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Abstract. Choose HA loading in PLA by checking compounding, printing and the finished specimen together. This note 
clarifies the mass-fraction calculation and presents a screening ladder. Increasing ceramic content alone does not 
establish better processing or mechanical performance.
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1. Build a process-linked loading ladder

For a 100 g final composite, 5, 10 and 15 wt% HA require 
respectively 5/95, 10/90 and 15/85 g of HA/PLA. This simple 
basis prevents errors when comparing a supplier 
concentrate, an in-house premix and a final printed 
specimen.

HA loadings of 0, 5, 10 and 15 wt% have been studied in 
twin-screw compounded, FDM-printed PLA [1]. These levels 
are useful reference points for a first comparison; they are 
not universal optima. A different polymer molecular weight, 
particle surface or printer path can change the outcome.

Hold the PLA grade and the HA lot constant in the initial 
ladder. Set drying conditions from the actual materials and 
equipment, then record moisture or a validated drying 
endpoint. Record the real extruded mass and rejects: the 
weighed recipe is only the input composition, not proof of 
homogeneous output.

2. Separate material from print quality

2.1 Inspect filament before printing. Measure diameter 
along the filament and examine representative cross-
sections. Look for particle clusters, pores and breaks. If 
diameter variability grows with loading, stabilize feeding 
and compounding before concluding that the composite 
itself has poor mechanical properties.

2.2 Use a process control specimen. Print the neat polymer 
with the same nominal geometry, orientation and infill 
pattern as the filled variants. Record actual specimen mass 
and dimensions. A change in apparent strength 
accompanied by a change in void content cannot be 
assigned solely to HA reinforcement.

2.3 Read the failure surface. Compare mechanical results 
with fracture images. Particle pull-out or cavities near 
clusters suggest an interface or dispersion problem to 
investigate; broken polymer ligaments and interlayer gaps 
point to other limitations. Use several fields and 
independent specimens rather than one attractive image.

3. Development decision

Advance a loading only when its processing yield, 
dimensional consistency and application-relevant 
properties improve together. If stiffness rises while strain to 
failure or layer bonding deteriorates, define the acceptable 
trade-off before increasing HA further.

Table 1. Development comparison and interpretation controls.

100 g final blend HA / PLA masses Primary comparison

Neat control 0 / 100 g Polymer and printing baseline

5 wt% HA 5 / 95 g Initial dispersion and flow

10 wt% HA 10 / 90 g Intermediate process burden

15 wt% HA 15 / 85 g Upper screening point [1]

Scope. The table is a development ladder. It does not establish a biomedical grade, printing temperature, clinical indication or guaranteed 
property gain.
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