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Table 1 Material and dimensions of test samples
PMMA PP 2 / hx b/ /mm
goem™ mmxmmo o5 p [0 Lo Ly Ly Ly Lo
1. PMMA 3.584 7.7x40 520 440 360 280 200 160 120 100
PP 5.078 7.5 %40 541 520 461 381 301 221 165 141 120
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Fig.3 Dynamic elastic modulus E; vs. L/h
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2. Fig.1 Sketch of cantilevel beam
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Fig.2 Block diagram of measurement system
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Table 2 Dynamic elastic modulus E,;; of each kind of test samples
PMMA PP
1 bx h=7.7mmx 40 mm 2 bx h=40mmx 7.7 mm 3 bx h=7.5mmx 40 mm 4 bx h=40mmx 7.5 mm
L/mm f1/Hz E;1/MPa L/mm f1/Hz E ;1 /MPa L/mm f1/Hz E 1 /MPa L/mm f1/Hz E;1/MPa
520 42.75 3702.7 520 7.75 3303.2 541 541 7.0 4839.6
440 58.75 3605.3 440 10.75 3257.5 520 42.25 5323.0 461 9.5 4700.1
360 85.10 3389.1 360 16.25 3283.7 461 53.0 5070.5 381 14.0 4762.9
280 114.00 280 26.24 3277.1 381 76.7 5025.8 301 22.5 4790.1
200 280.00 3551.9 200 52.50 3238.9 301 124.4 5210.1 221 42.0 4793.4
160 425.50 3304.0 160 221 232.6 5230.6 165 76.2 4963.2
120 731.70 3093.2 120 147.80 3280.3 165 370.4 4122.9 141 102.7 4807.0
100 952.40 2525.0 100 141 495.5 3933.9 120 145.4 5051.8
3 E; L/h L/b
Table 3 Dynamic elastic modulus E;; vs. L/h and L/b
PMMA PP
1 bx h=7.7mmx 40 mm 2 bx h=40mmx 7.7 mm 3 bx h="7.5mmx 40 mm 4 bx h=40mmx 7.5 mm
L/h L/b E ;1 /MPa L/h L/b E ;1 /MPa L/h L/b E 1 /MPa L/h L/b E 1 /MPa
13.0 67.5 3702.7 67.5 13.0 3303.2 13.0 72.1 5323.0 72.1 13.0 4839.6
11.0 57.1 3605.3 57.1 11.0 3257.5 11.5 61.5 5070.5 61.5 11.5 4700.1
9.0 46.8 3389.1 46.8 9.0 3283.7 9.5 50.8 5025.8 50.8 9.5 4762.9
36.4 7.0 3277.1 7.5 40.1 5210.1 40.1 7.5 4790.1
5.0 26.0 3551.9 26.0 5.0 3238.9 5.5 29.5 5230.6 29.5 5.5 4793.4
4.0 20.8 3304.0 4.1 22.0 4122.9 22.0 4.1 4963.2
3.0 15.6 3093.2 15.6 3.0 3280.3 3.5 18.8 3933.9 18.8 3.5 4807.0
2.5 13.0 2525.0 3.0 16.0 3996.2 16.0 3.0 5051.8
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Effect of beam length on determination of dynamic elastic
modulus of materials by means of cantilevel beam method

LU Jia-cai ZHOU Chun-tian LIU Ming-ming SUN Xiao-peng
College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract When the vibration test of cantilever beam samples is used for measurement of dynamic elastic modulus of
materials the influence of the ratio of beam length to beam height on the measured result can not be ignored. The
measurement of the dynamic elastic modulus of two kinds of materials 1i.e. organic glass and polypropylene plastic with
this method shows that the influence of the ratio can be neglected if the beam length is equal to or more than 5 times of
the beam height and that the influence of the ratio on the measured result is insignificant if the beam length is equal to

or more that 3 times of the beam width.
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