BRAEEPREGT o EHA BT HE 215

Dol A 4 E SRS R 2 FGREGRANE ] B EEIEHS ST o RS W
o iEb pEUieh Wefiehd w3 2 fhae 9A A

1) fCdigel A B ERiere e ER MR Ee R Mo

2) Ehdlgel A Sl Pl Al KAERES mEEY 2o R ¥obAldh

3) WEPEEETATY 2 4T gl Mamhyo® nREST.
g E kY Jobel GRE A vk KBy .o & Froude Number 0.25~0.5 4}
o] &l )E”Ifﬂ’i‘fﬂ Az AR

2 E X K

1. 1,11 Alichell: “The Wave Pesistance of a Ship, “Phill. Mag. S.S, vol. 45, No.272(1898).

o T.H. Havelock: “The Theory of Wave Resistance”, Proc. Roy, soc. A vol, 138(1932). etc.

3. H. Maruo: “Calculation of the Wave Resistance of Ships the Draught of which is as small as the
Beam. * §1 450 808 Er G 6 112594 (1962}

£ T Inui: “Wave Profile Measurements on the Wave-making Characteristics of Bulbous Bow,” SNAJ.
1960.

5 T, Inui. H, Kagitari. H Mivata: “Experimental Investigations on the Wave Making in the Near
Ficld of Ships”. BUMH,LHES 7k 1735 (1979).

6. J K. Lunde: “The mearlzed Theory of Wave Reslstance, etc”, SNAME Bulletin No. 1—18, July
1657,

= M. Pussho: "On the Fundamental Function in the Theory of the Wave-Making Resistance of Ships”,

Memotics of the Defence Academy Japan, vol. N, No.2, pp.99~119(1964).

TN, Nakataker UEED Do elT TV DY, BT HI3401967 ), 36(1968), 37(1969).

0 ] Ketick & P Thomsen: “Varicus Wave Resistance Theories for Slender Ships®, Schiffstechnik
Bd, 1067 --Meft 7u

o



SHBEIRA 3 A ESHR
ExBsphihol 33 Bf%k

& g fd

A STUDY ON THE CATHODIC PROTECTION OF A STEEL DISC
IN THE WATER BY IMPRESSED CURRENT METHOD

Kim Guisig

Abstract

There are the impressed current method and the galvanic anode one in the cathodic corrosion
prevention. The polarization potential distribution and the electric power are more affected
by the anode location in the former than in the latter.

In the impressed current method, the effects that anode location exerts on polarization
potential distribution and electric power have been investigated under water steel pipe and strip,
but such effects on steel disc or plate have not been reported yet.

Protecting a steel disc in the water with utilization of the single insoluble anode, the present
authors investigated the effects that anode location exerts on polarization potential distribution
and electric power for corrosion prevention 'in terms of the theoretical and experimental
aspects.

This paper is concerned with a basic research which premises economical corrosion prevention
on the inside surface of large water tank and the bottom plate.

The results of research are as follows:

1) The cathodic polarization potential on the steel disc surface can be calculated by
= Ps Ps
E=E(K, (L) /K. (J L))
where,
E,={—9.078log(50h) +16. 731}i,+ 10*~* 11— 19, 0
\/FX103=10?'7““+D'”B+103'”“"""

2) The required voltage of power source for the cathodic protection is able to be deter-
minded by

Vo=I{0.1441+2.2875% 10*(rh)} x 10-*+1. 85
where,

L=n/4 d%.x10"*
3) The required power for cathodic protection is able to be determinded by
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P=V.I.=1{0. 1441+ 2.2875x 107 (rh) | 107" +1.85L,
4, ‘The larger the specific resistance of water is, the greater becomes the effect of anode

location on the required minimum power, but the height rate range required minimum

power is (0. 42~0.64 according to the specific resistance of water.
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Fig.1 Experimental equipment
@O Water tank @ Test piece
® Pt insoluble electrode @ Electric power source
& Reference electrode(SCE) ® Potentiometer
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(1) “LfrEEH : VIVM(Vacuum Tube Voltmeter) KYORITSU K 142
(2) BHEE  HRERRER
45V X 1A A& - BRI AR SiE
V—A meter : HINOKI 5L 64 tester
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(3) RGikoBH - WS LM (X lom BRAD)
= :99. 5%
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No. 47610900

Type: Corning cat,
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Table 1. Qualities of fresh water used for the experiments
— I : S
water temp. Total Total i Chloride ' Specific
|
C PH hardness alkalinity ppm Cl- ! resistance
ppm CaCO; ppm CaCO: O -—cm
24 6.4 ! 62 24 ) 113.6 1,920
2.
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N Potential curve

2r2da
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Equivalent Resistor

Fig. 2 Polarization potential on the steel disc protected by cathodic protection
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5L R bolol =
Al/2nxdX = — Ex/R -t -snreerermiriiiiiiieiiniereeieeecaninineeeceesaaneeaes (3-1)

£ R ) FHBEES $oHS WATE B LL Aol dr Aolol A dES WiELE 477
e WEBAY WESS et sk

dE‘z _Ix(p,dx/Zﬂxt) ............................................................... (3_2)
3-D3 3-2)Xe AP
XAE:/dx* +dE:/dx —ps/tR x Ex= () +++orerreererrernieunaenieineennannns e (3-3)
Vps/tR =a (BEHE) 2L 33 (3-3) Lo
d!E, dEx 2 T ¥ -
g +—d—;—asz— Q - (3-4)

Uhligh*'} Sato's! S5k ko] HEIH R7b THHIE ol et Aehx % 2RBHKEN oo
q —gel et BESE BMREK e Hiolm2 1 e
E:=CiL(ax) + CoKo(@x) +++rrvvvremrmrrmminrieieerininaeneieseinneieeesernnennns (3-5)
q7]el A L, Kot Bessel it o] c},
PR RN E Eovt dtn o2 SRS Bmed
i) x=000] 4 dE:/dx= 0
i) x=1 o) 4 E:=E =FE,
(3-5) RY ¥#= C,=0, C,=E./K.(a)7} =}

ad =g (3-5) Re
E,:E,{K,(ax)/K,(a)} ............................................................ (3-6)
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(1) Current density = 50 ma /i h o1
1000 |
symbol e
Vo(V ) 125
500
300

200 +

polarization potential : EX Fmv)

Protective potential :

-770mv (SCE)
100 +

Corrosion potential ; - 630 mv (SCE}

o L —
50 40 30 20 0 O 10 20 30

Distance from the drainage point :

40 50
x {cm)
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— (2) Current density ; 75 ma/nf h 01 02 04 0610
E 1400} symbol o x a 0o a
< Vo(v) 182 186 193 194 2001
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wi
.'t_;. 800
= n
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a
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200 [
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-770mv
100
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{3) Current density - 100mA/m h 01 02 04 06 10
1400 T

symbot e X A T A

Wolv) 240 241 2425 2425 2524

800
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—
—
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350

Corrsion potential :
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= Corrosion potential:
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(5) Current density ; 150 MA/m h
2000

symbol @ X A O r'S

Vo{v}340 348 34581 351 358

1200

tmv)

600

500

400

300

Protective potential:
- 770my {SCE)

Polarization potential: Ex

Corrgsion potential:
- 690 mv [SCE)

200

100 X, L 1 I L \ L 4
50 40 30 20 10 O 10 20 30 40 S0

Distance from the drainage point x{cm)

Fig. 3. Cathodic polarization potentials
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Fig.3& #BH 54 TEEBE S ZEY 3% Rpe DEEBMITRE S, BEY  Zo
B3 TREES =z} ABELLY D ijkEES o @) B3 M R F3 oy,

HRLRY REme 324 EMEEE 100mA/m!z FAE A BiEY o)z W3 Eo/L9)
R} VR s1iqn, LE I BBSMET o) G- 1Koz zuma AEENE Table 20] FEiz-
dked e},

Table 2. Cathod: polarization potentials (i,=100mA/m?)

5 [
- R E,/1 x
h=H/r (2Vicm) | () ‘h 1 10 20 30 40 50
0.1 |19.76x10° 18.30{ M 1437 377 148 108 76 60
c 1437 1170.98  1090.91 1044, 05 1010.83  785.05
L
0.2 [11.40x10° | 10.56 ' M l 829 348 175 130 96 80
CC ] 829 68204 73 80  611.92  593.56  579.3]
i
0.4 | 5.75x10° | 5.3 M 418 221 150 112 95 90
C 518  347.61 326.42 314,02 303.23 298 40
0.6 | 3.16x10° | 2.93| M 230 122 117 9 94 93
C 230 192,89 18172 175.19 170.55  166.95
t
1.0 | 1.57x10 L45| M | 114 100 98 95 94 92
C ; 114 96. 47 91.19 88,10 85.91 84.21

M : Measured polarization potentials(-mV)
C : Calculated polarization potentials(-mV)

Table 2ol 4 H@Eiy EmEs SHEIMES Afole] 2 o)} g AL KEEHC KB4 %
B OERHEES FEY, 3 RBK 2@ 2H —EelThn Bfd o o)n, R8sl BB o] el
A & WEAY) THREEE)} S 4 o 27t FE ¢ % gk ayms REEN-L % WEs
o WREE =2t Wats Hozw B o] PERY BiigmEs S o)A Bt adA Mg
R7AAE ALY @ oh o)A of o wEA Frse PEBELL B —~EVHBREE ivl
A REEHN RS BEY EO1E h S B s o) 4 WESAAY Az 29 mg=, Bt REWELL
E® —EVHBIEE .} g EMESVEN: ] R fisz 8
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5. 603 5.603
<¢RX103 )/K“\/Rx103) S By By vroeeeeennieeineeeea 4-1)

(4-1) RelAl R —ER o} h Tell A Eost E:8 EBIEE U3 Bk [ 3 2ol itilsty,
3] o] R&F FolAl hote] wAE T3 —EF Y R —#:Kof TR},

KEMHY A-+24 L=100mA/m'd F @G-DRel A E.5 Eol HEESZ KASS 4 b FolAg
RS T8 RSt x¢ =A% Ewehd Fig. 45} el Egmes 3=

aeles o —ike

VEREXID =Gx4+b oo (4-2)
5 (4-0)KY e b FoiA kel Webd RBIET Fig. 59 2ol mgivcl =z (4-2)ke

80
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3 3
- JR x 1041 ecm)
g
\
Y
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— = loga
-
S
~
w
-————= logb

d
{ Y,
4“0 125 ,9'7/? 125
i 7;0// S
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r
30 10 S 2
0b /
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0 /‘-// .
e 075 15
) h=02
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+ ’ A 2 6 0
0 S 0 50 0. 04 06 08 hto
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VRX10P= (Ch+d) X+ (el + f)rmeeveminmmemaesserstmmiicnieiinin (4-3)
@-)RE ¢, d, e D f= WEHiE WA b kiken gtk RERRCHE 1 B0
o) whg3t el =},
VR X0 =107 Tk 1ty 4 Q1R T (4-4)

E 2200
8

1.2 HERES HEBol EBR 1800+

U Bl sel A kel @ LWL dook PRilaiel 1400
A8 Sy E-9 A = K (Fig. 3 2) <t
<} Fig.6 2 kel yiffiye] ==

Bamhis£q coeoveemermammeeneeeneinnas (4-5)
(4-5)89 ke gz kol st JHfizE Fig. 7 3

1000

600

h=05

Re A or T ol % MEAk g W[ T

2 (MR BN BEMGS Arly Eolx 50 75 100 25 150
— io{mA/rf)

—{9.708 log(504) +16.731} s

F 10 A 19,0 s ieeieeiaineaiees (4-6) Tig. 6 Relations of 2 and i, to E.
)
*
o

x o

I o

2t st

[Qg(qolgno, d-ch

=b- -190
gt K =b-alogS0h 2| gz 10
4 + 1 i ?
0 A A o N i A
10 15 20 02 04 06 08 10

» log50h

e

Fig. 7 Relations of  to # and ¢
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1 "}\‘L'{
Fiﬁf ¢ il dhoeedh g g
b Pal =
B Porsl oo

5803

511 E.o- L] LR 10 X /I\ CRe10

s VREI0 TR v 10
(-6 £ == 0 T0RToe (500 + 16,731 £~ 10+ - 19,0

fo= 100 mA/m*

Heozoem

Fig. 8 Iso-potential line of secondary experiment
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5. BRKiES| IEEEL Bt MESH Y RERMEH

5-1 BAEERES FIERN2 RBER

el Brftel FEGo 2 W T WHS HAE o Pr-Fe [19 MRy £ HEZERES] 1.85V
el RPIMENE L(mA)E £V 4% FIEEE V.(V)=

VomToR X 10734+ 1, 85-+errerrereuneerriuucreeeinerecnniieeeneasecuinesennennnns (5-1)
ZPi BT R (Q) 1= 6-DRXAA
Row={(Vo—1.85)/Io} X10%+--rsrreereeerrerrrerrrrrrrrrintniniirisiinsnaness (5-2)

B A R wol Horh) ek 2BitaB Io(=—z— d'ox 1076l w3t FIREE Vot

Table3 3 o=z o] & (5-2)Rel AT REFMEMIEH Rr%h 7. FISEE 542 Table 4}
o] =k,

Table 3. Relations of V, to H and I,

Ia
k ' 39.25 58.91 78.54 98.18 117.81

5 12.05V 18.20V 24. COV 29.05V 34. 00V
10 12.23 18. 60 24.10 29.27 34.80
20 12.50 19.30 24.25 £9.43 34.91
30 12.98 19. 42 24.35 30.95 35.10
50 13. 84 20.01 25.24 31.83 35. 95

Table 4. Relations of R,x to H and I,

- " 39.25 58.91 78.54 98.18 117. 81 mean R,x
A _— }
5 259. 87 278.54 282.02 277.90 272.90 273. 87
10 264. 46 284.33 283.20 279.28 279.69 278.21
<0 271.34 296. 21 285.20 280.91 280. 62 | 282. 86
30 283.57 298. 25 286. 48 296. 39 282.23 | 589. 38
50 305. 48 308. 10 297.81 305. 36 289.45 301.24

Fig.9-& Table 4% [73 Zolch. Fig.9¢l 9&4x R rh, = Hel WHstnz 24Cel 8o
A B HIEPLA (Q—cm) el 3F=
Row={A+B@h)} pyy=Apy+Bpy, (rh) C+D(rh)-+eeeererereserrararanns (5-3)
(5-3)KX9 C,DE Table4 o] fiicl 3t BIEHFEELR REstd C=276.7672, D=0.43920]
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oho®E 0,=1920 Q —cmel L E

A=C/p.;=276.7672/1920=0. 1441------ (5-4) 310

B=D/p.,=0.4392/1920=2. 2875 x 16" "---(5-5)
L 300
(5-4), (5-5)0-% (5-3).el (L ASH] Wipkinlins] & /
<
PRI Rz (L e 9 AL o(Q —cm) ;3 20 e
o} gk f e
| 280 L
R,»:{0.1441+2.2875><10-"(;~1z)}p[9,3~--(5—6> : e
(5-6)30-% (5-1)50el (U ighsl Pramph Vs mi/

. 10 20 30 L0 50
Ve=1{0.1441+2.2875x 10" (#h1)} e Hlomy

03107 = 1,85 emeeeenens 5-7) Fig. 9 Rclation of mean RK.n to 1
(5-7) e st Jhuis ohsh g{iiiel =98 st Table COUHTR B s e, (57 A
\’ VHi IVL‘ k”"xo; il",,— el », "{'/’Jﬂplh U'L [ﬂuﬂ jL ’_{" C; ,:] iG?a/ l\l,J;] ¥ /|_% —’x]-_‘t"' Hfﬂ MJ“ (/”L:

LA griel Hak 1L s Table Bl tiebd speruci o0 el molgeli R
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PR Tooll 2t Ghe] - 807 Lt €] R dheb et

52 pipel EE N KBR

Piiel PRIl ) P (5-7)5el A
P = Vilo=1, {0, 1441+ 2. 2875 % 107(/7t3 1 p < 16" = 1. 85Lrvvvvvevvvoo (5-8)
(5-7 et e (5-8) el A byl Lods WA B A 2 duet B R S eb
S WIS e v Febd SIE S <l 1

b= T T 1 (”-\‘9)
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B K380 e 5603 (5-10)
E,»Egl o VRXIO Ka\\ \-"ﬁxl Ty O 10/

4-4) Kol Al x=ral wd

(4-6) & el ®
E.=1{-9.70810g(504) +16.731) i+ 107" "7 =19.0 wooeevereeees (5-12

(5-10)~(5-12;el A i,=f (h)& T8 (5-9) KAA L& 7§ =+l (5-8) KollA P=7 (h,p)
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2=y FHiTe] Wkl BibslmE & phpERMRS A BiARESS Ho| dEshet. 3 piE
A FER AL RBHE A2shd r=50cm, t=0.4cm, p:=13.5x10°Q —cm & RE K
o] Bifas ]l AH AL e BiERERI7E —770mV SCE'o]m3 REEK S B Buo] ohesp 7o)
80mV a4y = of o dho},
E,=Ej=—770—(—690) = =80 MV ++erevvrrrerrirrraminirnirnerrcnans (5-13)
BB P Y IR (5-8)F (5-9) KolA
P= (—ffdlia x107*)*{0. 1441 + 2. 2875 x 10~ (k) } p X 10~
+1.85x —Z—dﬂio x 10
= (88. 7+ 7.0455h) 120 X 1078 4+ 1, 45231, ~ovvrreeenerernreriisnusiesiraciens (5-14)
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550+ 150 —=3694. 87 =10 -+t rerererrrrumrerererieeee e eee e @
oP/ab=0 Q =

1508+ 55— 1072. 67 = 0vvvevvrvrmrmmsraiiaiarerieeeeeeeeeeeeeeeeee oo e oo ses e ©
@, ©¢ Birstd £ a=4.7686, b=71.476

v Rx10°=4.7686x+71. Q76 v e @

(2) h=0.2(H=10cm)¢] 73 s-
W% e Fyiew
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Q~@R a,b% %S Table 59 27 o] ¢ E7shd Fig.59 ot

Table, 5 Relations of ¢ and & to %

h ; 0.1 0.2 0.4 0.6
a 4.7686 5. 964 9. 1488 226.0
b 71.476 123.733 957. 64 16369. 27
!
loga 0.6784 0.7705 1.32 1.78
logb ! 1. 8542 2.092 2.9812 3.75
Fig.50] 9atal b9 —fiko] s,
10BA=Cli A dreeeeneeninaa e ®
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(1) 2=0.1 (H=5cm) ¢
P(Es i0) = (50k + ¢—1040)" + (75k +q—1317)"

+ (100k + ¢ —1437)* + (125k + g — 1648)°

+ (150k + g — 2012) s -veeeevmmrnnaannns P P

iP/ok=0 <o

aP/og =

3, 45

2.250k+207—-35733= 0
0
500/€+5(]“82803 [0 TR BNS

o83t 3 £=10.452 ¢=610.8

e Eom= 10, 45200 4 G100, 8 corverrmment e 5
(2) h=0.2(H=10cm) <
Eo=6.5521,+231.6 ----veeer e L I
(3) n=0.4(H=20cm) & =
PR TS B P S/ T A e S G S A S T -
(4) =0.6(H=30cm) < s
Eo=2. 00470 — 11, 6 resnmme e o 0ot st s 000 e B e %
(5) h=1.0(H=50cm) < =]
E:=1.332i,—18.0 .- NG, NSNS .. e Y
5~ 08 kg B friishyd Table 631 g1 <) B ek Fiel7 ot Fig 7el flsh i by
S I R T 1A=
R= = alog (BOR) 4B «vveeeeremeiieii 10
Table 6. Relations of 4 and ¢ to /
h(Hcem) 0.1(5) 0.2(10) 0.4020) 0. 9030° 1.0 A0
k 10,452 7.052 3.512 2.004 taso
q 610 8 231.60 23.20 -—11.6 -18. 0
log(504) 0. 699 1.0 1.301 1. 447 L. 699
q+19.0* l 629.8 250.6 52.2 7.4 1.0
log(q+19) ’} 2.799 2.398 1. 717 0. 869 0
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W3 @Al Table 6 <} 2% AT jvhAFH e et b 2 ¢ dF ESNA
k =-9. 708]0g (50]1) + 16_ 3 T Ty 1%
i U0 R (T (R P RLRTERT PRI P PP 13
@<t BRE DRl LAz
E.={—9.708log (50k) +16.731}i,+ 10—~ *"*—19.0
* g7t 1ol WREY kA o mw ¢F EME 57 Sld4 (¢+19.0)% 3+9 L.
Ml
Table A. The calculated potentials and measured potentials (mV) (Protected area: (.7854 m?)
" x(cm) o T T T
i 0 10 20 30 40 50
to{mA/m*) k o
0.1 936. 426 288.377 115. 351 89. 397 63. 443 49.024
(1049 (253) (105) {73) (54, (50)
0.2 567. 546 216.720 123. 836 82.479 70.535 60. 213
(580) (232) (116) (&0) (62) (52)
50 0.4 241. 200 119.439 80. 335 63. 985 35. 454 51.188
! (229) (115) (80) (72) (56 (46)
0.6 113.59 65. 427 53. 336 45. 069 40.706 37.799
(113) (57) (60) (57) (53, (43)
1.0 60. 241 41.01 39.312 38.0i6 35. 424 33. 696
(56) (38) (28) (28) (41, (33)
Co0.1 1212. 051 3414. 853 137. 951 105. 912 75. 853 58. 629
; (13i5) (3.5) (136) 91) (64, (33)
0.2 743.12 272.993 155. 996 1i2. 664 88. 831 75. 629
(556) (303) (146) (104) (82, (63)
75 , 0.4 343.91 172. 189 115. 815 92.244 79.945 52. 595
: (320) (168) (112) (90) (76) (64)
0.6 173. 27 96. 021 88.083 74.402 67. 202 67. 202
i (159) (83) (80) (68) (60, (62)
| 1.0 0.071 62. 369 58. 743 5.77 53. 83 51. 200
i (75) (60) (60) (59) (57) (55)
0.1 1460. 673 404. 076 161. 631 125°264 88. 897 68. 693
(1437) (377) (148) (118) (76) (60)
0.2 818. 698 329. 220 188. 126 135. 869 107. 127 91. 450
! ' (829) (318, (175) {130) (96) (08)
100 } 0.4 426. 57 224, 806 151. 209 i20. 432 104. 374 96. 345
| (418) (221) (150) (112) (95) (20)
! 0.6 233. 164 133. 85 122.911 103. 737 93. 698 87. 005
i (230) (122) 117) (100) (96) (93)
: 1.0 118. 489 112. 56 107. 82 104. 27 97. 100 92, 42
(114) (93) (98) (95) (94) (93)
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Co0d 1709. 301 161.926 186.771 143. 197 101. 824 78.528

! (1648) 1531 (1700 Q27) (86) 70

0.2 1094. 27 380. 443 220.256 159. 074 125. 424 107. 069

(1064) 413) (205) (133) {109) (100)

0.1 549. 035 277,611 186. 726 148.72 128. 891 119. 976

13 (541, 271) (175) (140 (1205 (110)
)

0.6 292.919 171.70. 157. 538 133. 070 120. 192 116. 77

(2735 160) (153) (147) (140 (1307

1.0 131. 31 127.59 122,22 118.192 110.13 104.76

{10 (1195 (1177 {110} (106) (108)

? 0.1 l 1939. 926 519. 765 207.906 161. 127 114. 348 88. 360

! (2012 (472) (189, {146, (98 (75)

L0002 1269. 84 447,674 252. 385 182. 289 143 719 122. 867

! (1214) (484 (235 (165} 1i28) (115)

156 | 0.4 651. 56 330. 327 222.184 176. 961 153. 369 141. 569

(647) (335) (230, (170) (140) (130)

0.6 352. 694 209. 552 192. 26 162. 403 146. 687 136. 289

| (323) {213) (213) (199) (160) (143)

1.0 182.13 173. 000 165. 72 160. 26 149.534 142. 050

(178) (170)) (167) (163) (160) (154)

( 3t Measured potentials

Calculated Potential

Table B. Ncasured Potential X 100 (%) (Protected area: 0.7854m
T ncgﬂlrt 7 TIET N T T
AT 0 10 20 30 40 50
fo(ma/m?) ] J
} 0.1 ; 92,6 119. 2 108.5 118.6 117.0 98
0.2 97.7 103.2 106. 8 111.8 111.9 115.7
50 i 0.4 104.1 103.9 100. 4 889 99. 1 1.2
\ 0.6 i 100.3 109.0 92.6 84.0 90.5 87.9
I e X 4 107.4 108.0 108.0 103.4 100.0 86. 4
0.1 92,0 113. 8 101.4 116.4 116. 6 106.6
0.2 98,2 90. 0 106. 8 108.2 108. 3 119.0
|04 ; 107.3 102.5 103.4 102.5 105.1 115.3
0.6 | 109. 1 115.6 110. 1 109. 4 112.0 108. 4
-, 110 105.8 103.9 99.5 9.9 944 93.1
i 0.1 1016 107.2 108.7 107.0 116.8 114.4
|02 98.7 94.6 107.5 104.5 1115 114.3
100 0.4 101.9 101.7 100.8 107.5 94.0 96.3
0.6 101. 4 109. 7 104.9 108.1 93.7 93.5
1.0 103.8 112.5 110.0 109.7 103.3 99.3
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0.1 103.7 107.2 108.7 113.4 118.1 112.1
0.2 102.8 92.9 107.9 119.5 115.2 107.1
125 | 0.4 101.5 -102.4 106.7 106.2 100.7 108. 0
, 0.6 107.3 107.3 101.6 90.5 85.8 89.7
| 10 103.3 107.2 104.5 107.4 101.0 96.9
[
, 0.1 97. 4 110.1 110.0 110.3 116.6 117.7
0.2 104.6 91.3 107. 4 110.4 112.3 106.7
i .
150 - 0.4 100. 7 98.6 9.6 104.1 109. 2 108.8
0.6 109.0 98. 4 9.6 101.5 91.6 95.2
S L0 102.3 101.8 97.2 98.1 93.1 92.2
Table C. Calculated voltage (Voc)/Measured voltage (Vom) and the ratio
L(mA) 39.25 58.91 78.54 98.18 117. 81
b
lh=H(cm) | Voc/Vom 2% Voc/Vom % Voc/Vom % Voc/Vom % Voc/Vom %
12.79 18.27 23.75 29. 22 34.70
0.1 12.79 18.27
5 12,05 1060 7go5- 100.3 Sigp 99-0 505 1005 34T 102.0
0.2 10 12.88 18.41 - 23.92 29. 44 . 34.96
1223 1053 gy 989 Hygp 993 por 1005 gy 1004
0.4 20 13.05 18. 67 24.26 20. 87 35.47
1250 1044 Tigmp 967 555 1001 Gogz WL4 G 10L6
13.22 18.92 24. 61 30.31 35.99
0.6 30
1298 1018 gy 974 Gyzy 1010 pgy 99 g 1028
13.57 19. 44 : . 37.03
10 50 ee %80 oo 92 =2 g0z T grg ST 1030
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A study for the stress analysis
around the round fillet by the finite element method

Song Jaihyeon

.............................................................. <E ,1)
LF ® 5. % K
2. Xk 1 6. 5 E ]
3. =2a%(program)?] MR HEAER BEIR
LA B B B 8%
ABSTRACT

In this paper the results of stress analysis of the plates having a round fillet by using the
finite element method are reported. In this case we can hardly calculate stresses and strains
around the round fillet by the the general beam theory.

Calcuating stress, strain and principal stress of each element by using F.E.M., the plate
(two dimensional problem) is subdivided into a system of arbitrary triangular shape.

These values of the strain and the principal stress of the round fillet are studied by the help
of strain gauge, and the results gained are as follows;

(1) Calculating by F.E.M is identified with the experiment,

(2) In any shape, the values and the points of the concentrated stress caused by load can
be found out by F.E.M.
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