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Fig.1 Schematic diagram of bag-type molecular spring isolator
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Fig.2 Deformation profile of bag-type molecular spring isolator
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Fig.5 Theoretical results of bag-type molecular spring isolator



244 oo Rk 5 W %43 %
50 ;
—Ll~13mm - 35 06~226rad B3 —oaml
4of 77209~1om . 30 ==-236~2.56 rad 30f  ---0.6ml ,
0i6~0,8 nmg.a 25| *""2.66~2.86 rad 25l T09ml F o/
? o ,'_:.’—-"""_". E 20 ,/'--'-.:.:—:.:. ----- 5 20+ ‘____..--.=.=.=.=.:.:-'-----""
R, 20t = 15} o 15¢
10l 10t 10}
5t 5k

0 5 10 15 20 25 30 35 40 0
% / mm

(a) F1-BrRE i RBEFLE AR R

(a) Force-displacement curves with

different diameters

O0 5 10 15 20 25 30 35 40 45
% / mm

(©) Ik M ZRBEFLA AR K R

(c) Force-displacement curves with

different pore volume

0 5 10 15 20 25 30
%% / mm

(b) F1-hris & BE R A AR R
(b) Force-displacement curves with
different contact angle

K6 AEELT -

Fig.6 Force-displacement curves with different conditions

B ARy U R RL SER 2, ANR E r T
oL 28 I A e 19 20 B WL AR L ELY B T A B O
Ji 45 4K B B, WA Z AR S 80E . di K 6(a)
AL, g1 5 B AR A B B 1A S AR A AL AR A D
JINTITSE R, DR A FLAR BN 4R ARSI, BT DL 67 28
KRB B T BRI BEAZ AL AN B 2 5 o P 6 () RT R, 231
sl 5 B I e B B L 970 480 Bt i ok A ) 6 R T
R, S Fi T4 A R B R L K AR
AL TR 5 8 R R X IO ) 0 2 R B B I W
AR AL AN WY 5 o BT 6 (e ) mTRD, 21 5 4 i B B
I B f 2 A B A R FL A R AR AT A2 4L, ) R AL
R AR AL T AN 52 Wi 2K AR A TRLAL B0 s i LBt b1 R
FLA UL K, B BE I WIEE B 8 722 /0, 52 DR 2k b
F14 LA BRI R T BUR A BlAL B K PR B I, B iR 45 1
BB 1L AT R, T G A7 B AL I R AR

8 3 0 731 g AR AL AR A ik Ff AL B
PA A, AT LA S B IR A AN ] B 2 A [ A M JE A 3
B RGN TR K .

7 3oy 1 50 5 R IR 41 e L
Fig.7 Bag-type molecular spring isolator

device diagram

e B8 45 R R 45 R B AT B A 10 B
N HEATAL, 38 L W45, S0 B n 4 B B
HUBLIBUR

X E 970 AR OIS BOCE 2 8, =
SB35 B I A 1 AE A IR Y 0 R R W
SO DR FEAT IR RS, T AT 23 SRR R AR
F K T AR I3 SR R R AR 1A PR RE AR

K8 ZIF-8 ZfL i /K A
Fig.8 ZIF-8 porous hydrophobic materi

4 HEBHSHIEEIE

EHWIE T — MR R R AR A
WE 7 R R SR TR A E R M . R — i
97K 1 Z1F-8 Z FL i K M4 BHAL BRI 20 F LSRG A
T BT R R s i R AR OB iR o T R AR A
P 57 I ML (MTS) HE 47 i 28 0 580 2%, 45 21 off e
B &, il Jr 2 B GB/T 15168—2013.
P 8 by iZs BT I 1Y Z1F -8 Z AL /K 4 Kk

9 g5 T B A T o0 A B i A% 00 o R S U g
S5 R T B B 0 A BN B R L B
BT BB K F IR ABAL Ry 46 aliK it
BB B 11 K 4 F I fin K EE R A B K AL, 4R A
e R RRATG 5 B B T 7 a6 285 2R v e o 3 i 3, 3k
Pk 4 55y 7 U R AR 25 I B AT AR AN 2 L B B
2 TR AR 27K, FL il 28 RE SR B, ik 20 5 B Be 1
AT RS o EIER B B nak B By i il f . A S
2 UM F A5 R ILT B A, U603 =5 7 50 3 B 4R
RTEZ UM B G MOk BE R R AR o

20
15
g
EIO
- - BIRINENE,
5| — R WRINEER
g . 4 stk
00 y ] 12 16 20
fr# / mm

K9 e Sl a R

Fig.9 Quasi-static experimental result

P11 A [l R ) R g 4 2R R W B B 11 A9
WO 3£ il 53— 550 Rk P 0 6 o o S 3 R ARG A B
Be I AW BE B A AR Al o 3R R R BB B A 38 2
F B ISR AL AR AR, AT AR ATRAL A K AR T, K
111 e ARG I B L A B8 5 T B B 1 s 4 4 7K B B, AN
SRR o i BRSO TR R R R A 23
¥ 5 i R A 60 M EE W] A AR R DR 30 g B B Uk



%52 & MR R IR S D P Re T 245
25 : 30 40
— S I
201 ~--EW® 25p ==* gg
20¢
I 25t
?5 ?15- o0t
10| & 1ot 154
st sk o4 10¢ ---10%NaCl
/ o stf - 20%NaCl
00 510 15 20 25 0 5 10 15 20 25 30 %5 10 15 20 25
fi#% / mm fi#% / mm K% / mm
K10 Bl g 5 HIE 4580 1L BT R TRR R A e 2% P12 AN TR] S A ok 2 I gk o 2 2R

Fig.10 Comparison between the experi- Fig.11 ~Experimental results with differ- Fig.12 Experimental results with differ-

mental and theoretical results

SRR EE A 2.18 X 10°H1 7.5X 10° N/m; £ k] 80 g
() B 4R 25 W RE oA 2,12 10° 1 1.12X10° N/m s #4 8}
FH & 130 g (19 B@ % #8 K EE oA 2.0210° F1 1.25 %
10° N/mo  HAR PR 09 385 0 vl LA 8% B AIR 43+ 5
FERR AR A B B 1 A IR AFUXT T [ A B iR 25 1
AE R AR B B 11 W02 9 20 7 5 3 4 R i 2 A B BR
9, G B 11 r 130 g 4Rk A I i 45 B Be 1 W EE A L
80 g A1 BL Y Bir B 11 M B2 AN B S 38, 33k 2% PR 4y i 25 A4
L BG4 1 SRR IR G A B K Y L B,
BORG A By oy F M B S 5 TAE, i
PLBI B 11 B 2 A PRI o

Pl 12 Sk N [) ST i 32 e 1 3 B0 45 1, 3R I 4y
- B I A 2 10 B 1 07 28 I A S Ak Rk B 1Y
8T 1 O, W EE D) JE WY AR Ak B B T AR
i, W AR A R G K, 5 R T A B I AR T gk
77 W 7 vl 1 o 2 R s B B LA I S B AR A
TR T A R R R R L 2 S e VA SR T 5K T
XA RS BOERR, BT LAAS 23 AR [ BE I A IS

5 & i

1) ARG B IR A 1 23T SR B A 4 i B0 T —
Fofv 4 X0 R IR AR A 8 o MRS TR 2 A RIS DL K
RAMALB S R, 57 1 00 7 I B R 4% 04 T 27
B, RS 2R T AR 25 R 5 e 45 AT IR P Y
— B R T AR B T VA B B S A AU

2) B or 1o s R AR 25 B - B B
BERFIE , HL B B I Aty K BE AR B B B 1 A e Bz I A7 %%
e o 3 (P A D S S R Bl R AT
A P Pk AT

3) I R g3 1 ECERE R A AN ) R
A U TR e HE S5 S SR, W] A SE B 1
o A AR e VE RE Y R T, S X TR R

z % x #

(1] 2=, ot 00E % 0 2 <0 9 Bk R 48 T 5

ent material quantities

[3]

[5]

[6]

[7]

[9]

ent concentrations of NaCl

FELI]. R, 2014, (4): 4247

LI Fu, QI Zhuang Application and research of air spring
suspension system for railway vehicles[J] China Rail-
way, 2014, (4):42-47.(in Chinese)

SOULARD M, PATARIN J, EROSHENKO V, et
al. Molecular spring or bumper: a new application for
hydrophobic zeolitic materials[J]. Studies in Surface
Science and Catalysis, 2004, 154(4):1830-1837.

YU M C, GAO X, CHEN Q. Nonlinear frequency
response analysis and jump avoidance design of
molecular spring isolator[J]. Journal of Mechanics,
2016, 32(5):527-538.

YU M C, CHEN Q, GAO X. Theoretical and
experimental investigation of molecular spring isolator[J].
Microsystem Technologies, 2017, 23(2) :285-292.
TZANIS L, TRZPIT M, SOULARD M, et al. High
pressure water intrusion investigation of pure silica 1D
channel AFI, MTW and TON-type zeolites[J]. Microporous
and Mesoporous Materials, 2011, 146:119-126.

UL SR AR B SCHE, 4E L IR 1 (M) R R R
AL, 2019:277-299.

Bk, B RESE R R, S R R R e s R o
[#,CN201013822Y[P]. 2008-01-30.

S e R (T = LY O O R P R/ 285 3 N
SCHR HRRHE 2006 : 348-359.

RGEAR L BRTT, 5 LA o TR I R AR HL LS ) o
PEREWTFE[T]. J12F=#4i, 2014, 46(4): 553-560.

YU Muchun, CHEN Qian, GAO Xue, et al Study on vi-

bration isolation mechanism and mechanical properties

of molecular springs[J]. Chinese Journal of Theoretical
and Applied Mechanics, 2014, 46 (4) :553-560. (in

Chinese)

F—EE/N M, P 199243 A4,
WA, EBEAFTT M TR RS R D)
il .

E-mail: Yjin_detec@nuaa.edu.cn



