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Abstract: The stress concentration of lock-claws, which are one of the important parts for pneumatic fitting for a
flexible tube connection, was investigated by finite element simulation. In this study, the generation of the local plastic
deformation was predicted when the tube was hooked up to a pneumatic fitting in order to disperse the stress
concentration, and design optimization was carried out using the Taguchi method. For the optimization, the outer width,
bending angle, and inner radius of the lock-claws are used as main variables. As a result, their respective contribution
ratios are revealed as 81.3%, 10.9%, and 1.5%. The ratio of the total stress distribution was improved by 4% compared
with the initial design of the lock-claws.
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Fig. 1 Schematic diagram of pneumatic fitting
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Fig. 4 The result of finite element simulations
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Table 1 Design variables and levels

Design Variables Level 1 Level 2 Level 3
R (mm) 0.20 0.25 0.30
W (mm) 0.40 0.45 0.50
0 (degree) 120 125 130

Table 2 Orthogonal array of Taguchi Lo(3*)

No. Variables Experi.n}ent

R W 0 Condition
1 1 1 1 R, W,0,
2 1 2 2 R, W,0,
3 1 3 3 R W;0;
4 2 1 2 R,W,0,
5 2 2 3 R, W05
6 2 3 1 R,W50,
7 3 1 3 R;W,05
8 3 2 1 R;W,0,
9 3 3 2 R;W;0,

Fig. 8 Shape and design variables of E type lock-claws
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Table 3 The results for FEM
No. Experi.n.lent Max. Von-mises S/N Ratio
Condition Stress (MPa) (dB)

1 R,W,0, 1,199 -61.5763

2 R, W,0, 1,218 -61.7129

3 R, W;6; 1,256 -61.9798

4 R,W,6, 1,202 -61.5981

5 R,W,0; 1,228 -61.7840

6 R, W6, 1,233 -61.8193

7 R;W,6; 1,205 -61.6197

8 R3W,0, 1,208 -61.6413

9 R3W;6, 1,272 -62.0897

Table 4 Response table for S/N Ratio

e kw0
1 -61.76 -61.60 -61.68
S/N Ratio 2 -61.73 -61.71 -61.80
3 -61.78 -61.96 -61.79
Delta 0.05 0.36 0.12
Rank 3 1 2

Table 5 Result of the ANOVA for Von-mises Stress

Zum of DOF SMean Cont(r;/b)utl F P
Source| Square quare | on(%
S; (pi—l Si/((pi—l) Si/S><100 | Si/S.
R 0.004 2 0.002 1.5 0.23 | 0.81

0.209 2 0.105 81.3 12.81 | 0.07

0 0.028 2 0.014 10.9 1.72 | 0.37

Error | 0.016 2 0.008 6.3

Total | 0.257
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