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ABSTRACT

Combined with the current situation of the eddy current inertial container and the
pure tension system of the center energy dissipation member, a new type of
self-balancing inertial container using positive and negative toothed screws was
deeply studied. From the perspective of its parameters and self-balancing
requirements, the work of the inertial container was analyzed. Principle, and put
forward the mechanical model of the output of the inertial container and the physical
model of the nonlinear single degree of freedom system of the assembled inertial
container. In order to verify the rationality of its equations of motion, self-balancing
performance and eddy current performance, and to study the shock absorption
performance and practical use effect of inertial containers, a simple resonance test and
a shaking table test with a self-balancing inertial container single-layer frame were
carried out. The test results verify that the inertial container has good self-balancing
performance, good damping control effect, obvious energy consumption effect, and
strong application. It has great potential and application value in the field of structural
energy dissipation and vibration reduction and vibration control.

In this paper, the working principle and shock absorption performance of this
type of damper are mainly studied from four aspects: self-balance inertial damper and
single free trapezoidal mechanical model and equation of motion, actuator test,
shaking table test, and numerical simulation. . The main research contents and
achievements of the paper are as follows:

(1) A new type of self-balancing inertial container with non-contact damping
mechanism is introduced according to the previous research results such as the
limitations of traditional screw-type inertial containers and the requirements of center
cable energy dissipation components. Through mechanical analysis in the direction of
rotation, it is proved that the inertial container can achieve torque balance in the
direction of rotation during the working process, and it can achieve self-balance
without a stator. At the same time, through the axial analysis, the working mechanism
of the inertial container, the rotating inertia of the anti-tooth screw and the eddy
current damping amplification factor are determined, and the axial mechanical
equations at both ends of the inertial container are established.

(2) In this paper, a simple harmonic vibration test is performed on the
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self-balanced inertial vessel. Design the test device model through the test
requirements and test conditions. The test includes the design of constrained and
unconstrained self-balancing performance tests at both ends of the screw, the
performance test of the eddy current inertial container, the performance test of the
inertial container under different air gaps, and different rotations Inertia difference
self-balancing performance test. According to the test purpose, the test ideas and
specific working conditions are proposed, and the influence of non-linear factors on
the self-balancing inertial vessel is considered by analyzing the time-history curve.

(3) The simple resonance test designed the apparent mass and eddy current
damping coefficient of each device under different eddy current air gaps and different
rotational inertia differences. It was quantitatively judged that the eddy current
damping coefficient increased as the air gap decreased, and when rotating When the
difference in inertia is large, the energy consumption performance will be greatly
affected, which will reduce the energy consumption capacity of the inertial container.
Therefore, higher requirements are put on the actual use process of the inertial
container.

(4) In the simple resonance test, the apparent mass and the eddy current damping
coefficient of each device under different eddy current air gaps and different rotational
inertia differences were quantitatively judged. The eddy current damping coefficient
increased with the decrease of the air gap. Large time has a greater impact on energy
consumption performance, which will reduce the energy consumption capacity of
inertial containers, so it puts forward higher requirements on the actual use process of
inertial containers

(5) The shaking table test results show that the self-balanced inertial vessel's
damping effect on the single-layer frame structure is related to the type of seismic
wave input and the intensity of seismic input. When the El Centro wave and Shanghai
artificial wave act on the single-layer frame structure, the inertial container has the
best control of the root mean square value of the top displacement of the structure.
The control effect of self-balanced self-balanced inertial vessel is related to the
intensity of seismic input. As the seismic wave intensity increases, the self-balancing
inertial vessel's damping effect decreases. And the test results show that the
self-balancing inertial vessel with cable control effect is better, which is of great
significance for practical engineering applications in the future.
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Key Word: Passive control, self-balancing, damping coefficient, harmonic vibration,
shaking table test, damping, numerical simulation
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N 3 77.4614 31.2846
15
20mm) 4 86.2159 31.9135
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8 SH-300-F10 300 )
7#%,300gal 10mm S HESE
AT
9 SH-500-F10 500 )
#%,500gal 10mm S HESE
10 EL-100-FIE20-L | EI Centro 100 TLH (L)
11 EL-300-FIE20-L | EIl Centro 300 T (L)
12 EL-500-FIE20-L | EI Centro 500 TLH (L)
13 | 311-100-FIE20-L | 311 HifE ¥ 100 (AW (D HEiRR (BE) SR 20 TAH (L)
14 | 311-300-FIE20-L | 311 HhjE 300 [AIRZE (D) HERRE (E) SF 20 TLW (L)
15 | 311-500-FIE20-L | 311 HifE ¥ 500 AR (D HR (E) A 20 TTLIHE (L)
AT
16 | SH-100-FIE20-L 100 ‘
#%,100gal A (D B (E) S 20 TLHE (L)
T#ANT
17 | SH-300-FIE20-L 300 ‘
#%,300gal HHZS (D) B (BE) AP 20 TLLIR (L)
T#ANT
18 | SH-500-FIE20-L 500
#%,500qal A (D B (E) S 20 TLHE (L)
19 EL-100-FI El Centro 100 AHRAE (D THIRTE 2R
20 EL-300-FI El Centro 300 HHRAE (D THIRTA 2R
21 EL-500-FI El Centro 500 AHRAE (D THIRTE 2R
22 311-100-FI 311 MR 100 HE (D) THIRIRA 20K
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23 311-300-FI 311 HuE 300 HWE (D LHIRTAE LR
24 311-500-FI 311 B 500 BHE (D THIRRE LR
AT
25 SH-100-FI 100
#%,100gal HEE (D LHIRTRAE 2R
AT
26 SH-300-FI ‘ 300
7#%,300gal HME (D LHIRTAE LR
AL
27 SH-500-FI 500
#%,500gal FHWE (D LHIRTRA LR

(D HIRAE (E) KB 20 AL
(D R (B) PR 20 ALK
(D HIRFE (E) KB 20 AL
(D R (B) PR 20 ALK
(D HIRAE (E) KB 20 AL

&
o

28 EL-100-FIE20 El Centro 100 AR

&
P

29 EL-300-FIE20 El Centro 300 |/

&
o

30 EL-500-FIE20 El Centro 500 AR

&
r

31 311-100-FIE20 | 311 Hh7E ¥ 100 |HIR

32 311-300-FIE20 | 311 hfE¥k 300 A

&
o

33 311-500-FIE20 | 311 Hh7E ¥ 500 [ARFE (D HIER (E) SF 20 HLHR
AT

34 SH-100-FIE20 100
#%,100gal A (D HER (E) SR 20 HLHRA
AT

35 SH-300-FIE20 | 300
#%,300gal HEAE (D HER (E) KM 20 HL W
Ti#lANT

36 SH-500-FIE20 | 500
% ,500gal HEAE (D HER (E) KM 20 HL W

4.4.2. LERNERI ST
4.4.2.1. NN E M &2

(L) TOUJZ JIN3E S M L i 5 5

e 2 Sl I 000 e T P R, A e I ) AR A AR AR A
H i3 B T s AR RSOR, L AR S B R I Z S5 R N, 297 HRAE
S 7 BEAN R ) JA S S AL R 7, X FLR R A (LR R AR U SRR

R=0X—X)/%, (4.6

2rh Xy 5 X 45 B To a4 M T LRI S 4 M T F I SRy AR
Wi TTRLHIE, WERNIE, SRR R, WA IR R,
okt RR AT FE WS R AE A, RR, A LW 7 R 2.
813 PRI 1 P BT S HE A48 e R SRR 2. RR I RR, 43 5192 ]
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FVUE G P ETEUR E HIRS) G s T

I W S GRS T G IR . % 4.14 SSTE A0 2 B s
1 O 2

R 413 AT FE LR THUZ N 5L i oL ) 9 o 56

PGA Fl FIE20 FIE20-L
(@ RR: RR; RR: RR; RR: RR;
0.1 62% 82% 67% 82% 67% 80%

EL Centro 3% | 0.3 99% 85% 64% 85% 62% 84%

0.5 54% 83% 61% 85% 55% 84%

0.1 65% 74% 70% 79% 73% 78%

311 % 0.3 88% 84% 76% 86% 75% 85%

0.5 70% 81% - - 69% 81%

0.1 75% 84% 78% 84% 78% 84%

g AT 0.3 67% 83% 80% 87% 78% 86%

0.5 97% 82% 73% 87% 71% 86%

PN

R A4 ARG R AN L A R

PGA Fl FIE20 FIE20-L

LN
(@ RRs RR4 RRs RR4 RR3 RR4

0.1 46% 85.4% 55% 87% 62% 85%

EL Centro ¥ 0.3 64% 86.4% 67% 88% 67% 87%

0.5 49% 84.6% 52% 87% 49% 86%

0.1 82% 86.7% 78% 89% 82% 87%

311 % 0.3 77% 89.8% 84% 92% 83% 91%

0.5 73% 85.2% - - 76% 88%

0.1 78% 86.0% 80% 87% 7% 87%

Y N, 3 0.3 62% 83.2% 79% 88% 79% 87%

0.5 57% 82.1% 75% 87% 73% 86%
VE: T 311-500-FIE20 $U#f RAERH, AibT ARtk

(1) B-Fr =X E P A E S SOR 5 R N R A 5. BL FIE20-L
N, i E T PGA M 0.1g BN 0.5g, EL Centro J5 1R (& il iZ % M 67%F%
fIKH] 1 55%; 311 PEAEA T, TRAEIHGE 2 73%EKE] T 69%; il N T
TERF, TREIRE M 78%FKE] T 71%.

(2) T RLER B P IRA BHE ) OR B - FIE20-L 95540 H 17 157 25 48
F T 2 B FH RO REA AR Aty ) R Gt R0 25 AR B 25 R SR A AR
1E 70%LL I
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(2D TO0)Z fir skt F v 17 i o) L P

N TS R B R P B R B e M FE D N A I SR IR, A
EL Centro 3 A, £ FI. FIE20. FIE20-L =fhah kst B 42454 F10 Tl T
8 R T J22 o Tk 52 Wi 17 FR) 56 LG PR B s

MBI R LR s PP IR 88 0] LA RS M T2 A R e B, AN &5
AU AE A LI P A | B8R R Ve I 5 PR IR 1) 08 ikt A A PR A8 1 2R

2 . ﬁﬁ
?% ,,,,,,,,,,,,,,,,, b MW HHW\WWHH O
% Ry T
=l

0 5 10 15 HULI?I%)(S) 25 30 35 40
(@) A WER-To T2 g5 A s i i F2 1
= i
g 0 | ‘H ' ” i H } i ‘“MH\‘“ ‘IIl!\'I'W'Hl‘iliy\w
n il 'H”Wu)'wwHWWWM'WH'MM‘"""””‘ |

B [H] (s)
(b) A 1A Lo -To% 25 Ky Jon skt P8 B 72 ]

82



SV E B AR A SRS & IR T 7T
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1t |
= ol MHWHMHH L
5 ot IR LR U AR
ﬁo ‘{
ﬁ4_ |
_20 é 16 15 26 25 36 35 40
I TE] (s)
(0) HIETCLIIR-Tois 4k hin g [ i 72 14
1 : ] : : : . .
_ 05| FIE20-L |
=
2
i
E05 1
_10 é 16 1& 26 2% 36 3% 40

I [E] (s)

(d) TCLIHR-A LR &5 b i 5 i e
Kl 4.16 SN2 EERF2El (EL Centro %, 0.3g)
Kl 4.16 Hab ] LLA H A hr 2R X E P55 2 X 445 M s 2[Rt R ke B4R
IR HICR, CUETE B PATR A 4 TRERN Xk 17—,
4.4.2.2. {\IF%NERL

(1) THUZ AL i N 5

A1, RR TR AL WS (E IR K, RRy Y TR AL RS Wi B 1) 5 AR AEL IRk =
o 3R 415 NARIEC B TR A S AR SR A I LR N R A . RR, MTRR, 73
BN JE B RS Wi NV AE AN T AR GETHE IR R . R 4.16 Sl B P54 as
HE ZREE 4 J2 18] S M W L PRI i o 6 o
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K 415 A IEEHRTR RL A LR R

PGA FI FIE20 FIE20-L

LN
(@ RRs RRs RRs RRs RRs RRs

0.1 37% 29% 35% 21% 40% 28%

EL Centro #% | 0.3 40% 41% 39% 34% | 40% 34%

0.5 39% 43% 39% 39% 38% 41%

0.1 41% 22% 9% 17% 9% 18%

311 % 0.3 6% 26% 6% 28% 2% 29%

0.5 2% 22% - - -8% 22%

0.1 28% 39% 32% 40% 34% 43%

N T 0.3 24% 45% 25% 46% 23% 42%

0.5 22% 47% 23% 48% 18% 46%

R 416 AT FREEH R [0 LA M R e 5

R PGA FI FIE20 FIE20-L
WA (@ | RRy | RRe | RR7 | RRe | RR; | RRg
0.1 40% 46% 40% 40% 32% 42%
EL Centro #% | 0.3 13% 55% 11% 50% 11% 49%
0.5 18% 57% 20% 54% 18% 55%
01 31% | 42% 21% | 32% | 24% | 34%
3114 03 250 | 46% | 27% | 46% | 27% | 47%

0.5 26% 39% - - 26% 38%

0.1 61% 56% 64% 57% 62% 59%

g N T 0.3 40% 60% 51% 62% 51% 58%

0.5 39% 61% 49% 63% 51% 61%
TE: T 311-500-FIE20 #dleRAE AW, AT HAK S HriTie

(1) BV 0T 25 2 X B 2 A B 45 M T J2 57 % 38 7 ARAEL B 98 RE 2R S5 N
R PR AN 5. El Centro AN Hifg N TIAEH T B ZHESR S5 RIS, IAS
0] 2 AL TR A7 2 Wi N2 1) 7 ARAE A il Be i, BA FIE20-L 9], FHilCR 7)
7l 28%~41%F1 43%~46%; 311 PEAER T, A2 BIUE 283 18%~
22%.

(2) Whr R H AT S AR M ROR BT - FIE20-L A0, B 7 15 5 2%
F T b 2 B HH GV Be kI thalihy 71 R 45 50 25 3R B S i eUR Ze Bk A1)
£ 40%LL L.
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I [E] (s)

(d) A LR - 125 TCLT AL i BT I 2
Kl 4.17 TR FEE (EL Centro 3, 0.3g)

AR, B 4.17 fIE R BUE W hr R a0 B PR e 0 45 M A 4% th e 21I1R
GFEEEHIROR, BUSAE B TR E s TREN G 7 —2,

4.43. MR T BERRE I

XY et R RIS (7S BT 8 HC TR RS T 0 S 2, 9
TR 5 S RS, SR 4.18, T K ELOL, AR
HEAT I JLAREE, S5 HOZE SRS £ AT BOK WAL, T LAJA £ RO — A
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FVUE G P ETEUR E HIRS) G s T

AP, RABENL T EE (SSID) Bz EE. BEAEEHT,
SERBE R IR B A R BONRGSE , I A 45 SRR JE EE AR 45 R 2

® 41T HIEGNE) R

s> THaS | Hi%MH) | CEHME | BB (%) | EME
1 WN-2-F10 3.245 0.818
2 WN-3-F10 3.352 3.260 0.756 0.797
3 WN-4-F10 3.182 0.818
4 WN-1-FI 1.285 3.8706
5 WN-2-FI 1.210 3.7662
1.264 3.712
6 WN-3-FI 1.289 3.71
7 WN-4-FI 1.271 3.5014
8 WN-1-FIE20 1.281 4.2496
9 WN-2-FIE20 1.273 47771
10 WN-3-FIE20 1.275 1.272 4.0311 3.752
11 WN-4-FIE20 1.279 3.6832
12 WN-5-FIE20 1.250 2.0169
13 WN-1-FIE20-L| 1.256 3.5459
14 WN-2-FIE20-L| 1.263 3.6145
15 WN-3-FIE20-L| 1.267 1.267 3.2736 3.602
16 WN-4-FIE20-L 1.277 3.8735
17 WN-5-FIE20-L| 1.272 3.7028
R 4.17 7740

(1) B-FEr A2 v A SRS f L0, AP i 3.26Hz FEAIKE) 1
1.264Hz, 1.272Hz f1 1.267Hz, ZIF#K T 61%.

(2) BENL T2 VR R AP B &5 R B a e, Hodr, Joissii i e t-r
BIE A 0.797%, AT (FD B H-FIME N 3.712%, 5 Hiwii
FLILEER) (FIE20) PHJEF¥JME N 3.752%, 4 2 B I YA 161 4% o T 46 1
(FIE20-L) PHJE Lb-F¥{H 3.602%.

(3) Bl alihr 77 F G 1) b 2R 2 S5 A o 45 0 B B ) R A
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ROR, BRI 1.267THz 580G E A LIR30 E T 5 AR S 25 1 A 1.272Hz
FHIL .

(4) TRE s BN BH e EEAIAIER S )y, R T2 R B BG R 2
FLH IR IR D, Frie R B e AR T R 5 BUE IR BB /.

1 1

¢ T T T
X3.4 X1.218
0.8 i . o8r | Y1

_06F . 06

Fl

e
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=
04r 1 0.4

02F ‘\ 1 0.2 ‘ WP
0 ..\MJMM L L L 0 ) Mﬁmm L L L
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HiF (Hz) Hi%(Hz)

1

x1.208 [ rex) x1.214 [ reza]
08 || Y1 . 081 1

o lad %MM ‘ ‘ ‘ 7 ) J/

e
T fE

04 0.4

[

02f ‘

Y1
M
o i, ‘ ‘ |
0 5 10 15 20 25 0 5 10 15 20 25
ik (Hz) 1% (Hz)

K 4.18 Tz fin e 2 1d BL i i

TENZ 2, BB R Ul T 45 A4 B A8 o A 45 SR AR Je bR &5 R 2R
4.18, ATLAEH, BUNETRE AME S AR ZEA K,

R 418 RIS b TR A 45 R

F10 FI FIE20 FIE20-L
AN PGA (@) BELJE b BHJE L BHJE L FHJE L
(%) (%) (%) (%)

EL 0.10g 3.400 0.690 1.169 2.610 1.191 2.260 1.204 2871

Centro | 0.30g 3.392 0.106 1.185 2.602 1.215 2.729 1.214 2.662

0.50g 3.321 0.161 1.220 2.612 1.219 2.634 1.188 1.777

0.10g | 3.6437 | 0.19758 | 1.3776 | 2.277 1.2402 | 4.0955 | 1.2447 | 4.1492

311
0.30g | 3.3594 | 0.25911 | 1.2569 | 3.007 | 1.2177 | 2.9584 | 1.297 | 3.5781

0.50g 3.327 0.202 1.288 3.370 - - 1.345 3.467

0.10g 3.356 0.301 1.163 3.676 1.160 2.671 1.154 2.547

Shanghai| 0.30g 3.259 0.406 1.195 3.100 1.190 2.431 1.198 2.214

0.50g 3.303 0.235 1.178 3.515 1.182 2.587 1.196 3.269
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DY B [ ST 2 A RSN G R 7T

(1) F2 AU HRE BN T 2544 L8 be A AR o As e, s
SEFIBEJE P EI{E N 0.284%, S5 KgAK 3.484Hz.

(2)  HOEZNBL R, BT A A 45 R 4 ) ORI
MBI 1.226Hz, KT 63.7%, FHJELLIIME N 2.974 %. 2500 H PR
PRI IAIF AN 1.202Hz, BEIKT 65.5%, FHJELLEIME N 2.796%. iz EIF R4
Ry S5 RN 1.22THz, [£K T 64.8%, [FHJE LLIME N 2.948%.

B

45 BYERAF[ONDFERERHERN

S = BB R A S S AT TR, ELAE SR DU E R B P AR A A
FLRAEZREE R BEAT 1 R 3h & AT T 7 TRE S VS5 Rk oA, AR oy it
— Do il s, B =55 MY BRI P A SR X I R A
2500 R% i 2 HEAT BB AN, SRR S T B B R ) S R Y IR A

b

451 HERERNSEERE
gl A 5 = T PG R 1R 43 AT, RGBS 5 T BE VR G I 1 SR T B R
Fr4, WIEERC A 200K 3P0 25 28 51 3t TC LR B S5 /s sh 22 5 FE A i N
v
MIi(t) + Cu(t) + ku(t)+F, = F(t)

M=m+b 4.7
C=c+c,+c,

FIE, bR R I E P A 1 E AR R AR sl T R

MU(t) +u(t) + ku(t)+F, cos g = F(t)
M =m+bcos® 8 (4.8)
C :(c+(cd +¢, )cos’ ,B)

® 419 BUEHEMA TS

WH | EFEM (kg | HEH (%) gl (H) e /8N -m) A4 R (N)
0

F10 55.369 0.797 3.26 18.07808641
Fl 73.6386 3.712 1.264 111.9801249 12.697
FIE20 80.2661 3.752 1.272 123.3736599 16.883
FIE20-L 79.9051 3.602 1.267 117.9086493 11.8218
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04r
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READUE
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INF[A](s)

(c) T4 311-300-FIE20-L

4.20 311 LA HTINTE 5 e S BB AR AL, 55 1 6 45 SR L

MR LR LU B R, A AR ) A RS SEIR 2 R & R R Ao 7]
AW S5 73 nadk 52 P th 26 B F R WIS K & T BUESUETHE A A R

2

SE o
N TR HTARZNE T AR ) & BEVE S AT AT R, 20 B 2% 00T S5 s 5

M IS ATSE A Wi L PRI MEAE AN 2 7 HRAEL, THEEEE RN 3R 4.20 Fros. MERA AT AL,

IS A AELA N Z2 3 B, A AR 2R 0 A A AR X s 0 45 R UL 5 OR R4

R 4.20 fna i N A ARAE Sk g xS e Rz @)

Vi8I EL Centro 3% 311

T ks | RIME | BHME | AEXEER | RIE | BHME | AEXER
REES 0.2445 | 0.1888 | 29.47% | 0.2237 | 0.2086 7.25%
" BIHHRAE | 0.0243 | 0.0217 12.18% 0.0283 | 0.0241 17.23%
REES 0.2084 | 0.2100 0.75% 0.2302 | 0.21 -9.62%
E20 B MRAE | 0.0232 | 0.0236 1.81% 0.0256 | 0.026 1.31%
REES 0.1982 | 0.2598 | 23.73% | 0.1824 | 0.1954 6.67%

FIE20-L

BIHHRME | 0.0238 | 0.0227 -4.81% 0.0227 | 0.0251 9.58%
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BURIHERAPE, PRS0, L IR L 2000V S5 o 58 5 48 SIC B A P 2 R 1 s il
H B ERE, BT 30 H P A 25 R ZHE AR BN & 158 . ol 5 3 FSLES
25 RN ES 2 M EAT B IR, [RIRARYE AR w5 T A e A S 80 AT H R
PR LU BUE AL — P3G IE R () & 3 . AT AR T R B RFERE
PRI AR, WG BE AR T R, AR R L.

(1) ZEWC P B 25 AR GE M S A LR T A . 2405 3 ol o N Sl i i S L R
0.150g9~0.3g B, AL F FHr R a8 45 TAER AL T 28 PE X a) s 17 75 47 1
NV IE A I D 0.19~0.20g B, H 200K H P AT IR A A8 AR LR ME TAF .

(2) B PR S MIREMCR RIF. MR ERE, HPEIRA A 8
1) 2 ) T J2 o T 5 e SRS R e 97, ANAN R DA AR & R e SO PRI UL, 3 mT DA &
Ve I 5 B PR BB ek . MBIEK R, B ST B 5 8 5 A A 3.303HZ FRAI%
B 1.2Hz 7247, BB R FRE T S R 5E80

(3) P AR 25 2T B R ME SR 45 R T /= A2 7% 25 7 AR B IR el 7% 28 5 i A\ i 7=
BRI G, MR, El Centro AN Fifg N TURAEH T HLEHELL LSRN,
02N 2 X 5 K TV % e 1 35 7 AR AL A 42 ) B 7> 311 YR 22 . LA FIE20-L A3,
PRI BN 28%~41%H1 43%~46%; fE e E R AEMRAI 311 AR R, 157
A IRE R L) 18%~22%.

(4) BTl BT A w4 SO SR N SRR e . B b U
N, B P A g R RUR B K . DL FIE20-L B, MhED PGA M 0.1g
H4hn%) 0.5g, EL Centro JEIEE IR E H M 67%FEKE] T 55%; 311 WAEH T, 1@
EIFE R T3%FHEE] T 69%; i N THAEH T, MRAE ISR M 78%F4KH]
T 71%.

(5) A Hr R H P ET I AR S MOR B . FIE20-L WAL E 1 i 150 25 2% .
Tl R N O T BE R AL R G5 . TR 5 TR W 45 R 3 P S SR A T
FE T0%LL b, SEHA R IR e AT TE 40% A L

(6) TEHNFZ BB T 1R 7S AR S5 R SR B . AR R SR R 45 R
oA E, AN SRR BRI T 63.7%, JEED E P15 78 2e 45 K R BE
fIX 1 65.5%, iz HFHi & 450 b 25 M R FEAIC T 64.8%.

(7) BEBG R R UF, AR ECN A, R HA 311 HhfEsid %
FEL Centro 3 [R50 T, M i 2 g 2 % bl B B 98 158 22 5 7 70 Al T LA
LR, HREHELLEE R ) A R RO T, WG SL e 4

gx b, BT AR HUROE O R, 78 S Bt 7% 0ah H  nT DATE AR
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