o}
Tor
T

o

ol

dolA §H4 =A

Investigation of the Weldability of Zircaloy—4 End Cap

Closure of Nuclear Fuel Element by Laser
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Abstract

The selection of proper welding conditions for end cap closure of nuclear fuel

element 1s important in respect to the soundness of weldment and the improvement

of the performance of nuclear fuels during the irradiation in reactor. This study is to

investigate the optimization of laser parameters, optical fiber transmission and joint

geometry, and the characteristics of bead width and penetration in connection with

shielding gas and plasma formation during the laser welding. In this experiment, the

results show that the laser beam weldability is satisfactory in respect of the micro

hardness, mechanical test and microstructure.
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UV grade fused silica
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Fig. 1. Welding specimen of Zircaloy-4 end cap closure

NGYAG Laser Head

Opucal Fier

Fig. 3. Schematic illustration of optical fiber delivery system.




Table 1. Tensile properties of GTA and LB welded specimens.

02% YS UTS % E
Specimen Type Dimension (ksi) (ksi) in 50mm
Each Ave. Each Ave. | Each | Ave.
62.5 78.4 37.2
A 13.08x12.24 65.5 62.9 80.1 78.4 35.6 37.1
(0.D) ID) 60.8 76.8 385
GTAW 58.9 754 357
B 61.4 59.2 771 76.7 36.5 36.3
57.4 77.6 36.7
575 75.3 40.2
A 65.1 61.3 771 75.4 394 39.7
61.3 73.8 39.4
LBW 57.7 776 36.2
B 66.3 61.9 78.3 775 35.8 37.3
61.8 76.5 39.9

Table 2. End-cap burst properties of GTA and LB welded specimens.

UBS (MPa) UBE (%)
Specimen Type Dimension
Each Ave. Each Ave.
530 28.8
A 13.08x12.24 2;; 0283 gg; 285
GTAW (0.D) (ILD) :
532 28.9
B 524 527 275 282
525 28.1
524 39.9
A 526 526 36.2 37.8
LBW 528 37.2
530 30.7
B 520 524.7 376 354
522 37.8




	제5분과 : 핵연료 및 원자로재료(C)-금속 
	분과별 논제 및 발표자

