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Optimal design of vibration and noise reduction of the cutting plate

LIN Lihong, WANG Cheng, WANG Kai, WEN Qin
(College of Mechanical Engineering, Chongging University, Chongqing 400044, P.R.China)

Abstract: To reduce vibration and noise of the cutting blade in working process, a finite element model of
the cutting blade was established by ANSYS APDL. Load was given by inversions to simplify the model
and analysis the process, and the results show that the vibration amplitude of the cutting blade can be
reduced by rectifying the parameters. Based on the square relationship between the vibration energy and the
velocity, we designed an optimization program by taking the quadratic sum of the speed of the test point as
the objective function to optimize the cutting blade model, and acquire a set of optimized data, which can
provide basis for actual production.
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3 Fig.1 Geometric model of cutting blade
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Fig.2 Finite element model of

cutting plate
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Fig.3 Mathematical model of motivation on the cutting plate
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Fig.5 Comparison of displacement response of different position test points
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Fig.6 The Schematic of Slotting
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Table 1 Displacement of test points in front and back

*x1

FEE RN S AR

KA RIS 101 2/m

KA
RIFHE 10 mm 42 [A 20 mm A2 10°J4 1) 20°JH 1)
101 4.24 3.64 3.82 3.61 3.70
102 2.57 2.38 2.53 2.35 2.41
103 0.58 0.64 0.77 0.69 0.69
104 0.24 0.20 0.22 0.14 0.19
105 1.89 1.64 1.70 1.64 1.63
106 0.88 0.76 0.77 0.82 0.77
107 2.67 2.28 2.40 2.26 2.35
108 1.87 1.77 1.83 1.75 1.82
109 0.49 0.53 0.46 0.47 0.49
110 0.10 0.13 0.14 0.13 0.17
111 3.19 2.56 2.75 2.46 2.62
112 1.50 1.09 1.26 1.24 1.14
113 2.32 2.04 1.99 2.02 2.04
114 1.41 1.28 1.24 1.27 1.27
115 0.35 0.36 0.40 0.33 0.31
116 0.09 0.09 0.07 0.12 0.04
117 2.47 2.09 2.01 2.14 2.16
118 1.35 1.13 1.25 0.94 1.17
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Fig.7 The optimal solution of slotting number

5 & &

N TR YR R 4R B B MRS BEAT IS 2B A B T A BROTY U5 1 SR U0 A i B L 3R T U A R 2l 1
PR 5% . B 7T AT+ S 1 U0 H) A A BROCHEBY L X S 3 mr R AT 4R A5 i 1 UK A 3h 245
Wi 7 9 45 24 5 £ A BROC o A b A o 1 XS U R B0 8007 3k R R SCRG i TR AE T BB AL Y 48 1 B 1
e MR Bl BE A £ B2 1 A L B0 AR S B Y- O R AR BR VR 0 UTED R S B0 AT T BRI AL L AR
TR . ERBEFER W BOITREHIL A 125 4 B FCA Dok R T3+ 4 J L7 T AR L A% 11 45 g e g L) J%
B A BELJE o M 25 75 T BEA T R S LA IR B 52 25 5 B2 o DRSS H Y

S & 3k :

[ 1] Chanaud R C. Experimental study of aerodynamic sound from a rotating disc[ J]. Journal of the Acoustical Society of
America, 1969, 45(2) . 392-397.

[ 2] Leu M C, Mote C D. Origin of idling noise in circular saws and its suppression[J]. Wood Science and Technology, 1984,
18(1) . 33-49.

[3 1 x0ng, Sy, FBARmp oLy i mi el ], fid sk, 2011, 31(12) . 21-24.
LIU Ming, JING Jianfang. Research on methods of reducing the motor noise [ J]. Marine Electric & Electronic
Technology: 2011, 31(12): 21-24. (in Chinese)

L4154, XV, XET. B4 MRS RO R B R L] TRER, 2010, 44(8): 3-7.
JI Chunhui, LIU Zhangiang, LIU Luning. Research status of noise from circular saw blade and noise control techniques[J]. Tool

Engineering, 2010, 44(8): 3-7. (in Chinese)



16 TR XF FR % 39 %

L5 1 X0E A6, &M B4R A 4% 3h Ao s 2 ) S g B 5T (D, RN . AR K%, 2012
LIU Zhaowei. Experimental research on the control of the vibration and noise of the diamond saw blade[ D]. Quanzhou:
Huagiao University, 2012, (in Chinese)

[ 6 ] Numata K, Camp J. Estimation of frequency noise in semiconductor lasers due to mechanical thermal noise[ J]. Physics
Letters A, 2012, 376(6/7): 798-802.

[ 7 ] Beltran-Carbajal F, Silva-Navarro G. Active vibration control in Duffing mechanical systems using dynamic vibration
absorbers[ J]. Journal of Sound and Vibration, 2014, 333(14) . 3019-3030.

[ 8 ] Park S S, Mostofa M G, Park C I, et al. Vibration assisted nano mechanical machining using AFM probe[]J]. CIRP
Annals - Manufacturing Technology, 2014, 63(1): 537-540.

[ 9] Abrao A M, Moreira M C, Faria P E, et al. High-performance circular sawing of AISI 1045 steel with cermet and
tungsten carbide inserts[ ] ]. Journal of Mechanical Science and Technology, 2014, 28(10): 4275-4282.

[10] Gospodari B, Buca B, Fajdiga G. Active vibration control of circular saw blades[J]. European Journal of Wood and Wood
Products, 2015, 73(2). 151-158.

C117] sk K%, BeEM, Bhi, 55, BIEE A0 ) PR A WiR A A Rt 3 (0 ], WS SR gl . 2010, 30(6): 5-8.
ZHANG Jiae, DUAN Guolin, YAO Tao, et al. Modeling and calculation method for lateral regenerative chatter of circular
saws[J]. Noise and Vibration Control, 2010, 30(6): 5-8. (in Chinese)

[12] ®PFF, BB 0. A BROCHLAS J0 bt B8 A HOp LT, MU TS A g fk, 2007(1): 73-74.
CAO Yanyan, ZHAO Dengfeng. Finite element modal analysis theory and application[ J]. Mechanical Engineering &.
Automation, 2007(1): 73-74. (in Chinese)

[13] Bozdogan K B. Free Vibration Analysis of Asymmetric-Plan Shear Wall and Core Buildings Using One-dimensional Finite
Element[ J]. Arabian Journal for Science and Engineering, 2013, 38(5): 1041-1045.

C14] sRUIMS, RS, ATAEZE, 5. VT 2 our 46 R N 7 B AE f 52 ma 3 A 0. LR S, 201411 ¢ 90-92.
ZHANG Mingsong, ZHU Puguang, KE Jianjun, et al. Analysis on influence of tooth parameters on stress strain of
circular saw blade[J]. Machine Tool & Hydraulics, 2014(11): 90-92. (in Chinese)

(150 X ¥, XK, fifhee. WA U S8R & e i & [T ], 204 506 T, 2010, 39(6): 1115-1119.
ZHAO Ling, LIU Qingmin, DAI Weifeng. Precision visual measurement on geometry parameters of circular saw blade[ J].
Infrared and Laser Engineering, 2010, 39(6): 1115-1119. (in Chinese)

L1671 A% [ 28 405 1) gt 75 42 il A A 55 [ DL BRI - A v B} 4 K2, 2004,
XIAO Jie. On cutting noise control of circular saw blade[ D]. Wuhan: Huazhong University of Science &. Technology.,
2004. (in Chinese)

(i R P



