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Experimental Study on the Welding Parameters to Predict
Fillet Size and Fusion Penetration of a Fillet Weld

by Keisuke Hashimoto, Member

Summary

The empirical formula are established to predict the size and fusion penetration of deep
fillet welds on the assumption that a cross sectional form of fillet weld is a semi-ellipse.
‘The data of experimental results are obtained from positioned one pass welding of mild steel
Tee-joints with automatic submerged arc welding.

The size of a fillet weld, that is throat thickness or leg length, is determined as a function
of welding current, welding speed, and deposition rate of filler metal. Where, the deposition
rate is expressed as a function of electrode diameter, extention of electrode, arc voltage,
welding current, and a material constant defined as the coefficient of deposition rate.

The depth of fusion penetration is determined as a function of leg length and theoretical
Where, the theoretical penetration is derived from the moving point heat
source theory and expressed as a function of the deposition rate, welding current, welding
speed, and a material constant defined as the coefficient of fusion penetration.

Appropriate quantitative correlation of the welding parameters stated above are investigated
experimentally in order to hold sound profiles of fillet welds, and the empirical formulae to
control proper welding condition are also established.

fusion penetration.

The utility of all empirical formulae are confirmed by practical welding tests.
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Fig. 2 Sectional area and fusion penetration
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Table 1 Series of fundamental experiment UR Table 3 Series of fundamental experiment UQ
Code |Series| ¢ L 1 o E v Data Code |series| & L 1 oo £ v Data
2.4130 |300—¢600 35 45 7 5 4130 200 —500 35 55 7
3.2 |30 |{350-— 800 34 50 10 3230 |300 —700 33 60 g
URI |I-Ser.|4.0 [40 |400—850 | 34 54 1o var lisserl a0 |20 ls00—8s0 | 30 65 10
4.8 |50 |550—1000 36 57 10 28135 |550—1000 34 10 10
6.4|50 |750—1200 | 36 65 10 64135 |150—1600 | 38 75 10
2.4 |30 350 35 20—70 | 6 24 130 350 35 2075 | 10
3.2 |30 500 34 25—75| 6 30 | 30 500 33 35—80 {10
URV |V-Ser| 4.0 { 40 650 34 30—380 6 UQV | V-ser 4.0 | 30 650 30 40—85 |10
4.8 |50 800 36 35—85| 6 e |35 800 34 45—30 | 10
5.4 |50 1000 36 40—90 | & o |35 1100 38 50—35 | 10
2.4 |30 380 31—39 25 3 22 | 30 350 2 32 55 5
3,2 | 30 550 30—46 35 9 32 |30 500 2 38 0 a
URE | E-Ser 4.0 140 630 347 48 3 UQE {E-Ser.|4.0 |30 §50 28 36| 65 5
485150 150 3035} 535 1o 48 |35 800 |28 42| 70 8
6.4 {50 950 29—38 75 i0 64 |35 1100 28 44 80 5
Totat=124 Total=127
Note: Positioned fillet welding by submerged arc welding. Notz: The same as Table 1.
b=Diameter of electrode,mm I=Welding current, a .
L=Extension of electrode, mm  E=AC voltage, v Table 4 Series of supplementary experiments
V=Welding speed, cm/min Code |series| ® L 1 E v Data
Table 2 Series of fundamental experiment UM 2:4130 13007500 ) 2834 25 §
32130 [400—800 | 30-—385 30 5
Code {Series{ & | L 1 o £ v Data ASer.j4.0 |40 |400—900 | 30—38 42.5 6
2.4{30 |300— 450 35 25 9 4.8140 |500—i080 | 304 38.5 7
3.2 (30 |350 —750 34 34 9 UK 6.4 |40 |700—1100 |28-37 42 5
UMI [1-Ser,i4.0 140 |450—850 |28— 44| 42 9 o) 2.4 |30 |300—500 | 2732 39 4
48|50 |550—i000 [28— 46| 44 ) 3.2 |30 [400—800 | 29—38 44 5
6.4 |50 |700--1200 32 T4 I B-5et{4.0 |40 |400—300 |30—38 54 3
24 |30 380 35 23—27| 9 48140 |500—1060 |30—40 54 7
3.2 30 500 35 34—50 | 9 6.4 |40 |700—1100 |29—38 58 5
UMV | V-Ser,| 4.0 | 40 650 36 I4—50{ 39 3.2 130 | 290—590 |24—30 63.6 4
48|50 750 33 52—56 | 9 pser |32 (30 540—570 | 32—35 446 3.
64 |50 950 32 |69.5-745) 11 4.8 |35 | 6(0—950 | 28-34 | 75 4
32130 500 28— 44 42 3 uF 4.8 135 | B60—I010 |36~40 56.7 3
4.0 | 40 650 28— 44 4?2 9 (ac) 3.2 130 |290—530 [24—30 62 4
UME [E-Ser.]4.0 | 40 700 30— 46 44 9 Beger | 32 30 | 540—670 |32-36 46.8 3
48 |50 800 28— 44 44 9 48135 | 610—950 | 28—34 73 4
48 |50 850 30— 46 46 ] 4.8135 | 860—1010 |36—40 55.5 3
Total=i 40 3.2 {30 | 300—700 31 60 5
Note: The same 3s Table 1. 1-Ser.|4.0 130 | 400—850 30 65 10
UP 48130 | 500—950 32 10 I C
3.2(30 500 3 40—80 5
TOSEEYH I BELFLLTR L E VO3 P ser a0 |30 650 30 |40-85 | 19
RFxEY, Tablel~3 WRLTHBIDHE, ThX 4,330 750 32 |45-%0 10
hzof0 1 BT 2 RFHC AL Lk I-Series, V- . Total=l 32
Series 33} {¢ E-Series @%,%%%ﬁ Foootre BELL Note: The same as Table 1.
Tk UQ fB o0& DC EfmiEx v, filik ACThH
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LT (WEEOBER 7 5= 2— X2 X 5), £OFH  ¥7~—2F7 — 7 BEEC X 28N THF OHBR
fExd - T1F— R & Lico HBEROT~ 5% (0F T &EEFEE UP ERok DC Bk, ik ACTH

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

THABE OB B b NSRS OHEE & WA MO BIE BT 5 ERIVFSE 305

Do T — XORE 132, TOERE, FEEFEIZEBEER
DBEGLERA—TH b,

3 THAFEE—FOBRTELAERY

31 FBOAMEELIVEREE

THABE Y- POV A AXBEEECL - TEED
B ThHHY, BEBAT - 7EEBEOEE, BEEERE
BOBREECHPILTEE b, fE3K, ZOREEER
BEREIEREMNCERINTWEY, THABED
A X BT 5B ELG LR T 5 L CRAREMY
BOBDONETHDND, KRECRAREMYEAL
BUBERY Y OBBEEEY Ammd/S-A TtFbL, AU
SEBOBREE%R A.mm?/S-A THEhHTZ L LT,
Z LT ovmm/s *BEEY 4 v ORXEHEE, Symm? %

BEUEROEAE L5 &,
ke DEBE=1()="2". 2 mmys-A  (2)
PogEE= 2 (6)=0 nmys A (3)

Y T Rp—
A _ A mpr v (1)

A NG 4 S vA

CD L RFCHPLIBEEREF TR T30, OB
ARCETHEERT, YREAMHOER (B8 ~
Fyv 7 A BME) CXoTRtoTL 50, BESLE
DREHC Y > THLERINBTHA S,

BEOBPRERECHELTL. 47 ~—F 7 — 758
X BESROE BRI L Wilson & DEERRY (ft-
b Bf7) B 55, ChZEnBREE (/) L&
BEEE (L) CBEAYR W TRDLRIELDT, 7—
PEE E OBER KA ATV, [-Ser. EEDF
—xEH, (2) R0 v BERLCZ0ERIAHE
VCHRIHEER, IV ERBEORWT LR INED
T, AT ETZO Wilson HDEERRAPEA LT
le DEBRERTED, SLILT — 7 BED E-effect %3
BREANTESEE 1 0EBRAYEL - LI L,

ZDORER, HMEBAMEEDERA L L TAD LS
REBBED L ORXBEO NI, LT hik E-
effect %ﬁwm RLDT ke & LTEBI Lo

Ae=A .22+ B, mm?S-A
2T, Ae=1.043x1075(L/h2) 1.2
Be.=1.502x10-3¢2--0. 339

R, E-Ser. EERIC X D BREV 4 Visi{HEE v 2=
BILI#ER To (6) RERT IO v OEBRRMN
Bon, A 13X E oK E L TR T e T &
PFEFR S MTzo

(5)

mm/s Jc72L K=4.0+0.3

(6)

45

44 L ©

Experimental resuits of v, mm/g
‘N
e
>

@—---£xp. URE
o A-——Exp. UME

18 L L I L . ' ) L : L 1 L L
48 20 22 24 26 28 30 32 34 38 38 40 42 44 486

Calculated velues of v-, mm/s

Note: Rate cf eiectrode fecd.v:-é,l—ﬁ. won/s, K=4.010.3

Fig. 3 A plot of experimental results vs. cal- v
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Fig. 6 A plot of the‘experimental data on the curve H=K(U/E)%'3
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N:p-exp<L>

1+0 (28)

0
D=qppviree

ZOWEND 0 HEETIE N-D 0 BFRH B\
W& N-D g2 8 oh s, ERRIE (28) bk
DX TALPRNRDENTHBEDTY, ZThitk-<T
EEc D oFEUENER R, (27 X»b d=2kD/
VI TERERAS d #HETHZENTE %,

D=EKN" (29)
7275, K RI0 n 1(26)R0OBELE N offEc
Y TR BEH T, Table 5 I FD—Flh T30

T2 BBEOEE, T 20OREBRIT - 7EEE
EHBEERI wxy EIKWH) CTEXB0b, 7—7
DEHRY 7 LT5E (26)F0 Q kAT ELILR
%o ’

Q=0.249EI, Cal/s (30)

Lo L, ABE T, RETHRNS L5 CTHREEE
DRFBDOERZCDONWTEZBOT, #HEY Q211

Table 5 Approximate N-D equation; D=KN"

Limits of N n K D o
l— 3| 0.661 |0.51800} 0.6—1.3{0.00555
2— 6 | 0.606 |0.65137| 1.0—1.3{0.00533
4—12 | 0.567 [0.69393 | [.5—2.8/0.00490
8—24 | 0.540 [073769 | 2,3—4.1/0.00560
16 —48 | 0.521 [0.78095| 3.3—58[0.00438
32— 96| 0.512 |0.80733 | 4.8—8.3{0.00389
64—132 | Q.507 |0.82478| 6.8-—11.8{0.00370

128 —384 | 0.503 |0.84123| 9,7—16.8/0.00238

Note: oo=Standard deviation of D
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TN ZHET D Lid-T (30) KD Q/2 % (26)
ARERAT B &

22 @

4.2 THABREORAHEBERIAKDEE

K, EBRTLAABENERRE, TLH0YE
BETOEBEAELEEL, BAA d, dy, p K ERTE
Lt#,_thEDE%%E@ﬁE kDQﬁ,Oi

N=/yEIV %L1 f=

hhﬂmﬁﬁ&ziz uhaﬁ&%ﬁﬁa%%mﬁﬁ
B ED L STHETDT B E WD Z ENER FLER
f&of{éo

T, ¥ Fig. 7T @RTI5K (a) ROHKE
JHHTE (So) %, (b) KO+ X WEEMECHERT
MLTHDLOCHKETDT %, 2% 0, FHDOTHEH
AC EREED 1 480 2l & T58E d OBALBR
AEMEEL, COFHOEE So NEEOEREITERS
MOEK S © 1/2 K& 1L k3 koK d ¥EELT,
M THRRBEEDO T 2 BRBEALE T D,
%0,

S _ d?
2 =5

CRETEHLITH B, LN oT, T2 EBLEA
#ZEy (30) XD Q 35, CoHAEIETT

(32)

¢8) Cross section of the theoretical
{fusion penetration

(b) Cross section of & fillet weld

Note: O=A moving point heat source
d=Depth (a radious) ot the theoretical penetration’
d, de,p = Depth of actual penetration of a fillet weld
h==Leg length )
S/ Cross-sectional 3rea of the thecretical penetration
S={ross-sectional area of a fijllet weid
So .= 5/2(indicated by shading)

Fig. 7 The relation between theoretical fusion
penetration due to a moving point heat
source and actual fusion penetration of
a fillet weld

HABEIL Q)2 Lic b,
ProfEEriEsg, oo (32) K&, LR L
REEELREMAETS (Qa)~0c) o&kns, UTF
CRT X 5 e BmRiIAAR d L EEDEALR d, dy, p
DEREYE L 5EANEDLN S,

e ) I
SHVET) e

(2d/h)*—
P iy 3

a=2fvz() 11=a@) (36)

dng &(%>+1Y—sz@) (37)

B BT,

h,/1F8E
a= 24/ T i (38)
d.—_\/%zd(s) (39)

DEY ED d(dy), d(d), d(p), d(s) 7 X FhER

do, d, b, S HHEHLE d THb, 7ok, (39) &
R d(sy), d(sg) 2EXT
S, S
d(s)=,/2L, d(s;)=,/22
\/7[ (52) 7 } (40)
d(s) =vd(s;)2+d(s5)®
T, MR
d(d) =d(dy) =d(p)=d (M) (41)

Linl, ERCKBRIES D dM) %R0 2BA1E,
EROE d BLFTLIZE L L OTRRR X B,

EBfE d() =10+ +dB)  (42)

4.3 BEFELIERZAHS

(a) BRAXCEHTEIEHATOHYE 7 (cD0T

BEEMH (N) LBLA (d) OEHRMEIGE, (27),
(29), B1) D3RR X > THELXLIBHITTHBM, =
NODOENLEBRAL d REHT 3L, HEoF
=% () RBELRE (B, LV) LT — 2703
K7 DENLETDH S,

Ll, TCTHEBEITRECEE, ok 2 7 OfEsn
FEolELTh, REOWARES d, dy, p 1T
BpESEOLRT E L V OEOLTEEHHD
TS, ThOAFHOERC L s TEES» 51352
&f@%ot&zﬁ,%ﬁ%@%ﬁ%gfﬁzﬁﬁf&
BMPLKEPFL, TOFERE— FIEARLS s THER
HREZIPERTHZ LT TRERMCLELNE I
Tw3% EFLTARE— FHEMEZE 57D
NTVADENICEBELENDLER D L3, i (24)
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HEERFELSRIE F14 5

RBE L TR R D THBD, L, THA
BEORBRE S AORIRL, #BELSGEETFEO S
F VY ARBETRWE, X UDEE L ERBHEA A
NTVWbhRBEEDER KV ZRAFB s b T
AL T5,
Plkoznt, AUAZE (@) ThoTh, &R
FEZLUD L LBELGEETHOREC X - THER
HEE5T D N off N REEEL T30 EEL
HRETHHD, 2T, TOREED N oF{fbxT
NTEGE 7 OB BETEIDOLREELT Th
BEABETHRETOBGIER 7 LT 50 BRAHD
HECIXZD 7 Z#AVWTN 2BEET 2D TH b0
(b) FAFFREK 8(M) [CDWT
RHETOESE 7 BEA O LER X EMTIhLEE
BeEbTy—2L LT, ERBEOKEENIDL d DF
EETHS (39) R0 d(s), (42) Ko d(M) %k,
ZOWE R IE L CARCER BROTIER JM) =
d(s) LB XETHBN, ERCIBEELHEOLERT
Xy, LFELLCOBERREETAEEEL T &N
AL GEETKO 4.4 HER), zhil, T4XZAE
BEMERRAEREAR S LVCHEEL L 2EE R

LU &
desy<dedy

L 4> ddD
I

(@) Wide and shallow penetration (b) Narrow. and deep penetration

Note: iy Solid line shows &ctual fusion penetration.
¢y Broken line shows theorétical fusion penetration which
is the same.area gs-above (i).

Fig. 8 Two kinds of fusion penetration of
bead welds

/
/1
/

Desy! \ Doy ’ \ i
I & \ 1) i s
\ > ; , 1 7
\ 1 ps ~ 1 -
Y i & St L
.b".c' D % 4
7 = Ve 1
! i

(ayWide end shallow penetration
h<ha , dm<dis)

(> Narrow.and deep penctration -
h>ha , dey>des)

Note: ¢iy Solid line shows actuyal penetration,
(ii) Broken line shows normaj semi~eliipse penetration which
is the same area as above (i),
Fig. 9 Two kinds of fusion penetration of
fillet welds

A E L (1) £ (32) ROFER X o THUHKR
ST BEETH-TC, fckxif Fig 8 WRTv—¢
BEOFANLIBHCHEBETCEDLTHL 50 (a) B
(b)) X bE LW FRMER S D ¥— FEET
BHoT, d(s) IUABES LA, BRARERREKL
Bl dd) DENE L o DEY (M) =d(s)
Thhbo Fig. 9 OFTZRBEOFACDONTEH FE 572X
FFEDOZ Lz %,

Z T,
d(M) _
FIO) =5(M) (43)
ERE, 0 (M) #FARFHKFEE (Coeflicient of
fineness on fusion penetration) & FEL, —h%HE

BBIAH d CEBAT D,
(e) 7, (M) 28ALTEBRIAKOELE
WE, BHOOBGR 7 2Rk 51, FEEN B
IJODRRDLICEEEL Do
(31) RX Y N=ap 272U e=fEIV
@7 XX b D=bd ;2L b=V/2k
(29) KX v D=KN™ ¥t N=D/K)™ #2751
m=1/n
MU N
_
T gK™
WE, d=d(M) L& 7=7 ThHiHErbLRIDY,
:Vf%?mzﬁg,agwMMw
(29) KO N efRALT,

nhmn
D=Ka"ﬁ”=% -d(s)mn.§ (M)

7
D%

D=bd, mn=1 ThrhbERLDY,
d=d(s)-s(M) (44)

BELHENEETH - C, BRATHEMRSER L
Rz THER, YR M) =1, d=d(s)=d(M) T
H%bo

4.4 FAFIHRFHORRR, EEREEEOERE

Y, ERF -2k (M) w35 I, E X
OV oBER TN ZhBER LY, BREE I/¢? &
EREEE L KT LBEEL T oWM) wH8BL5ELS
CERERL, 0(M) w35 [-effect DT 2 —X
EUTUL AL T, FORER, I-effect & E-effect
CRL TR OERANE L,

S(M) =k, (M) #-7:1 E=const. =E,

SOMy=—2 4751 Al=const. = (Al), (45)

YE

V-effect B L ClRig & A FHAMAELRRD S
NIEh oAt SRR §(M)=d(M)/d(s) =\ T
d (M) & d(s) wxt+5 V-effect piFE—T, #HfF&
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GFCHEINATDYURTHA S5,
UEXb, 6(M) oFBRX%Y 45 D 2RXAxEEHE
TIRD X B3 CEDo

5(M) =C- ﬂ,—%“ (46)

T, B C R, C=k VE=kyf(A); LTz BH,
Cp C OEBREY FRCY S TERLEERE, BEE
¢ X o> THANCELLTEY, chy ¢ OB
LTEEDTHEDERAD L ST 570
4
e |
CHNELBAAEBRBEOBRESHF L LT E IV
(ADe 2, ¢ CRELTh HEERICHEY L EIEE
ATk EBbh sy, —F, BEROBRCETT
7 — 7 OFEHBELRL, BEREZER-E D (M) X
LB EY 52 5 LR ERIhEDT, §M) ©
EEAK (46) O FEBE LT D 47) R EEHLE
bbb, LT, LT ERIVI OENEL
ik, BI0OBE, o o(M) EBRIXOBHEEN
LEZHBRETHH 50

(46), (47) XxE LB B L, §(M) OEBRINKD X
515 2bnb,

C (47)

4 (AI)0.14

S TE (48)
FBRF—xXh 47) ROFHEELYRD, Thi

S(M) DEBE dM)[d(s) DB 7wy + % Fig.

10 ©RTo EBREDIEL-EINEIE £0.04 OFHER

S(M)=

S 7
7
/e
s
e
A
_ , /6 -
Lol I ,
b & ] s s,
~ 7 % 4
v / 48/t o 7
© f /s A 7/
n o A 2 Ve
E oA o
2 05| ° % et
e 7o_° o B s
= LA 8P O s
z RO WY Iuy:
[y
EKOD _Er//Ao §% s,
e T T e s e T T
< 7 L
Gl PR 06 is &
Y- QEJA‘E;P/
’ o]
o/ P °B
095~ - a & @---Exp.URI
a &5 a ) a-~-Exp. UM
4 ga A/ 2---Exp.UQI
o 7
]
0.90 4| | ] ]
0.90 0.95 .00 1.05 LI10 Lis

Calculated values of 8(m)

Note: Experimemal value of &ty =dom/des>
Caiculated value of Sem =4AD' Y 36> VE

Fig. 10 A plot of experimental results vs.
calculated values of §()

MESTwaH, Zhidkr (22) XL Gt H
DL LEE SM) OEWRFOWEFEREL LTE
LOENRKEL RV TH B, 2T, HEMBERSS
LEBREOEERE 0 RDIER, ¢=0.0215=0.02
BBLNEDT, 0 0 ¥doT 06(M) OHALENE
&3,

4 }\I 0,14
—é‘é—oﬁ’%io. 02 (49)
WE, §(M)=1 0t E=E, L 35%&, U)K
L (48) KX,

C(AD)0-1¢
—yE !

(M) =

S.Eb==C4(l[)056::3'1ﬁéﬁ£)mss
(50)
COHE 1=A(E) T, TOEIADRL L - TEHE L
bhbo =D (50) ik, THARENEF BEARE
ERRERTEBEDT — 2BE E) ¥ 525X Thbo
¢ & LAELZLNEEERT T LD &L D D
b, TO Ey b5 THED ¢, L X0 I wxid5
E# (GBIE) BEEELLTIWTHH 5, itk (49)

A CELEBHELZERETH L,
)0,56

Ey= (10, 08)C4(AL) 056 = (2, 9.3, 4) . A1

0,6

(51)

(50) ANEEBBRERE E, 0FE[ET, (51) R’z
DOHEEEHHEY 5% %o
BRBRIGRER T 5 6(M) wBL Tid V-effect 1%
BLAKERTEDZ LR INLY, THHERH
w (M, ) ©X LT Voeffect 1I2E b CEE
T, (24) RCTELOhABEBELHRCIV &4
TWwWb, 20 (24) XD E L UTHYKR A o
U, 22 CE2LMEGORLWLEDNRAD Ey »EH
EhT bt

4.5 BRBAZORRX, HHBEAHOHEE

S(M) DEBRN (48) RTHxbhiehrbd, d@)
DEBEXN KDL D)R d=d(s) o(M) MhHE
BB T d OEBRRBEE Do (40) R TRLI LS
d(s)?=d(s;)?+d(sy)? DEABMRH B, D5 d(sp)
W, d(sl)’;«/ﬂ Si=A|V DBEEZE»LE LI,

IOENE (52)

DT ELBESGEOBRELTELTZENTE S, L
T T, TOTRERBEDT — 200 d(s) L
SGHEDBIRERE Lico LR,
I-Ser. FEEEY b d(sp)=a(A)08
V=const. =V,
V-Ser. EEEY Y d(s;)=bV"04
M =const. =(4I),
NESLR, E-effect BIL T3z & A EHAIRY e 22 0IE

(53)
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#1141 &

RDOLNIED oo T TLEDHEELXEEGHET d(sy)
DEBRERD L 5 CED.
de=a(F5) (50

T, a=aVli=b/(A) 8 THAHP, = OB
a by, L RDLBERE v L AER— Code nEE
TIXZE—EEEZR Lico TTEER Code HlD a O
fEx7R7, UQ UP EEIL L $1c DC Ffcfip AC
BHETIEL o OENZELLIKRTH %,

EpER o BYER o
UR 0. 085 UK 0.091
UM 0.088 UF 0.091
uQ 0.098 UP 0.107

D a b T EEUL—EOMBERLEELLRD
D, T OBEBERBCHIE L TRAR G, (Coefficient of
fusion penetration) *BZHET 5.2 D ¢ L BRI B
MOBEC X - TELDEN Y T, BEOER, &k
CX o TREREZERND LMD, Hbh UDRREEY
T TEDELZHER L T DENDH 5, ZOBE
a DETERIL, d(52) DERME=VS,/n, 2 DERE=L(s)
=S V/II #F\w, (64 RXb

__SmE_ S
= ITes =y mses (59)

TEbIND, Licd- T, £iL3.2EHT (16) R
8

Experimental results of P mm

0 ! 2 3 4 5 & 1 8 g
Calculated values of P mm

Fig. 12 A plot of experimental results vs.
calculated values of effective fus-
ion penetration p. (Confirmation of
the empirical formula by the ex-
periments UK, UF and UP)

LTt v ORBBEC IS VT, ISHICEALRKNE

B S, #EAL TR, 7 LA (55) Rk 5T
aDERRDBLZ ENTE B,

PErXh, (52) stk (54) RrMebesl, a

EHRERE L TRD X 5 CEREAL d(s) DEER
NEEB,

-3

Lxperimental results of Pmm
.
T

1 VN skl | ! | I |

o---Exp, UR
a-—Exp, UM
o---Exp, UQ

/ Al AT \1.6
, - d = 2 — mm
o (s) \/”V—ra (JY’) s

p (56)
BREAS p OEEE, (35) K%

. 2d/m)t—1
/5 ﬁzh'%z%j_h%ﬁ’ mm
WIBHDTHBHN, ZORD dIix (56)
AL (48) bbb, d=d(s)-6(M) X
STERHBR, kX 7)) R X - T
BHEIN%, 2OHE d BIO kT
ThBBEEGOBEIELTELONS
b, BEERIR D BPIEDEESLE
CXoTHEEINDDLITTH b,
AWRBLHHEROTNCOFT— X
COWTEELAA p ¥EHL, p O
KHELDOLE S v » b 2T, 20
#2% Fig. 11 & Fig. 12 ©FR3,
COBEHEAL p OEER Y, K

0 | 2 3 4 ) 6
Calculzted values of D mm

Fig. 11 A plot of experimental results vs. calculated
values of effective fusion penetration p

7 s PETRkDLhEEAEDOERANT
BINTV20b, ERHIALDOERRK
DERAECHT 2REHER T vy b EF
ZTIWTHA D, FHEMECK T 5
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EOEHSX 33T +1mm OHERNICILE - T 5
25, TOE#ERFE 0 ERDTCHRLBERIKDER DT
b5

FEPEEES. .- 0=0. 54 mm,

AR o=0. 58 mm

o &

AMRETE, 37—V F7—20EHEI X 5 Deep
fillet weld DEEMEHR Y, THHAY- FRIE
e LAFHMEE & — b EASOB Y Bl L 35 LM
EFEL, BEABEERYEALTCTIAZAY-FOW
AR (HER) o OeyEii (BREidisp) LEE
SO F W BRERR (1), BEEE (V), BAEERE
(E), BEBE ($), BEEHE (L) REOBEGLE
X BEBRERDIEDLITTH LN, TOBE, EREH
H L labhToithb DRy, HrREEE
LT A EMTELRIDEES,

Fiebb, THREE = FOF 4 Koo T AR BAT
DEAEEE mmd/S-A %%z, FlCBEERK T OB
EYEALT, ARz T & P, L, E I e X0
ThHZEXELNC L, ZTLTHE 2 % AV ©
B L THEL T

FLBEARL OV, BESABEERIT I DA%
¥R A EEZ, FOBALRR « OB&EEALT,
HREAL Ao ar A, I, V it EOBRRTHS
ZEERPLAT LTEDOERRAEZRD, £LT, T4
WEENMEERAEBATA L LW RERESE, &
BRI p & d/h OB E L TEH X o

8, THABREOMEHBREELL (0% v ¥FEM
B) BETAI-DY, BESEEYERTERT,
ALV, EEOBERCE AT vV AREOLE
DHHZEFEBPCHSL ML, TOTDITEEELE

il

DAT v AR T HERRE 5 2 1o,
BEZXTRTEBH O 7~ V7 — 2 0% -
S TRDOLNICLDTHDH, ThbOERRT, B

ERCTHIBERE ¥ BIUBEALFE ¢« 213 UH%

. BEEEYUCRBRELT - TBEETS & Lk X

b, MOME, MO7 - r7BEERCH LU TLEELTE
HAT2ZLNTFRETHD 50 AMETKDI-LBEOEE
ANZED L SRR L e hiEZWTH D,
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