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Vacuum casting 

Similar to investment casting, except: fill mold by reverse gravity. This 

process is also called counter-gravity casting. It is basically the same process as 

investment casting, except for the step of filling the mold (step (e) above). In this 

case, the material is sucked upwards into the mould by a vacuum pump. The figure 

9 below shows the basic idea – notice how the mold appears in an inverted position 

from the usual casting process, and is lowered into the flask with the molten metal. 

One advantage of vacuum casting is that by releasing the pressure a short time 

after the mold is filled, we can release the un-solidified metal back into the flask. 

This allows us to create hollow castings. Since most of the heat is conducted away 

from the surface between the mold and the metal, therefore the portion of the metal 

closest to the mold surface always solidifies first; the solid front travels inwards 

into the cavity. Thus, if the liquid is drained a very short time after the filling, then 

we get a very thin walled hollow object, etc. (see Figure 10). 

The main steps of Vacuum casting are: 

(a) Wax patterns are produced by injection molding 

(b) Multiple patterns are assembled to a central wax sprue 

(c) A shell is built by immersing the assembly in a liquid ceramic slurry and then 

into a bed of extremely fine sand. Several layers may be required. 

(d) The ceramic is dried; the wax is melted out; ceramic is fired to burn all wax 

(e) (e) The shell is filled with molten metal by gravity pouring. On solidification, 

the parts, gates, sprue and pouring cup become one solid casting. Hollow 

casting can be made by pouring out excess metal before it solidifies 

(f) The parts are cut away from the sprue using a high speed friction saw. Minor 

finishing gives final part. 

(g) After metal solidifies, the ceramic shell is broken off by vibration or water 

blasting 
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Figure 9. Vacuum casting [source: Kalpakjian & Schmid] 

 

Figure 10. Draining out metal before solidification yields hollow castings [source: Kalpakjian & 

Schmid] 
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Vacuum Sealed Molding Process 

The Vacuum sealed molding (V process) makes use of dry sand, plastic film 

and a negative vacuum pressure as a means for binding. The process was developed 

in 1971 in Japan. Due to its unique capability in producing smooth and accurate 

castings, the process gained further importance. The basic difference that exists 

between the V-process and other sand molding 

processes is the different method by which sand is bound to form the mold cavity. 

In vacuum used in the V-process is of the order of 250 – 450 mm Hg. This pressure 

is used to bind the dry and free flowing sand particles which is encapsulated in 

between two plastic films. This process makes use of vacuum assisted by the 

plastic film to form a mold cavity over the pattern. Unbounded dry sand is used as a 

backing material and vibrations are used to compact it.  

After pouring the molten metal into the mold, the plastic film melts and gets 

sucked inside the sand voids due to imposed vacuum. It further gets condensed and 

forms a shell-like layer. The vacuum is required to be maintained till the metal is 

solidified. Then it is released, allowing the sand to drop away, thereby leaving 

behind the casting with a smooth surface. 

The process does not require shaking out methods and equipment to remove 

the casting out and the sand can be reused after cooling without any  reatments. 
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Advantages 

 Very good surface finish with good dimensional accuracy. 

 Patterns have a long life. 

 Reproducibility is good and consistent. 

 Draft is not required, thereby reducing material and realted costs. 

 Low Cleaning / Finishing Cost. 

Applications 

The size of the product is no limitation in the V-Process. However, as found in 

literatures, the application of V-process castings are in the range of up to 8 tons for 

ingots. Some other applications, wherein V-process was used as a preferred casting 

method are: 

 Medical devices 

 Computers 

 Instrumentations 

 Electronic Enclosures 

Sequence of Producing V-Process Molds ( As shown in fig.2.4.1 below) 

1. The Pattern is set on the pattern plate of pattern box. The pattern and the 

    pattern plates have numerous small holes, which help the plastic film to adhere 

closely on the pattern when vacuum is applied. 

2. In-order to soften the plastic film, a suitable heater is used. 

3. The pattern is draped by a softened plastic film. The suction of vacuum takes 

    place through the vents and the plastic film adheres very close to the pattern. 

4. The mold box is set on the film coated pattern 

5. The mold box is compacted by filling it with dry sand and providing slow 

    vibrations. 

6. The mold is further leveled and a plastic film is covered on the top of the 
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    box. The suction created due to vacuum helps in stiffening the mold. 

7. Releasing the vacuum on the pattern box, helps in stripping off the mold 

   easily. 

8. Cope and Drag are both assembled and the metal is poured. Vacuum is 

   maintained during pouring. 

9. The vacuum is further released, once the mold boxes get cooled, this allows sand 

   to freely flow back, thereby leaving a clean casting behind. 

The sequence of producing the casting made by vacuum sealed molding 

process is shown in following figures. 
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