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3D Printer Print Bed Types 
Pros, cons, material fit and common brand examples including FlashForge, MakerBot and older 

legacy surfaces 

This guide compares the most common FDM / FFF print-bed systems used on hobby, education and 

small production printers. It covers modern flexible PEI systems, glass plates, textured and satin-style 

finishes, BuildTak and grip-surface products, plus older tape-based and acrylic setups that are still found 

on many legacy machines. 

Many users say “the bed” when they really mean the top build surface. In practice, a print-bed system 

often includes a rigid heated carrier, a removable or fixed top surface, and sometimes a magnetic layer. 

The top surface is what most strongly affects adhesion, release and bottom-surface finish. 

Quick workshop takeaway 

For most modern classroom and workshop printers, a flexible spring-steel plate with a PEI-based surface is 

the easiest all-round choice because it balances reliable adhesion with easy part removal. Glass still has a 

place when a very flat bottom finish matters, while older tape and acrylic methods are usually best viewed 

as legacy solutions or low-cost repair options. 

 

 

Figure 1. Common print-bed constructions used across hobby and education FDM printers. 

Build bed vs build surface 

This distinction matters when comparing printers from different brands. A printer may have the same 

heated bed underneath but use very different top surfaces above it. For example, one machine may use a 

spring-steel PEI plate, another a smooth PC sticker plate, another glass with glue, and an older model 

may use blue tape or Kapton on top of acrylic or glass. 

In simple terms: 

• Build bed / heated bed: the flat platform that heats and supports the print. 

• Build surface: the top layer the first layer actually sticks to. 

• Flexible plate system: a removable steel plate that lifts off and is flexed to release the model. 
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Print-bed types at a glance 

Bed type What it is Main strengths Main watch-outs Typical fit 

Smooth PEI on 

steel 

Smooth PEI-coated 
removable plate, 

usually magnetic 

Excellent PLA finish, 
easy to clean, modern 

user-friendly workflow 

PETG and TPU can grip 
too strongly on some 

smooth sheets; surface 
can scratch 

General purpose, 

especially PLA 

Textured PEI / 
powder-coated 

Textured coating on 
steel plate 

Durable, easier PETG / 
TPU release, hides small 
first-layer marks 

Textured bottom finish, 
some PLAs need careful 
prep or glue depending 
on brand 

Workshops, PETG, 
flexible materials 

Satin / matte 

PEI 

Fine matte surface 

between smooth and 
textured 

Balanced adhesion, 
broad filament 

compatibility, easier 
release after cooling 

Still needs a clean 

surface and correct 
material settings 

All-round mixed-

material use 

Smooth PC / 
engineering 
plate 

Rigid or flexible plate 
with PC-style top 
layer 

Useful for hotter 
materials on some 
systems, neat matte 
finish on some brands 

Less universal; often 
brand-specific; may need 
material-specific 
handling 

ABS / ASA / PC on 
supported systems 

Glass / 
borosilicate 

Rigid glass plate 
over heated bed 

Very flat, mirror-like 

bottom surface, plate 
itself lasts well if not 
chipped 

Heavier, slower heat-up, 
usually needs glue or 
adhesion aid, not flexible 

Older printers, 
flatness-focused 
users 

BuildTak / Grip 
surface / 
sticker sheet 

Adhesive-backed 
polymer sheet on 
rigid or flex plate 

Simple retrofit, good 
adhesion, tougher than 
blue tape or Kapton 

Can bubble, wear, gouge 
or lose adhesion over 
time 

General-purpose 
retrofit, mixed legacy 
fleets 

Blue painter's 
tape 

Tape applied to 

acrylic, glass or 
metal plate 

Cheap, easy to replace, 

useful for PLA on legacy 
non-heated systems 

High maintenance, 

seams, surface wear, 
poorer repeatability 

Older school or entry 
printers 

Kapton / 
polyimide tape 

Heat-resistant film on 
glass or metal plate 

Historically popular for 
ABS on heated beds, 
smooth bottom finish 

Fiddly to apply, bubbles 
easily, easily damaged 
during removal 

Legacy heated-bed 
setups 

Acrylic top 
plate 

Rigid acrylic 
platform, often used 

with tape 

Low-cost and common 
on older kits 

Can warp, scratch and 
mark more easily than 

glass or steel systems 
Older budget printers 

 

1. Smooth PEI on flexible spring steel 

This is one of the most common modern bed systems. The sheet lifts off magnetically and the plate is 

flexed to release prints. Smooth PEI usually gives a clean, glossy-to-satin first-layer finish and is 

especially popular for PLA. 

Pros: Easy everyday workflow, good PLA adhesion, fast print removal, no glass clips, light enough to 

heat quickly. 

Cons: High-adhesion materials such as PETG and TPU can sometimes grip too strongly on some 

smooth sheets, so material-specific rules matter. 

Best fit: General-purpose PLA printing, school fleets, fast turnaround printers. 

2. Textured PEI / powder-coated plates 

Textured PEI is now common on many enclosed and semi-enclosed printers. It produces a textured 

bottom face and often handles PETG and flexible materials more gracefully than very smooth plates. 

Pros: Durable surface, forgiving release for PETG and TPU, good for farm or workshop use. 

Cons: Bottom surface is textured rather than glossy; some brands still recommend glue or a release 

layer for certain materials. 



MAXXESHOP3D Resource Centre Print Bed Types Guide 

MAXXESHOP3D | Build Surface / Bed Comparison Workshop reference sheet 

Best fit: PETG-heavy workflows, mixed-material labs, users who want less risk of parts welding 

themselves to a smooth plate. 

3. Satin / matte PEI plates 

Satin or matte PEI plates sit between smooth and textured surfaces. They aim to offer enough grip for 

PLA and PETG without being as grabby as some very smooth sheets. 

Pros: Good all-round compromise, pleasant matte underside, broad compatibility. 

Cons: Not as mirror-smooth as glass and not always as rugged as the roughest powder-coated plates. 

Best fit: Mixed-material everyday use where one plate needs to do most jobs. 

4. Smooth PC or engineering-material plates 

Some brands offer smooth PC or engineering-focused top plates intended for hotter materials such as 

ABS, ASA or PC. These are more brand- and material-specific than general PEI plates. 

Pros: Can be better matched to hotter engineering plastics on supported printers. 

Cons: Less universal; users need to follow the printer maker's exact material guidance. 

Best fit: ABS / ASA / PC workflows on printers that explicitly support these plates. 

5. Glass and borosilicate glass beds 

Glass beds remain popular on older printers and on machines where absolute flatness matters. They are 

especially common on legacy UltiMaker-style systems and many earlier open-frame beds. 

Pros: Very flat surface, highly durable if handled carefully, excellent mirror-like finish on the print 

underside. 

Cons: Heavier than flexible steel, slower to heat, usually needs glue or another adhesion aid, and prints 

cannot be released by flexing. 

Best fit: Users who value flatness and finish, or who are maintaining older glass-bed printers already in 

service. 

6. BuildTak, Grip Surface and other sticker-style surfaces 

These surfaces are adhesive-backed polymers attached to the bed or to a flex plate. They were a major 

step up from blue tape and Kapton and are still common on retrofit kits and some branded systems. 

Pros: Easier to install than tape, generally durable, often strong adhesion for everyday materials. 

Cons: Surface wear, gouging, air bubbles, edge lift and periodic replacement are all real maintenance 

issues. 

Best fit: Retrofits, legacy MakerBot-style systems, or users who want a simple all-in-one sheet. 

7. Blue painter's tape, Kapton and other legacy surfaces 

Before modern PEI and flex-plate systems became common, many printers relied on tape applied directly 

to acrylic, glass or metal plates. 

Pros: Low cost, easy to source, useful for keeping old printers running. 

Cons: High upkeep, seams and bubbles, more manual setup, less repeatable than modern systems. 

Best fit: Legacy fleets, repairs, or very low-budget classroom use where modern upgrades are not yet 

available. 
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Brand examples: what users are likely to see in the field 

FlashForge examples 

Recent FlashForge Adventurer 5-series guidance shows a textured PEI plate as the standard surface, with 

additional options including PC sticker and other PEI variants. FlashForge's own material/platform 

comparison also positions textured or 'gold' PEI as the broadest all-round option, while PC-style plates are 

aimed more at hotter materials such as ABS and ASA. 

 

MakerBot and related examples 

Older MakerBot Replicator 2 and 5th Generation systems are strongly associated with blue build-plate tape, 

while the Replicator 2X used Kapton tape on a heated build plate. Later MakerBot systems moved toward 

branded Grip Surface approaches, and current UltiMaker-family support materials still document glass-plate 

workflows that rely on glue or adhesion sheets for some materials. 

 

Choosing by material 

Material Usually happiest on Watch for Notes 

PLA Smooth PEI, satin PEI, 
textured PEI, glass 

Too little grip on dirty 
beds; too much squish 
on sticker surfaces 

Usually the easiest material. Older non-heated 
printers often used blue tape. 

PETG 
Textured PEI, satin PEI, 

some glass-with-release 
setups 

Can grip too strongly to 

some smooth PEI or 
glass surfaces 

Release layers and maker guidance matter. 

TPU / flex Textured PEI, satin PEI, 
some flex plates 

Removal can distort 
the part if peeled too 
early 

A flexible removable plate helps a lot. 

ABS / ASA 

Textured PEI on enclosed 
printers, PC-style plates, 

glass with glue on older 
setups 

Warping, corner lift, 

enclosure temperature 
Best results often depend on enclosure control as 

much as surface choice. 

PC / Nylon / 
advanced 
materials 

Brand-specific 
engineering surfaces 

Adhesion that is either 
too weak or too strong 
on standard PEI 

Check the exact printer maker's recommendation. 

 

Maintenance and diagnosis notes 

• A dirty plate can make a good surface look bad. Oils, glue residue and dust change adhesion 

dramatically. 

• Sticker-style surfaces can bubble, gouge or lose their top layer over time; that does not happen in the 

same way on glass. 

• Glass can last a long time but can chip if prints are forced off aggressively. 

• Flex plates simplify part removal but the coating itself is still a wear item. 

• When a printer suddenly stops sticking well, check the surface condition before blaming the hotend or 

filament. 

MAXXESHOP3D practical recommendation 

For a mixed fleet in schools, maker spaces or service workshops, standardising on modern flexible PEI-style 

plates usually reduces maintenance, makes part removal easier and shortens downtime. Glass still makes 

sense on some older machines, but blue tape, Kapton and acrylic-top workflows are usually worth 

upgrading away from where possible. 
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Reference notes 

This guide was prepared using current manufacturer guidance and official support material from Prusa, 

FlashForge, MakerBot / UltiMaker and BuildTak. Because surface behaviour varies by exact model, plate 

finish and filament brand, always confirm the final material-to-surface recommendation against the printer 

maker's support page for the specific machine. 

Reference basis: Prusa flexible and satin sheets; FlashForge Adventurer 5-series build-plate guidance; MakerBot / 

UltiMaker support pages on blue tape, Kapton, Grip Surface and glass-plate glue use; BuildTak FAQ. 


