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Abstract

The waveguides in the injector linac of KEK are WR- 284 (WRJ-3) made of a few parts, i.e., rectangular copper pipes,
stainless steel flanges and sometimes cooling pipes. The Electron Beam Welding (EBW) is a well-established way to
assemble these parts into a waveguide. EBW is costly therefore it may be suitable for the mass production. For a small
amount production case, Friction Stir Welding (FSW) can be used and suitable instead of EBW. A test waveguide by
FSW shows fairly good performance. FSW is expected to be another good way to fabricate the waveguides.
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Figure 1: Assembling of the waveguide.
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Table 1: Waveguide Specifications

A IS WRJ-3(72.05 X 34.00mm)
JERE R A 5 mm
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BIEEMR L 1.05 BIF
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Figure 2: Principle of FSW [1].

Table 2: Comparison of Bonding Methods
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Figure 3: Cut away view of welded test sample.
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Figure 4: Sample under tensile test.
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Figure 5: Joint of a test waveguide. Welded by FSW.
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Figure 6: Test waveguide fabrication completed.
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Figure 7: Waveguide under test at the resonant ring.

4. BimEFED

FSW T, T x OER T DA TR EE I 7e< &
t EBW CRIFREICER TECWDHEEZLND, HEL
HIF 72001213, IR HEIE T ORISR O ER O E 5
LG BAE E NI AT 20 E R H D, TOHLAN
DOBRIZITE R E NI D720 LB ER ST 2D,
ARIZFDOREBNT A 72 o1,

ARG TR IX BRI L2 B CU — DR E
720 @< B0, ZFDRBIIAS FIRMEIH THD, i
THORET =20, WETHIUE, NEORE (LA
B 14 BHEE S BEE LAV, 20 s, i O
TN BRI A TSI THD LRI T A9,

A 1D FSW DS/ R Mk 52 SRS & O T B
7B G R D | Bk kk 2 7o r— A T2 2
WFRFCED, HEEWRRRESRIL, TAI=U L v TR
TABERETHD, e X~y = TR A —
(B2 AL ; MPF3140DS) 2 i FH L 7235 & £ 6 Al BE
720 — %A X%, X=7500 mm, Y=4900 mm, Z=800 mm,
AR R IRSIIT AR EEDEE 25 mm EDOZETH
Do

SE Xk

[1] BART—)a—ar X “PEEEREE A (FSW) i,
http://www.hitachi-power-

solutions.com/products/product02/p02_78_01.html (2018)



