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A Study on the End Cap Welding of Zr-1Nb Tube by Laser
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Abstract

Weld parameters for the end cap welding of Zr-1Nb tube were developed and the optimal
conditions for the welding of burnable absorber rod were determined. Among some weld
method such as GTAW, PAW, LBW which can be applied in a He atmosphere, the last
method was used for the sealing of burnable poison rod. The burnable poison rods were
fabricated with different weld parameters, i.e. charging valtage, rotation speed for two
kinds of cladding tubes. The soundness of welded rods was evaluated by He leak

test, microstructure and radiography examination.
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Table 1. Chemical composition of alloy Zr—-1Nb

Max. content Max. content
Element Element
(ppm) (ppm)
Hf 500
] K 40
Si 200
Cd 0.3
Al 80 .
) Li 8
Ni 200
C 50 Mo 50
u
O 1000
Be 30
C 300 C 200
a
N 60
Mn 20
) F 30
Ti 50
Nb 9000-11000
Pb 50
Sn 500
B 0.5
H 15
Fe 500
Cl 30
Cr 200

Fig. 1. X-ray inspection system (a)Shield cabinet (b)CRT monitor (c)Image
intensifier controller (d)Motion controller (e)X-ray generator controller

(f)High voltage generator (g)Vacuum system



Table 2. Condition of Laser Welding

Ay =4
. H
e JAEE Voltage =
(RPM) (V)
1-1 3
260
1-2 10
2-1 3
280
2-9 10
frequency ; 7pps
time ; 7ms
3-1 3
24.5,
300
t=0.455mm
3-2 10
tube
(small tube)
4-1 3
240
4-9 10
5-1 200
3
5-9 180
6-1 10 400 frequency ; 7pps
time ; 7ms
6-2 10 360 27.0
t=0.9mn
7-1 10 320
tube
s - 980 (large tube)




(a) 2-1 (280V, 8rpm, 7ms, 7pps)

(b) 2-2 (280V, 10rpm, 7ms, 7pps)

Fig. 2. Photos of radiography and microstructure of end cap weld with rotation
speed.



(a) 1-2 (260V, 10rpm, 7ms, 7pps)

(b) 2-2 (280V, 10rpm, 7ms, 7pps)

(c) 3-3 (300V, 10rpm, 7ms, 7pps)

Fig. 3. Photos of radiography and microstructure of end cap weld for small

tube with charging voltage.



) 7-1 (320V, 10rpm, 7ms, 7pps)

(b) 6-2 (360V, 10rpm, 7ms, 7pps)

m K3

(c) 6-1 (400V, 10rpm, 7ms, 7pps)

Fig. 4. Photos of radiography and microstructure of end cap weld for large

tube with charging voltage.
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Fig. 5. Penetration Depth of small tube with Charging Voltage
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Fig. 6. Penetration Depth of large tube with Charging Voltage
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