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Mechanical Characteristic Evaluation of the Mid Grid Spring in PWR Fuel Assembly
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Abstract

The spring load-deflection characteristic tests were performed for Westinghouse type
17x17 and 14x14 fuel assembly mid grids to evaluate the mechanical characteristics of the
springs. Six kinds of prototype mid grids manufactured by KNFC were tested and two kinds of
test methods were used: block test and in—grid test. The test results showed that all tested
mid grid springs satisfied the criteria required at the beginning of fuel assembly life. In
addition, the variation of spring characteristics resulting from the difference in the mechanical
properties of spring material and spring shapes was investigated. And the validity of the test

methods was discussed.
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AN x uxFS =W xg (2)

o] 71X, FS = grid spring force, u = friction coefficient, W = fuel rod weight

g = shipping & handling acceleration, N = number of grids

2 ()2FE FS = (Wxg) / (4Nxp ) ol 17x178 2 14x143F0] st AL A3, ~x5g

kgf 2 1.10 kgf o]t}
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o714, P, = 2n °EI/L?% F,. =4 uFS,
P.. = critical buckling load for tube, F,. =rod breakaway force
FS = spring force, L = grid to grid span length, up = friction coefficient

E = Young’s Modulus, I=1 x (D', -D%,) /64
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AH| as 2 AAAAE | AAA U.TS. Y.S.(0.2%) EL
= A ZFA} oAb (MPa) (MPa) (%)
7-i-a A A} C A} 434.8 326.8 34.6
7-i-b 17x17 W C A 458.0 348.0 32.9
7-i-c 2| A A A} B A} D A} 468.0 355.0 30.0
7-i- E A} 485.0 366.5 33.05
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-0~ 2| A A A} B A} D A} 477.0 375.0 29.0
7-0-d E A} 487.5 348.5 31.7
4-i-a 14x14 5 A A} C A} 441.9 331.3 33.6
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X2 87 2xE E AY Ay
o ~3Z g v/_\‘ﬁ\:ﬂﬂj'
AAAA | a2 e Casy R,
°r o (kgf) (mm) (kgf)
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A A A A} ~ Nom 0.254 3.55 3.67 3.77 4.12
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= 4-i-a 4-i-b
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A3 9.03 Max 0.477 3.27 3.42
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Max. Stress —¥ Max. Stress
(a) 17x17 & WHF-AA A2 =2 (b) 17x17 & WH-A A AxpF =25
- AXARA gl g 2AL - AA AR gl g 2AL
o e
o =
B -
Max. Stress
Max. Stress
(0) 14x14 8 WF-AA AR ~25) (d) 14x14 8 WEAX AR AL
- AAAAA] @9 Al BA - A A AZE @9 A BAL

a9 6. F3kea $984 A3 (unit: psi)
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