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 Critical Design Elements for Maximizing the Life of Under Press Steel Belt Conveyors
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CHALLENGE

As Press technology has expanded to meet the changing demands of customers in the automotive, aerospace, defense, and construction equipment sectors, the reliability and robust nature of the steel belt conveyor design remains one of the most efficient methods for the transfer of flat metal stamping scrap. The increased demands on stampers to achieve tighter tolerances using a wider range of materials coupled with 24/7 run times means that equipment purchases normally made as second nature now need to be evaluated for dependability and longevity under extreme operating conditions.
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Stamping companies have relied on steel belt conveyors to automate scrap handling since the industrial revolution. As press technology has expanded to meet the changing demands of customers in the automotive, aerospace, defense, and construction equipment sectors, the reliability and robust nature of the steel belt conveyor design remains one of the most efficient methods for the transfer of flat metal stamping scrap.

The increased demands on stampers to achieve tighter tolerances using a wider range of materials coupled with 24/7 run times means that equipment purchases normally made as second nature now need to be evaluated for dependability and longevity under extreme operating conditions. Failure of an in-floor conveyor means unplanned press down time, increased maintenance labor hours, safety concerns, and potentially missed shipments. The design of the steel belt conveyor for a given application is a critical component to maximum asset utilization and decreased costs by avoiding conveyor wear and unplanned downtime.

The Effects of Force on a Steel Belt Conveyor

The structural and functional design of a press is focused on the operating process and the quality of the output—how and where the scrap is collected and disposed of is typically not part of the design process. This reality can pose challenges when stamping operations purchase conveyors for moving their scrap.

 



When stamping scrap is discharged from the press it can fall from 36 inches up to more than 10 ft. The impact of this drop can be significant on the conveyor belt reducing the reliability and increasing maintenance requirements. To illustrate the of the impact of this drop on the conveyor belt we can use the following real-world application example:



[image: *Based on 1/8” deflection | Prab.com]*Based on 1/8” deflection



 

To understand the implications of the scrap falling on the conveyor belt, we can use a typical formula for “Impact Force of a Falling 5801 East N Avenue, Kalamazoo, MI 49048 1-800-968-7722 l [email protected] a company prab.com Object.” While there are other application specific variables that can be added to this calculation, the basic equation will help us to see the exponential impact of force by filling in the data using the example in the chart above.
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Impact of Force from a Falling Object

The dynamic energy in a falling object at the impact moment can be expressed as:

 



E = Fwh

= mgh (4)




Where:

Fw = force due to gravity – weight (N, lbf)

g = acceleration of gravity (9.81 m/s2, 32.17405 ft/s2)

h = falling height (m)

S = the distance it take the object to stop




The equation can be combined with the equation of work:

F = m g h/s (5)





 

source: http://www.engineeringtoolbox.com/impact-force-d_1780.html

Using the information and calculation above, the impact of a piece weighing 1.2 lbs. can have 460 lbs. of force on the conveyor belt. “Ouch!”

This high force is surprising until you understand the force of impact is dependent on the distance it takes to stop a moving object. In this calculation the conveyor belt is assumed to deflect 1/8” under impact. Repetitive high force impacts of this type explain the potential for premature conveyor failure.

To illustrate the calculation, consider the effect of an air bag in an automobile. In a crash test simulation without an air bag, a crash dummy hits the windshield with high force. The addition of the air bag reduces the effects of the force because the air bag lengthens the stopping time and distance and absorbs a portion of the generated force.

Solutions that Extend Conveyor Life

Engineers and plant managers looking to get the most out of their conveyors can work to reduce the effects of impact force on the conveyor. There are several solutions that can be put in place to get the most life out of the conveyor. One approach is to slow the scrap down with chute. The other method is to design the belt more resistant to impact of the scrap.

 



1. The simplest, and most effective solutions to avoiding the negative effects of impact is to design the chutes between the press and the conveyor to absorb some of the impact of the scrap. The chute can be constructed out of steel thicker than the scrap and out of abrasion resistant (AR) steel, that can hold up to the repeated impact of the scrap. Slowing the scrap down reduces the impact on the conveyor. Many times, the area of the chute that is worn can be replaced—repair costs for a chute are much lower than for a conveyor belt.



[image: Image of 2-1/2”pitch steel belt conveyor with reinforced impact plate. | Prab.com]Image of 2-1/2”pitch steel belt conveyor with reinforced impact plate.



 

2. A good general guide line for steel belt conveyors is to avoid using a belt hinge that is thinner than the scrap it is carrying. So, if the scrap is 3/16” thick, you would want to avoid using a 2-1/2” pitch or 4” pitch conveyor with 1/8” thick hinges. A 6” pitch conveyor with 3/16” thick hinges would be used instead.

3. If the scrap is thicker and is falling a substantial distance then is possible to upgrade the belt and conveyor frame. Options include:

 



 


[image: Technical Brief: Critical Design Elements for Maximizing the Life of Under Press Steel Belt Conveyors | Prab.com]



 

a. An impact plate. These plates are welded directly to the top hinge of the steel belt. The impact plates are usually thick enough to protect the hinge of the belt.



b. Load bars and load shoes (see CAD drawing below). The load bar is a steel channel that is part of the frame that runs right below the hinge. Load shoes are welded to the bottom of the belt. The clearance between the load shoe and load back is small, but enough to let the belt move. When a heavy load is applied to the belt, the load shoe hits the load bar and the force is transferred to the frame rather than the belt having to carry the entire load.



[image: Placement of load shoes preventing the effects of impact force. | Prab.com]Placement of load shoes preventing the effects of impact force.



 



4. Scrap bouncing off a press chute tends to deflect everywhere, causing a lot of damage to a conveyor if it gets into the side wings and rollers of the belt. To lessen the frequency of this happening there are a few design elements that can prevent this damage and potential conveyor failure.

a. The first is wing guards. The guards extend the skirt down to partially cover the wings of the conveyor.

b. The second design option is to leave 4-6” of space from the edge of the chute feeding the conveyor and the wing guard of the conveyor. The gap creates a funnel that pushes the material toward the center of the conveyor.



[image: 3D view of protective wing guard. | Prab.com]3D view of protective wing guard. The extended guard helps to prevent scrap metal from getting stuck in the wings.



 



 

Conclusion

Understanding the impact of force from metal scrap falling from a press on to a steel belt conveyor is important to know during the design and quotation phase of a new conveyor purchase. There are some core design elements that can be built into a specific steel belt conveyor that will not only reduce the effects of force, but also improve material flow. Both elements will reduce unplanned downtime and maintenance costs, and will help to keep your focus on press output.

 



 

About

PRAB is a leading engineer and manufacturer of conveyors, chip and fluid management systems, and industrial water and wastewater treatment equipment. Our customized solutions automate metal handling, reduce labor costs, reclaim and recycle expensive cutting fluids/coolants and maximize return on recycling metals. With our expertise, honed by more than 4,500 installations for the world’s leading OEMs and suppliers, PRAB continuously improves material handling, housekeeping and compliance to environmental rules and regulations within the automotive, aerospace, medical, electronics, defense, off-road and energy markets. For more information about PRAB, visit prab.com.




 








[image: ]

Categories






	Pharmaceutical Industry (1)

	Food and Beverage (1)

	Editorials (27)

	Blog (79)

	Application Reviews (19)

	Case Studies (25)

	Technical Briefs (3)

	White Papers (21)

	Aerospace Industry (11)

	Automotive/Transportation Industry (20)

	Other Industry (12)

	Recycling Industry (13)

	Surface Treatment Industry (8)

	Product Brochures (70)

	PRAB Information (4)

	Chemical Industry (1)






 

 
 
 
 







[bookmark: ContactUs]Have A Question? Contact Us Today!


 






 









































Please select one
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas (the)
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia (Plurinational State of)
Bonaire, Sint Eustatius and Saba
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory (the)
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cabo Verde
Cambodia
Cameroon
Canada
Cayman Islands (the)
Central African Republic (the)
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands (the)
Colombia
Comoros (the)
Congo (the Democratic Republic of the)
Congo (the)
Cook Islands (the)
Costa Rica
Côte d'Ivoire
Croatia
Cuba
Curaçao
Cyprus
Czech Republic (the)
Denmark
Djibouti
Dominica
Dominican Republic (the)
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (the) [Malvinas]
Faroe Islands (the)
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories (the)
Gabon
Gambia (the)
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard Island and McDonald Islands
Holy See (the)
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran (Islamic Republic of)
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Johnston Island
Jordan
Kazakhstan
Kenya
Kiribati
Korea (the Democratic People's Republic of)
Korea (the Republic of)
Kuwait
Kyrgyzstan
Lao People's Democratic Republic (the)
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macao
Macedonia (the former Yugoslav Republic of)
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands (the)
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia (Federated States of)
Midway Islands
Moldova (the Republic of)
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands (the)
New Caledonia
New Zealand
Nicaragua
Niger (the)
Nigeria
Niue
Norfolk Island
Northern Mariana Islands (the)
Norway
Oman
Pakistan
Palau
Palestine, State of
Panama
Papua New Guinea
Paraguay
Peru
Philippines (the)
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Réunion
Romania
Russian Federation (the)
Rwanda
Saint Barthélemy
Saint Helena, Ascension and Tristan da Cunha
Saint Kitts and Nevis
Saint Lucia
Saint Martin (French part)
Saint Pierre and Miquelon
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten (Dutch part)
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
South Sudan
Southern Rhodesia
Spain
Sri Lanka
Sudan (the)
Suriname
Svalbard and Jan Mayen
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan (Province of China)
Tajikistan
Tanzania, United Republic of
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands (the)
Tuvalu
Uganda
Ukraine
United Arab Emirates (the)
United Kingdom
United States
United States Minor Outlying Islands (the)
Upper Volta
Uruguay
Uzbekistan
Vanuatu
Venezuela (Bolivarian Republic of)
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis and Futuna
Western Sahara
Yemen
Zambia
Zimbabwe




























Areas of Interest *

Check at least one option below that accurately describes your area of interest.







General Inquiry




Convey Metal Scrap




Process Metal Turnings and Chips




Fluid Filtration and Recycling




Wastewater Treatment






How Can We Help?













How did you hear about us?













Preferred Contact Method








Call me by phone



Reach me by email



Send me an SMS text message










					
						
							
								
							

						

						
							
						

					

				

 






Submit









 


 

 

 

 

 
 










[image: PRAB]


 






 

PRAB WORLD HEADQUARTERS 5801 East N Avenue,
 Kalamazoo, Michigan 49048


Sales: (800) 968-7722 / (269) 665-1085

Parts & Service: 
(800) 493-3462 

Email: [email protected]



 

European Headquarters ul. Niemodlinska 87,
 K45-864 Opole, Poland


Phone: 1+48 (77) 474 3850
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