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1
Table 1 Comparison between computed and test results
/% /%
1 2 3 1 2 3
14.7 19.0 66.3 8.89 1.11 1.92
GAP 14.4 18.3 67.3 6.67 3.17 0.44
13.5 18.9 67.6
1.2
LJ-5000
YJD-17
PZOR-17 2
2 GAP
6.67% . GAP
2.1
2 1 3
2
Table 2 Parameters of composite laminations and equivalent engineering constant
/% /GPa
o° 90° 45° E, E, G, U,
Lam3 +45°/90%/ +45°/90%/ +45° 0 40 60 21.7 61.0 21.6 0.27
Lam5 +45°/0°/90°/ £ 45°/0°/90°/ + 45° 20 20 60 43.8 43.8 21.6 0.40
Lam9 +45°/0°%/90°/ + 45°/0°%/90° 40 20 40 65.7 42.6 15.7 0.32
Laml1 +45°/0%/ +45°/0% 60 0 40 84.8 18.6 15.7 0.71
Lam12 +45°/0°/90°/0°%/90° 60 20 20 86.9 38.4 9.7 0.22
3
Table 3 Load distribution of different composite laminations
1 3
/% /% /% /% /% /%
2 GAP 2 GAP 2 GAP
Lam3 11.0 16.0 11.0 14.7 20.2 17.7 16.6 19.1 68.8 66.3 72.4 66.2
Lam5 16.2 14.3 17.7 18.1 19.7 24.9 19.7 21.5 64.1 60.8 62.6 60.4
Lam9 20.1 20.4 22.5 20.1 30.2 31.1 21.7 22.1 49.7 48.5 55.8 57.8
Laml1 28.6 21.2 25.6 18.8 22.9 24.8 23.2 23.5 48.5 54.0 51.2 57.7
Laml2 21.8 33.4 26.0 21.1 26.2 21.6 23.6 22.9 51.8 45.0 50.4 56.0
3 0° 45° 90°
0° E,
OO
OO
2.2
2 3



835
1 4 1 5
5. 4 5 “ "
% ______________________________________________________________
f%J 2547 375 475%]
=30—1 30—l 5
110
210
(a) 14T
S 0 S S—— S
24T 34T 454 |
<—30*>|
110 150—55 i \
270 :
(b) 1HE54T
2 1 mm
Fig.2 Layout of nails in a row with multi-nails unit mm
4 1 4 51 5
Table 4 Load distribution in a row with 4 nails Table 5 Load distribution in a row with 5 nails
/ % /%
1 2 3 4 1 2 3 4 5
Lam3 9.98 10.03 22.47 58.84 Lam3 8.45 7.92 9.48 21.45 58.92
Lam5 15.34 14.88 22.84 47.32 Lam5 12.23 9.78 13.32 21.58 47.67
Lam9 19.76 17.91 23.26 40.21 Lam9 13.77 11.27 14.45 21.89 39.98
Laml1 21.24 19.04 23.97 36.78 Laml1 15.79 13.56 16.67 22.12 35.45
Laml2 23.31 20.35 24.05 32.33 Laml12 16.32 14.36 17.57 22.73 31.49
2.3
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Fig.3 Arrangement patterns of multi-nails unit mm
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b 2 2
6 2 5 7 2 6
Table 6 Load distribution in two rows Table 7 Load distribution in two rows with 6 nails
with 5 nails for symmetrical arrangement
/% /%
1 2 3 4 5 1 2 3 4 5 6
Lam3 9.82 12.51 15.13 27.64 34.90 Lam3 8.87 8.87 12.84 12.84 28.31 28.28
Lam5 13.43 16.32 16.23 25.41 28.60 Lam5 12.14 12.14 12.14 14.20 14.20 23.66
Lam9 15.27 18.30 16.64 24.23 25.56 Lam9 13.80 13.81 14.76 14.75 21.44 21.44
Lamll 16.36 19.46 16.86 23.66 23.67 Lamll 14.76 14.76 15.07 15.07 20.17 20.17
Laml2  16.27 19.69 16.77 23.73 23.53 Laml2  14.79 14.79 15.05 15.05 20.16 20.16
8 2 6 9 2 7
Table 8 Load distribution in two rows with 6 nails Table 9 Load distribution in two rows
for asymmetrical arrangement with 7 nails
/ % /%
1 2 3 4 5 6 1 2 3 4 5 6 7
Lam3 6.72 8.57 9.55 14.05 26.87 34.24 Lam3 6.33 6.16 5.90 9.03 17.57 17.81 37.19
Lam5  10.41 11.82 12.01 14.67 23.63 27.46 Lam5 9.63 8.96 8.72 10.55 16.84 16.84 28.45

Lam9  12.55 13.57 13.19 14.93 21.67 24.09 Lam9  11.45 10.59 10.41 11.37 16.00 15.95 24.42
Lamll 13.85 14.59 13.91 15.00  20.61 22.04 Lamll 12.43 11.54 11.40 11.75 15.50 15.61 21.77
Laml2 13.94 14.73 13.97 14.87 20.43 22.05 Laml2 12.36 11.69 11.55 11.72 15.55 15.65 21.49

~ W

1 3 GAP
1
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Load distribution of multi-nail joints and its influencing factors

WU Qi-ren LIU Xiao-qun CHEN Hu
Jiangxi Polytechnic College  Pingxiang 337055 China

Abstract The load distribution of multi-nail joints and its influencing factors were studied by use of the FEM. The test
results show that the load distribution in multi-nail joints is asymmetry in the shape of a bathtub. The shape of the
bathtub depends on the tension and stiffness of the two jointed plates and the number of nails. When the ratio of the axial
stiffness between the two joint plates is not equal to 1 the load of the nail close to the end of the plate with greater
stiffness is the largest. When the ratio of the axial stiffness between the two joint plates tends to 1 the load distribution
tends to be uniform and symmetrical. It is effective to homogenize the load distribution to raise the wideness of the

connected region of the two plates but it is disadvantageous to raise the length of the connected region of the two plates.

Key words multi-nail joint load distribution FEM
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