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Abstract

By means of the oblique three-dimensional parking equipment design of crank connecting rod
structure, the device can achieve 2.7 x 5.5 m double parking. This device is controlled by a crank
connecting rod lateral movement, controlled by the stepper motor 45° oblique movement, stop the
ratchet wheel and pawl of steering gear control, four auxiliary lateral movement, manual stop
slippery course, the upper floors of load lateral movement by stepping motor drives the crank,
makes the slider back and forth motion. The oblique movement is realized by using the slide block
to drive the vehicle plate. The upper motor drives the synchronous wheel, which drives the vehicle
plate to move in an oblique direction by retracting and releasing the rope. The Solidworks Slimu-
lation module was used to complete the static load analysis of the main parts of the device. The
results showed that the maximum stress of the parts in the working condition was less than the
design allowable stress, which fully met the strength requirements, saved space and improved the
space utilization rate. The manufacturing operation cost was low, which was suitable for promo-
tion and application.
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Figure 1. Lifting horizontal moving intelligent garage
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Figure 2. Simple lifting parking device
2. BHFERIEERE

DOI: 10.12677/met.2019.85038 317 MU TR S AR


https://doi.org/10.12677/met.2019.85038

HE &

2. ETHHAEFEHNR RN EEERENITEEBS 2
2.1. EEHIRV4ARE

EH VR MEE T HREAT S5 R B R SRS A B B N R AR S, Ry, B
BELE B UL RAESEEE R, ARG RN 3 P .

1, FEFEA; 2, B 3, g 4, HEZRSEH; 5, RHEENG
6, FHRIEEL; 7, AERTEEL; 8, SCEENR: 9, MENLINIEEEE. 10, FPH,
11, #gsibdbdl; 12, EFF; 13, Arssibitddl; 14, dia;
15, ZiLkke; 16, TEEA; 17, TECER; 18, fEE; 19, Hike.

Figure 3. Structure diagram
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Figure 4. Partial view of how it works
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Figure 5. Crank connecting rod principle
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Figure 6. Motion analysis of crank connecting rod
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Figure 7. Oblique moving device
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Figure 8. Emergency locking device
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Figure 9. Frame support structure
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Table 1. Material properties of slant hanging plate and lower support plate
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Figure 10. Slant hanging plate
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Figure 11. Lower support plate
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Figure 12. Stress diagram of slant hanging plate
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Figure 13. Shift diagram of slant hanging plate
B 13, BHERGIHE

DOI: 10.12677/met.2019.85038 323 MU TR S AR


https://doi.org/10.12677/met.2019.85038

HE &

Table 2. Static load analysis results of slant hanging plate
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Table 3. Static load analysis results of lower support plate
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Figure 14. Stress diagram of lower support plate
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Figure 15. Shift diagram of lower support plate
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Figure 16. Runs the process
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Figure 17. Prototype model (vehicle)
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Figure 18. Prototype model
B 18. FEALREY

6. L5RIE

I AN IERT AR R AL R AR E R, S 2.7 x 5.5 ORI EAE PR, R
HY M RSEAT PRI NS 30 . Dk AL B AR ) 4578830 FEALEE B e iU 2s . Falads. |
EEANEIFEP R, WSRO, W APRRW] FEAE TN MECRR /T80T
VFRIR ), SE4ii R s EOR, T ASIE], RE S RAR, HlEET mAMS, &S

ESHEImHE

2018 - KIE TR 20 BU CEWT 70 H (0% [2019] 23 5), TEBh% S5 : JGLX2018040.

SE

[1] Blackwell, M., Nikou, C., DiGioia, A.M. and Kanade, T. (2004) Optimization of Car Storage/Retrieval Control for
Stacker Type Parking Garage Equipment. Medical Image Analysis, 7, 67-72.

[2] Hilton, A., Stoddart, J., Illingworth, J. and Windeatt, T. (2006) Development of Automatic Stereo Garage System for
Teaching Experiment. Computer Vision and Image Understanding, 3, 239-247.

1 PR, VRS, DRZEER. AL AR i A AR U SRIIR[T]. TAEER S5 1T, 2008(12): 11-14.

1 BRIE. TGO SR SR ZE PE SR BT A [D]: [ 2 AR 3C). AR PE RS RS K, 2013,

1 G AR, FFBEII LR T B ) R G 5T S ¥ [D]: AL 208 3], =M 22N A8 K%, 2011.

1 RE. ZREWNEE MR E R BARRR E MR T [D]: [ 20850, Kb IR, 2010.

1 kT, TER, &AW, 5. SR ARG IR o W T AR R S e [T]. H E AL AR, 2002
13(19): 1656-1657

[8] AL, L/, XML, 5. H7 B AR T BRI T AR T[], R B IS THLIN, 2014(9): 28-34.

[9] &RM, BHEW. SCARZEREARIGATI]. MUk S5iiE, 2004(1): 54-56

[10] Chapnik, B.V., Heppler, G.R. and Aplevich, J.D. (1991) Modeling Impact on a One-Link Flexible Robotic Arm. /EEE
Transactions on Robotics and Automation, 7, 479-488.

DOI: 10.12677/met.2019.85038 326 IR N EASE N


https://doi.org/10.12677/met.2019.85038

	The Design and Analysis of Inclined Stereo Parking Garage for Old Residential District Reconstruction
	Abstract
	Keywords
	基于老旧小区改造的斜向立体停车库设计与分析
	摘  要
	关键词
	1. 绪论
	1.1. 背景
	1.2. 现有立体车库

	2. 基于曲柄连杆结构的斜向立体停车装置的工作原理与分析
	2.1. 结构的组成
	2.2. 纵向移动部分
	2.3. 斜向移动部分
	2.4. 紧急抱死装置
	2.5. 框架支撑结构

	3. 主要零部件的静态载荷分析
	4. 实际使用
	5. 试验与验证
	模拟测试样例

	6. 结束语
	基金资助项目
	参考文献

