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everywhere by bike. See full profileCheck our editorial policy and Jack Bowater237 people find this calculator helpfulThis steel weight calculator will help you determine the weight of steel pieces of any size, whether rods, bars, or plates. We built this calculator to work with a variety of steel types, so you'll get the steel weight you need.In this
calculator, you will learn:What steel is;The uses of steel; andHow to calculate the weight of steel using its density and volume, just as if you were going to purchase some gravel or asphalt.If that sounds interesting, just keep on reading!Steel is a metal alloy with iron as its main component and carbon as its primary alloying element. If carbon makes up
anywhere from 0.05% to a little above 2% of the total weight of steel, the iron is stronger and more ductile. The more carbon we add to iron, the stronger the steel gets (up to 2.14% carbon). Adding other alloying elements results in four major steel types carbon steel, alloy steel, stainless steel, and tool steel.Carbon steel is pretty much the most basic
kind of steel since it usually only has iron and carbon in it. In some cases, carbon steel can still have some elements, but only copper, manganese, and silicon.Adding other alloying elements in carbon steel results in our next steel type, the alloy steel. With other alloying elements like manganese (for additional surface hardness), molybdenum (for
strength), nickel (for corrosion resistance), and so much more, we can get a more specific steel alloy that will suit our needs.One specific steel alloy with unique characteristics is stainless steel. By adding a minimum of 10% chromium, which provides a barrier from rusting and oxidation, we produce stainless steel. Stainless steels are strong, hard,
corrosion-resistant, and usually very shiny, too.The last type is the tool steel. Tool steels are much harder and more durable because of the additional heat-treatment procedures they undergo during production. Because of their extreme properties, we can use tool steels for cutting tools, drill bits, and many other applications where the steel will be
exposed to wear and tear.We see steel products almost everywhere, from our kitchen utensils to the rebars at the construction site or round pens for our animals. Steel material can be molded, machined, or combined with other materials to form almost any product we can imagine. In construction, steel is available in rods, tubes, wires, plates, and
sheets. We can use steel rods as pins to connect hinged supports in steel frames and structures, or we can cut large-diameter rods to make gear "blanks."On the other hand, we can use bars and wires for reinforcing concrete or for ornamental designs. Lastly, we can use steel plates and sheets for slabs and for the fabrication of water tanks, vaults,
and molds, to name a few.In the construction industry, we commonly price steel per unit weight, similar to other raw materials like gravel, sand, and concrete. Since steel is available in various types, shapes, and sizes, pricing steel per unit weight would mean much more consistent pricing across the market. This way of pricing is why it is essential to
know the weight of steel in general.Other than that, determining the total weight of steel products is generally beneficial, especially during transport. Buying in bulk affects the cost of most materials as we can save money by adequately organizing delivery and logistics instead of delivering small quantities on multiple trips. Aside from that, since steel
can get really heavy in large volumes, calculating the steel weight is essential in the design of structures.Determining the weight of steel only takes a few steps to accomplish. First, we need to know the density of the steel alloy we are using. In our steel weight calculator, you will find the density values for each of the most common steel alloys listed
in our calculator's Steel type part. You can also see them listed here in the table below:After determining the density of the steel alloy, the next step is to obtain the total volume of our steel material. Getting the volume of our steel material depends on its shape and dimensions. By applying the necessary formulas, we can obtain the volume for rods,
bars, plates, tubes, and even other complicated shapes. You can check our volume calculator for the different volume formulas for most shapes that our steel weight calculator does not cover. After obtaining the volume of steel material, we are now ready to use the formula below:Ws=Vsdensitysteelalloy\scriptsizeW \text{s} = V \text{s}\times
\text{density} \text{steel alloy}Ws=Vsdensitysteelalloywhere:WsW \text{s}Ws is the steel material's weight;VsV \text{s}Vs is the volume of the steel material; anddensitysteelalloy\text{density} \text{steel alloy}densitysteelalloy is the density of the steel alloy.When using this formula, always make sure to multiply values with the same units of
measurement. The resulting unit of measure of the volume must match the volume part in the density unit.If you have multiple steel pieces, you can input the number of steel pieces into our steel weight calculator to get the overall steel weight. As an exercise in finding the weight of steel, let us look at an example in this text's next section.For our
example, let us consider calculating the weight of some square bars needed for a set of balusters. Let's say we need to cut 20 pieces of 1.2-m long cold-drawn steel (7,830 kg/m) square bars where the sides are 17-mm, as shown in the illustration below:To calculate the weight of the square bars, let us first determine the volume of a square bar by
getting its cross-sectional area and multiplying it by its length. Since the density of cold-drawn steel is in kilograms per cubic meter, let us find the volume in cubic meters:Vsteelbar=0.017m0.017m1.2m=0.0003468m3\scriptsize\begin{align*}V \text{steel bar} &= 0.017\ \text{m}\times 0.017\ \text{m}\times 1.2\ \text{m}\\&= 0.0003468\

\text{m} "~ 3\end{align*}Vsteelbar=0.017m0.017m1.2m=0.0003468m3Solving for its weight, we have:Wsteelbar=Vsteelbardensity=0.0003468m37830kg/m3=2.7154kg\scriptsize\begin{align*} W \text{steel bar} &= V \text{steel bar}\times \text{density}\\&= 0.0003468\ \text{m} ~3 \times 7830\ {\text{kg}}/{\text{m} ~3}\\&= 2.7154\
\text{kg}\end{align*}Wsteelbar=Vsteelbardensity=0.0003468m37830kg/m3=2.7154kgTo get the total weight of our square bars, we need to multiply this figure by the number of square bars needed, which is 20 pieces. Our steel square bars' total weight would then be 2.7154kg20=54.308kilograms\small 2.7154\ \text{kg}\times 20 = 54.308\
\text{kilograms}2.7154kg20=>54.308kilograms. That's quite a workout to carry! If you need to double-check the proper spacing of your steel bars for kid-safe balusters, definitely check out our baluster calculator to help you decide on your baluster spacing.If you found our steel weight calculator informative and would like to learn more about the
weights of other metals in general, perhaps you would also like to try our metal weight calculator. You will find much more information there about other metals, their densities, and some of their uses. We also have an aluminum weight calculator if you work on aluminum most of the time.FAQsTo calculate the weight of a steel object, follow these
steps:Calculate the volume of the steel object.Look up the density of the steel alloy the object is made from.Multiply the volume with the density to get the weight of the steel object:weight = density volumeEnsure you're using the proper units.You can skip this manual calculation and use our steel weight calculator instead.The weight of a 12 mm
diameter steel rod, assuming it is of the standard 12 m length, is 10.654 kg. Here is how you can calculate this answer:Find the volume (in m3) of the 12 mm steel rod using the cylinder volume formula:V = d21/4 = (1210-3)212/4 = 1.357210-3 m3Look up the steel's density. For TMT steel bars, it is 7850 kg/m3.Multiply the volume with density to get
the 12 mm steel weight:W = 1.357210-3 m3 7850 kg/m3 = 10.654 kgVerify this result with our steel weight calculator.The steel weight formula for a cylindrical steel rod/bar is:W = (/4)d2lwhere:d Rod's diameter in m;l Rod's length in m; and Steel's density in kg/m3.Accounting for unit conversions and steel density of 7850 kg/m3, the following
approximate formula is used for TMT steel bars:W = d21/162where now d is in mm and 1 in meters.Here, the denominator 162 is an approximate simplification of the unit conversion and steel density:(/4)(10-3)27850 =1/162.19 1/162The steel weight formula for a cylindrical steel/rod in kg/m is given by:W = (/4)dwhere:d Rod's diameter in m;l Rod's
length in m; and Steel's density in kg/m.An approximate formula, accounting for unit conversion and a steel density of 7850 kg/m is:W = d/162where now d is in mm.SelectTool steel (7715 kg/m)Wrought iron (7750 kg/m)Carbon tool steel (7820 kg/m)Cold-drawn steel (7830 kg/m)Carbon steel (7840 kg/m)C1020 HR steel (7850 kg/m)Pure iron (7860
kg/m)Mild steel (7870 kg/m)Stainless steel (8030 kg/m)Enter a custom steel densitySelectRound barPipeSquare barSquare tubeRectangular barRectangular tubeHexagonal barRectangular plateDid we solve your problem today?Check out 35 similar construction materials calculators The World Material is a website mainly provides the information of
worldwide material grades, including US ASTM AISI SAE, European EN, British BS, Germany DIN, France NF; Japanese JIS and Chinese GB Standard, so you can learn and compare the material datasheet and specification of the major countries. Imagine youre at the heart of a bustling construction site, where every piece of steel plays a critical role
in the strength and stability of towering structures. Knowing how to accurately calculate the weight of steel is not just a skill; its a necessity for engineers, construction professionals, and students alike. Whether its a cylindrical rod, a flat bar, or a complex alloy, understanding the formulas and the role of steels density is crucial for ensuring safety and
efficiency. This article will guide you through the essential steps and considerations in steel weight calculation, unraveling the mysteries of density and exploring the diverse world of steel alloys. Ready to dive into the fascinating intersection of physics and engineering?Steel Weight CalculationIntroduction to Steel Weight CalculationCalculating steel
weight is crucial for construction, manufacturing, and engineering projects. Understanding how to determine the weight accurately ensures that projects adhere to design specifications, structural integrity, and safety standards. This section will cover the essential aspects of steel weight calculation, including the necessary formulas, factors affecting
weight, and practical examples.Factors Affecting Steel WeightDensity of SteelThe density of steel is crucial for weight calculations, and it varies by steel type. Typical densities include:Carbon Steel, Alloy Steel, and Tool Steel: 7.75 to 8.05 g/cmStainless Steel: Approximately 7.87 g/cmVolume of SteelThe volume of the steel piece is another crucial
factor. The volume depends on the shape and dimensions of the steel object, such as rods, bars, plates, or sheets.General Formula for Steel WeightThe general formula to calculate the weight of steel is:Weight=DensityVolumeMake sure the units for density and volume match; for instance, if density is in kg/m, volume should also be in m.Calculating
Steel Weight for Different ShapesCylindrical Steel Rods/BarsTo calculate the weight of cylindrical steel rods or bars, use the formula:W=/4d21Where:( d ) is the diameter in meters,(1) is the length in meters,( ) is the density in kg/m.For TMT steel bars, use this approximate formula:W=d2l/162Where ( d ) is in millimeters and (1) is in meters.Steel
Plates/SheetsTo calculate the weight of steel plates or sheets, use the formula:Weight=WidthLengthThicknessDensityFor instance, for a plate measured in inches:Weight=Width (in)Length (in)Thickness (in)Density (Ib/in)Using the density of A36 steel plate (approximately 0.282 1b/in):48in96in0.1875in0.2821b/in=2501bPractical ExamplesExample 1:
Calculating the Weight of a Steel RodLets calculate the weight of a steel rod with a 0.05-meter diameter and 2-meter length, using a carbon steel density of 7850 kg/m:W=/4(0.05)227850W=30.84kgExample 2: Calculating the Weight of a Steel PlateConsider a steel plate with dimensions 2 meters in width, 3 meters in length, and 0.01 meters in
thickness. Using the density of stainless steel (7870 kg/m):Weight=230.017870Weight=471.6kgConclusionAccurate steel weight calculation is essential for ensuring compliance with design and safety standards in various engineering and construction applications. By understanding the density of different steel types and applying the correct formulas
for different shapes, professionals can achieve precise weight measurements.Step-by-Step Guide to Calculating Steel WeightDetermining the Volume of the Steel MaterialTo calculate the weight of steel, you first need to determine its volume. The method for calculating volume varies depending on the shape of the steel piece.Cylindrical Rods/BarsFor
cylindrical rods or bars, the volume is calculated using the formula that involves multiplying pi by the square of the diameter and the length, then dividing by four.Square BarsFor square bars, the volume is the square of the side length multiplied by the length.Plates and SheetsFor plates and sheets, multiply the width by the length and the thickness
to find the volume. Ensure all dimensions are in the same units.Looking Up the Density of the Steel AlloyThe density of steel depends on its alloy composition. Here are some common densities:Mild Steel and Carbon Steel: Typically around 7,850 kg/m.Cold-Drawn Steel: Generally about 7,830 kg/m.Stainless Steel: Typically falls between 7,700 and
8,000 kg/m.Calculating the Weight of the SteelOnce you have the volume and the density, calculate the weight using the formula:Weight=DensityVolumewhere the weight is in kilograms, the density is in kg/m, and the volume is in cubic meters.Example Calculation for a Cylindrical Steel RodImagine youre building a fence with steel rods. To find the
weight of a cylindrical steel rod with a diameter of 12 mm and a length of 12 m, and using a density of 7,850 kg/m, follow these steps:Calculate the volume by multiplying pi by the square of the diameter (in meters) and the length (in meters), then dividing by four. For a rod with a diameter of 0.012 m and a length of 12 m, the volume is approximately
0.0013572 cubic meters.Multiply this volume by the density of steel. Using the density of 7,850 kg/m, the weight is approximately 10.654 kg.Simplified Formula for Cylindrical RodsFor convenience, when the diameter is in millimeters and the length is in meters, use:Weight=d21/162where ( d ) is in mm and (1) is in meters.Additional Formulas for
Different ShapesPlates and SheetsFor plates and sheets, calculate the weight by multiplying the width, length, and thickness, then multiplying by the density.Example for a Steel PlateFor a steel plate measuring 4 ft by 8 ft with a thickness of 3/16 in and using A36 steel:Weight=48in96in0.1875in0.2821b/in3=2501bOther ShapesFor other shapes like
rounds, squares, and hexagons, specific formulas and tables can provide the theoretical weight per unit length, aiding in accurate weight calculations for various steel materials.Steel Density and UnitsUnderstanding Steel DensitySteel density is a crucial property that affects weight calculations. The density of steel is generally around 7.85 grams per
cubic centimeter (g/cm) or 7850 kilograms per cubic meter (kg/m). However, this value can vary slightly depending on the type of steel.Variations in Steel Density and Units of MeasurementDifferent types of steel have distinct densities, influencing their weight:Carbon Steel: Approximately 7840 kg/m.Stainless Steel (e.g., 304 and 316): Around 7930
kg/m and 8030 kg/m, respectively.High-Speed Steel: About 7870 kg/m.Tool Steel: Similar to carbon steel, around 7850 kg/m.Steel density can be expressed in various units, each suitable for different applications and regions:Grams per Cubic Centimeter (g/cm): Commonly used in scientific contexts.Kilograms per Cubic Meter (kg/m): Standard unit for
industrial and engineering applications.Pounds per Cubic Inch (lb/in): Often used in the United States for engineering and manufacturing.Unit ConversionsTo convert steel density, use these factors:From g/cm to lb/in: Multiply by 0.0361.From kg/m to lb/in: Multiply by 0.000036127.Importance of Consistent Units and Practical ApplicationKnowing
steel density and how to convert units is key to accurately calculating the weight of steel components. When calculating the weight of steel, it is crucial to ensure that the units for density and volume are consistent. For example, if the density is given in kg/m, the volume should also be in cubic meters. Inconsistent units can lead to errors in weight
calculations.Understanding and applying these principles is essential for accurately determining the weight of steel components. This knowledge is particularly important in construction and engineering, where precise weight calculations are necessary for structural integrity and compliance with design specifications. By using the appropriate units
and conversion factors, professionals can ensure accurate and reliable weight measurements for various steel types and applications.Formulas for Various Steel ShapesCalculating the Weight of SteelTo calculate the weight of round steel rods or bars, use the following formula:Weight=/4d21Where:( d ) is the diameter in meters,(1) is the length in
meters,( ) is the density in kg/m.For practical purposes, especially when using millimeters and meters, the formula simplifies to:Weight=d2l/162Where ( d ) is the diameter in millimeters and (1) is the length in meters.Weight Calculation for Square Steel BarsFor square steel bars, the weight is calculated using:Weight=d23.41Where:( d ) is the side
length in inches,( 1) is the length in feet.Weight Calculation for Hexagonal and Octagonal Steel ShapesFor hexagonal steel shapes, the weight formula is:Weight=d22.9451For octagonal shapes, the formula is:Weight=d22.8171In both cases:( d ) is the diameter measured across the flats in inches, (1) is the length in feet.Calculating Weight for Steel
Plates, Sheets, and FlatsTo calculate the weight of steel plates, sheets, and flats, use:Weight=ThicknessWidth3.451Where:Thickness and width are in inches,( 1) is the length in feet.Tubing Weight CalculationRound TubingWeight=10.68(0.D.W.T.)W.T.ISquare TubingWeight=13.6(0.D.W.T.)W.T.1Rectangular
TubingWeight=13.6((SL+SS)W.T.)W.T.IlWhere:( O.D. ) is the outside diameter in inches,( W.T. ) is the wall thickness in inches,( SL ) and ( SS ) are the sides of the rectangle in inches,(1) is the length in feet.Calculating Weight for Steel Plate CirclesFor steel plate circles, the weight formula is:Weight=/4d2t0.2225Where:( d ) is the diameter in inches,(
t ) is the thickness in inches.Metric Conversions for Steel Weight CalculationsWhen working with metric units, ensure to convert dimensions and density accordingly:Millimeters0.03937=InchesMeters3.2809=FeetKilograms0.03527=0uncesUsing these formulas and understanding the density of the specific steel alloy, you can accurately calculate the
weight of various steel shapes.Steel Types and AlloysCategories of Steel AlloysSteel alloys are grouped into different categories according to their chemical makeup and mechanical traits. Understanding these categories helps in selecting the right type of steel for specific applications.Low-Alloy SteelsCommon low-alloy steels like 4130, 4140, and
4340 are valued for their strength and toughness, making them ideal for aerospace, automotive, and structural applications.High-Alloy SteelsHigh-alloy steels contain a higher percentage of alloying elements, usually more than 8%, and are known for specialized properties such as high corrosion resistance and strength.Stainless Steels: Known for
their corrosion resistance, stainless steels include:Austenitic (e.g., 304, 316): Great for kitchenware and medical devices due to excellent formability.Ferritic (e.g., 430): Used in automotive and appliances for their moderate corrosion resistance.Martensitic (e.g., 410, 420): Ideal for tools and knives due to their hardness and wear resistance.Common
Alloying ElementsCommon alloying elements include:Manganese (Mn): Boosts strength and wear resistance.Nickel (Ni): Improves toughness and corrosion resistance.Chromium (Cr): Enhances hardness and tensile strength.Molybdenum (Mo): Increases high-temperature strength.Vanadium (V): Refines grain structure for better toughness.Silicon (Si):
Adds strength and elasticity.Boron (B): Enhances hardenability without losing ductility.Applications of Different Steel AlloysApplications vary based on the properties of each steel alloy:Low-Alloy Steels: Used in construction, bridges, and vehicles for their durability.Austenitic Stainless Steels: Preferred for food processing, chemical tanks, and
architecture due to superior corrosion resistance.Ferritic Stainless Steels: Common in automotive exhaust systems and appliances.Martensitic Stainless Steels: Perfect for tools and knives requiring high hardness and wear resistance.Considerations in Choosing Steel AlloysWhen selecting a steel alloy for a project, consider the following
factors:Mechanical Properties: Strength, hardness, toughness, and fatigue resistance.Corrosion Resistance: Important for environments exposed to moisture, chemicals, or extreme conditions.Weldability: Ease of welding without compromising the mechanical properties.Cost: Balancing material costs with performance requirements.Availability:
Ensuring the selected alloy is readily available in the required forms and sizes.By understanding the characteristics and applications of various steel types and alloys, engineers and designers can make informed decisions to meet the specific needs of their projects.Frequently Asked QuestionsBelow are answers to some frequently asked
questions:How do I calculate the weight of a steel rod or bar?To calculate the weight of a steel rod or bar, first determine its volume based on its shape and dimensions. For cylindrical rods, use the formula ( V=d21/4), where ( d ) is the diameter and (1) is the length. For square bars, calculate the cross-sectional area and multiply by the length. Next,
use the density of steel, typically 7850 kg/m, and apply the formula (Weight=VolumeDensity ). This method ensures accurate weight calculations based on the steels dimensions and material properties.What is the density of steel and how is it used in weight calculations?The density of steel is typically around 7.85 g/cm or 490 1lb/ft, although it can
vary slightly depending on the alloy composition. This density is used in weight calculations by multiplying it with the volume of the steel object to determine its weight. For example, the weight of a steel rod can be calculated using the formula: weight = density volume. Consistent units are crucial for accurate results, such as using kg/m for density
and m for volume to obtain the weight in kilograms. This information is essential for engineers and manufacturers in designing and constructing steel components.What are the differences in weight calculations for different types of steel alloys?The differences in weight calculations for different types of steel alloys primarily hinge on the varying
densities of the alloys. For example, mild steel typically has a density of 7.85 g/cm, while stainless steel alloys like 304 have a density of about 7.19 g/cm, and other stainless steels can be as high as 8.1 g/cm. These density variations, driven by the specific composition of each alloy, necessitate using the appropriate density value in the weight
calculation formula, Weight = Density Volume, to ensure accuracy. This approach helps in managing resources efficiently and planning projects accurately, as discussed earlier.
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