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Fig.2.1 Method for measuring beam power density distribution

Table 2.1 Welding condition

Accelerlating

voltage V, 50kV

Beam

current I ZOQmA

Welding -
speed v, 25,50,100,200 & 300cm/min
R 17 5mm

distance D0
ay parameter 10.78,0.88,1.0,1.15 & 1.40

Welding Flat, Horizontal,
position Vertical-up & down




(a) (b)
Fig.2.2 Welding method with Ni filler metal
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_

Humping
bead

Solidification crack
(Longitudinal crack)

7.

Welding speed

Frequent occurrence
of root porosity

Porosity
\t/
/)

1.0
g, parameter

Down focus .—l—-——— Upper focus

Just
focus

Fig.2.8 Formation regions of welding defects

Fig. 2.5 ~2.7 iICid, BFHEAAPBERCEAT O RERN, FooF 1 FicaNg
P, IW—=hRUSTF 4 ROCIT—=IVRIYyy bERT, BREENEZ., ToERAFRICEY
Fig. 2.5 CRLZ#@E N L K TPELICHEHZ LD, MER, YROZ LB
FORBEEABEZHELE<EHEL WD N, ZoKREHEIRBICKIEHNICBTKE
29 —~HRBARBEETESESICE, FhEzHoRVWHECBWTHRESE O
BEIROOND, Zhid, BREBOWHHEHIC L > TRERICH BN 2 BEOLEHHE
5ZLICE2HDT, AHATE., BEHRLBEHEOFEVWHIANOTHREE L2 RFTREL
LTWwad,

Fig. 2.6 ICik, RO 54 %2RY, BT -LEBERREZHKA T COBETH L -
H. MEHOHAEEEDN SV LBEEFCKBAITBREI L. JEAFELLELB VLR
OYF4ELTRETEY TV, LALEBDMDL, FASEFEEN TS ICERVHEHHMICBNT
b, BELEHFCEI->TEH, BREBOHHEHICERFEL TAROILT 1 OREFBDL N
221, ZOBORTOST 4, BICERRZY, BREBRORBHLE A L HEEICEEL T
BY, TOMEBELZEINCRETT S,



24 7, Fig., 2.7T CRTEHIE, BIAARSOS VI LR EEHE2E KL, 2hB
ERBEEEALRY, LALERNSB VRN, IDRBRENZ L, - RO>F4»
I—=I)RSYy NeRFENIBMERREORBABFEEICREL . BEKTOHRBELICR
ANd, ZOEIBRANLZICEI RIIZ, BFE-LABM2BMT 2 8B TRET S E
., GEEBELZHECTZZLICEY, TOHRRBEL2HENS,

2. 4 AHRTHWEBEBOU - LN :

AL, EVvF—IbiEickY, BEFE-L0ONRTD—EBENHEZEL ., TOXMBH
NESNBEZ2EICER L2 EHLTWS?2Y | Fig. 2.9 &, Fig. 2.1 0)73&“:'(
ROENRT—BENFO—FIRZRTA, KEETHALLOBRLRARKIC, EANELY
bL Y XPTRABCENSH, BAMNED L<REIALY S THTRERS>HEFE L L
bHEmMERLE, Fig. 2. 1010, HEEIORDEE -V D1/I0TOE — LB 1/10Ws
HFICABTAMEDLROEE-LEBEORMERT . WE— LBESMEEAERICE
WHEEIK (Do=185mm ) TEHIE—HTD2DICHL., EMAFHEILICRD L (Do=195mm ) |
ABFAMEIKCIURDEE-LEN/I0W: 2 EEIZEDICRS, ZOBE, MEOE
BMNBILETOENEL, ABTAMNETROERBU LoESNER, E0ESNEE
YHEWMEL Y XPANEBITT L, WRLU Y XBHEIERELZ>THBEEEBRLRERIED S
h, AHEOTHhIFIS~2mBEREL o> TunE,

Zhit. ABTANEDARABTOBMBICE Y E—LBE2HLUL TWB EICERAH
5, BICHENDESIC, RATONT —EESMALERS>AEFY L 2 DHEB TR, BEL
R2ANWNANY RAEREhBESH, FRAAABICHRTERETOBEMBLINEMT 2. ABT
AMNETHRABNCHIAEBICEREEZ%L L, 20¥EB2TELEF/IMEILTVS
M, ABTAMABRFOENE.2BET2LHLMCRIIUNAY FOERARDOHH, &
NWAEDOESNBLETOTHEAELEFEREEZDNS, ZEL, KWXTERRLEG
fHiZ, IXNTABTFRAMEKICIVELEER D LICERLE, 2hidhoZ OWREE
LILLVESONWEHERRL ORI Z2EBITA22DT, BICEBLESNENDELSLS
BElcid. Fig., 2.1 TRUEAEICKYESNERZRS, £5ES D & W WER Do
DHERRLIE,

2. 5 BRABEBRRUCBRENAY-YECRETHEEATA-20BE
UEARMICAWEREROY — L BHEE2HBICLELT, THEERZROLCHERAS
HRPEEENE -~ VICRIETELZDNRT A -2 OFEBER =, Fig. 2.11F, HERE
A 25cm/min OB & CHEEANBEL* B 2R L2 LEZ0oBNHEHICS T 2BA»TBRER
To GEDN 1L.0KYRELRER, TLbOEAMNENRHNRELY EHICHDEMH (B
) T BRABFEICERBESZIES - LHAFRY - LRy, RETREEDR AN



Vy"SOKV I,=50mA [=4,98A 1,-0A

Do (mm

145

165

175

185

I~
AN
J

Do{mm)

195

Focal
point

- e =

Fig.2.9

Power density disteributions for
various objective distances

Vp=50kV Ip=50mA  Ic=4,98A
—o— 1/10 Wy
E ir --@-- Beam dia. by AB
= test
- e
3 ko -
\“
..
:'_3. Beam dia. by AB test
1710 W
E .l Q”*Q_ B i
S R Focal point by
£ Y _.e
=] N J AB test .
O <] ~ —
| N Y ‘ L
S.e
1F \"8‘-’—" - @ Focal point
\o
125 135 145 155 165 175 . 185 195 205 215 225
Do (mm)
Fig.2.10 Distributions of beam diameters measured from

power density distribution and AB test



vb:SDkv Ib=200mA vb:25cm/min

10mm
L

(a) Gb=0.88 (b) Gb:l,OD (c) Gb=1.U,O
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Fig.2.12 Transverse cross-sections of EB welds for various welding speeds
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