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Summary

Weld defects such like blow holes, porosities, etc. are not likely to become high stress
raisers compared with planar defects like incomplete fusion. But, if their size and number
are very large, fatigue strength becomes lower. Radiographic test has often been used to
assure the integrity of welded joints. However, grade of defects classified by JIS Code does
not have sufficient correlation with actual fracture strength. :

Then, both radiographic tests and fatigue tests were carried out for A 5083-0 aluminum butt
welded joints with porosities. The correlation between JIS Code and defect rate in X-ray
photograph, and the correlation between defect rate in X-ray photograph and defect-area rate
in fracture surface were made clearer. In addition, allowable defect-area rates in fracture
surface and their corresponding JIS grade of defects were determined for respective surface

treatment of butt welded joints.
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AT, Al 54 (A5083-0) HUphr®I B 2 v »
TR LNG ER OB BRESF oL El L, &
C7m—h—E%EFTSH Al §4 A5083-0 H#oEsw
BEMFE 1 7 VEFBRECOWTHRET 5,

RENLEERGE LTHEL S DX, BAZTRE
7 EDOFER RGBT v — ik — e EOBRRK G
ThHbo RIGTAROEEMD S RIGREIIT, Y =
WD XS RHTFE R LT BEREERER (UT) %,
BAEH LT B EARER (RT) 2 BAuvbhTun
Do MBTHESIHFINDXNE SO TRV, BB
BB HAD LIEHEFIPILEEE LDl ve 1
ML, TORMBEOKRZEINKEL InoTe b, FO¥NSE
7B &, WHRENZELIUETTHZ Lixxiabh

*EEERTEGOMRE - ghigmERg
e ZEELEMRDRESEMET
R ZPFE TR BIGETRRT

T B0, JIS |IRIOTL, RSBt~ T7 a—
R=ABEEAE LT 5D, EROBERS L ORE
DT LS BHEE TR0, ¥ i, f6kns < O
TI, ERAEE L (fushed) o /RPEMhT O Y HMER
BERBRLEDBEGARDONTE D, RGOBE D
ROTHEBE LB I R TV AEA 2 H 5, EFE
1 BN X ORIGTF O RETHE I EETH S A3,
D X5 eI ED CEMA D 1, %5 (as
welded) & L<t% dressed o /RGO %0 B REL
& RBER DB THIIBETE T B LR EEL,
XIT, 7r—sh—-n1&EFTS Al &4 A5083-0 Hf
DREGEREMTF RN (as welded 72 5 ONC dressed)
ZHEFL, XBHEELRLOCEYRBEYEKL, JIS &k
FasEfh & XARRFAR & DRIRY XX MK FER & By
WERMGER E OBAREHE L, b1, BEBRFED
fE B A (as welded, dressed, flushed) & X »C
TR =R VST D REERN RS L wERL, &
BILEFHECHT 2HERMREROCERLD IS
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Table 1 Classification of defects in aluminum welded joints (JIS Z 3105-1977)

Evaluation

uation 5 9 |M [15] 22|25 |29 | 43| 50{57 | Test
Thickn SUs {4187 |8 1S{S1s1SISIS1s]5¢ Area
(o) 2 6 10 |14 |21 | 24|28 [42 |49 | 56 (mxmm)
t<5 1 2 3
Grade | 5£t<10 1 -2 [ 3 ] 4 10x10
of 1iogt<a0 1 ] 2 ] 3 ] 4
Defects | 20 € t < 40 [ 2 I 3 4
40 <t <80 1 I 2 ] 3 [ 3 10x20
>80 1 ] 2 1 | 1ox30
Evaluati .
Pofnts for Defect Size (wm) D1 1< D2 ! 2<D <4 4<D<8 8<D<10
Each Defect Evaluation Points 1 2 ] 4 8 16
Maximum — \pjate Thickness, t(mm) t < 20 20 <t <40 t > 40
Negligible ’ =
Defect Size | Negligible Size (mm) 0.4 0.6 0.015 t

Note 1) Testing Method:X-ray
2) Defect Shape:Spherical

3) Grade 4, when more than three times test area of grade 3 are connected continuously.

4)
5)

Grade 4, when there is at least one defect of more than 10mm or one third plate thickness.
Grade 4, when there is at least one defect of either cracking, incomplete fusion,

copper inclusion or more than 2mm oxide inclusion. !

RMGERE & OXIEx KR Lo

2 RGBEBRNABLATHUERRLECKTS
FER

Al S OBEEL, ZBBE T v —h—1 O 4
BEmEh b, £ T, MikiBE (Bl NK, NV)
EDMOPDTIE, 7 r—h— k0B 1 BRIGBICS
THEEHERRE L LT, as welded 8FE 70 5 001z
dressed #EFizxt LT JIS : Z3105-1977 D /RPRFER 1
RIDOT 2z &8, 3MUTERABETIZ LK
LT, TEEEHEINERNL, 3o R-TH
ERBELRTIRLIR G, L Liehs, MR
Lo Tz - TELSLDHE Guslt, BEBRREH
E)I Ay, BECHETHLENH S, JIS: Z3105
~1977 T, Table 1 iR X 5 WK BB BEEN D,
KM% BBERR L CERIBE LTS, F1HERIGE
LT, 7e—%R—nAOfitzr v 7 A5 vEALR ERX
BB OBLL N DD, SMOBELERY, £2E
KRBT NTEIERMEE LD 4 EIh T 5B,

L L7aAih, 7 e —hk— st s RGo4 5
HEE (Fric as welded #5F & dressed #EFE2RAB TH
BT E) BRI UL, as welded
MFEF L TIELBES S 0 L
Ih328, oD MEC 515

Bk, aRfELE EN TS, 4B RE
%Eﬁ;ﬂﬁg L A )

3 Ta—FKR—ILEFTD Al 4554
HTHFOXBREGR O CCESRE

JIS DRSS & EEOBIERE L ONIGEIBET %
e, JIS 3/ DI 45k (4R THIEFE L O
A REBLINEEDS) YD T e —h—1%F
T% Al 5EECHRERFRRA (as welded), B &

OIS 2RO SRS D T v — k- LB H T 5

Al E@RETHEEMFRBRA (dressed) HBIEL, X
BREL D CESRBR T A TER L,

31 HEMEOUCHFRRBAE

ST RE 40mm o Al 44 JIS : A5083-0 #f
Thbo BEAMOILFER S 78 b O MR MEE % Table
2 TR, .
MmFERABRAE, B (BEFE) 250mm, §F 700mm
DR 2EERETTHBEE MIGBEELCL D1 Db, #
SWfO%ﬁL,NglmﬁT%RK%WMILtOj“
R—k—i, Table3 KRT Lo, RKBYERLE
BIRHRC R v bR B R LT, RBEIRE,

Table 2 Chemical composition and mechanical properties of
A 5083-0

E%& L, 3{/"(7%3@?&)(%@)@3 Chemical Composition (%) Mechanical Properties)
B XBARMEER ax (T XEXRMpEER si e | W | Mg o | | T (kg%},(kg?}m% (i y
ERRTB) L 2RTCEICEHBIR B tode 0.40] 4.0 0.05 '
EKB@%@ s k%%f}fﬁ“)ﬁfgﬁhbffg Value <0.40[<0.40{<0.10 1?0 RS 0.325 < 0.25[ <0.15{13~20 | 28~36{>16
;g;i;’é 3 i::fi@gfﬁ&h\gﬁ) e?lszzl 0.15 0.20( 0.06{ 0.67| 4.63| 0.12] 0.01} 0.01 18 32 21

~E LT Z Y N o

Lich T, RIGOEBEMLITAE

Note E=7200kgf/mm?, t=40mm
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) v < tk, REBAHRC - T, BERFHOXEE
' . Ho DIRRU B2 RE Uiso HEACE, EX 500 mm
iﬁ-* g g LT 2~3mm OFEHH,FE L THLDT, MEoO
Tz EZEMINT L, AEHEN 1mm E2ELTC/% X
80~ 100 2‘@1\ 7oy i .
500 50 LTz, %7, dressing f+ EFw, Ex v 7T

Strain Gauge 1035~
. s Lvd
| | N
i <
i i i

Fig.1 Test specimen

44~486

“Table 3 Typical welding .condition of butt wel-
ded joints

Welding Method: MIG , Welding Position : Horizontal

| Note: Painting before welding of path number O in order
| to produce porosities

Table 4 Results of X-ray test and fatigue test
of as welded joints

speci. to'! fouinal Fatigue 2) 3)

A-B(C) Ran:e Nf Kx As

(kgf/mm2 ) |(x10%ycles) | (%) (%)
10-113) 18.6 1.5 5.1 0
10-2(3) 18.7 1.5 5.9 0
10-3(4) 18.6 1.7 12.0 13
14-1(3) 9.9 14.0 7.3 0
14-2(3) 9.9 1.7 9.9 0
14-3(3) 17.8 1.1 11.0 0
14-4(3) 10.3 12.2 10.2 0
16-1(4) 9.5 17.5 15.0 0
16-2(4) 17.0 1.1 1.7 0
18-1(4) 9.5 9.4 10.7 0
18-2(4) 9.4 16.6 10.7 3
20-1(4) 10.8 8.7 70.5 14
21-1(4) 8.9 10.9 49.4 0
21-2(4) 17.7 0.7 42.4 26
21-3(4) 17.5 0.8 55.8 37
21-4(4) 9.0 7.1 66.7 0
21-5(4) 17.8 0.5 53.0 52
22-1(4) 10.2 10.6 17.4 0
22-2(4) 9.8 10.8 14.0 0
22-3(4) 18.0 1.2 11.0 0
22-4(4) 1.1 4.5 21.0 0
22-5(4) 18.1 4.5 23.6 14
24-1(4) 19.2 4.8 21.4 0

Note 1) A: Plate No., B: Piece No., C:JIS Defect Grade
2) &x : Defect rate in X-ray photograph
3)Xs : Defect-area rate in fracture surface

A& LIz,

3.2 XBBEEHR

£ B OXIERMEE ax(%) %, Table 4 (as wel-
ded #F) 75V Table 5 (dressed #F) iR,
ax X7 4200 E LCEBRBEETHD,
Fig.2 wiR3 X5, BRI SFTIRER ChREGH
L7 R R AREERLEHELHAL, (1R X
> TERE Ul

“X(%‘>=1OOAXB/AX (1)
Axp: BEHBFRO 7 v —F— 1D 5D % LB EEE
i

Table 5 Results of X-ray test and fatigue test
of dressed joints

D 'Shrets | Fatigue 2) 3)
Speci. No. ‘Range Lifge ®x s
A-B(C) Sr Ng
(kgf/mm?) | (x104cycles) (%) (%)
1-1(2) 17.6 4.5 3.2 0
1-2(3) 9.7 50.0 6.1 0
1-3(4) 8.9 54.9 15.3 0
5-1(4) 18.0 5.2 10.4 0
5-2(2) 9.1 116.3 1.6 4
5-3(2) 18.6 3.1 3.3 0
5-4(2) 9.1 32.7 2.2 2
5-5(2) 17.8 3.3 2.3 0
7-1(3) 18.0 2.9 4.2 3
7-2(2) 5.8 22.8 2.5 0
11-1(3) 17.8 1.8 71 0
1-2(3) 8.1 54.0 10.1 0
11-3(3) 18.6 5.9 10.7 17
13-1(3) 1.4 25.7 6.9 0
13-2(4) 9.5 341 12.7 Q
13-3(3) 11.4 43.7 4.3 0
19-1(3) 18.4 3.8 5.4 0

Note 1) A:Plate No., B: Piece No., C: JIS Defect Grade
2) Olx : Defect rate in X-ray photograph
3)Xs : Defect-area rate in fracture surface
4) Dressed condition: 4~10 mm toe radius grinding

treatment
10
L
> o
4 i @© 7
i

40

i i

Fig. 2 Test area in X-ray photograph
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100 T 1 T T

A5083-0 t=40mm $
~ Butt Welded Joint PG |
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-
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Defect Rate in X-ray Photograph, (Xx (%)

©
w

1 2 3 4 i
JIS Pefect Grade

Fig. 3 Defect rate in X-ray photograph versus
JIS defect grade

Ay : BESHEEE (2084 10 mmx20 mm)

75%s, Table4 X% Table 5 i Lo RBRAFE
A-B (C) o AiiR#ES®, BRYHLEEE, CikX
MERR XS IS ORMpERY chFhEbT,

Fig 8 WARBH O XXM ax & JIS KipEk
EDBIRERT . JIS RIBERIAEERTH B I 2
b, JIS O&RMBFRCTIGET B X HRGRTE
WICEETHZ L, DOXBRGED&EKLYSS
LTWh, TOFERTHAEDRTIZE VG, 7, Fig 3
hOFIMADEFIE, JIS OFEREERHIET 2 XK
KMER ax O ERTOLORTREYELT,

3.3 EHRRER

3.3.1 ABHE

FrralBay, BRMER 100 ton 37 RIFE 55 SREA S
WT, BB OLETWER 100mm MHES 5 » 7 CHEfE
DOhATRE LI, REBREGTL, ZRAK D Tl FE
DEIER D EHE (G R=0) & Uiz, 1, I6H
SR, BMFETEO BRAAFIGS T 7. 5kgf/mm? 7
HON 15kgf/mm?® & U, BZIAKIG T T Fh b Okgf/
mm? & Lo, 7c/EL, ABR 7-2(2) 0B &0
PGS, 8kgf/mm? & Uiz, ¥, WMERBIERE
EL, BELUEEIR 6~10Hz & L,

3.3.2 RARKER

as welded MF7e LT dressed #F DIEHRERLE
BE2Zhrih Table 4 /500 Table 5 KRk, 7,
FBRFObLT AL OREYEE LT, R=0 Y
DEFFATER D LTS DEECEE LE Lic,

WERMEE as i, WE»HHE LCEABXRBRTS
Do MEWXEWMEBEICKT 5 KIED 5D %S4 cHkR

~44

80

Fig. 4 Test area in fracture surface

THZ ENEV, L L, XEXRBERIXRE ERLT
WCAHETCR T 5B ERTHHZ &b, 22T
X Fig 4R d X 51, ERHEACEWTEDL 7 7 — %
—ANEENRLIE 10mm OFEETOFHEME L, (2)
RTHEHELR, Tibb, REWREEKERYEDL
o

as(%)=100Agp/As (2>
Z T,
Asp : ITABRERBFNO 7 2 — 5k~ 1O 55 5 B
iy
Ag : HHIEHP OBERTERE (2 04 10mm X i
=9

IGEEHE S LHMFS Ny OB £ % Fig.5 wi
To HFOHBEB® IV ®I1X, ThFh as=0 icxf
BT55DTHD, Tihbb, as welded #F B L8
dressed #kF D 502 WEEREROILIHIA & B Ea L
DEARER LIS DTH B, Fi- f8EM as welded
WMFRABHA 7o b0 dressed BEFERERF O BEETEIR I
% Photo. 1 7R3

WWEC 7 r —F— %8 ¥ oA OBEESES

OAs Welded (Xs=0)
® As Welded (Xs>0)

& Dressed (Ks=0)
& Dressed  (Ks>0)

Note: 1) R=0,RT
2) Number indicates JIS Defect Grade.

3) Grade 4’'means grade 4 with very large defects.
4) Ks means defect-area rate in fracture surface.

30 T T T
@

20——>3-3:2
2% 179

—
o

Stress Range , Sk (kgf/mm2)

T T T T

n

10° 105 108
Fatigue Life, Ny (cycles)

Fig. 5 Stress range versus fatigue life (Sg
versus Np)
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Al 54 AS083-0 M EAR#HFD I r — A — L HARERE IS HEK L oFIc DT 471
FRACTURE  SURFACE SIDE VIEW ?g;fmffigiifi;§;o§
Z, oto. TN Z, Z7
A-3-10.7(18-2(4)) D-2-2.2(5-4(2)) 2-0-3.2(1-1(2)) T

D-3-4.2(7-1(3))

A-13-12.0{10-3(4))

A-26-42.4(21-2(4)) D-4-1.6(5-2(2))

A-52-53.0(21-5(4))  D-17-10.7(11-3(3))

D 40 60 80 (um)

I
i

i

Photo. 1 Fracture appearance of butt welded joints with

blow holes

i, ThzaURBRAOBEMFG LD LFICKELRD
EERELRWESTHD, T, BWHEIC S e —h—
ZEERVRRAATH Table 4 /b0 Table 5 iR
TERED7 v — k- AXRRETHRMINTEY, &
DI EMB T r—F =L DEFRIVNI W & EEHER
BIAEHE DI Edsboind, LishioT, e
REWREOMOYEL & THEREDT S50 223k
BERKEVEWL D, bBHAT v — k- L DEFRK
DO OPENFRICKEL Inb &, WHHGIIHE
CET T %, RIS KIEJZALTOT v —h— %
HT5 as welded BT, BEHHESOETFNEZ L,
WIS 7 = —h— 0 & & I BB OEER,

1-1(2)
24-1(4)

5.203)
¥ 56

2w
AN

Note : A-B(C) indicates specimen number.
A :Plate No., B : Piece No..
C: JIS Defect Grade

21-54)

Fig.6 Fracture path

D-0-21.4(24-1(4))

X-o{s-olx (Spec. No.)

?— k= VR EETICEEIEREE S
BrL7cRBR A Th, MFERBRAGE»S
HZbETr—h— A LBAUNKELT
WEHDL BB,

4 % £
4.1 XIRRMaE & BERRE R
DR

XMRBER ax & A E K EE
as LOBEMR%E Fig7 wix ¥+, AN
i, #E 10~50 mm DA A-eHkF
R (Fr—Fh—=n)D1 monCi £
EolcdhieTe , L, FTr—sk—n
X, 52 ERIBCHATHE ORI E
WEWbRTWB R, KRB X,
WHEEIC 7 @ — 5k — A —EE07 LT

A:As Welded
-~ D:Dressed WEREBROHN ax & as Lo WG

NIV ARBREREZEDTLET— 20D
12F 80% 7% 0.5Zag/ax<2 OZERN
WA Twb, Ik, ARBRERIZITIE
aslax=1 DFITH > THHL TS D
3 XL, goBET ax DN WHE
TEFERAZRCL T2, Zhid, REROBEEED
ERZIBbDEELRD,

4.2 BHBEOLVICEBELLEITO REEHE O FHHR

EHL&
Fig. 8 1z, XHBHER (@K X0 0®) ¥ &»T, Al

100

S
]
@

NVK )
® As Wellded (A, t=40mm) 3
4 Dressed (AL, t=40mm) AV D
© Steefl, t=10~50mm>1% A

/ R \CY’//
A &

A

348

-

" Defect Rate in X-ray Photograph , 0tx (%)
%

05 1 5 10 50 100
Defect- Area Rate in Fracture Surface, Xs (%)

Fig. 7 Defect rate in X-ray photograph versus
defect-area rate in fracture surface (ax
versus ag)
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472 HARERE

LWMXE H12F

@ As Welded (H)

® Dressed (H)

@ Parent Metaf
Flushed
Dressed

@ As Welded (V)

® As Welded (OH)

® As Welded (H)

Note : R=0, RT

} Present Data

Literature'®

Fa
[

w
o

S
®

T
\\\\§\\\\

S’cré‘és Range , Sr (kgf /mm?2)

\@
10 _— )
~ .
-~ \§\®
N
5 15 SS
10t 10 108

Fatigue Life; Ng (cycles)

" Fig.8 S-N curves for A5083-0 aluminum pa-
rent metal and butt welded joints (P=
50%, afS:0>

&4 AS083-0 ORI ATEE IR A S
T O R L TN (BERER P=50%) & o
)

® as welded (H) Sp=256. 1N,~%278 (3)
® dressed (H) Sp=284. 6N ;0262 (4)
O B Sp=107.6N,~014¢ (5)
" ® flushed!® Sp=100.3N,~0-15% ()
@ dressed!® Sp=150. 3N ;70208 (7))
@G as welded (V, OH)®

Sp=184. 1N, 023 (g)

® as welded (H)'®  Sz=209. 4N 70280 (g)

>
— e

dressed &l - BB EREY 4~10mm & L=
54 v #— i

B PTERBE % & I B EEd
LR X 5w REEBRAEE L)

FRBHRD as welded #F (Fig.8 20 ®) 12,

WHCRBRCER LB EH#TF (Fig 8+ @) it
NE EEFREL > T B, Fi:, dressed #F (Fig
8D @) O &LHEHEIRWD, HEILLER
- TWwb, as welded OHEREBFHEMF @ ¥z k@
ZREHF O, FRVRPBIFRDIC dressed ik
FLEEYRECBWTREN RV, LN -T, HaXx
METLBRESBOBR T D 2L LTHREFLK LY
I<ThiE, BEFREQCHENEDRE LEL NS,

flushed & {f :

4.3 HERWGEL JIS RIELHREDHES

HARMEREORDTZ, BE, ERIED as welded
MFEREOEFRELHTHRBEEMRF O as %,
TOBEERT T 25 BRARMGRETHHENLE S
NTWD, Tiebhb, FRCILEFBREETEID L,
RIEIZ X 2 FEHBERTROFIWNECBEXHALT
VW5,

LavL, ZOHETIE, as welded #F st LT3
BRMEERIPED LN T2 TEY, as welded fF
BTN dressed #EF D FEFMED, FHIEABEEKMGE
ROBEKCH>TED LS HPT L 00 % HEHTS &
EW Ui B A 7 AMRTD S-N BROAET, &R
FafkF & REGHEF CIRER B 2 &, FlMhofFTh
EHFREOELOEIRE VW &, ILIFHERER
BB ax & ag EOXIGNEETRIRWD, BE
aslax<l THAHZ LisE® ZELT, 1) BEHES
Ny=2x108 cycles, 2) #hEEFER : P=50%, 3) as/ax
=1 L UCFHfiT5 2 &1t Lz,

LT AT, HRGEMPIZEHS SR 32 4T, Ny=
2X10% cycles @ flushed HFOFEFEMERIK OFFH
KELT, Q0 XEFWELTW5BY, #BET +15% T
»% (Fig.9 &),

K=90—40 log ag (10)

et
—

KB(E’!’SI’EI'?‘%) flushed F 0
Ny=2x10%cycles T BE
mm@ ﬂushed BED
=2x108cycles TORE%RE

K=

xX100(%)

100

@ Al As Welded

& AD Dressed }Present Data
a A
0

0, Flushed ™ }Literature

Steel, Flushed®™
80

® Flushed®: K=90- 40 Qog(Xs

2x108, K (%)

D As Welded

Refative Fatigue Strength Factor at N

|
!
l
|
|
|
1
|

20

-H—F—-—-L——((Xs/dx 1

JIS Defect Grade

I R T —

Defect-Area Rate in Fracture Surface,(s (4)

Fig.9 Fatigue strength factor versus defect~
area rate in fracture surface (K ver-
sus a@g)
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Al 44 A5083-0 MEEHMFED 7 o —k— VEAERER L JIS g L oFIEe 2T 473

ags  WHERMEER (%)

A0 R LTk bhicd D TH B
MR Fig 9 WiRT X5, Al b +o#EmaT
X5HDOTHHE,

T, AR L FEME O flushed #F (Fig. 8
F0 @b (6) R W75 as welded #
F i LUK dressed ##FE (Fig. 8 70 @ 500 @)
D, Np=2x10°%cycles &I} 5 HEHEE CIT,
O HENESFRERRK LT 5) X TmONET
jzbbfto

¥F, RESRFXOEYHREL, Ny OBKE as D
B oL LTERTED LHE LT

Sp,x(Ny, as)=Sp x(Nyf, 0)- fx(eag) an

T, fx(es) 1k as OEREBT, MEERTH S,
Thbb, as OBEL Ny THKE LW EEE LI,

b, kMG flushed F D N=N; T DO FEXH
B Se,r(Ny,0) T AD RO\WAZEKRT &, (12)RzH
Z)o

Se,x(Ny, ag)[Sg,r(Ny, 0)

=fx(as) Sgp,x(Ny,0)/Se,r(Ns0) (12)

(12) R fx(as) 28 Ny KIRF LRV &2 b,
Ny=2x10%ycles IR 5 HEMF X O FEYEE
FE KA RDOLSHETE D,

- K=Sg x(2x 108, ag) S ¢ (2108, 0)

= fx(e&s)-Sg,x(2X10%0)/Sg r(2X1050) (13)
7L, fx(as) WLTEDET Ny 2% 2X10%ycles 1@
HENF =2 EBBEDONEE Ly,

ZDOEB L THRDI Np=2%x10%ycles BT 5%
B LT ORGeEEMRT O EY MEREK & B
KM% as & OBRY Fig 9 Wit fok, WERMER
as XRFRARREE ThH S, Fig9 hbbhd L)
iz flushed $F DOBEAIT, WERGEROBEAIFENE
BUCEHRBEIET T %5, —77, as welded F 054
ik, ERIETS KRBT X BIHHERDIDESMEL
ET3T25, REOERRREERIER LTS Ry
BEDETIIE UKV, i, dressed FIXFHEOH
BEAEZRLTWb, = OB, flushed 7l imd
MWERENISIEFIER I 52, KREEH2RER T
ETDHRRESRD Y, AERBIIIEL s icns
Bbhb, —7J5, as welded SF DHATTXCTHHFX
faoic, ZoRhEIHEMHIVE D EEbhs,

—A%ziY, as welded #k3F X » 3 dressed #HFER
flushed HFOHVFEHEELIFE L EEZ LR TH
B0, THRIEEXBEESPIVEEOZ L THY,
AXRMEEIKE L e, BoEA I Ebhs 2 &b
hoite

Fig.9 Wit X5, F— 2R REODTHhER

BEETE LV, L LEAD, as=005— 217
iz 1 STHERFL, asgx0DF — 2 F—D—D>DER S
FRLTWDZ EnD, as=0D7F—~ X ICEALAY Y
TP 7 — 7 &5\ oo BRIEMTF ORE5RENT
L BRADOWERIGERE, F—2REDODHETH
L\, dressed #6F OB EL, 10% BE LHEEE N5,
F 7, as welded #EFOBEAIIL, 20% BELELDL
B, Liai-T, as welded F OB TE S BT
WERMERT, 9 20% BETHHEELZTIVTHS
5o

¥, T TOWmKRMERE, £BEEESORIED S
DEHEE TR, (2)RTEE LI X 5 K
LTWABESTORMEDOEDD E& Th b, Lich-
T, &EHmCT2HEAMBEL D I AZDHEER
b,

Fie, axy & oag LOBR (Fig 7 eb e ax &
JIS RS & DBR (Fig. 3) ¥ FWT, Zh AR
EREREHET 5 JIS RIESEHERDHD &, Fig 9 &
CRT X5l b Tihbb, aslax=1 35L&, as
welded #kF OFAWHERIEERE JIS KEAEHR D 4 Fic
HYTBHE EMbnb, LA - T, as welded EFiz
HLTE, A &b JIS RIFEHR O 3BEELHAT
xHLEZDLID,

ok, IR EEBC AN CHERMEL RET B4
ERHHBERL, EFHEEYENCLLERE, IF
LDFENRBRWEEDLN S, 2 2 Tlshich -7,

5 & & &

LNG 2 v 78 Al 4 (A5083-0) © 7w —Fk—1
wHF 735 as welded 7o 5N dressed D22 &2 F Rk
FRABRAIZEEL, XBRELALOCRE@IIFIEYEIEDY
FEHFRBYERL, TioHmAREON,

1) JIS : Z3105-1977 D& RIEEFZIKIET S X 2
KEREIENCEE TS Eiel, DOXBRGEDOL
HEREEET D, TOERTHEOREI X\,

2) XBREEE ax & BEOHERREE as £13,
HEBEH I ORIBES 5 2 EBHALNEIgoTe, £F— %
Dy 80% H 0.55aslax=2 DEHICEE IR T\ 5,
BT, 7 r—h— L EEE RO HF L TW5 &
T, ax & oas OFIGAEBIT I,

3) N=2x10%cycles |z 1T % &EHET D REEE
BEMTF D, BRI flushed fF DR HREICKT5H
K RERE K & RIMOBEEXRIER as OBRERD
ol oA, T e —Fk— iRt BHESEENL, flushed f#
F, dressed #F, as welded F1wc B @It 7
LI EDHBM ST,

4) as welded #F 0 A T X % BHMABHE KRR
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%
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