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Foreword!

For perfect printing results with theBambu Lab A1orA1 MiniThe standard settings are often sufficient. However, to achieve the absolute maximum in quality, surface finish, and dimensional accuracy, these advanced expert tips will help.

Mechanics and hardware fine-tuning


•  Axle lubricationDo not neglect lubrication. The linear guide rails of the X and Y axes require regular, low-viscosity lubrication.Sewing machine oil(No viscous grease!), to prevent micro-stuttering and ringing effects in the print image. The Z-axis spindle, on the other hand, benefits from the included...Fat.


Nozzle cleaning (cold pull)Frequent filament changes (especially from glittery or filled filaments like PLA-CF to regular PLA) can cause residue to build up in the nozzle. Regular cleaningCold Pull(Cleaning by incomplete heating and withdrawal) keeps the channel completely clear.

These are things that one forgets but should still consider in order to avoid having to repair the devices.

The video also shows many things like how to get filaments to look perfect, as well as other things for perfect designs and smoother operation.

Please be careful with the material.

It gets easier over time, especially when dealing with more complex shapes.

I want to achieve that.

Bed cleaningThe textured PEI board is very forgiving, butskin oilis the enemy of all adhesion. Clean the plate exclusively with warm water andDish soap(without moisturizing balms). Isopropanol often only spreads the grease instead of dissolving it completely.

Summary:

	[image: ]
	 	[image: ]


[image: ]

Chapter – I. The mechanical foundation.


[image: ]


Chapter II.Complex geometries.

Chapter III.Worst case.

Chapter –IV.Cleaning and maintenance.

Chapter –V.Maximum print quality and layers.

Chapter –VI.Epilogue.

July 24, 2026

written by Huebner Robert.

Technical Reviewer Horst Hahnemann.

	[image: ]
	 	[image: ]


[image: ]

Chapter – I. The mechanical foundation.


Chapter 1.
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The mechanical foundation – hardware fine-tuning

A 3D printer is only as precise as its mechanics.Bambu Lab A1andA1 MiniTheir sensors do save you a lot of calibration work,

However, the physical maintenance of the hardware ultimately determines whether a surface finish is good or perfect. In this chapter, you will learn the three most important maintenance steps for permanently eliminating micro-stuttering, adhesion problems, and extrusion defects.
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Axle lubrication: The secret to clean surfaces

The precision of the surfaces depends directly on the smooth running of the axles. If the rails are neglected,

Minimal resistances arise – so-called micro-jerks. These manifest as unsightly wave patterns in the printed image (RingingorGhosting) noticeable. The A1 and A1 Mini use two different systems, which also require different lubricants:

X and Y axes (linear rails)These rails absolutely require athin sewing machine oil(or precision mechanics oil). Never use viscous grease here! Grease attracts dust and gums up the delicate ball bearings inside theThe carriage blocks the movement of the axles. A few drops of oil on a lint-free cloth are sufficient to very thinly coat the rails.

Z-axis (threaded spindle)The vertical spindle transports the load of the X-axis upwards. High friction occurs here under load. Use only the following for the spindle:supplied lubricating greaseIt adheres to the threads and ensures a smooth, jerk-free upward movement, thus guaranteeing precise layer heights.
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Bed cleaning: The physics of the perfect first layer

The texturedPEI printing plateBambu Lab products offer excellent adhesion right out of the box. But the biggest enemy of this adhesion is invisible:skin oilEven a single touch with the fingers when removing a printed part leaves a film of grease, which at this point leads toWarping(Detachment of the corners) leads to this.

The golden rule for cleaning is:Dish soap and warm water.

Use a simple, clear dishwashing liquid without moisturizing balms or perfumes.

Scrub the plate with the soft side of a clean sponge and rinse thoroughly with hot water.

Then dry the plate with a fresh paper towel, without touching the printing surface again with your fingers.

Caution when using isopropanol (IPA)While high-proof alcohol is suitable for smooth plates, it often does more harm than good on textured PEI plates. IPA does dissolve the skin's natural oils, but evaporates so quickly that the oil is merely spread into the microscopic troughs of the texture instead of being removed.
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Nozzle cleaning: The cold pull against invisible blockages

A gradual loss of quality often occurs inside the hotend.

If you frequently switch between different materials –

for example, fiber-reinforced filament (PLA-CF) or glittering filaments to standardPLA– Microscopic residues adhere to the inner wall of the nozzle. These narrow the channel,

lead to uneven flow and in the worst case toStringing(pulling threads) orUnder-extrusion.

The most effective method for deep cleaning is the so-calledCold Pull(Cold train):

HeatingHeat the nozzle to approximately...220 °COpen the extruder and push a piece of light-colored filament (preferably nylon or regular PLA) into the extruder by hand until it comes out cleanly at the bottom.

CoolTurn the heating off completely and leave the nozzle at approximately...50 °C to 60 °CCool down. The filament solidifies inside, enclosing all dirt particles.

The trainReheat the nozzle. Once the temperature reaches approximately...90 °C to 100 °COnce the filament reaches the point where it becomes viscous but does not yet melt, pull the filament strand out of the print head with a strong, jerky upward pull.

If the cold pull was successful, you will see a perfect imprint of the inner nozzle chamber at the tip of the pulled-out strand –

including any dark dirt particles trapped within. Repeat this process until the pulled-out tip is completely clean.

Once the hardware is perfectly prepared, we move on to the software. The slicer (Bambu Studioor the extendedOrcaSlicerThe printer's control unit (CCU) is the brain of your printer. It translates the digital model into control commands. While Bambu Lab's standard profiles already deliver excellent results, it's the hidden expert settings that coax absolute perfection out of your prints.

Manual Flow Dynamics: Perfect Pressure Equalization (Pressure Advance)

The printer forces filament through a fine nozzle. Because molten plastic reacts elastically under pressure, like a syringe full of viscous liquid, a physical problem arises:

When the print head slows down (e.g., before a corner), the filament is extruded sluggishly. When it accelerates, too little material is extruded initially. The result is puffy, thick corners and uneven edges.

The A1's automatic calibration handles this via theK-value(Flow dynamics). For uncompromising perfection, however, you should determine this value uniquely for each filament brand.calibrate manually:

Use the integrated line or pattern test in the slicer.

Select the line that has a perfectly uniform width from beginning to end, without gaps or thickenings.

Enter this exact K-value directly into the filament profile. The result is razor-sharp corners and perfectly right-angled components.
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In the slicer, you can specify the order in which the individual layers of a wall are printed. This seemingly insignificant option drastically changes the surface quality and structure of your component:

Outside / InsideThe printer first prints the visible outer wall and then adds the inner support walls.The advantageMaximum dimensional accuracy and a flawless appearance, as the outer line is placed exactly where it belongs, without being influenced by the internal pressure.

Inside / Outside (Inner / Outer)The standard way. The inner lines are printed first, the outer wall is printed against them.The advantageExtremely good for steep overhangs. The outer wall finds physical support on the already printed inner wall and does not sag in the air.

Even with perfectly calibrated printers, minimal layer transitions can be seen depending on the angle of the light. This is because slicers mathematically round the line widths slightly where curves and straight lines meet.

Activate the function in the slicer.Precise wall(Precise Wall).

This optimizes the calculation of the extrusion paths so that the outer wall layer is deposited with an absolutely constant, uninterrupted amount of material – regardless of the internal geometry. Microscopic offsets in the outer wall are thereby eliminated, resulting in a surface that appears seamless.

Every printed layer has to start and end somewhere. It is at this point that the dreaded [problem/issue] occurs.Z-seam(Z-Seam) – a vertical line made up of tiny

A pimple-like line runs across the model. While conventional slicers attempt to hide this seam in corners, this fails completely with round objects like vases or cylinders.
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The solution for this comes from theOrcaSlicerand is calledScarf seams(angled seams):

Instead of abruptly stopping the layer and adding the new one on top, the slicer lets the ends of the layers taper off towards each other at an angle, like a wooden shank (ramping).

The starting and ending points blend seamlessly into one another.

When adjusted correctly, the print seam almost disappears on smooth, round surfaces.100%and is no longer visible to the naked eye.
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Chapter II.Complex geometries.
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Chapter2.

Master class for complex geometries and clever designs

Once you've mastered the hardware and fine-tuned the slicer, the next level of perfection awaits: printing highly complex designs. Especiallyfreestanding edgesThin walls, organic overhangs or movable functional parts (print-in-place) push conventional printers to their limits.

On theBambu Lab A1andA1 MiniYou can print such geometries without unsightly post-processing or tedious sanding. Here are the most ingenious professional tricks for printing delicate edges and complex structures so that they remain extremely stable and fit together perfectly.
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A common problem with thin, raised edges (e.g., housing walls, threads, or delicate edges on shells) is that they are easily damaged.bend, splinter or warp during printing due to the airflow of the part fan (Warpingup).
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The "edge chamfer" instead of a 90-degree angle (construction trick)Never allow edges to rise flat from the print bed or base plate at a hard 90-degree angle.

Add a [unclear text] in your CAD software or directly in Bambu Studio (via geometry modifiers).Fase (Champfer)of at least45 degreesat the base of the edge. This directs the leverage under load into the base, instead of the edge shearing off at the bottommost layer.
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Adjust wall thickness element (slicer trick)Edges tend to curl when they lie exactly between two line widths (e.g., a 1.0 mm thick wall with a 0.4 mm nozzle). The slicer then fills the gap with an unclean zigzag pattern (Gap FillMake sure

that your edges are always a certain thicknessexact multipleYour line
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