29 1 ( ) Vol. 29 No. 1

2016 3 JOURNAL OF SHIJTAZHUANG TIEDAO UNIVERSITY (NATURAL SCIENCE) ~ Mar. 2016
( s 200092)
) HRC150
:TH113.1 A : 2095-0373(2016)01 - 0080 - 06
0
[1-2] ,
. [3]
° ’ Les]
. . A £e] FS-2-80
’ ’ M_RT
1
HRC150 , N
1.1
1 2 , . O . O,
:2015-04-18 : DOI:10. 13319/j. cnki. sjztddxxbzrb. 2016. 01. 15
(19915, . R . E-mail:fzt1991616(@163. com

. . (1. : ,2016,29(1) :80-85.



81

1
0 ° Rl 7R2 9L1 . OZB D)
OlA ’ Rzzllo mm9L1:350 mm, Rl D
1 2 3 4
5 6 7 8
10
12 11 0 ¢
LHUR =IRK 8 2862 34065 4.4
FEARIRAS s SR EAG AN 6. Il 7.0
ok QLAY O N HL A e 103248,
1183048 12. 8845,
1 2 ( )
[ wt
R} + LRy sin wt + R R cos wt — R R,cos(wt — @) — L1 R,sin wt — Ricos ¢ = 0 (1)
’ ’ w
R, ) 7 Hz.15 Hz.25 Hz 30 Hz, R, 3 mm,5 mm,6 mm,8 mm
1.2
t , , Bessel ,
6wo+1(wo )a 39 4
3 mm 3 mm
3 mm 5 mm
6 mm 6 mm
E 8 mm = 8 mm
- 8
< z
= =
(a)7 Hz T u] il £ (b)15 Hz T [a] il £&
3 mm 3 mm
5 mm 5 mm
6 mm 6 mm
£ 8 mm ’E\ 8 mm
Z :
s z
= S

(¢)25 Hz T [l il £ (d)30 Hz T it [ml i £



82 ( ) 29
o 4 b b
7 Hz
7 Hz 15 Hz
15 Hz 25 Hz
25 Hz ~ 30 Hz
E 30 Hz £
- z
= =
(a)3 mm ¥ [l il 2k (b)5 mm T 1] Hh 2k
7 Ha 15t
z
15 HZ 25 HZ
= 25 Hz —~ 30 Hz
£ 30 Hz =
z =
= =
(¢)6 mm T ¥ | iy £ (d)8 mm T ¥ir 7] il £k
4
2
Ko .
2.1
(1) /2 (n—1)/2
Qlx) = z K, 2" 4+ sgn(a) E Kox? = Q (x) + Q. (x»x) (2)
i=1 i=0
Ql(l) Qz(fhi”) . o 1 ° .
D) X l ) A
w
Q(177i7A9w> — Q[(l‘vAv(l))‘FQz(l"-ivAvw) (3)
X ’
(nt1)/2
(€9)

Q) = D) Ko (As) ™!
i=1

Q: . ,

@
@



1 : 83

Q = CA.w)x &)
2.2
vKl (As(v>sK3(A7w) ~ o
K,‘(Aaw) - ko,,‘+k1_,‘A +k2,‘w (7 - 1’3) (7)
W = 72A’C(A,0)w (8)
S(A,w) =W,
CA,0) = S(A,w) /(7" A’w) 9
D) C(A?CU) o
5(3) o ’ C(A’w)
CA,0) = c,ATw" (10)
Q(xsxsAvw) = (701.3+1 818. 7TA -+ 4. 578w)xr -+ 107 (2. 270 — 58. 831A — 0. 004 6w)x® -+ 17 085A% 1208 1/, 909
1D
8 8
2! 2!
= &
8 0 1.5 ¥ 1.5
=0 10 20 L =010 4 0.5 %}?é(r;*/( )
= = (i /(o = 30 . i/ (°
551 % /L 30 0.5 #RWE/(°) -
(a) 5230 RO BHLJE 2 80t 1w (b) P (9 BELJE 28 2 i
5
2.3
0 , 1 s
6 ,
(D s o
(2 ,30 Hz ;7 Hz 15 Hz
;25 Hz o
(3) ’ b b o
25 Hz 7 Hz . R
(2)(3) ,

QY ) o



29

84 ( )
: E
: -
< =
(a)30 Hz-3 mm ¥ o] #i 26 5 1 (b)30 Hz=6 mm T[] i 24T H
. ~
: 8
. z
=
(¢)25 Hz=3 mm F W B 124 1 2 G TR
E B
: z
: =
(¢)15 Hz=3 mm 3 [7] 1 25 % 1 (£)15 Hz=6 mm T ¥ [l i 22 %4 e
: E
: z
S =
7 s e (h)7 Hz—6 mm T ¥ n] i 28 %t 14
6
2) : 12 4 ’ ;
3

HRC150

o



1 : 85

[1] , . 0. ,2005,24(4) ;6-8.

[2] , . [Jl. ,2005,25(3) :11-13.

[3] ; , . [Jl. ,2000, (1) :36-38.

[4] ) . [l ,1995,29(3) :49-54.
[5] . . . LI ,1996,18(2) :11-12.
[6] . . Lyl ,2011,30(43):177-179.

[7INi YQ, Ko JM, Wong CW, et al. Modeling and identification of a wire-cable vibration isolator via a cyclic loading test
[J]. Journal of Systems &. Control Engineering, 1999, 213(13). 163-182.

Large Displacement Torsional Vibration Experiments of Gear Rubber Coupling

Fu Zongtao, Wen Jianming

(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract ; Series of torsional vibration experiments loading with a four-link mechanism were made on
a HRC150 gear rubber coupling, and some hysteretic curves were obtained under different frequencies
and amplitudes. The results show that it is a nonlinear hard spring and its stiffness coefficient and
damping coefficient both are correlated with the amplitude and the frequency. The trace method model
was adopted to describe the elastic torque and the damping torque, and parameters were recognized. To
verify the correctness of the model, comparison of the hysteretic curves of the model and the experi-
ments were made, and the result shows that the model can reflect well the amplitude and the nonlinear
stiffness, but not the damping characteristics.
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