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Abstract. Shipped PLA profiles retract 0.4 to 0.8 mm at 30 to 50 mm/s on direct-drive printers and 2.5 to 6.5 mm at 45 to 70 

mm/s on Bowden printers.
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1 What retraction settings should you use for 

PLA?

Start from your printer’s shipped PLA profile: direct-drive 

printers retract 0.4 to 0.8 mm at 30 to 50 mm/s, Bowden 

printers 2.5 to 6.5 mm at 45 to 70 mm/s. Bambu Studio sends 

0.8 mm at 30 mm/s with a 0.4 mm Z hop on a standard-nozzle 

X1 Carbon, P1S or A1. Then calibrate your own spool.

1.1 The number

The Bambu rows come from Bambu Studio’s profiles at 

v02.08.02.61 and the OrcaSlicer row from OrcaSlicer v2.4.2. 

The Prusa rows come from PrusaSlicer 2.9.6′s bundled pro

files (unchanged in Prusa’s 2.5.13 bundle), and the Creality 

and UltiMaker rows from Cura 5.13.0′s machine, nozzle and 

quality profiles. Z hop is how far the nozzle lifts for travel 

moves. Cura calls deretraction speed Retraction Prime Speed, 

and PrusaSlicer reads the MK3S profile’s Deretraction Speed 

of 0 as “same as retraction”.

1.2 Why do Bowden printers retract PLA so much 

farther?

Because the pull starts at the drive gear. On the direct-drive 

printers in the table, the gear rides on the print head right 

over the hotend. On a Bowden printer such as the Prusa MINI 

or UltiMaker S5, it is fixed to the frame and pushes filament 

through a tube to the print head. Marlin’s documentation 

treats the free filament between gear and nozzle as a spring, 

and the tube makes that spring far longer.

Prusa’s knowledge base gives the Bowden extruder as the 

reason the MINI presets default to 3.2 mm, and says the 

direct-drive MK3S should stay at 2 mm or less. PrusaSlicer’s 

own PLA profiles show the split: 0.7 to 0.8 mm on the direct-

drive printers, 2.5 to 3.2 mm on the MINI.

Table 1. The number

Printer, 0.4 mm nozzle Slicer and PLA profile Retraction length Retraction / deretraction 
speed

Z hop

Bambu Lab X1 Carbon, P1S, 
A1, Standard nozzle (direct 
drive)

Bambu Studio 2.8.2, Bambu 
PLA Basic

0.8 mm 30 / 30 mm/s 0.4 mm, type Auto

Bambu Lab X1 Carbon, High 
Flow nozzle (direct drive)

Bambu Studio 2.8.2, Bambu 
PLA Basic

0.4 mm 30 / 30 mm/s 0.6 mm, type Auto

Bambu Lab P1S, High Flow 
nozzle (direct drive)

Bambu Studio 2.8.2, Bambu 
PLA Basic

0.4 mm 50 / 50 mm/s 0.6 mm, type Auto

Bambu Lab X1 Carbon, P1S, 
Standard or High Flow nozzle 
(direct drive)

OrcaSlicer 2.4.2, Bambu PLA 
Basic

0.8 mm 30 / 30 mm/s 0.4 mm, type Auto

Prusa MK4S (direct drive) PrusaSlicer 2.9.6, Prusament 
PLA or Generic PLA

0.7 mm 35 / 25 mm/s Ramping lift, up to 0.6 mm

Prusa CORE One (direct drive) PrusaSlicer 2.9.6, Prusament 
PLA or Generic PLA

0.7 mm 45 / 25 mm/s Ramping lift, up to 0.6 mm

Prusa MK3S, MK3S+ (direct 
drive)

PrusaSlicer 2.9.6, Prusament 
PLA or Generic PLA

0.8 mm 35 / 35 mm/s 0.4 mm

Creality Ender-3 S1 (direct 
drive)

UltiMaker Cura 5.13, Generic 
PLA

0.8 mm 40 / 40 mm/s Off (0.2 mm if switched on)

Prusa MINI, MINI+ (Bowden) PrusaSlicer 2.9.6, Prusament 
PLA or Generic PLA

3.2 mm 70 / 40 mm/s 0.2 mm

Prusa MINI, MINI+ with Input 
Shaper firmware (Bowden)

PrusaSlicer 2.9.6, Prusament 
PLA or Generic PLA

2.5 mm 70 / 40 mm/s 0.2 mm

UltiMaker S5, AA 0.4 print 
core (Bowden)

UltiMaker Cura 5.13, 
UltiMaker PLA or Generic 
PLA

6.5 mm 45 / 45 mm/s Off with one extruder; 2 mm, 
only over printed parts, with 
two
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2.5 mm on the MINI with 
Input Shaper

0.8 mm on the MK3S

0.7 mm on the MK4S and 
CORE One

3.2 mm on the MINI

Direct drive Bowden

Figure 1. PrusaSlicer’s PLA profiles pull back well under a millimetre of filament on the direct-drive printers and several millimetres on the Bowden 

MINI.

1.3 Does the PLA profile override the printer’s 

retraction?

Mostly not. Retraction length and speed stay empty in Bambu 

PLA Basic on a Standard nozzle, in PrusaSlicer’s Prusament 

PLA and Generic PLA, and in Generic PLA from OrcaSlicer’s 

filament library. The printer profile’s values apply. The ex

ceptions:

• Bambu Studio, High Flow nozzle: Bambu PLA Basic 

sets 0.4 mm and a 0.6 mm Z hop on the X1 Carbon and 

P1S, plus 50 mm/s speeds on the P1S. OrcaSlicer 2.4.2′s 

copy of the profile has no such override.

• PrusaSlicer, MK4S and CORE One: the PLA profiles 

turn on ramping lift and cap it at 0.6 mm (Maximum 

ramping lift), down from the printer profile’s 1.5 mm. 

With ramping lift on, PrusaSlicer uses that cap and 

ignores the 0.2 mm Lift height.

• Cura, UltiMaker S5: the PLA quality profiles set Retrac

tion Prime Speed equal to Retraction Speed (45 mm/s). 

The printer profile’s own prime speed is 15 mm/s.

1.4 What is a good retraction distance for PLA?

The length in your printer’s own profile: 0.4 to 0.8 mm on 

the direct-drive printers above, 2.5 to 3.2 mm on the Bowden 

Prusa MINI and 6.5 mm on the UltiMaker S5. Raise it only if a 

test print still strings, in the steps OrcaSlicer’s retraction test 

uses: 0.1 mm on direct drive, 0.2 mm on Bowden. Too long 

has its own failures (what happens when retraction distance 

is too high).

1.5 What is the recommended retraction speed for 

PLA?

Shipped PLA profiles retract at 30 to 50 mm/s on direct drive 

and 45 to 70 mm/s on Bowden. Deretraction (the push back 

in) is slower on some printers: 25 mm/s on the MK4S and 

CORE One and 40 mm/s on the MINI. Prusa’s knowledge base 

says a higher retraction speed reduces stringing, but too high 

can make the extruder motor skip steps.

1.6 How to check it on your own print

1. Read what your slicer sends now. Bambu Studio 

and OrcaSlicer: Printer settings, Extruder page, Retrac

tion group, then the filament’s Setting Overrides page. 

PrusaSlicer: Printer Settings, Extruder 1, Retraction and 

Travel lift groups, then Filament Settings, Filament Over

rides. Cura: the Travel category (Retraction Distance, 

Retraction Speed, Z Hop When Retracted).

2. Print a retraction test with the PLA spool you will use. 

In OrcaSlicer, open Calibration, Retraction. The defaults 

run 0 to 2 mm in 0.1 mm steps, which OrcaSlicer’s guide 

calls right for most direct-drive extruders. For Bowden 

it suggests 1 to 6 mm in 0.2 mm steps. Take the shortest 

length that leaves the tower clean (full method).

3. Save the result in the filament’s overrides (Setting 

Overrides in Bambu Studio and OrcaSlicer, Filament 

Overrides in PrusaSlicer). A change in the printer profile 

applies to every material.

4. If PLA still strings at the tuned length, lower the 

nozzle temperature a little and try a different spool. 

Prusa lists high temperature and moisture in the filament 

as causes of stringing.

5. If you use pressure advance (Linear Advance), cal

ibrate it before retraction (starting values for PLA). 

Marlin says to recheck retraction distance afterwards, 

since it may need much less.
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