF 22w
PR CE(L SR OWE O L B ghifRo— %
BEA4 oY, EE, HEEMBIC I vE—FY

C
1
"

E SR

os— P —>b

T= CR

C=C1 R=ri+rs
0sw<lr or
C=C: R=r2+rs

C=Ci R=ritrs
TSw<l2r or
C=C; R=r4trs

(a)
e
S~
Leo-dr
¥

B1-18 “FiEIRE O FMEIRE I X OB T RHE

(112)

—>204S fe—
Cy=50PF

Co=200PF
BH-4 HEAROEMCIDHEBONSL ED R

AD= o F v/ EERBLESHEEYCREZECX

DIXWIERONDL LR 25 ENTER,
MEOKREEr — Fe it X B hEEINEETHC X

BHHEEND B, ¥y ¥ —-EHERBEORBEZE



Pezo
Load Cell

BR-5 W X OB

e~ Feig, ~v<icnmsEEt & L o0 Mili-
HR RS g X OUImEE - iR A b & BE-5 R
F1O, FEO T MEhEE, L mREoZE e R
T, PiEEMEE OB L X WHEREGRO S S
Lt B, IEERTCES — DR L EE MO
Hdby, HEEEOE VS DIEBNOIMEES %
ALV ARLERD DL, EEIRZFROWHEIZERRE
LM WSRO 2 BED 5, HiGESRIEKEG, FHEHE
CikF 2 vEEASY 7 ATRE SIS, ThHDFEE
FO—EEREPR-ATRTY, EERTCREETHEL
BHBEARE CozvFvyiEMithsd, LOENL
DD EBERTORTZH-19@IRT L5
Foera—TRERTLHET IV VELLHLDN
LETLI—EEEZ TS T R-19 (b) DX 5Tk & &
PHMET St ERLKANTREN D,
¢

vxn:vqexp<————>

CR (19)

CR BHERTEOINTREOHS I X TS, H-
19 (@) REEAF > v A 2 —FEH LTV, B8

®4EERT

om0 e | e
"y A (34°C) 500 1078 | 200 |2.5x 1078
K g 6.4 » | 45|1.4 #
%éﬁgﬁ7’%y 60 » |17.5|3.2 #
FRAVER-SY YA 570 » | 1700 | 0.34 #
FEEALRvFU LA (347 2 | 4.6|7.55 »
y v B 4 V|50 » | 29 |1.72 #

e MIFER
d: JEEFR

Goin
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EE DORICEIREE RO RS D, BlRESA - D
EOIERZED D R IIHEEE O A NENI 5,
B AREIE TRESEZE L EET 5 llETR
OREWH YV AR A (55 BERING, EEHR
FRENZBECEE Y 5ERE L 2R INELHBIHh
52 BOMOEEKY AKX RIEETH D, £l
BT BIESERE, 70X S ke skE
&, BEEIRO X5 R EER E 8 5 53 % O ok
CANESLHENESO VA XY ABHEC R 5, H
ERRBRETH S, ThbbANNOMCTFIRE
B YD, TORPIEHITHR S b O HEEDOH
e b, ZHSREERY AR Y AERE END,
VAR Y A A(o) 1, £ ORORIFEOFIE | A|
LEMOZL N 255 kROXSCEERREELLT

BoblitdbDTHicb,
A(jo)=] Ale™ (20)

T O OIEBEH T ORBEHEE R 5 & F-20' ©
L5y, ARAPEEPI XVEFRENVLILT

O

T &

S
e

Oscilloscope
(o)

120 12,6937 t=<
(b)
H-19 EEET% &t EE O
10 90°

07 75° .
33 > 160" 8
03— oy, ]as® S
0.2—eS ) 430 §
q 1i15* 2
0.1 ™~ o &

0l 02 04071 2 345710

—_— W
B-20 JUEHT-ZEE o RS
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13, Ao —EEHFELLNEH, BVWEBEKT
BHBIR TS OAEThS X5k 5,

6. & R F &
PIEEEO 7w » 7 BHE B-21 1273, FHEERE

i
»l
Gt Ts —@
_— A
Co== s

B-21 JERED 7w o 7§

TR 0fo<r OFEIFTIE Ci, G, 71, 72, 75, 76
¥l afw<lor OFMTIE C, Co, 73, 74, 75, 6 T
)y DEREERT S 21 B-5 KREhTw5,
Co IHAIEHERET URMOERM O HHERES
IR L HIFBERRE ML b DO TH D, T
BEE G IV PEEEZOSZ VY ARED, © BT
i E R ERIR B 2 % 5 7o OFIRE TIEIH X
5MHz Td 5, [ 13HIR%E %R LT-MHEEE DT i
BT % BT U A0SR Caosk T %,
WEAROZMFPE (@) (b) () OFkpdY, &
BEEBOYMOBERRD Co kb HIfto X5
RHH(4 8B)CHERIBETO G kD5, G 12 LC
A—ZTHLEBENLC 2 —ZDTWYFWITOWTIE
REEET s LERD 5, &ERERE FERKOR
EMTFRERETSHE G LEBCIIBEHEEZED
THHEHELR C THObSh, FHEEDO >
VAREEIRER R G TL B, WIHIEE T i

DBFEFROLEL 46 X VRO Th ThoiF -

(43) THRZALZ KD D,

.8 A & R

7.1 BEMBEZELEEIFE

AR OURNHCEBABELBEAL, BERHRE
ZELE W5 HECHERAERORRE O E A2 3HE
Lz 200f 27T,

7.1.1 Deep Notch Test DBROZERI DRI

PLER VY T|-5 R T LER S L BRIt E % 3 o,
HRE 25mm @ SM41B TH 5, ABF I F-22 @
AT ARSI D Deep Notch Test ERFC, HIKHAR
VRS 0.1mm DAY w b2 2mm H Y, D
SWCEBEEATS0TE S Oy 10mm &
%, YIROAER C=80mm <, S % 0.2, 0.6, 1.2,

. .

L1 |
—(J\T-—C/Z..E §=0.2,0.6,1.2,2.0
T —-||o}<—:—%"

B-22 B Ok

-5 (LERS B X O BRI E

Chemical Composition (%)

Mechanical Properties

. . Tensile .
c Si Man P 5 Yifl()l Po;nt Strength Elon%atlon Imlfact \{zéue
g/mm kg/mm? % gm/0
SM41B 0.16 0.04 1.15 0.008 0.020 29 45 35 15.5
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04t '] g % Clip Goge

mm

o2t

0.1

C.0. D

006f o
004}

Critical

002}~

Q01|
0008

0006+

0004/ i 1 s L L s s
4 5 6 7 8 9 10 il

-3
17 Ty 0! xI0

Eg-23 [RABHEE DL & AERHRE OB DB %
(5=0.2)

ar
$=0.6 mm
A Bum
a Be(B)
£
E . : }Gcmrul Yield,
A
& 02} £
°
. ouf
© o.oé F
_ oosf
8 oosat
5
ooz}
ootf
aoos
coosl
0004
3 4 5 6 7. 8 9 10 11
17 T oK x107
Bl-24 [RAEBZIEE DAL & MERHRE O OB (R
(5=0.6)

o - Courgsyy
[ ~Ldleuror L2

71

S=1.2mm

1.0+
o8|
o6

T (A)
T:(B)

} Gensral  Yield.

mm
% wm umn

04l Clip Gage

azt —~

0.1k
008+
006

C. 0.

Q041

Critical

002

ooif
0008}
0006-— . . .

4 5 6 7 8

1o 11
x1073

w0}

1/ Tk okt

Bl-25 PRLEBZBENEN & EHRE O OREK
(5=1.2)

8= 2.0mm

B (A)
3. ()

} General ¥ leld.
Clip  Gage

mm

~
C%%/
oy
o2t S ‘\\'\ﬁw)
~
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0008+
Q006

0004 1 4 L L 1 s " )

A °K

B-26 [RABREANEA & HEHREOEHOEG
(S=2.0)
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2.0mm CZEbE#, BIRZERIE 8x 16 mm? DA
& HOBME 1M - T, OIREMEE (A) LU
mlhiE (B) TEHML K,

FHEIES vk M ABIRE % HxHEE O W TR
L, #HEiciRRABRMNENE L - TRTE S=02
mm ZOWTIEE-28 DX 5iC/k5, F75S=0.6mm
DR % B-24, S=1.2 mm #F-25, S=2.0 mm %[~
26 W EhEFhRT, ASOHPIG Oc(A) IXARED
EBTBAD Po(B) 3R WETTIRL TdH %73 Po(B) 25
D(A) X 9K WEETT. HEB K OUIRKIE L
FRR L i WiBEESE T BCS =7 it X B5HHRi% b
HLWTEHE LR E B L THS E $S=0.2, 0.6mm
DOFHAE Pc(A) PRGN T ORI Po(C) (5EHR)
CIEEAZ Y ¥ ORIFTHELL RS, Ll S=1.2
2.0mm CIIFHAE & SRR - REMER LT
W5, ¥Z0RE, FHED 0o(B) & Po(A) D%
BEEEOBEX VNS Bok, ThBDZ EHD
FHANE Po( A) v HERHISR VTR THUSIEYIR S DIR
RBPFOENERT LELLNR D, £HEBRLEYE
A OHEHEIRE S IR 2T T BlxiE ¢ E1) FHE
2 ERTRHRATR L, £EBRLEVHD LN

WHE Vo
2¢

(a) Single Notch Specimen
and Details of Notch

500

400

Yoo
> 2 Pl

i B
L—2c~—t—r|lL—~——2=——J

Irmumt

(b) Twin Notches Specimen

p————— s00

and Details of Notch

le——— 400

-27 HBH O K~TH:

TH5EFEMOER Wik IO X v itk
KELhB, LA LEHAER 2425 &, WM OR
RAREANAANE-37 Y F OHFEANT 1 KOEMTH
SbFzrdh TES, ERIOEMTD Po(B) &
De(A) DEZIIEHVNIVABMERMIE S b5 &—
ETRRV, RLBC X B5HEEZ 27 ) o 7 - =2
X BEHAME CRED) EHRTHRS EIFIE—F LA
R,

7.1.2 ZREHGYIROBMOEGOFA®
BEERSRITARIE 20mm @ 60 + = EIRNMWT, £
LSy LR E 2 R-6 R, B E-27
CERF LOTEZTRT IO, S 2c OUIR 21
PSNAIIREIBERE { 20 B A B SR ER
TH5, 20 B LC I ZHEEERLSEYIRFHEZOT )
RELORDeDOHBR TH D, HAEAE, N
YIR AT (A) I X OHRAITIR 3L £ ( B ) 2mm

a D (A)} —1ané
. 3, (8) 180°C
v D¢ (A) }
-140°
olof v & (@ ¢
&, & 0% Bigner tip< Bouter tip
€
&
U e Mean_Value , -140°C
— I .
— A
© v
“o v & Y
=] A
0.05 - ry
I 2 ¥
< _ 4 A _-180°C__ as
o - N
el z LI
TR
o) Il 1 1 1 1
(o) 20 40 60 80
Distance Between Inner Tips mm

BJ-28 miEUIREER N QIR C.O.D. & N{AKIK
fRESEE DBEI% (2c=40 mm)

£-6 (LIRS X ORI E

Chemical Composition (%)

Mechanical Properties

. . Y.P. T.S. ElL
C Si Mn P S Ni Cr Mo v kg/mm? | kg/mm? %
0.13 0.36 1.19 0.016 | 0.015| 0.52 0.05 0.099 | 0.041 58 66 39




EDOAY o b DI Ix16mm? OEM 1 EFER
L CRHEIL 72,

2c=40 mm THRE/EE —140°C 5 L * —180°C D
B&o RRRMEE N ZEAL & YIRS | ofEe K-
281257 Y, ¥/ —180°C T 2c=40mm & 80mm @
SRR R 2 Eic IR E X L UIREEREOIL 12 L 5
ThHobt e H-29 T b, PRI DFHA
De(A) 3, FHAILIRAEIRE Po(B) X b &fFITKE L,
% DEFYIRFEREA/ NI VI EAE L, YRR EERE
RUREXD 2{EC D LIZEHEL LD, Thidt)
RANEVIHEYIRME O TSR X RAER R
#Farha R L Oo(A) 5 Po(B) X W AkELKD, L
D5 o THEBEV B M ZE AL D K & W IR R Sedide B Rk
L, DWCHMAEIR 2> & Tz BB 3R FT & R & &
BLEZLND, BIEMEEAERD ST Y 2253555,
FZRBITCOVWTREWED O 2L THDLEH
TR T X 9 i —140°C Tk @¢=0.069 mm, —180°C
TiE 9¢=0.038mm k7%, IRABNEAENOE 2
B b Qo I B ICRESTENE —ElH 2 &
D, ZOMEIKEDEBESTET S L THISHIERE
JEIvE, RRIEIRIROBEPDORE Y, DFE DHIR
MBSO/ WIHEIT LR RS,

7.1.3 FEREHYVIR, ZRIIWRGIUVER

PEERIAEI R OB O D FHAIY

PLERSMIIARE 20mm @ 60 * rEFENMT, £O
(LS Rt e % BT CmT . BIRZEAORT
Hx, 4x19mm? OLEEEN 2 ZIR 1mm DY)
RAHICIBWAL TR I -7,

REEEFARUIRABA O~k % H-30 (a) @R
Fo PRICEE 200=80mm OYIREAE L, WHlILE
X 2c, DYIRZ YIRS | ZOHLCRELALDD
T, BEORLLUIROTEHEMEL L OR57DDDH
DTH 5, 2=40mm T ZZ{L S ®BHEOFHIE
% B-31 TRt, hRORWIIROIRFEHOZER (A
HEDZH) SEEOEVYIR (BA, BnbH) X
DERFICAREVOLBHRTH S, £ 7iHEIfEIZ0.01%

73

5 0.04mm OHFICFEL TRV, EEHREMIZ
<, EE 00=0.02mm THEIRELLEEZD
hs, COBA, SEREROROGE LR L EIRS
SR ETHHHBRC LV BEFBLELC H0T, BHEERE
HEBENFURBESIEEERT T 5, £, BEPO
BEREVHOUIRLINTE WD, SEERYIRD
B X BERE IR,
LEWFITIR OB O Tik% B-30 (b) iR
T, 2MHOEEYIRBAIIL TS HDT, REHN
OEEEE v A LI gk, 20=40mm KX
¢ 80mm X DWT T ThOYIRENH TEHEI LD
OORKHZE > TRTER-32DLS5T S, v 55
INZ L T o TEIRINES I E ERREAZEAIHBAE L

Test Temp. = —180°C
A P (AL 50 L40
N &, () J 20 TA0mm
o $e (A)
2¢ =
. 2. (8) } ¢ = 80mm
2,408 Binner tip < Pouter tip
0l0 |
E
€
-
a
o [e]
—_ I
[1s)
= .
- 0051 ® A ]
:('6 Mean_ Value & a A o
o -180°%¢ © o T
o 40 ki
A o o e
- 2 ©
O Lo} 2
o &
O 1 1 1 | i
o] 0.2 0.4 08 08 1.0
= 2C.
A=

H-20 SRR ORR COD. & 1 Ol
(%ﬁgﬁ(ﬂ%’lﬁi: —_ 1800 C )

£-T (LHERS B X OBRHE

Chemical Composition (%) Mechanical Properties
Steel
. Y.P. T.S. EL
c si Mn P s Cr Vo | gt | ket | 5
Welten 60 0.14 | 0.46 | 1.21 | 0.022| 0.007 | 0.17 | 0.03 | 58 68 39
(Thickness 20mm)| *- ’ : : : : :
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(811)

L R
42c21* “80*1 - zczli

(2¢;)

500

400 >
o1R
g1

, 40—
(X-Type) (o) ’

-c:_,"‘:;—l ' oo
(Y-Type )

(&) Unequal Length Collinear Notches

-1
3
|-2¢—
L 400 -
g* 12
. £ v i
8% _£
- A~ b, b
I [}
L 2¢ J

{b) Equal Length Parallel Notches
B-30 FABRF Okt

500

]
-

: J__L
| 2C !
N
—!4;'*-: — r

Il 2c i |
.

(¢) Equal Length Parallel Staggered Notches

vL



— A B—
Faotk g0~} e-b2o-]
0.t
B
. oof xype o e
E Y-Type ®
© 0.06 -
HH
0.04 | © . .
@ .
0.02} _ B _Bc=002mm
e g o .
® e © (.3 °
oLea 9 a ) . ) °
0 20 40 60 80 100 120
2 mm
B-31 FREREBYIRD O LYIRIMIIIER D
B %
—
S
ol A ke2c
2c
0.08} 40 A
c o 80 | o
£ a
006F o
e
0.04 A
o o
g 5 $c=002mm
002} ——- - - —_
4 o
0 1 1 1 1 L J
0 20 40 60 80 100 120
v mm
-32 FRWSWIRD Po (Fkfl) & BEREE D
B R

55O T, OIRMRBSUIREXD 1 BECK
NETBRHRIERL LY, MEORME @o=0.02mm
THEESFAET B TOT L3 L LALFITR
oVt IRFEAMO RO F b B A2
B LR X D EE SIRFHICET 5 L ESR
EFBLVIBEICKT 5, FRORMES L 214
DYIRICIE X EF NI IR T 9MED S v e
HEH/NSLAD, BERESINIYIRHUS S E L
s 5,

FE AR IR @ 3B R R ~TE % B-30 (¢) iTRT,
THEEEFMIC v Rl 2 EOYIR BHE L E
ZHE GKTHE) & b B FhicboThs, B
RZERIERIC R A, BROUIXASHTHELE,
v=20mm DA OFHAI 2B AT B X OIX

75

0.4} ﬂ
o
2¢
0.08
.
£ 2c A
€ 40 | & | a
008y e 80 L]
&
0.04 ° N
0or| —n C_e Lo A -8 $c=002mm
o ° e
© ©
Q0 1 L
0 1.0 2.0
hl2c
B1-33 SHSEREIKUIR (v=20mm) @ D¢ Lhl2c
DR

XDEE TR TER-33 DX SIS, UIREA
—RF 9 T LTWB L E (hf2c<1) TiEBAEDOFHAE
BAEIDREWY, UIRBEEN S & ASOFHAE S
BE XV AELES, £ LCHETSIEHEOREFE
Ge=0.02mm THEAELTWLEHE 2 LN50, TIKE
XDEV 20=80mm D¥4E v=20mm TIX h/2c>
1.0 CTHEWHOR DA LMKk o 25 LA7T 5HW
2R,

7.1.4 FEBFCHEETIARYIROBOERN®
PEAMIZATE L M CHRE 20mm @ 60 * = E3E S
Zhby, FIRET, BT ICEEFEREL,
Thehic, B—UR, SEERURE XSRS
YIR%E AN, BB OBKTEkE R-34 iwnd. B
A2 OFENE, 4x19mm? OFR 2 #% 0.1 mm g
DEIREMGICABAL CR -7,
H—tIR3 8 (BMS40), HgFoRy rE (HWS
40) I XUHEETFTEA H W) (VWS 40) K FET 5%
A OIRFTRZBE 0 2L & HRE OB OB RE B
35 nd, tl, i B.CS. EFAICXBHH
B b b\ Tk BMS40 & X vf HWS 40 o @
DIEE TN T NFTIR E R TR L. M, 7,
VWS40 2377 Lz Do fifiiy BMS40 O£ 2igiES
5 OHEFAT—H]LTWDZ L Bbhr s, Tkt
Kb DEEERORMBICEA T h Tnke TAWRIC X - T
ST LRAUMNER 04 OLPHBRESTS] v
5 COD. [Hiio Ytz ZFFs HREVE
%, Zhickl T HWS40 D4, HRDO T & s
LUYIRTEROMERLIL L Tw B, Qo {HITR
MEDELS R o TW5, £/, BMS40 X8 VWS
40 OEREE T OWEALE (BIRLNM2> S 3mm
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ot ( bt bt
foy | g | pore sy or,
— W [T S
74 by Voo
(a) HWS 40 (c)HWC 40 (e) HWP 40
t Pttt tt 1
pry= <4404 140 401
—139] 4974 129 —tﬂ—_?
Vo 'R Vol
(b) vWS 40 (d)TVWC 40 (f) VWP 40

oIR 33

¥ e
40

Details of Notch
B-34 RERR OFARHE

0.4
. BMS40 | ©
\ HWS40 | o
0.2 r \
\ VWS40 | &
\
\
o1 | \\ g
0081 @¢ 007 V- °
£ o008} (-140%c)  \ o  BMS4O Colculated
£ \ o by B.C.S. Modal
004} oy
e“’ $c=0.03 —-———\ HWS40(Bond) Cal.
* (-140°C) \ by B.C.5.Model
o 002 ﬂ\\
o
A \
S s
— oot ‘\
S ooosf
=
X o008 |
[}
0.004
-120°C “140°C-160°C -180°C
0.002 1 ] 1 1 L 1
2 4 3 8 10 I 14
1 xt0~3
I/Te  °K-

B1-35 RSB0 AR & HHREOE ORI

[ %%£E+5 e BCS. 571X 5YKEMD Do
2 B R < —BLTWwD, Ll HWS40 ik
BiED-S7 Y A E L, BCS £Fic X BEEE

(120)

0.12
HWC40 o
0.0 TVWC40| ~——
0.081-
€ —_— :BMS40 by BC.S Model
E ‘N
o 006
©
a
O 004(
[s) o
° [} I
L
Z o002k o © a
[}
SN
o
0 ° ' 2 t 1 y— 1 '
o 10 20 30 40 160 oo

{Single Notch)
£ mm
-36 FREMUIROIRABHE O ZEAr & HIRH
PR OBt GABREE —140°C)

0.16
A
HWP 40 |—0—
0.14
VWP 40 |——
olzr

VWP 40 N
o
PaN

HWP40 A

pay
s}
o 1 1 1 1 1
[o] 20 - 40 60 80 o
(Single Notch)

v mm

B-37 FELHIYIRORFERED R AL & YIRHEH
BEEEOBIL: GABRARE —140°C)

Xo/hxwidbodbdsd,

B¥EFo R v P T 5 SRERYIR (HWC
40) B XU 2 D ORFRFET 2FEREHUIX (TV
WC 40) DR F AU AL OFHRER % BI-36 iTh
+, RABZE ORI 2 D OEIROAYIR TS
TFHAIL 7228, RBLhARLROMESIMAIOME X b
K&EL, BHHABER L RRCHEINRIEIR Ewme
LREALLEELZLNSG, 2T HWC40 kXU



TVWC 40 iwownT, WAEIRERDFHEIEE & b Y]
RAAFESE { L OBRE R ULk, FHEC 7Y %3 d
55, HWC A0 i oW T3 I B Z /X v OB L
IBE—5ET, B—)RD HWS 40 : [l#E §¢=0.03 mm
THET %, TVWC40 122\ TR YR EEEEA HE K
T A ONTEMEILERDO X ST 53 BMS
40 (=VWS 40) 08 (9¢=0.07mm) X Y&\, Z
T 2 AROHHET 1013 X F e IR AhaRE 2%, ®wv
BIEREER IS N Ol DYIRIEARC TRIEZNERE 5/
Fosds, VAEERRTE A LT OBERIS 125 ERIT W e
WROEELY > Fid0LEbh 5,
HEALFIIRIT 2T BT FET 5 WK
(HWP 40) & X 0T 0 51K (VWP 40) OFRS
TBZLEE 1 ATV RET U 7o UIR DIEASHENT U 7 W EIR X

~

. Bakelite Plate

. Insulator (Cemented Polyester Film)
. Foil Electrode (Copper-Nickel Alloy)
. Hole for Attaching to Test Piece

. Terminal for Lead Wire

B1-38 (a) ZEACEHRIAEERRT

O AW o

77

DREWEMER L, W LTIRD G0 Z2FHL
T v LOBRE B-37 RY., EREETY D
KEVD, v RPN D EHMATBEMNZTRT. &
DRI R AR OWF IR OB E L T < [Po 23
—ETHESFETS] 15 COD. (Rl LHET
%,

7.2 BEMFEEEZELEEDIHE

N — 7 REFIHFER O LT & BB AT
0o, XHLRED BT ROKEWIEF T 1
N AREERITEDASA PERBRTE DL 5, B
FFO—HIzFH-38 (@) (b) WWiRd, BMFET EHBT
CEDDOFLRERBECF YV ALTREDT, £o 7
R CEBREFE2VTCEFT 5587 Y v T
BXzxVCREIET %,

ZOFETHEE LB RO—HlZR-39iC R T,
BLERRIARE 20mm o SM41B ¥ X0t WT-60 ¢%
DILFEES B X OB E Y £-8 Wit, BA
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