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Estimation of the Elastic Stiffness of TW-HDS Assembly
Kee-Nam, Song

Key Words : Elastic Stiffness Formula (g8} 7-4 % 41), KOFA (Korean Fuel Assembly : 54}
o1& 43 4), TW-HDS(Tapered-Width Holddown Spring Assembly : v} 1] 7+ &
ZropSA~zel #3ha)), Leaf Type Spring (33 A~ 2])  Castigliano’s Theorem (7}

Abstract

A formula for estimating the elastic stiffness of TW-HDS with a uniformly tapered width from
wo to w, over the length, has been analytically derived based on Euler beam theory and Castig-
liano’s theorem. Elastic stiffnesses of the TW-HDSs designed in the same dimensional design
spaces as the KOFA HDSs have been estimated from the derived formula, in addition, a sensitiv-
ity study on the elastic stiffness of the TW-HDSs has been carried out. Analysis results show that
elastic stiffnesses of the TW-HDSs have been by far higher than those of the KOFA HDSs, and
that, as the effects of axial and shear force on the elastic stiffness have been 0.15~0.21%, most
of the elastic stiffness is attributed to the bending moment. As a result of sensitivity analysis, the
elastic stiffness sensitivity at each design variable is quantified and design variables having
remarkable sensitivity are identified. Among the design variables, leaf thickness is identified as
that of having the most remarkable sensitivity of the elastic stiffness.
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Fig. 3 Free body diagram in each region for upper
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Table 1 Dimensional data of TW-HDS (14 x 14 type) Unit . (mm or degree)

1 2 3 4 5 6 7 8 9 |10} 11 (12|13 |14 | 15 |16} 17

o Ro L Wo t a b C Rl R2 a2 R4 Wi W, ]0 d e
Leaf #1 [30.0117.35|81.0({19.0| 43 {110} 80 | 19 | 10 {7.15] 42 |4.75| 9.5 | 5.2 |38.125| O 0

Leaf #2 1285|2215 | 77 [19.0143 90|80 | 17 | © 0 0 [475]95] 5.2 [38.125/10.0} 8.0

Leaf #3 [28.5(27.15| 75 [19.0] 43 [ 95 |85 | 18 | 0 0 0 (475|195 52 |38.125{10.5) 8.0

Table 2 Dimensional data of TW-HDS (17 x 17 type) Unit . (mm or degree)

1 2 3 4 5 6 7 8 9 710 11 12|13 | 14 15 16 | 17

a | Ro L |we| t a|blc|RIR|a|R|w| | w lo d | e

Leaf #1 [30.0]17.35{97.0{19.0| 4.3 |146] 7.4 | 22 {23.7]/7.15|62.5]4.75} 9.5 | 5.2 |46.125] 0 0
Leaf #2 [26.5]22.15} 92 [19.0]| 4.3 {15080 | 23 } 0 0 0 [4.75]| 95| 5.2 |43.625]15.5]| 8.0

Leaf #3 [26.5]27.15885119.0| 43 [145},75 |22 | 0 0 0 [4.75]| 95|52 |41.875/15.0| 8.0

Leaf #4 [26.5]32.15{86.5/19.0| 43 |145| 85 | 23 | 0 0 0 (4.75] 95| 5.2 |40.875]15.0| 8.0
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Table 3 Comparisons of elastic stiffnesses for TW-HDSs and KOFA HDSs Unit : (N/mm)
KOFA type TW-HDS
In the case of only In the éase of . KOFA
Type A-B)/Bx100 ;
considering the considering all ¢ i;\ I'T-HDS
bending moment (A) | strain energies (B) o
14 x 14 type 235.800 235.299(156.495)* 0.21 174.347
17x17% 177.702 177.443(132.554) 0.15 133.006
% In the case that number of leaves are reduced by one
Aol chgel 27 AbeEE @M@ £ odeh A HDSe) AAAFES ASelel widddE o
s, TW-HDSeld #shel @ &vle] shgzae e ¥4% sl ohgs 2o 428 alah
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