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Welding Quality Evaluation on the LASER Welding Parts of the Zircaloy Spacer Grid
Assembly for PWR Fuel Assembly(II)
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ABSTRACT : Nuclear fuel assemblies for pressurized water reactors(PWR) are loaded in the
reactor core throughout the residence time of three to five years. A spacer grid assembly, which
is an interconnected array of slotted grid straps and is welded at the intersections to form an
egg crate structure, is one of the main structural components of the nuclear fuel assembly. The
spacer grid assembly is structurally required to have enough buckling strength under various
kinds of lateral loads acting on the nuclear fuel assembly so as to keep the nuclear fuel assembly
straight. To meet this requirement, it is necessary to weld the welding parts carefully and
precisely. In this study, laser welding qualities of the Zircaloy spacer grid assembly welded by
two welding companies, such as weld strength, weld penetration depth, and weld bead size, are

examined and compared.
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Fig. 1 Fuel assembly for PWR
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Fig. 2 Schematic View of a spacer grid
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Table 1. Comparison of welding parameter

Welder A
B
Paramet ZA1 |24 10|24 0| &A1V
%%Z%Q 4114 | 4165 | 4131 | 420 | 430~435
Auz(Q) | 242 | 245 | 243 | 260 [2529~2559
Pulse
width ga | 80 | 75 9.0 8.0
(ms)
Shot count 8 7 7 7 7~8
Po‘fgf(iw) 30 | 32 | 34 | 30 N/A
Repeat(Hz)| 17 17 17 17 17
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Table 2. Comparison of weld bead size (x T')

elder A
B
Parameter ZA 1 |23 0|24 1I|z=4 IV

AR A A ()
- Pk 5112 | 5.057 | 5.100 | 5.246 | 5.210
- ¥xuz 0.1008 |0.1127 | 0.0963 | 0.0757 | 0.1383
- Lower 95%

A= HF | 5060 | 4999 | 5050 | 5206 | 5.167
| A) 2 A} (B
- Y 5370 | 5264 | 5309 | 5437 | 5368
- ¥ZW3 0.1105 | 0.0872 | 0.1276 | 0.0970 | 0.2936

- Lower 95%
A% HPF 5313 5219 | 5243 || 5387 | 5277
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Welder A Welder B
Fig. 3 Comparison of Weld penetration depth
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Table 3. Comparison of weld penetration depth

T
Welder & B

SHEA

£9z]

- ey 4.43-4.65 3.19-3.38

- R 433452 3.34-3.49
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