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Abstract

The rare earth molybdenum-lanthanum alloy sheets with thickness of 1 mm were welded using
vacuum electron beam welder. By comparison of welding processing parameters and detection
and analysis of welded joint microstructure and weld defects, the microstructure of electron beam
welded joints and influencing factors of rare earth-molybdenum alloy were studied. The results
show that, the existing form of rare earth La element is La,03 and it doesn’t loss during the process
of electron beam welding for molybdenum-lanthanum alloy. It is helpful for getting the smooth
and fine weld surface by increasing of electron beam current, reducing of welding speed and in-
creasing of scanning amplitude. The molybdenum-lanthanum alloy electron beam welded joints
were columnar grain structure, and there were porosity defect and crack defect. The hardness of
weld zone and heat affected zone were higher than that of base metal.
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Figure 1. Schematic diagram of size for molybdenum-lanthanum alloy sheet in the experiment (Unit: mm)
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Figure 2. Metallographic photos of molybdenum-lanthanum alloy sheets in the rolling direction

2. RMREL R ER A

HL T AROE ARG 6V TECHMETA A F] ) MEDARDAS A U258 B - AHUENL BT, JEBeni i midh
Pl 1 RIS (R EE B AR LT T S 220 B BOGHE 3R THT, P 7S DA R e 3R i 2 B T v is SR PR, Rl
WA S5 7R Je B AT 34 e o B et RAIE I ik - R 22 /N T 0.1 mm, X R[] B /N T 0.2
mm. HL AR B I A5 E AR RFAE 5.0 x 107 Pa.

f#1H] PME OLYMPUS &2 BB AT IR 8 Sk B 30 S AL O824 S WA 2 43 J W 1 T2 3 W 4%
7E Quanta 200FEG ¥ & S 4 s T A B EAT, FIH HXD-1000TM 2 S ffohifi A (S 422 Sk R BB, >R
F DImax-r B X i Ze AT AT BEM J AR EEAH2H O € -

3. /R5HE
31 FAEIZEH TIRERLAAARR

K 3 AR A T AR PR (v) S AT 0 B (0) - J SRR AR R T TR S . AT LA, B
MR IR R B AR N, IRAEE B, RGO XA B B 1 7> Lk, R
SERM AL K IVRZ /DR E A FAF T B TR SR MRS, FEE RUTIEIN . AR IE ) B LA R 434
TEAEL ARG R, JREER I R T T B

(d)I=11mAv=5mm/sd=15mm (e) 1=16 mAv=5mm/sd=2.0mm ®1=25mAv=5mm/sJ=2.0mm

Figure 3. The surface morphologies of electron beam welded joint under different process parameters
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Figure 4. The section morphologies of electron beam welded joint under different process parameters at 2.0 mm scanning
amplitude
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Figure 5. The SEM photos of weld zone and heat affected zone for electron beam welded joint of rare earth-molybdenum alloy.
(a) Weld zone; (b) Heat affected zone
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Figure 6. Microhardness distribution graph of electron beam welded joint
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Figure 7. XRD spectrum of molybdenum-lanthanum alloy sheet
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Figure 8. Line scanninggraph of rare earth element La
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Figure 9. Secondary electronic graph of stomata in electron beam welded joint
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Figure 10. The SEM photos of crystalline boundary multilateralization crack
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Figure 11. The SEM photos of brittlement fracture
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