
HP Public 
 
 

 ©Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice  
 
The information contained herein is provided for information purposes only. The only terms and conditions governing the sale of HP 3D printer 
solutions are those set forth in a written sales agreement. The only warranties for HP products and services are set forth in the express warranty 
statements accompanying such products and services. Nothing herein should be construed as constituting an additional warranty or additional binding 
terms and conditions. HP shall not be liable for technical or editorial errors or omissions contained herein and the information herein is subject to 
change without notice. 
 

Whitepaper 

Multi Jet Fusion Fine-tuning 

Overview 
The purpose of this guide is to provide a summary of all the actions that can be taken to improve part quality 
when printing with your Jet Fusion 4200/4210 printer. It includes a summary of the main actions to perform 
in the fine-tuning process. 

General Considerations 

1. The first step to getting optimal part quality is having the site prepared according to the 
requirements listed in the Site Preparation Guide: 

¶ The operating temperature of the equipment should be between 20-30°C. Going further than 
these limits could have adverse effects on part quality. Also, try to avoid large thermal 
fluctuations even when being within these limits.  

¶ The printer­s operating relative humidity should be between 30-70%. Ensure that this range 
is kept for optimal system usage and performance. Depending on the material, a different 
operating relative humidity might be needed for processing (ex: PA12 requires from 50-70% 
RH). Please check the material data sheet to verify the specified environmental conditions. 

¶ Power line quality is important. If you suspect that the power installation at your site will 
suffer from variability or alterations, we recommend installing a UPS system. 

¶ Be sure that the set-up­s altitude is appropriate according to your facility­s location. A bad 
selection could directly affect the cooling system and the pressure parameters. 

¶ Extremely high packing-density jobs, non-recommended powder-mix ratios, and poor 
system maintenance can lead to part quality issues. 

2. The second step to ensure part quality is to strictly follow the User Guide­s cleaning, maintenance 
and calibration practices. For details on how to properly maintain your printer, please check 
chapter 12 - Maintenance. 

3. Thirdly, there are different calibrations that will help to ensure that the printer­s thermal control is 
correct. Please check chapter 12 - Maintenance in the User­s Guide for more details on how to 
calibrate the printer. You can: 

¶ Calibrate the temperature camera: This calibration is used to compensate for small 
misplacements of the top temperature camera sensor. This calibration is only needed for 
new installations and after replacing the thermal camera. 

¶ Perform a fusing lamp calibration: This calibration is used to correct irradiance deviations 
and obtain the real status of the lamps. It is highly recommended to perform this 
calibration at between 40% and 60% relative humidity. Please double-check your 
printer­s RH readings with an external humidity sensor. Note that this calibration is only 
needed after a fusing lamp replacement or an intensive cleaning. 
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4. Some problems might be caused by printhead issues. Make sure that the printheads are correctly 
aligned and in good health. There are different actions to be taken to detect cross contamination and 
recover from nozzles being out. 

5. Even if the printer is perfectly clean and calibrated, it may be necessary to fine-tune the energy being 
provided by the lamps. This is a process that can be done by the operator and allows him or her to 
modify the irradiance of the lamps depending on an assessment after printing some control parts. 
Each printing profile needs a specified fusing lamp irradiance.  

The fusing lamp irradiance value can be checked before printing in: SettingsĄ Maintenance Ą 
Process Configuration Ą Energy configuration Ą Show fusing irradiance. 

¶ The Fast printing profile is recommended for reducing the time to print and your costs but it may 
reduce elongation at breakpoints, even though the tensile strength will be the same.  

6. Orient and position your part differently, or apply part design changes to improve part quality in 
some specific areas. Follow the ®Part Quality Tips & Tricks Guide¯ for best part quality practices. Note 
that some of these recommendations will be useful for solving problems that we are still 
investigating and working on. Check for updates to the guide to have the most up-to-date set of 
recommendations. 

 

 
 
 
 
 

The Printhead Diagnostic Plot 
As a general recommendation, it is helpful to print at least one Diagnostic Plot to verify if your printhead 
alignment is correct in case you face any part quality issues or deviations in dimensional accuracy. You can 
follow the instructions in the User­s Guide to print the plot. 

 

NOTE: If your Printhead Diagnostic Plot shows good values, skip the Printhead Alignment. 

Fine Tuning Process 

Printhead Diagnostic Plot; 
Filter status and Thermal 
Camera check (only if 
needed) 

Fusing Lamp calibration 
(only if needed) 

Fusing Lamp irradiance 
adjustment 
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A Printhead Alignment is mandatory in these situations: 

¶ After replacing or reseating a printhead 

¶ After a printhead crash 

¶ When there are print quality problems that could be caused by printhead misalignment 

¶ After some firmware updates 

It is a 2-step process which consists of: 

¶ The Printhead Alignment Plot 

¶ A diagnostic plot 

The Printhead Alignment function can be accessed from the front panel of your printer. The resulting plot 
must be analyzed; the numbers shown for each letter must be input into the front panel as requested. 

Once these numbers are introduced, a new sheet of paper must be inserted in the printer to carry out a new 
diagnostic plot. This second plot shows the status of your printheads after making a Printhead Alignment. It 
must be analyzed, and misaligned letters must be identified, as shown in the following picture. 

 

The correction that must be done to the values obtained from the Printhead Alignment are obtained from this 
plot. These corrections must be entered in directly on the front panel (there is no need to perform another 
Printhead Alignment). 

                         

NOTE: In case you suspect that cross contamination is taking place, a Detailing Agent Cleanliness Check can 
be performed to discard printhead leakages and agent contamination between the two agent channels.  

Bidireccional Alignment 
A, B, D, E & G 

Overlap Alignment 
C & F 
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Filter Check 
For optimal usage of the printer, ambient temperature conditions must be maintained. Here are some 
pointers pertaining to air workflow: 

¶ Filters need to be replaced with the printer ON. This way, counters will consider filter life and 
statuses. This way, part quality issues will be prevented regarding cooling calibrations, pressures and 
thermal behavior inside the printer. 

¶ Make sure that there are no obstructions blocking the print-zone inlet (behind the printer). 

¶ Make sure there are no obstacles blocking the fans on the top of the printer. 

¶ No Build Units should be close to the printer­s air inlets while cooling down (on the printer­s 
back/sides). 

¶ Aggressively cold airflows streamed directly onto the printer can create changes in its thermal 
behavior. 

¶ Be sure that your set-up­s altitude is appropriate with regards to your facility­s location. The value for 
altitude is related to the printer­s internal cooling system and pressure parameters. 

Fusing Lamp Calibration 
 

 
Interpretation of this process 

The installed fusing lamps­ strength compared with a nominal one. 
 
When it is required? 

¶ After any fusing lamp replacement. 

¶ When notified via the Front panel (approximately after 30 full jobs). 

¶ In case it is needed after a firmware upgrade. In this case it will be indicated in the Firmware Release 
Notes for the specific firmware version. 

It is highly recommended to use of fresh or non-colored powder to perform this calibration.  
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Printer and powder must be cold before running a fusing lamp calibration. In case a job has just been finished, 
at least one hour of cooling will be needed with top cover opened, and 2 hours with the top cover with closed. 

Fusing module glasses need to be in good status and totally clean (internal and external glasses). No signal 
of powder spots or burnt marks on glass before performing this calibration.  

Thermal camera sensor needs to be in good conditions for this procedure. 

The printer includes a temperature sensor that will notify the user about high temperature before performing 
this calibration. 

Settings Ą Maintenance Ą Calibrate fusing lamps 
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You will be asked for humidity (Humidity operation range 30%-70%). The printer has a sensor to read 
humidity, but in case you suspect it is not accurate or you have a better measurement tool, you can modify 
the value that appears in the front panel. 

Accept RH sensor reading, except in the following cases: 

¶ If facilities are provided with a calibrated humidity sensor ± use the reading of the calibrated sensor 
(this will override the reading of the printer­s sensor). Several sensors in different locations will 
provide a more accurate reading from printer room (An average can be set up as real value). 

¶ If the printer sensor reading is 10% or 90% ± it is possible the sensor is faulty. 

o The sensor readings are capped at 10% and 90%. 

o If the relative humidity really is >90% or <10%, printing and calibrating procedures are being 
performed out of the specified environmental conditions. 

¶ If operator set up humidity to 60%, the correction is exactly 0.0. This can be used to cancel the 
correction completely. However, correction is applied to help during fusing lamp calibration giving a 
more accurate status value (Fusing Lamp Scale Factors). 

Calibration Status: 

The result of the calibration can be V (valid), W (warning), I (invalid) or E (error).  

¶ V ± The test has been done without issues.  

¶ W - You can print, but in case you use Fast Print Profile, there is a risk of insufficient power.  

¶ I - There is not enough energy to print in Balanced Print Profile properly, therefore printing is not 
allowed.  

¶ E ± It means some part of the calibration process could not be executed, and no result was obtained. 

o If it fails during the layering process, there is a problem with the layering system. Retry or try 
with another build unit to confirm.  

o If it fails in the processing of data (system -> command), this is usually a problem processing 
internal information, and will usually disappear after rebooting. 

The outcome of the calibration includes 2 scale factors, left and right lamp in addition. 
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The previous image is an informational example. You can see Fusing Lamps Scale Factors in 
Maintenance/Show Calibrations. 

Scale Factor values should be:  0.9< Scale Factor<1.1 

Be sure RH is inside of RH Operating Range while performing fusing lamp calibration (30% to 70% RH). Highly 
recommended the usage of a calibrated external RH sensor. 

NOTE: Some print profiles and materials might need specified values for operating in optimal conditions. 

In case you need HP Support, download files from: Settings/Ma0intenance/Download Calibrations Support. 

Fusing Irradiance Tuning 
This process is required in the following situations: 

¶ In case there is a considerable change in job characteristics for next printings. These changes can be 
referenced to printed area distribution per layer/packing density. 

¶ In case there is a problem with part quality (look and feel or dimensional defect). 

¶ In case it is needed after a Firmware Upgrade. In this case it needs to be indicated in Firmware 
Release Notes from the specific Firmware version. 

This process can be done choosing one of the following two options: 

¶ Tuning with customer parts (recommended procedure): Operator will adjust energy by printing their 
own parts. Consider that packing density (volume in bucket) and layer density for each job might 
need a specified fusing lamp irradiance. This needs to be considered for high or low packing densities. 

¶ Tuning with an HP-provided routine (not available for all print profiles): An internal build (a 7-level 
job) as the tuning routine. 
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Material and Printing Profile Characteristics Matrix 

Printing Profile Main Characteristics Tuning Routine 

Balanced ¶ 2-pass Mode 
¶ Balanced in dimensional accuracy, look 

and feel and mechanical properties 
¶ 80/20% mix ratio 

A. Customer parts 
B. Internal builds (7 level jobs) 

Fast ¶ 1-pass mode 
¶ Less agent consumption 
¶ Less time per layer 
¶ 80/20% mix ratio  

A. Customer parts 
B. Internal builds (7 level jobs) 

 
(See note below.) 

 

Cosmetic ¶ 2-pass mode 
¶ Reduced sinks 
¶ 80/20% mix ratio 

A. Customer parts 

Mechanical ¶ Higher mechanical properties (E@B and 
impact resistance) 

¶ 80/20% mix ratio 

A. Customer parts 

Print Profile Main Characteristics Tuning Routine 

Balanced ¶ 2-pass mode 
¶ Better heat deflection temperature 
¶ Higher tensile modulus 
¶ 30/70% mix ratio 

A. Customer parts 
B. Internal builds (7 level jobs) 

Will be available in coming 
releases. 

 

Print Profile Main Characteristics Tuning Routine 

Balanced ¶ 2-pass mode 
¶ Balanced part quality characteristics 
¶ 30/70% mix ratio 

No need for tuning. In case of 
thermal defects, increase or 
decrease fusing lamp irradiance by 
2% steps. 

Mechanical ¶ 2-pass mode 
¶ Good mechanical properties 
¶ 30/70% mix ratio 

No need for tuning. In case of 
thermal defects, increase or 
decrease fusing lamp irradiance by 
2% steps. 

Dimensional ¶ 1-pass Mmode 
¶ Better dimensional accuracy 
¶ Less warpage/bowing 
¶ 30/70% mix ratio 

No need of tuning. In case of any 
thermal defect increase or decrease 
fusing lamp irradiance by 2% steps. 
 
This printing profile requires fusing 
lamp scale factor values higher than 
0.91. 

 
NOTE: For specific material properties, consult the material data sheets. Better printing profile specifications 
can be found in the ®Part Quality Tips & Tricks̄  document. 
 
NOTE: The Fast printing profile requires a different tuning routine procedure (In A. and B. cases). Check 
®Tuning with customer­s parts¯ & ®Tuning with the HP routine.̄  
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A Quick Application Reference Guide ± Printing Profile / Material 
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Tuning for Specific Customer Parts 
This process is valid for PA12 (in Balanced, Fast*, Cosmetic, and Mechanical printmodes) and PA12GB 
(Balanced).  

The customer should choose jobs with representative parts and packing densities: 

¶ If large and solid parts are usually printed, the job should include large and solid parts.  

¶ If large and hollow parts are usually printed, the job should reflect these aspects instead.  

Fusing Lamp Irradiance Indications 

The amount of energy absorbed by a part is directly related to the printed area distribution per layer, 
firstmost, and then to the job packing density after that.  

0% fusing lamp irradiance is oriented towards jobs inside the range of 4% to 8% packing density, where parts 
are well distributed along the XY-plane. The higher the printed area distribution per layer, the higher the 
irradiance needs to be to compensate for the amount of energy that is absorbed, in order to achieve the 
required part quality (look and feel, dimensional accuracy and mechanical properties). The opposite goes for 
lower printed area distributions per layer. 

Example: For a job with a 12% packing density, where parts are well distributed along the XY-plane, and for which we 
want to follow the indications in the ®Design Guidelines̄ and ®Tips & Tricks̄ documents, we would need Ą a +1.5% fusing 
lamp Irradiance value adjustment to fulfill all our part quality requirements. Our systems need to be well maintained and 
calibrated to proceed with the proper adjustment. (This is not a real example. Fusing lamp irradiance will depend on 
printed area distribution per layer, packing density, part design and facility characteristics). 

 

Parts need to be well distributed along the XY-plane. All the energy that is absorbed will depend on the 
printed area distribution along the length of the pass of the carriage (which contains the fusing lamp 
modules). As well as with the first example, jobs where multiple parts are in a single area, where the rest of 
the bed is then left without parts are considered as not well distributed. 

A fusing lamp irradiance increase might improve mechanical properties. 

NOTE: The Fast printing profile requires a different tuning routine procedure.   

Balanced, Cosmetic and Mechanical Printing Profile Adjustments 

This procedure can be used as a reference for the fusing lamp irradiance adjustment procedure for Balanced, 
Cosmetic and Mechanical printing profiles. 
 

1. Considering prior indications, adjust your fusing lamp irradiance according to the job. 

X 

Y 



HP Public 
 
 

 ©Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice  
 
The information contained herein is provided for information purposes only. The only terms and conditions governing the sale of HP 3D printer 
solutions are those set forth in a written sales agreement. The only warranties for HP products and services are set forth in the express warranty 
statements accompanying such products and services. Nothing herein should be construed as constituting an additional warranty or additional binding 
terms and conditions. HP shall not be liable for technical or editorial errors or omissions contained herein and the information herein is subject to 
change without notice. 
 

Go to Settings Ą Maintenance Ą Process Configuration Ą Energy configuration Ą Change fusing irradiance 

Ą Select balanced profile. 

 

2. Print the job. 

3. Cooling Ą check the ®Fast cooling functionalities & Best Practices¯ document to check which cooling 

process needs to be used (in case parts are showing warpage, please use Natural Cooling and follow 

the instructions in said document). 

4. Tune the printer, checking the following points: 

a. Look and feel: 

i. If elephant skin is seen on parts, increase your fusing irradiance by 2%. 

 

 

ii. If thermal bleeding is seen: decrease it by 1% (if the thermal bleeding is light), or by 2% 
(if the thermal bleeding is severe, as shown below). 
 

   
 

b. Check the job­s dimensional accuracy: 
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i. In general terms, if measurements are below nominal, your fusing irradiance must 

be increased, and if measurements are above nominal, your fusing irradiance must 
be decreased. 

ii. As a rule of thumb, for medium parts (30 ± 100 mm), our recommendations are the 

following: 

I. If the average deviation is -0.5 mm or lower, increase fusing irradiance by 4% 

II. If the average deviation is between -0.5 and -0.3 mm, increase fusing 

irradiance by 2.5% 

III. If the average deviation is between -0.3 and -0.1 mm:, increase fusing 

irradiance by 1.5% 

IV. If the average deviation is between 0.1 and 0.3 mm, decrease fusing 

irradiance by 1.5% 

V. If the average deviation is between 0.3 and 0.5 mm: decrease fusing 

irradiance by 2.5% 

iii. For finer adjustments, increase fusing irradiance by 0.5% steps. 

 
5. After analyzing the results, change your fusing irradiance (return to the first point) and repeat the 

process until you obtain satisfactory results. 

Fast Printing Profile Adjustments 

This printing profile has a smaller margin to which it can be tuned than the Balanced profile. There might be 
no change in energy absorbtion after a certain level is reached (regarding fusing lamp irradiance), as the 
fusing lamps will already be working at maximum capacity. 

If any low energy level symptoms appear on parts which are placed ion the borders, increase the irradiance at 
this point, or place hollow parts in these areas. 

As the margin is very low, it is recommended to follow a speficic tuning using your actual parts, as it will take 
less time. 

This procedure can be used as reference for fusing lamp irradiance adjustment procedure for the Balanced, 
Cosmetic and Mechanical printing profiles. 
 

1. Considering prior indications, adjust your fusing lamp irradiance according to the job. 

Go to Settings Ą Maintenance Ą Process Configuration Ą Energy configuration Ą Change fusing 

irradiance Ą Select balanced profile. 

¶ If the fusing lamp calibration result was valid Ą a +1% fusing lamp irradiance can be 
selected for the first run. 

¶ In case the fusing lamp calibration resulted in a warning Ą Print with the Balanced profile 
as long as the lamps­ statuses are not good enough to achieve the energy levels that the 
Fast profile requires. A second fusing lamp calibration can be performed to verify fusing 
lamp status. 
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2. Print the job. 

3. Cooling Ą Check the cooling guide (to know if parts could warp, to know when to use Natural 

Cooling, etc.). 

4. Tune the printer. checking the following points: 

a. Look and feel defects: 

i. If thermal bleeding is seen, please decrease your irradiance by 0.5% (if the thermal 
bleeding is light) or by 1% in case of more severe thermal bleeding, as in the picture 
below. 

 

b. Check dimensional accuracy: 

i. In general terms, if measurements are below nominal, your fusing irradiance must be 
increased, and if measurements are above nominal, your fusing irradiance must be 
decreased. Try to increase or decrease in increments of 0.5%, as required. 

After analyzing the results, change your fusing irradiance (return to point 1). If required, repeat the process 
until a satisfactory result is obtained. 

PA11 

The PA11 material does not usually require any fusing lamp irradiance adjustments. 

In case of thermal defects on parts, follow these steps: 

¶ Increase fusing lamp irradiance by 2% in case elephant skin is seen on any parts. Iterate until good 
results are achieved. 



HP Public 
 
 

 ©Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice  
 
The information contained herein is provided for information purposes only. The only terms and conditions governing the sale of HP 3D printer 
solutions are those set forth in a written sales agreement. The only warranties for HP products and services are set forth in the express warranty 
statements accompanying such products and services. Nothing herein should be construed as constituting an additional warranty or additional binding 
terms and conditions. HP shall not be liable for technical or editorial errors or omissions contained herein and the information herein is subject to 
change without notice. 
 

¶ In case the parts are thermally bleeding, decrease your fusing lamp irradiance by 2% until good 
results are achieved. Try to change the part­s placement orientation if you only face thermal bleeding 
on a single part. 

If problems persist, please contact your Regional HP Support.  

Tuning with the HP Routine 
This process is valid for PA12 (in both Balanced and Fast printmodes). 

Balanced Printing Profile Adjustments 

A job is to be printed with 7 levels using different irradiances, all of the parts including a number 
corresponding to the level it has been printed on. The operator will evaluate the result of these 7 levels and 
choose the best option for his part­s requirements. 

 

1. Print the job: Go to Settings Ą Maintenance Ą Process Configuration Ą Energy configuration Ą Run 
fusing irradiance tuning internal build Ą Select material Ą Select balanced print profile. 
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2. Cooling: Natural Cooling is our recommended cooling procedure. 

3. Clean the parts appropriately. No white powder, which is easily removable, must be left on the surface of 
the parts. 

4. Part analysis: 

When a level is discarded in one step, there is no need to inspect the parts at this level in the next steps. 

4.1. Look only for elephant skin on the four frame corners and across the solid part. Discard those levels 

which present only this thermal defect. 
 

 

 

 

 

 

 

 

 

 

 

 

4.2. Look for thermal bleeding on the gear and earphone keeper parts. Discard those levels presenting 
any sign of thermal bleeding. For the earphone keeper, focus on its inner edges. 
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4.3. Perform a quick dimensional accuracy check. The screw, nut and the fitting part should fit together. 

Discard the levels with parts that cannot be fit together. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4.4. Perform a further dimensional accuracy check. This check is only related to the wall thickness of the 
part. 

 
For the levels that have not been discarded, measure the part that contains 7 walls with calipers.  

Choose the level which presents an average deviation between 0.15mm and 0.05mm (a 
dimensional average between 1.65 and 1.55 mm). In case multiple levels pass this check, your 
irradiance level can be selected according to your job­s packing density and its characteristics in your 
next prints. 

 

 

 

5. After analyzing the results, select the desired level on the printer: 

Go to SettingsĄ Maintenance Ą Process Configuration Ą Energy configuration Ą Apply values of previous 
fusing tuning Ą Select material Ą Select balance profile Ą Select chosen level. 

A specific irradiance energy can be selected manually in case part requirements are between two levels. 
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The fusing lamp irradiance value can be checked before printing in: SettingsĄ Maintenance Ą Process 

Configuration Ą Energy configuration Ą Show fusing irradiance. 

Fast Print Profile Adjustments 

This process requires a different level of criteria regarding look-and-feel and dimensional checks. 

A job will be printed with 7 levels using different irradiances, all of the parts including a number 
corresponding to the level it has been printed on. The operator is to evaluate the result of these 7 levels and 
choose the best option for his or her part requirements. 

 

1. Print the job: Go to Settings Ą Maintenance Ą Process Configuration Ą Energy configuration Ą Run 
fusing irradiance tuning internal build Ą Select material Ą Select fast print profile. 

 

2. Cooling: Natural Cooling is our recommended cooling procedure. 

3. Clean the parts appropriately. No white powder, which is easily removed, must appear on the surface 
of the parts. 

4. Part analysis: 

When a level is discarded in one step, there is no need to inspect the parts at this level in the next 
steps. 


