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Study on Stiffness Test of Large Composites Beam
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Abstract The stiffness of the large composite beam is studied for the manipulator dynamic simulation. The 1st

modal frequency and bending stiffness and turning stiffness are got by analysis and test. The test result does not coin-

cide with analysis result. Reasons are put forwarded about the reduce of stiffness. Undesirable molding process and

broken carbon fiber are the major factors to the stiffness reduce of composite beam.
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Fig.1 Sketch of large composites beam
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Fig.2 Half-power bandwidth method

BTy — 5 B3 A 3 s

L

K3 Koy
Fig.3 Uniform cantilever
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Fig.4 Sketch of tension stiffness test
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Fig.5 Sketch of bending stiffness test
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Tab.1 Analysis result

—BrAER RARRIE 25 i R HFERIBE
/Hz /MN-m™! /(MN-m) +rad™ /(MN+m) -rad”’
28.81 102 1.13 0.397
-

it i S L 60

o e e = e SRR
it AT R Sl IR

Ko EEEIT

Fig.6 Modal analysis of large composites beam
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Tab.2 First nature frequency comparison of

the different large composites beams

y [ z ]
R
R/ Hz  FLJE /% R/ Hz PRI H/ %
1* 30.42 0.09 29.56 0.08
2* 28.62 0.08 29.50 0.08
3* 30.09 0.08 28.90 0.07
4* 29.33 0.09 30.51 0.07
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Tab.3 Stiffness comparison of the different large composites beams

- P AR B2 2%y b i 22 2 b R L% W
/MN-m™! /(MN-m) -rad™! /(MN-m) -rad™! /(MN-m) -rad™
1" 78.1 0.734 0.795 0.296
2# 79.4 0.779 0.793 0.289
3* 74.4 0.792 0.724 0.284
4# 69.2 0.772 0.717 0.290
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Tab.4 Strain data in y—axis bending stiffness test pe
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900 -1 -2 12 -1 1 -12 98 -29 15 -104 34 -6 1 0o 2 -1 0 -2 57 -34 20 -64 37 -17
1200 -1 -7 14 -2 1 -18 125 -37 18 -139 45 -10 2 -2 2 -3 1 =2 74 -45 26 86 48 -24
1500 0 -3 21 2 6 -20 156 -43 28 -171 60 -9 7 -3 6 -5 4 -6 92 -54 33 -107 60 -29
1200 0o 0 19 2 6 -13 131 -33 27 -137 499 -6 3 -1 3 -1 1 -3 75 -44 27 -86 49 -23
900 0o 0 15 2 4 -8 104 -24 23 -104 38 -1 2 0 3 0 1 -1 58 -33 22 -64 38 -16
600 0o 0 12 2 3 -3 74 -18 19 -69 27 O 1 0 2 o 0 -1 41 -22 16 -42 26 -10
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