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Gas assisted injection molding disadvantages
As someone who first became involved with Water Assisted Injection Molding in 1998 (and who initially actively tried to promote it) we soon realized that the principle benefit of the technology (fast cooling of the plastic in contact with the water bubble) is also its limiting factor for certain part geometries.
Parts with no attached wall sections (i.e. pipes and media ducts) can successfully be produced with water assisted injection molding at cycle times that are up to 40% shorter than gas assisted injection molding. However, even with these types of parts, if the pipe wall section is sufficiently large you will
tend to get "voiding" in the wall section. This is due to the water producing an instantaneous frozen skin when it comes into contact with the molten polymer. Thus, even if the water is at 300 BarG pressure, that pressure cannot be transmitted through the polymer melt as it is already contained within a
"frozen" tube. If this tube (water channel) is attached to a wall section (chair molding) it also means that the surrounding plastic cannot be pressurized by the water channel, this can lead to dimensional issues and also sinkage if there are any nearby bosses or ribs. With Gas Assisted Injection Molding, the
pressure of gas inside the gas channel can be transmitted to the surrounding plastic (wall section) as there is no instantaneous frozen skin formed as the gas bubble "tunnels through" the molten polymer. This is the reason why gas assisted injection molding is used for many plastics chairs / stadium
seats. Unfortunately you can't fight the Laws of Physics! You first need to consider why think you need the gas assist technology. While at first thought, you may think for weight reduction. However, this is rarely the end result if you attempt to retrofit a molded part designed as a solid part. The advantage
of the gas assist injection molding allows for a part designed for gas assist to be stiffer than a similar part made as a solid part. Essentially, you are replacing a solid part with a rib structure for a gas assist part without the ribs. However your part is more thick, but with hollow channels. The design
requirements for each process are unique to the process. The advantage or disadvantage depends upon the desired part design. Furniture has been produced successfully using both processes. However, the success rate of converting a solid part to a gas assist part rather low. If you're looking for overall
material cost reduction you may consider talc or calcium carbonate filler to the PP. But be careful, the density of the filled material will go up, adding to part weight and shipping costs. There are no inherent disadvantages to the Gas Assist process. There are, however, a few circumstances where it would
not be recommended. For example, resins with very high melt flow indexes should not be used, as they displace too easily in the tool to allow the gas to be confined to the thicker sections/channels in the cavity. This is due to reduced surface tension of the melt in the channel areas. Gas could permeate
the thinner sections, resulting in weakened parts. The potential penetration into the nominal wall sections would also be variable, resulting in loss of control of the process entirely. This is usually overcome if the base resin is available with a lower melt index, which is usually the case. As previously noted,
the tool will fill much easier with gas injection, and, a very high melt flow resin was probably originally selected only due to anticipated difficulty in filling of the cavity. As mentioned previously, gas must not be injected through a hot runner. An existing hot-runner tool, however, may be converted to Gas
Assist by utilizing gas pins, and if necessary, adding gate valves to the tool to prevent resin and/or gas from the cavity from backing into the runner system. Gas injection should not be used where there are relatively thin or uniform wall thickness without gas channels. Again, the gas has to be directed
where to go. In a part without the differential of nominal wall thickness to flow/gas channel thickness, it will be impossible to control direction of the gas flow. By Compressed Air Best Practices® Magazine Plastic injection molding is a common process in manufacturing, and it can be used to produce just
about anything. To create a part, molten plastic is injected into a hollow mold, where it is formed and cooled before being ejected from the cavity. Plastic injection molders make a seemingly limitless range of products, from fishing tackle boxes and kayak paddles to tooth brushes and miniscule medical
devices. Gas assist injection molding gives engineers the freedom of design to mold intricate parts with less material. In plastic injection molding, maintaining even pressure within the mold cavity is vital for creating a high-quality part. Conventional injection molding uses the liquid medium (melted plastic,
resin, etc.) to pressurize the material within the mold cavity, forcing the liquid material to the edges of the mold to achieve the desired shape. Using the material to pressurize the mold, however, has drawbacks, and it can lead to inconsistent pressure, resulting in product abnormalities. Gas Assist Injection
Molding, an alternative version of plastic injection molding, leverages nitrogen to pressurize the mold instead. The manufacturing technique has been around for more than 20 years, although it has not been adopted uniformly. “[Gas assist injection molding] has been refined somewhat over the years, but
it’s no longer a mystery,” Rick Goralski, Bauer Compressors, told Compressed Air Best Practices® Magazine. “It’s something that should be more commonplace, but there still seems to be a little lack of understanding—a lack of education out there in the industry.” Goralski and his colleagues within the
Plastics Technology Group at Bauer Compressors literally wrote the book on gas assist injection molding. Involved with plastic injection molding for more than 20 years, Goralski has helped many manufacturers implement gas assist to reduce material waste, shorten cycle times, and improve product
quality. To learn about how Bauer Compressors helps plastics manufacturers, we spoke with Goralski and his peer Dennis Paul of Bauer Compressors. During our discussion, we talked about the advantages of gas assist injection molding, and learned about Bauer’s on-site nitrogen generation systems.
Gas Assist Injection Molding: A Primer During the traditional plastic injection molding process, a cavity is filled with molten resin. Once injected, the cavity is pressurized as the plastic cools, typically with hydraulic force generated by packing more resin into the mold through a material feed gate.
Maintaining the pressure through a feed gate can be exceedingly difficult, depending on the geometry of the piece. Injection molded parts can experience freeze off—or the solidification of the resin within the mold—before the piece is fully formed. “The problem with conventional injection molding is the
freeze off occurring during cooling,” Goralski explained. “As soon as that part cavity is filled, freeze off begins. It starts from the walls of the mold cavity and works its way back to the center, to the thickest areas of the part. You can only maintain pressure on that part by forcing more material into it until the
actual gates freeze off. Then you won’t be able to apply pressure to the part any longer.” Uneven pressure and freeze off can cause defects, especially in parts with thin-wall designs, heavy bosses (a configuration of the part that intersects with a wall) and ribs. These added complexities inside the mold
make it difficult to achieve the proper form before the resin freezes off, leading to sink marks, or depressions in the surface of the part. “As freeze off occurs at different areas of the part, you’ll get different densities, or different amounts of resin in certain areas of a part,” Goralski said. “As that resin cools,
it shrinks, and if you are getting different shrink rates throughout the part, it creates warpage.” Gas assist injection molding helps eliminate the quality issues inherent to conventional injection molding, because nitrogen is used to push the resin to the ends of the mold. A pre-selected amount of resin is
injected into the mold, followed by nitrogen, which fills the cavity from inside the resin, leaving a designed void in the middle of the part (Figure 1). The void eliminates a significant amount of resin waste, and the evenly applied gas pressure helps to reduce shrinkage and warpage during cooling. With less
mass to cool at the end of the process, gas assist can shorten cycle times as well. Figure 1: Gas assist injection molding creates a designed void within the plastic part, eliminating wasted resin and improving part quality. “Plastic starts solidifying as soon as it hits that back wall of the mold, so you’re
fighting that freezing off all the way through the process,” Dennis Paul of Bauer Compressors explained. “Gas assist can extend the flow inside the mold by pushing the hot molten plastic from the inside of that part and continuing to roll it forward towards the last to fill, or the zero pressure area of the mold
itself.” Gas Assist Injection Molding Reduces Cycle Times Initially, plastic injection molders adopted gas assist for economic reasons—namely reduced cycle times and less material waste. To make the most of the technique, manufacturers targeted thicker parts that required longer cycle times. During the
90s, one of the biggest growth periods for plastic injection molding, manufacturers yielded substantive savings by switching to gas assist injection molding for products like large plastic bins, thick handles, TV enclosures, and cumbersome automotive parts. “In some thin-wall parts that don’t have very thick
sections, we may be able to reduce the cycle time by 10 percent,” Goralski commented. “With thick parts where we are able to take a lot of the mass out, it’s not unheard of to get a 50 percent cycle reduction or more. In some instances, we would replace the structural foam process, which can have 3- to
4-minute cycles. We have gotten them down to under 2 minutes.” Structural foaming is a time-intensive method of plastic injection molding that blends a chemical foaming agent with the heated material before it enters the injection chamber of the machine. It is used for thicker parts, and the foaming
agent effectively reduces the amount of resin used for a part. According to Goralski, “a 4- or 5-mm wall will generally need done with structural foam. Thin walls would be maybe 1 to 2.5 mm thick, and, in that instance, you would be able to mold it conventionally.” Regardless of thickness, gas assist
injection molding can eliminate chunks of resin within the part, and reduce the cooling times required. “Gas assist pressurizes the part with nitrogen rather than using hydraulic force on the screw to pack more resin into the cavity,” Goralski added. “We replace that resin with high-pressure gas, which
actually flows through the part and maintains pressure during cooling. By doing this, we take the place of some of the resin, so we are saving on the resin costs. There is also less mass there to be cooled, so we have the advantage of shorter cycle times as well.” Greater Freedom of Design for Plastic
Parts Manufacturing products faster with less material is a commonsense benefit, but there is another a major reason manufacturers use gas assist injection molding. With burgeoning markets for handheld devices and the constant drive for miniaturization, plastic parts today need to be smaller and more
intricate than ever. As noted previously, however, conventional injection molding struggles with more complex designs. “In the early 2000s, manufacturers transitioned to smaller, thinner wall parts where less mass savings were realized,” Paul explained. “When Rick and I started in the industry, designers
were making some pretty bad parts that weren’t even manufacturable. There was no way you could make a quality part without the plastic falling away from the outside of the mold, so we started implementing gas assist injection molding to solve those particular design problems.” The ability to design
more intricate parts has become a major driver behind gas assist injection molding. As Goralski explained, “Before gas assist came along, you either had to strategically locate your gates, or you had some general rules of wall-thickness-to-rib ratio that you had to maintain to make a quality part. With gas
assist, you get a little more design freedom, and you can get a much better, more efficient pack on the part.” Gas assist injection molding can also eliminate added steps in the manufacturing chain, like welding or gluing, since it enables a molder to create a small, intricate piece in its entirety. One example
Goralski shared involved a catheter for an R&D project. Catheters are small medical devices designed for insertion in the human body. Instead of making the tube and the catheter separately, which would require a separate process for adhesion, the manufacturer was able to mold the device all in one
piece. While the piece was small (1.5 grams), the benefit of reducing cycle times and consolidating the process was huge. Generating Nitrogen for Gas Assist Injection Molding Nitrogen is used in gas assist injection molding because it is an inert gas. For the lion’s share of products manufactured today
(and the resins used), a nitrogen purity level of 98 percent will suffice. As with any process, however, there are caveats. “There are certain engineered resins, colorants and additives that may react poorly with even that 2 percent [oxygen content],” Goralski stated. “In that case, we recommend 99.5
percent. Then there is always that one out of a thousand where 99.5 percent becomes a problem. We make our equipment up to 99.5, but even that is not good for everything.” Every cycle of the plastic injection molding machine will use a specific quantity of nitrogen fed at a pressure ranging between 100
and 6000 psi (depending on the part). Traditionally, compressed air bottles used in conjunction with pneumatic boosters were used to feed the process. Unfortunately, that setup has a number of disadvantages: The pneumatic boosters, or piston pumps, require about 500 psi of inlet air; they cycle
constantly; they generate a lot of heat; and they are maintenance intensive. One alternative to the pneumatic booster configuration was to purchase nitrogen from a supplier. The supplier delivers nitrogen in high-pressure storage bottles, typically stored on modular racks. This path, while easier to
maintain, is not cost effective. “Whether it’s an outside installation with a massive cryogenic system that is replenished, or if you take the dewars inside, there’s still a pretty high cost associated,” Goralski explained. “And you can’t use all of it. If you are using nitrogen bottles, you’re probably only going to
use about 75 or 80 percent of what you purchased before it gets below a pressure that can actually feed a pneumatic booster.” On-Site Nitrogen Generation Solutions from Bauer Compressors According to Goralski, Bauer was one of the first companies to develop a nitrogen generator for the gas assist
market. During his time at Bauer, he has replaced many pneumatic booster systems—and all the maintenance that goes along with them—with the SNGII™ Stationary Nitrogen Generation System (Figure 2). The SNGII is a standalone, turnkey solution capable of supplying 5000 to 6000 psi at purities up
to 99.5 percent. Figure 2: Bauer Compressors developed the SNGII Stationary Nitrogen Generation System specifically for the gas assist injection molding market. Since compressed air contaminants like water vapor can seriously disrupt the operations of a plastics manufacturer, the SNGII comes
equipped with its own rotary screw compressor. Complete with inlet air filtration, the air compressor feeds directly into permeable membranes at about 145 psi, thereby avoiding any contaminants that might lurk in a plant’s compressed air distribution piping. Once the proper nitrogen purity is achieved,
nitrogen is sent to an integral Bauer high-pressure booster, which pumps nitrogen into storage cylinders. Integrated with a separate Bauer NCU (Nitrogen Control Unit), the SNGII generates and compresses the nitrogen to storage, while the NCU uses this stored gas to precisely control the plastic injection
molding process. In addition, the SNII has an adjustable nitrogen purity levels, enabling flow optimization for different manufacturing processes. The unit’s PLC controls can modulate down to a 98 percent purity level to generate greater gas flow from the unit, lowering its run time. Enabling Gas Assist
Injection Molding in Smaller Operations The SNGII is ideal for large operations running three or more gas assist injection molding jobs at their plant. Bauer Compressors recently introduced another nitrogen generation solution, the N2IT™ Gas Assist Molding System, for smaller operations, where the
company may not want to invest in the SNGII and separate controllers. Shown in Figure 3, the unit takes all of the nitrogen generation capabilities needed for the gas assist process, and puts it into one package, including a small compressor and a process controller. Requiring 100 psi of clean shop air at
about 12 cfm, the N2IT is designed to work on one single gas assist injection molding process. Figure 3: With an integral controller, the Bauer N2IT can help smaller operations generate nitrogen for gas assist injection molding. “The N2IT is the first of its kind: an all-in-one, turnkey gas assist system. It
doesn’t take a number of different components, so it’s really quite revolutionary,” Goralski said. “It’s being quite well received in the industry, mainly in small facilities that are not going to run multiple machines with gas assist. It’s very portable, so they can move it from one machine to the next.” The N2IT’s
control system, featuring True Track Ramping™, is also unique. For the highest quality part, gas assist injection molding requires precise control of the nitrogen pressure. In the past, end users had no control over the nitrogen’s rate of pressure increase within the mold, which could be detrimental. True
Track Ramping gradually increases or decreases the pressure into the mold at specific pressure set points. It can be particularly beneficial for parts with varying thicknesses—like a kayak paddle, as seen in Figure 4. Figure 4: Plastic kayak paddles have varying thicknesses, so precisely controlling
nitrogen pressure into the mold can strengthen the part and improve it cosmetically. “A kayak paddle has a thick area in the center because you need some strength for support as it goes through the water. That area is very thick, and then it thins out to the blade,” Goralski explained. “If you hit it with 1500
psi of pressure, some of that gas will migrate into the thin area of the paddle. That’s not something desired for cosmetics or strength. With True Track Ramping, we can slowly ramp up that pressure, allowing the freeze off, or the solidification to occur, on that thin-wall area. We slowly ramp the pressure up
so we get to the pack pressure we need to achieve the result without permeation within the wall.” Adopting Gas Assist Injection Molding for Better Parts The experts at Bauer, who have been implementing gas assist injection molding for more than 20 years, are major proponents of the technology. With its
many benefits, gas assist injection molding can improve part quality, reduce cycle times, and eliminate material waste. “Somebody who doesn’t know much about gas assist, or doesn’t understand it historically, would look at a part and say ‘Why isn’t this being used in everything?’ And we say the same
thing,” Paul said. “As industry changes over every 8 to 10 years, we’re having to educate more and more people about what the technology can do, what it can’t do, and how to implement it.” If integrating nitrogen generation into the conventional process is intimidating, Bauer’s expertise with gas assist
injection molding, and nitrogen generation, can help overcome initial challenges. The SNGII and N2IT nitrogen generation systems are specifically designed for gas assist injection molding to help streamline the process. If you have any questions about gas assist injection molding, contact Rick Goralski,
Bauer Plastics Technology Group, tel: (586) 247-1900, rick.goralski@bauerptg.com, or visit www.bauerptg.com. To read more articles about the Plastics Industry, please visit airbestpractices.com/industries/plastics. what is gas assist injection molding. what are the disadvantages of injection moulding.
what are the advantages and disadvantages of injection moulding
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