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Vibration Characteristics of Circular Saws Tensioned by Hammering
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Table 1 Circular discs used.®

Diameter {m) 305
Thickness {mm) 1.8,2.2,2.5
Degree of tensioningb) 0, 20, 50
Qutline of rim toothed®’, non-toothed

) plades for carbide-tipped saws.

b) arbitrary unit based on the deflection of the saw

blade under loading.
e fourty teeth are formed, but no carbide tip brazed.
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Fig. 1 Mesurement system for resonant frequen- Fig. 2 Location of strain gages and cutting lines
cies of a rotating disc. for measurement of residual stresses in a
disc.
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Table 2 Natural frequencies of stationary toothed discs.

Vibration ¢ = 1,8 1=2.2 =25
mode
(m, w)™ v’ 20° 50¢! 0 20 50 0 20 50

(0, 1) 103.1 98.4 87.8 118.4 116.5 102.2 131.7 123.1 120.4
(0, 2) 145.5 154.4 170.2 170.5 194.1 211.5 191.3 224.3 251.7
(0, 3) 265.7 280.1 307.6 319.2 352.5 382.3 361.6 411.3 456.0
(0, 4) 444.2 460.0 493.4 537.9 573.9 608.6 612.1 664.9 722.2
(0, 5) 665.9 683.2 717.8 809.2 845.8 882.3 922.1 976.1  1043.0
(0, 6) 926.5 944.8 980.0 | 1127.6  1164.1 1200.5 | 1286.8 1339.6 1413.1
(0, 7) 1224.4  1243.8 1277.6 | 1490.3 1525.9 1561.0 | 1698.6 1751.2 1831.5
(0, 8) 1557.1  1574.5 1611,1 | 1896.5 1930.2 1963.4 | 2159.1 2210.3 2293.3
(0, 9 1923.0  1945,8  1973.1 | 2340.1 2373.2 2406.0 | 2664.8 2714.3  2801.0
(0,10) 2319.6  2343.1 2368.4 | 2822.3 2853.4 2882.0 | 3211.6 3259.0 3347.7
(0,11) 2743.6  2768.2 2790.4 | 3336.1 3365.6 3392.2 | 3795.5 3841.3 3931.8
(0,12) 3192.8  3224.0 3239.3 | 3881.9 3908.8 3929.1 | 4412.3 4454.9 4547.8
(1,2) 895.5 882.2 857.0 | 1066,0 1077.5 1037.0 | 1187.5 1209.5 1193.0
(1, 3) 1139.9  1143.6 1115.5 | 1373.4 1384.3 13565.2 | 1552.0 1563.1 1552.2
(1, 4) 1492.3 1510.2  1485.3 | 1817.4 1820.0 1809.8 | 2056.7 2073.2  2056.7
(1, 5) 1928.9  1952.9  1934.4 | 2363.,1 2358.5  2359.7 | 2666.4 2693.3 2679.5
(1, 6) 2424.1  2452.3  2438.0 | 2058.0 2965.5 2975.7 | 3360.1 3386.9 3383.2
(1, 7) 2967.4  3002.3 2987.4 | 3619.4 3628.7 3646.5 | 4110.2 4143.5 4156.0

(Hz)
a) m and n, number of nodal circles and nodal diameters, respectively.
b) ¢, disc thickness (mm).
¢) degree of tensioning (arbitrary unit).
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Pig. 3 Frequency-rotation speed diagrams for non-toothed discs of (a) 1.8, (b) 2.2 and (¢) 2.5
mm thickness.
s, ===, == degree of tensioning of 0, 20 and 50, respectively.
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Fig. 5 Radial distributions of residual stresses in
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Fig. 4 Frequency spectra of vibration for rotating for toothed discs of 2.5 mm thickness. De-
toothed dises of 2.2 mm thickness. Degree gree of tensioning: (a) 0, (b) 20 and (c¢)
of tensioning: (a) 0, (b) 20 and {(c¢) 50. 50. Abscisa: relative radius of a disc,
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Résumé

This paper describes preliminary experiments to examine the vibration characteristics of saws
tensioned by hammering. Several circular discs, which are to be used as blades for carbide-tip-
ped saws, were differently tensioned by hammering (Table 1). Natural frequencies of station-
ary and rotating discs were determined, and the vibrations excited aerodynamically were also
examined (Fig. 1).

Increasing the degree of tensioning decreased natural frequencies of modes (0,0) and (0,1),
where (m, n) means m nodal circles and » nodal diameters, and increased those of mode (0,2)
and higher order modes (Table 2). Tensioning, however, little affected natural frequencies of
one nodal circle modes. Natural frequencies of discs increased monotonically with rotation speed
due to the effect of centrifugal forces, and three discs of different tensioning states showed a simi-
lar increase in frequency (Fig. 3) . The frequencies of aerodynamically excited vibrations
appeared to be proportional to rotation speed (Fig. 4). Residual stresses in discs measured

using laser beam cutting were also discussed (Figs. 2 and 5).





