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Design of Suspension Combination Bicycle Parking System

ZHANG Jintao,SU Chenxi, WANG Yaxuan,ZHANG Yi,XIE Changxiong, WANG Jianchen *

(Key Laboratory of Air-Driven Equipment Technology of Zhejiang Province , Quzhou University , Quzhou , Zhejiang 324000, China)

Abstract ; Aiming at the problem of parking difficulty caused by insufficient bicycle parking space, an enclosed self-
parking garage was designed. Using the spare space above the car parking space, the automatic bicycle access and theft
prevention were realized. The mechanical part of the garage was mainly composed of a bicycle access system and a
bicycle suspension system. The access system was composed of a horizontal and vertical linkage screw nut mechanism,
forming a two-axis linkage. The suspension system was driven by sprocket chain to move the link slider, which moved in
a circular way on the ring guide through the roller. The fingerprint identification method was adopted in the control part
to start the PLC control system to realize intelligent parking. Simulation experiments show that the designed parking
system has the functions of vehicle access automation and space saving, which provides an effective solution to the
bicycle parking challenge in the community.

Keywords: bicycle parking system; hanging; annular guide rail; fingerprint identification; PLC ( Programmable Logic
Controller)
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Figure 1 Schematic diagram of garage structure design
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Figure 2 Bike suspension system
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Figure 3 Connection between hook slide and ring guide
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Figure 4 Bicycle access system



(#iRES - MR - J5E]

King, 5 BEASIBIEEFRRIRT

<77 -

1.2 BEigitE
1.2.1 EZERSF

TR A PR B R RN X BN B A
fikZHh2.4mx5.4m RA/NMNIEREZAEL S m
IR . B EHA G AT EIEE R G LB RS A
7.5 mx5.4 mx4.4 m(EHXEFAS A EE R 2.2
m) , T J5 A5 3 VR4, B 7 AR A AT 4 16 4, 16 n]
PABE— KA . ZEERCHNEL S R,
1.2.2 AT HRSHEME

HErdim E AT R RS (AT R R ER) £ %
4 3 Ff1:508.0 mm(20 in) .609.6 mm(24 in) Fil 660. 4
mm (26 in) , JfiEAE 10 ~30 kg,

B5 airkiART
Figure 5 Garage size schematic
i AR IR WA A AT RS ( A AT IR
SEAEMBTRIN ) ZHONE 1R

1 F AT RS M
Table 1  Common bicycle specifications mm
BT R R EAR BER AR TERE RBRER LB SN T v B it
508.0 1 480 510 420 460 550 ~700 580 ~ 800
609.6 1700 560 520 510 650 ~ 850 900 ~1 000
660. 4 1790 620 580 520 750 ~900 900 ~ 1 100
PETFERAE A I L T BT 2% T KRR BTt e K BB

FASH 8174, SR B AT EBO TR A AV Be 2 2,
KR BAT EAE A S5 TR A AT 1Y 7K F- RST, 4n
TR, RER 1 hSARST BT E R K
BT, BRI B AT 45 A3k 0 245 T
HRBRA
1.2.3 &It RGF

FFBO TR AE AT £ 44 BHAR N 508. 0 mm (20
in) ZEHEK R 510 mm, B2 TR 2 A -RAG R
450 mm, HEFRYJERER 25 mm, DUE 40P AR 0UE
HEAE Y 2 A4 F I RIBE 32 R 400 mm, AR EFEB 1
mE 6 Fim.
1.2.4 HRITEUESTHT

1E AT AT B AR o, BAT R R ) 58 e AF
AR TR L, o0 T 0RE B AT 4 Re TR ml S A
IR, AR X2 T B A 1 i B R R BE AT 4B, dE
A BRTTHER 32703 BT, ARAH A5 R AR 25 3T 1 TR A i
NE, AN R% (I ) 5, RIS R 52 2141 0 J5 28 T LR ) 1)
KN,

(@) BHrEHE (b) BHREE

B 6 REIRMN

Figure 6 Bearing parts
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Figure 7 Lift member constraint settings
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Figure 8 Total deformation nephogram of lifting parts
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Figure 9 Equivalent stress nephogram of lifting parts
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Figure 10 Access position diagram
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Figure 12 Control system flow chart of bicycle access
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Figure 13 Control circuit
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