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The work holding devices should have the following uniqueness : (a) Work holding devices must have required accuracy and must have matching reference surfaces with the reference system. (b) Work holding devices are allowed to perform a number of operations on different faces in a single setting. (c) Work holding devices must enable quick loading and unloading. (d) Work holding devices must be fool-proofing to avoid incorrect loading of the job. (e) Work holding devices must be sufficient rigidity to fully withstand the cutting forces. (f) Work holding devices must be safe in use and loading and unloading. (g) Work holding devices must have a sufficient clamping force for the use of full roughing cuts. (h) Work holding devices must be simple in construction maximum as possible.


Workholding refers to any device used to securely position and firmly hold a workpiece in its proper orientation to the tooling with enough force to resist the forces of machining without deforming the part. The importance of proper workholding should not be underestimated.


In milling operations, for example, failures often occur due to the work being pushed out of position by the force of the cutting tool or the workpiece flexing because it was not properly supported, both consequences of improper workholding.


Think of clamps, vises, and fixtures with the same respect you give to cutting tools. Workholding devices don't remove any material, but they do add value. You can't machine it right if you can't hold it right. Workholding devices are the most important "non-cutting" tools in the machine shop and are usually where most of the money is spent. Why? Because, while you may serve many different customers, you may purchase only one CNC lathe. But you will purchase many different workholding devices, jigs and fixtures which are expensive.


Workholding is a catchall term referring to any device or apparatus used to keep a workpiece stable and immobile. Some common examples are chucks, toggle clamps, power clamps, end stops, soft or hard jaws, locators, vises, fixtures, and jigs.


Ideal workholding devices have easily repeatable setups. Some CNC machines even have standard built-in workholding devices. Typically, vises are used with milling machines while chucks or collets are used when running a lathe. Sometimes, a part may need a customized CNC workholding set up to secure the piece properly during machining. Fixtures and jigs are examples of customized devices.


There is no one-size-fits-all solution to CNC workholding. The goal for manufacturers is to determine the best-fit combination of machining operations and workholding solutions that maximize spindle usage time, reduce the need for changeovers, and improve production throughput.


Before the operator runs the CNC program, they must prepare the CNC machine for operation. These preparations include fastening the workpiece directly into the machine, onto machinery spindles or into machine vises or similar workholding devices and then attaching the required tooling, such as drill bits and end mills, to the proper machine components. Some of the more typical workholding devices include:


> Clamps - Clamps are the simplest tools available to secure anything to the T-slot. There is a wide array of clamps available depending on the size and shape of the workpiece or workholding tool.


The choice of the most practical device to use generally depends on the shape, length, diameter, and weight of the workpiece. The type of cuts you take also plays a fundamental role in the selection of workholding devices. Typical devices for turning operations include:


> Centers - Centers are useful in holding the work in a lathe between centers. The shank of a center has Morse taper on it and the face is conical in shape. There are two types of centers.


A jig is a workholding device that holds, supports and locates the workpiece and guides the cutting tool for a specific operation. Jigs are usually fitted with hardened steel bushings or guides for cutting tools. A jig is used to control the location and/or motion of a cutting tool. A jig's primary purpose is to provide repeatability, accuracy, and interchangeability in the manufacturing of products. A device that does both functions (holding the work and guiding a tool) is called a jig.


A fixture is a workholding device that holds, supports and locates the workpiece for a specific operation but does not guide the cutting tool. It provides only a reference surface for a device. What makes a fixture unique is that each one is built to fit a particular part or shape. The main purpose of a fixture is to locate and, in some cases, hold a workpiece during a machining operation. A jig differs from a fixture in that it guides the tool to its correct position in addition to locating and supporting the workpiece.


Ultimately, there is no one-size-fits-all solution to CNC workholding. The goal for manufacturers is to determine the best-fit combination of machining operations and workholding solutions that maximize spindle time, reduce the need for changeovers, and improve production throughput.


Workholding solutions range from simple vises or clamps to more complex jigs or fixtures. The choice of the most practical solution to use generally depends on the shape, length, diameter, and weight of the workpiece. The type of cuts you take also plays a fundamental role in the selection of workholding devices.


No matter how sophisticated and powerful your milling machine or lathe is, there is no way you will be able to cut metal precisely and repeatably if your workpiece is not safely and strongly held in place by a proper workholding device.


We believe that every shop should be fitted with a foundation that can stand the test of time while providing you endless workholding possiblities for your future. AMROK designs, manufactures, and tests their foundations for 3-axis, 4-axis, and 5-axis milling machines.


ROEMHELD offers a wide assortment of precision machine vises for CNC machines and milling operations with horizontal and vertical mounting options. Fully hydraulic and hydra-mechanical versions of these machine vises provide the consistent clamping force required for high-speed machining, significantly reducing operator fatigue. Precision vises are designed to hold many different workpieces, and come in three versions: 5-axis vises, machine vises, and self-centering vises delivering clamping forces up to 22,500 lbs.


Download Data SheetDropZero® Modular Zero-Point System enables you to completely machine a workpiece in one setup, significantly reducing setup time and fixturing costs. With a few quick turns of a wrench, DropZero® clamping modules locate, support, and securely clamp the workpiece from underneath, providing full machining access to 5 sides.View Product Specifications 


Available in 150, 225 and 300 mm square pallets, the Grip Pallets are designed for quick change and adhesive workholding of complex and hard-to-hold parts for EDM, grinding, inspection, laser and milling operations. The pallets can hold parts securely, providing increased machining access on five to six surfaces while using standardized fixturing systems already in place.


Blue Photon® will demonstrate the advantages of their ultraviolet (UV) workholding technology at the Ceramics Expo, Gosigerfest, Rapid+tct, Southtec and Wichita Industrial Trade Show this fall.


For some turning applications, chuck jaws or other conventional workholding devices for CNC lathes can cause a part to distort as clamping force is applied. This can be the case for large, thin rings such as the one shown on the left. Those workholding elements can also prevent full access to a part, which might necessitate reclamping for an additional operation.


Blue Photon offers an alternate workholding method for these types of situations that uses adhesive cured by ultraviolet (UV) light to secure a part for turning. It can also be used for other processes such as milling, grinding, electrical discharge machining and 3D printing/additive manufacturing.


The way optical workpieces are held during processing has changed little over the decades. During grinding and polishing, vacuum fixturing and adhesives such as wax, pitch, and epoxy resins have traditionally been used. The waxes and pitches are heated to reach a flowable state and are then applied to the fixture or part. Once the wax or pitch has cooled, the workpiece is placed into a holding device for processing. In both fixed and rotating applications, the vacuum is often applied with a rotary union. Once the workpiece is loaded into the fixture, the vacuum is turned on to allow the part to be pushed into the fixture by atmospheric pressure. The vacuum is turned off to remove or release the part.


Designs for CNC machined parts are restricted by the capabilities (or inabilities) of the CNC machine and tooling. For example, most CNC machine tooling is cylindrical therefore the part geometries possible via the CNC machining process are limited as the tooling creates curved corner sections. Additionally, the properties of the material being machined, tooling design, and workholding capabilities of the machine further restrict the design possibilities, such as the minimum part thicknesses, maximum part size, and inclusion and complexity of internal cavities and features.


Before the operator runs the CNC program, they must prepare the CNC machine for operation. These preparations include affixing the workpiece directly into the machine, onto machinery spindles, or into machine vises or similar workholding devices, and attaching the required tooling, such as drill bits and end mills, to the proper machine components.


Swiss machining, also known as swiss screw machining, uses a specialized type of lathe that allows the workpiece to move back and forth as well as rotate, to enable closer tolerances and better stability while cutting. Workpieces are cut right next to the bushing holding them instead of farther away. This allows for less stress on the part being made. Swiss machining is best for small parts in large quantities, like watch screws, as well as for applications with critical straightness or concentricity tolerances. You can find out more about this topic in our guide on how swiss screw machines work. 2b1af7f3a8
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