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Abstract--- With the advancement of the transport technologies, companies are trying to find ways to find 

simpler and cost effective technologies. Our project suggests a simple but advantageous mechanism for the dump 

truck. A dump truck is used for transporting construction material. They have a tilt-able trolley. The mechanism for 

this operation is to be enhanced in our project. It proposes the idea of using a folding mechanism coupled with 

pneumatics to tilt the trolley of the dump truck. The system employs the use of a linkage hinged to together and a 

pneumatic cylinder is attached to the hinge. Thus when the pneumatic cylinder works in the forward direction, the 

linkages ate stretched and when it is made to return, the linkages get folded up. 
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I. INTRODUCTION 
The hydraulic cylinders used for the dump truck tilting system are very long so that it can be lifted to a good 

height. It also requires a cylinder with greater diameter so that is can bear the weight of the materials in the truck. 

This requires a large space to house the cylinder and also the cylinder is prone to damages as it has to bear heavy 

loads.  

This not only occupies more space, but also increases the weight of the vehicle, which indirectly affects the fuel 

economy of the truck. Thus there is a surge to find possible methods for improving the mechanism of the dump 

truck hydraulics. 

This project proposes the idea of using a folding mechanism coupled with pneumatics to tilt the trolley of the 

dump truck. The system employs the use of a linkage hinged to together and a pneumatic cylinder is attached to the 

hinge. Thus when the pneumatic cylinder works in the forward direction, the linkages ate stretched and when it is 

made to return, the linkages get folded up.  
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Fig: Existing Model of Dump Truck 

II. TRUCK TYPES OF DUMP: 

Standard Dump Truck 
A standard dump truck is a truck chassis with a dump body mounted to the frame. The bed is raised by a vertical 

hydraulic ram mounted under the front of the body, or a horizontal hydraulic ram and lever arrangement between the 

frame rails and the back of the bed is hinged at the back of the truck 

Transfer Dump Truck 
An exchange dump is a standard dump truck pulling a different trailer with a portable freight holder, which can 

likewise be stacked with development total — rock, sand, black-top, clinkers, snow, wood chips, triple blend, and so 

on. The second total compartment on the trailer ("b" box), is controlled by an electric engine, a pneumatic engine or 

a water driven line. 

Super dump: 
A Super dump is a straight dump truck furnished with a trailing hub, a lift capable, stack bearing pivot appraised 

as high as 13,000 pounds (5,897 kg). Trailing 11 to 13 feet (3.35 to 3.96 m) behind the back couple. 

Semi-Trailer End Dump Truck 
A semi end dump is a tractor-trailer combination wherein the trailer itself contains the hydraulic hoist. A typical 

semi end dump has a 3-hub tractor pulling a 2-pivot semi-trailer. 

Semi-Trailer Bottom Dump Truck 
A semi base dump (or "gut dump") is a 3-pivot tractor pulling a 2-hub trailer with a mollusk shell sort dump door 

in the midsection of the trailer. The key favorable position of a semi base dump is its capacity to lay material in a 

windrow (a straight store). 

Side Dump Truck 
A side dump truck (SDT) comprises of a 3-pivot tractor pulling a 2-hub semi-trailer. It has water powered rams 

which tilt the landfill body onto its side, spilling the material to either the left or right half of the trailer. The key 

points of interest of the side dump are that it permits quick emptying and can convey more weight. 
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Haul Trucks 

Utilized as a part of extensive surface mines and quarries, they have an inflexible casing and customary directing 

with drive at the back wheel. Starting at late 2013, the biggest ever creation pull truck is the 450 metric ton BelAZ 

75710, trailed by the Liebherr T 282B, the Bucyrus MT6300AC and the Caterpillar 797F, which each have payload 

limits of up to 400 short tons (363 t; 357 long tons 

III. PROPOSED MODEL: 

This work proposes utilizing a collapsing system combined with pneumatics to tilt the trolley of the landfill 

truck. A dump truck or trailer for pulling and dumping dry mass solids routinely by gravity furthermore having the 

capacity of passing on the solids upward to a storeroom. The unit incorporates a holder mounted to an edge on 

wheels. A water driven slam tilts the compartment for dumping through a back outlet. A pneumatic transport is 

conveyed by the casing with an admission at the back of the compartment. An entryway permits the solids to be 

dumped customarily by gravity, or to be passed up the pneumatic transport. 

Advantages: 

• Free from wear adjustment. 

• Less power consumption 

• Less skill technicians required 

• Installation is simplified very much. 

• Reduced stroke length of cylinder 

• Reduced cost in pneumatics. 

IV. LITERATURE REVIEW 

The innovation of pneumatics has increased colossal significance in the field of working environment 

legitimization and robotization from antiquated timber works and coal mines to current machine shops and space 

robots. It is in this manner imperative that specialists and architects ought to have a decent information of pneumatic 

framework, air worked valves and extras. 

Machine Construction: 

The machine is fundamentally comprised of gentle steel. Reasons: 1.Mild steel is promptly accessible in market. 

2. It is sparing to utilize. 3. It is accessible in standard sizes. 4. It has great mechanical properties i.e. it is effortlessly 

machinable. 5. It has direct component of security, since figure of wellbeing results superfluous wastage of material 

and substantial choice. Low consider of security results superfluous danger of disappointment. 6. It has high rigidity. 

7. Low co-efficient of warm extension Properties of Mild Steel: M.S. has carbon content from 0.15BRIGHT 

MATERIAL. 
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Manufacturing Process: 

 

Metal cutting:-Common cutting processes include sawing, shaping (or arranging), proposing, boring, pounding, 

turning and processing. 

Sawing:-The name of the saw needs to do with the move that makes put amid the cutting procedure, which 

figures out how to keep both the metal and the sharp edge from turning out to be excessively hot. An icy saw is 

fueled with power and is normally a stationary sort of observed machine as opposed to a versatile kind of observed. 

Welding:-In this procedure an electrical machine (which might be DC or AC, however these days is typically 

AC) supplies current to an anode holder which conveys a terminal which is ordinarily covered with a blend of 

chemicals or flux. An earth link interfaces the work piece to the welding machine to give an arrival way to the 

current. The weld is started by tapping ('striking') the tip of the anode against the work piece which starts an electric 

circular segment. The high temperature created (around 6000oC) immediately delivers a liquid pool and the finish of 

the cathode ceaselessly dissolves into this pool and structures the joint. 

Components & Detail: 
• Pneumatic cylinder 
• Hand Lever solenoid valve Solenoid valve 
• Flow control valve 
• Horse and connectors 
• Linkages 
• Tilt-able Trolley 
• Frame 

Double Acting Pneumatic Cylinder 
• Stroke length:  Cylinder stoker length 160 mm = 0.16 m 
• Quantity:  1 
• Seals:  Nitride (Buna-N) Elastomer 
• End cones:  Cast iron 
• Piston :  EN – 8 
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• Media :  Air 
• Temperature :  0-80 º C 

Pressure Range:  8 N/m² 

Solenoid Valve: Generally known as DCV, this valve is utilized to control the heading of wind current in the 

pneumatic framework. The directional valve does this by changing the position of its inside portable parts 

House & Fittings: It is provided for the passage of compressed air from the compressor outlet to the operating 

valve. 

Flow Control Valve: 
Flow Control Valves are fitted to all the distribution tubes.  This valve is made of brass.  Both the ends have 

stepped surface to insert hoses.  A handle is provided to control the flow of oil in every valve. 

(a) Technical Data 
Size:   ¼” 

Media:  Air 

Port size:  0.635 x 10  ֿ◌² m 

Pressure:  0-8 x 10 ⁵ N/m² 

Media:  Air 

Quantity:  1 

CONNECTOR: 
Max working pressure:  10 x 10 ⁵ N/m² 

Temperature:  0-100 º C 

Fluid media:  Air 

Material:  Brass. 

HOSE SPECIFICATION: 
Max pressure:  10 x 10 ⁵ N/m² 

Outer diameter :   6 mm = 6 x 10 ˉ ³m 

Inner diameter:  3.5 mm = 3.5 x 10 ˉ ³m. 

(b) Purpose 
This valve is utilized to accelerate the cylinder development furthermore it goes about as a one – way 

confinement valve which implies that the air can go through just a single way and it can't return back.  

By utilizing this valve the time utilization is lessened in view of the quicker development of the cylinder. 

TILTABLE TROLLEY: 
The trolley is attached to the frame. 

Material:  Mild steel and sheet metal. 

Length:  120 cm 
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Width:  74 cm  

Load capacity:  5 kg (our model). 

FRAMES: 
Material:  Mild steel 

Length:  120 cm  

Width:  75 cm 

The system employs the use of a linkage hinged to together and a pneumatic cylinder is attached to the hinge. 

Thus when the pneumatic cylinder works in the forward direction, the linkages at stretched and when it is made to 

return, the linkages get folded up. 

Hand lever solenoid valve get the air and passed through the pneumatic cylinder depend upon the hand lever 

directional changed.The linkages are those that support the trolley against the frame and they are hinged at the 

centre. 

 

Fig: Block Diagram Showing Our Model 

List of materials: 
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V. CONCLUSION 
This examination work has given us a phenomenal open door and experience, to utilize our restricted learning. 

We picked up a considerable measure of commonsense information with respect to, arranging, buying, amassing and 

machining while doing this venture work. We feel that the examination work is a decent answer for extension the 

doors amongst establishment and businesses.  

We are pleased that we have finished the work with the constrained time effectively. The "Landfill Truck Tilting 

System with Advanced Pneumatics" is working with acceptable conditions. We can comprehend the challenges in 

keeping up the resiliences furthermore quality. We have done to our capacity and aptitude making most extreme 

utilization of accessible offices.  

In this way we have built up a "Dump Truck Tilting System with Advanced Pneumatics" which knows how to 

accomplish minimal effort robotization. The working technique of this framework is extremely straightforward, so 

any individual can work. By utilizing more procedures, they can be altered and created by applications. 

REFERENCES 

[1] Das, J., Das, M.P., & Velusamy, P. (2013). Sesbania grandiflora leaf extract mediated green synthesis of 
antibacterial silver nanoparticles against selected human pathogens. Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy, 104, 265-270. 

[2] Umanath, K.P.S.S.K., Palanikumar, K., & Selvamani, S.T. (2013). Analysis of dry sliding wear behaviour 
of Al6061/SiC/Al2O3 hybrid metal matrix composites. Composites Part B: Engineering, 53, 159-168. 

[3] Udayakumar, R., Khanaa, V., Saravanan, T., & Saritha, G. (1786). Cross layer optimization for wireless 
network (WIMAX). Middle-East Journal of Scientific Research, 16(12), 1786-1789. 

[4] Kumaravel, A., & Rangarajan, K. (2013). Algorithm for automaton specification for exploring dynamic 
labyrinths. Indian Journal of Science and Technology, 6(5S), 4554-4559. 

[5] Pieger, S., Salman, A., & Bidra, A.S. (2014). Clinical outcomes of lithium disilicate single crowns and 
partial fixed dental prostheses: a systematic review. The Journal of prosthetic dentistry, 112(1), 22-30. 

[6] Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). One step green synthesis of 
silver nano/microparticles using extracts of Trachyspermum ammi and Papaver somniferum. Colloids and 
Surfaces B: Biointerfaces, 94, 114-117. 

[7] Khanaa, V., Mohanta, K., & Satheesh, B. (2013). Comparative study of uwb communications over fiber 
using direct and external modulations. Indian Journal of Science and Technology, 6(6),             4845-4847. 

[8] Khanaa, V., Thooyamani, K.P., & Udayakumar, R. (1798). Cognitive radio based network for ISM band 
real time embedded system. Middle-East Journal of Scientific Research, 16(12), 1798-1800. 

[9] Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). Biomimetic synthesis of 
silver nanoparticles by aqueous extract of Syzygium aromaticum. Materials Letters, 75, 33-35 

[10] Caroline, M.L., Sankar, R., Indirani, R.M., & Vasudevan, S. (2009). Growth, optical, thermal and dielectric 
studies of an amino acid organic nonlinear optical material: l-Alanine. Materials Chemistry and 
Physics, 114(1), 490-494. 

[11] Kumaravel, A., & Pradeepa, R. (2013). Efficient molecule reduction for drug design by intelligent search 
methods. International Journal of Pharma and Bio Sciences, 4(2), B1023-B1029. 

[12] Kaviyarasu, K., Manikandan, E., Kennedy, J., Jayachandran, M., Ladchumananandasiivam, R., De Gomes, 
U.U., & Maaza, M. (2016). Synthesis and characterization studies of NiO nanorods for enhancing solar cell 
efficiency using photon upconversion materials. Ceramics International, 42(7), 8385-8394. 

[13] Sengottuvel, P., Satishkumar, S., & Dinakaran, D. (2013). Optimization of multiple characteristics of EDM 
parameters based on desirability approach and fuzzy modeling. Procedia Engineering, 64, 1069-1078. 

[14] Anbuselvi S., Chellaram, С., Jonesh S., Jayanthi L., & Edward J.K.P. (2009). Bioactive potential of coral 
associated gastropod, Trochus tentorium of Gulf of Mannar, Southeastern India. J. Med. Sci, 9(5), 240-244. 

[15] Kaviyarasu, K., Ayeshamariam, A., Manikandan, E., Kennedy, J., Ladchumananandasivam, R., Gomes, 
U.U., & Maaza, M. (2016). Solution processing of CuSe quantum dots: Photocatalytic activity under RhB 
for UV and visible-light solar irradiation. Materials Science and Engineering: B, 210, 1-9. 

 Received: 19 Feb 2018 | Revised: 07 Mar 2018 | Accepted: 02 Apr 2018                  144 



International Journal of Psychosocial Rehabilitation, Vol. 22, Issue 03, 2018 
ISSN: 1475-7192 

[16] Kumaravel, A., & Udayakumar, R. (2013). Web portal visits patterns predicted by intuitionistic fuzzy 
approach. Indian Journal of Science and Technology, 6(5S), 4549-4553. 

[17] Srinivasan, V., & Saravanan, T. (2013). Reformation and market design of power sector. Middle-East 
Journal of Scientific Research, 16(12), 1763-1767. 

[18] Kaviyarasu, K., Manikandan, E., Kennedy, J., & Maaza, M. (2015). A comparative study on the 
morphological features of highly ordered MgO: AgO nanocube arrays prepared via a hydrothermal 
method. RSC Advances, 5(100), 82421-82428. 

[19] Kumaravel, A., & Udhayakumarapandian, D. (2013). Consruction of meta classifiers for apple scab 
infections. International Journal of Pharma and Bio Sciences, 4(4), B1207-B1213. 

[20] Sankari, S.L., Masthan, K.M.K., Babu, N.A., Bhattacharjee, T., & Elumalai, M. (2012). Apoptosis in 
cancer-an update. Asian Pacific journal of cancer prevention, 13(10), 4873-4878 

[21] Harish, B.N., & Menezes, G.A. (2011). Antimicrobial resistance in typhoidal salmonellae. Indian journal 
of medical microbiology, 29(3), 223-229. 

[22] Manikandan, A., Manikandan, E., Meenatchi, B., Vadivel, S., Jaganathan, S.K., Ladchumananandasivam, 
R., & Aanand, J.S. (2017). Rare earth element (REE) lanthanum doped zinc oxide (La: ZnO) 
nanomaterials: synthesis structural optical and antibacterial studies. Journal of Alloys and Compounds, 723, 
1155-1161. 

[23] Caroline, M.L., & Vasudevan, S. (2008). Growth and characterization of an organic nonlinear optical 
material: L-alanine alaninium nitrate. Materials Letters, 62(15), 2245-2248. 

[24] Saravanan T., Srinivasan V., Udayakumar R. (2013). A approach for visualization of atherosclerosis in 
coronary artery. Middle - East Journal of Scientific Research, 18(12), 1713-1717. 

[25] Poongothai, S., Ilavarasan, R., & Karrunakaran, C.M. (2010). Simultaneous and accurate determination of 
vitamins B1, B6, B12 and alpha-lipoic acid in multivitamin capsule by reverse-phase high performance 
liquid chromatographic method. International Journal of Pharmacy and Pharmaceutical Sciences, 2(4), 
133-139. 

[26] Udayakumar, R., Khanaa, V., & Saravanan, T. (2013). Synthesis and structural characterization of thin 
films of SnO 2 prepared by spray pyrolysis technique. Indian Journal of Science and Technology, 6(6), 
4754-4757 

[27] Anbazhagan, R., Satheesh, B., & Gopalakrishnan, K. (2013). Mathematical modeling and simulation of 
modern cars in the role of stability analysis. Indian Journal of Science and Technology, 6(5S), 4633-4641. 

[28] Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of bis thiourea cadmium iodide: A 
semiorganic single crystal. Materials Chemistry and Physics, 113(2-3), 670-674. 

[29] Sharmila, S., Jeyanthi Rebecca, L., & Das, M.P. (2012). Production of Biodiesel from Chaetomorpha 
antennina and Gracilaria corticata. Journal of Chemical and Pharmaceutical Research, 4(11), 4870-4874. 

[30] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). An integrated agent system for e-mail 
coordination using jade. Indian Journal of Science and Technology, 6(6), 4758-4761. 

[31] Caroline, M.L., Kandasamy, A., Mohan, R., & Vasudevan, S. (2009). Growth and characterization of 
dichlorobis l-proline Zn (II): A semiorganic nonlinear optical single crystal. Journal of Crystal 
Growth, 311(4), 1161-1165. 

[32] Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of L-phenylalanine nitric acid, a new 
organic nonlinear optical material. Materials Letters, 63(1), 41-44. 

[33] Kaviyarasu, K., Xolile Fuku, Genene T. Mola, E. Manikandan, J. Kennedy, and M. Maaza. 
Photoluminescence of well-aligned ZnO doped CeO2 nanoplatelets by a solvothermal route. Materials 
Letters, 183(2016), 351-354. 

[34] Saravanan, T., & Saritha, G. (2013). Buck converter with a variable number of predictive current 
distributing method. Indian Journal of Science and Technology, 6(5S), 4583-4588. 

[35] Parthasarathy, R., Ilavarasan, R., & Karrunakaran, C. M. (2009). Antidiabetic activity of Thespesia 
Populnea bark and leaf extract against streptozotocin induced diabetic rats. International Journal of 
PharmTech Research, 1(4), 1069-1072. 

[36] Hanirex, D.K., & Kaliyamurthie, K. P. (2013). Multi-classification approach for detecting thyroid attacks. 
International Journal of Pharma and Bio Sciences, 4(3), B1246-B1251 

[37] Kandasamy, A., Mohan, R., Lydia Caroline, M., & Vasudevan, S. (2008). Nucleation kinetics, growth, 
solubility and dielectric studies of L‐proline cadmium chloride monohydrate semi organic nonlinear optical 
single crystal. Crystal Research and Technology: Journal of Experimental and Industrial 
Crystallography, 43(2), 186-192. 

 Received: 19 Feb 2018 | Revised: 07 Mar 2018 | Accepted: 02 Apr 2018                  145 



International Journal of Psychosocial Rehabilitation, Vol. 22, Issue 03, 2018 
ISSN: 1475-7192 

[38] Srinivasan, V., Saravanan, T., Udayakumar, R., & Saritha, G. (2013). Specific absorption rate in the cell 
phone user’s head. Middle-East Journal of Scientific Research, 16(12), 1748-50. 

[39] Udayakumar R., Khanaa V., & Saravanan T. (2013). Chromatic dispersion compensation in optical fiber 
communication system and its simulation. Indian Journal of Science and Technology, 6(6), 4762-4766. 

[40] Vijayaragavan, S.P., Karthik, B., Kiran, T.V.U., & Sundar Raj, M. (1990). Robotic surveillance for patient 
care in hospitals. Middle-East Journal of Scientific Research, 16(12), 1820-1824. 

[41] Kavitha, M., & Thomas, J. (2018). BAT Optimization Algorithm (BOA) for Optimal Cluster Selection and 
Unsupervised Hybrid Network Kernel Learning Support Vectors Clustering (UHNKLSVC) Algorithm. 
Journal of Computational Information Systems, 14(5), 56 - 63. 

[42] Dr. Chaturvedi, A., Hussain, S.S. & Kumar, V. (2013).A Study of Mutable Check pointing Approach to 
Reduce the Overheads Associated with Coordinated Check pointing. The SIJ Transactions on Computer 
Networks & Communication Engineering (CNCE), 1(3), 6-10. 

[43] Sen, B., & Vedanarayanan, V. (2016). Efficient Classification of Breast Lesion based on Deep Learning 
Technique.Bonfring International Journal of Advances in Image Processing, 6(1), 01-06.  

[44] Srinivas, N., & Dr.Ramana Murthy, M.V. (2018). Web Based Audio-Video Information Summarization 
Algorithm (AVISA) for Videos and Audios.. Journal of Computational Information Systems, 14(3), 80 - 
93. 

[45] Kumuthaveni, R., & Dr. Chandra, E. (2018). A Study on Automatic Speech Recognition. Journal of 
Computational Information Systems, 14(4), 89 - 99. 

[46] Tamailarasi, S., & Dr. Suguna, J. (2014).Detection of Moving Objects in a Video Sequence – A 
Comparative Study. International Journal of Advances in Engineering and Emerging Technology, 5(5), 
211-216. 

[47] Vidhya, A. (2014). Malware Clearance for Secure Commitment of OS-Level Virtual Machines. Excel 
International Journal of Technology, Engineering and Management, 1(2), 51-57. 

[48] M.P. Anitha and S.S. Lijina, (2016). Encryption Based Hybrid DWT-SVD Watermarking Technique for 
Data Hiding. Bonfring International Journal of Data Mining, 6(3), 30-33. 

[49] Mahmoudi, & Laylipour, C. (2015). A discrete binary version of the Forest Optimization Algorithm. 
International Academic Journal of Innovative Research, 2(12), 10-23. 

[50] Yuvarajan, A., & Priyadharshini, V.M. (2014). Fixed Width Booth Multiplier Using Adaptive Conditional 
Probability Estimator. International Journal of Communication and Computer Technologies, 2(1), 56-63 

 Received: 19 Feb 2018 | Revised: 07 Mar 2018 | Accepted: 02 Apr 2018                  146 


	Introduction
	Truck Types of Dump:
	Proposed Model:
	LITERATURE REVIEW
	CONCLUSION

