HE Xt s =28 20000 7.19-22

AR, 2AAT AAFT, 2HLT, o FA™
+ BAUER gt A7) AT e
o FAGRT A7) BTN
okt Bha- @ A LA okl zh gl E]

Design of a miniature electron beam irradiation apparatus for
domain refining grain oriented electrical steel with electron beams
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A nonconstact technique for reducing the core 2 HAARY oo daggid izt d+7)
loss of a grain oriented silicon steel has been A% o)Folx] stopM Faztue] el ¥d A
developed by the use of mechanical scribing, ZAA R #elA, Eot=vl AE, EE AAME =
Q-switched laser, plasma jet or electron beam Arstel A3t Ao g8 AHhsE FIHAA
irradiation. A F S0 TAE T HEE FaAT)E B
Among these methods electron beam hradiation So] v}, Ze] HWe| FHA HIL FLIEE
has advantages of domain refining without any 4ol ol Mg dEgetn QAR a3
HHA Age 2& d71FH e At 22 2 o3

deformation or damage of insulating film on the

i . , EN 1 - - = i
surface of a grain oriented Si-Fe. Aol madn @ HE “ZAdeld

(scribing)” & “AHFA¥(domain refining)” 2=
dPolzs HF e ojdy TA F fdd 2
T2 ody) o|Fo] o] 2Adfo|HEH £4] of
deg e wRFE SEAEt fFEHAAA AT
7hAe] FrAageh TAaA vy gntgke] Ao

Over the past years, this processing was
performed in vaccum of 10~4 Torr or helow
causing the problem of high cost and difficulty
of continuous works,

w
In this pa iniat lect able K
. is paper, a miniature - electron  perme = ABY AmYAY o] qS o) &F meie)
window through which electron beam energy 4 -
0~ 80keV  and 01 5 He A AL Foln £48 Folud 744
el anc averame cumemt [ OmA WEIC olqg del 299 £4% 04AA A4 F A=
ained for electron beam irradiating on air was o] 62d02 W wele]l aA4NS o8 8 4T A
designed and manufactured. Be Aol mele &agie] 9w AAH gAo
27 2AR # 93 AT AL B sk
1. A & FEe FY F vk 22y A1EeE 107 Torrel
stel AFFo Qe APge) o|FolA g
A we dfeas ASHER Frkein g Edg A5 o) 2uRdott B =Reds
AT, ATRA ogWAG oz werel BAA  UrlZelA AANE T4 Faane Edd
AE AT A AHe JuHoR Agstel el ATFAY ERE AL F AR 4% A
AEE S oEE P TAARYE $81 Be AW 2ARAE Adda, AwE 23 A4y 24
AY21E B3 Bl 2 7] dEel] fHgs|eqy A2 B BAEA ol st

_18_



ey},
21 H X &

AAE] J1E W45 A EGUN code® o)
oty Aol M UEHE AR JA o
HaE Ao O FxE HA s A
A 59 AFE FE£9dY @ Ax A W&
Aoz g o)y Y LaBeE ALE3%uT =k
995 % 31x82 mm¢$l ¥|=2 CERACA} A& &
ARgEtETE LaBse WE AREEZ B
evaporation rate’} 22w poisoninge #Elrhe=
Aol gk E 5x10° torr AEY HmA A A
ToME AR GF EAe] WEA &E g
At B HddME LaBe2 datdlEd 79 "t
HWEE A8 1 Feedthrough® 1437 918 4
4¥l AdapterE o]#-6te] LaBg7l ZF9d 5%
staich HEtlE[22]E A A 06 mm =i
AR&8EEt LaBs o ¢ 7F 3.1 mmy L #oba
LaBs = A&7 -?']5}":1 ¢E 32 mm A= 15
A v A R L LaBg o 9t YA

2&s F4 =8 sk

[:l

-

pg R ode g

22 HAd

A A=

MHAEE Axe) Agel we 99
e

rir 4o

facusing
electrode
T fannen Wi

U=rd 2 Bdede 2dda A4y oy
A EHE FHigdzm 2dd49 W= power
dissipation2 ¢4 7}E8 %’éﬁ% Aol goEoel g
ol AFo W7igztel g gE v
"§E]“— E93e 32 Ads 9,:\01"?“]' ok 2

T8 XY 2R2M ¢#eE, "Hey 28n
f”l 5ol AbEH T B

EEI'

2 AFFAE 70~80 [keV], 0.1~2 [mA]e] Az
L7l mE HEE YE-g LY 242 AAHE] 9
&4 &Fug, Eeblg :zal HAR7AE 9= 24
o= A}%ﬂ Fo] fl& Havar 9o ojal 270l
SHES # 1o UdehRym 2 29 a9 38 ikt B
A ‘-H?} Axte] #1#] (range, RV Stopping Power
F Eld,

rlr m}o

1 MR fI=RE Mo E4 Hid
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Fig. 1 Electron gun and EB irradiation apparatus
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