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Statement of Significance
Debinding is a coupled transport, decomposition and stress-development process. A thermal schedule that succeeds for one formulation,
powder, wall thickness or furnace load cannot be transferred automatically to another.
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Abstract
Three verified topical studies address rapid debinding of Si3N4 green bodies, cure-depth selection for Al2O3 VPP and pyrolysis-kinetics
prediction for ceramic VPP binders. This note maps that evidence to a qualification architecture that retains failed parts and inspects
defects before sintering. ISO 11358-1:2022 is identified for general thermogravimetric principles, but the actual formulation, atmosphere,
heating rate, gas flow, crucible and sample mass remain part of the result. Generic photopolymer reviews are removed from the
topic-specific evidence set. RP-02 defines the shared qualification method.

1. Evidence boundary
The evidence covers debinding efficiency and performance in a defined Si3N4 system [1], the relationship between cure depth and Al2O3
printing strategy [2], and formulation-specific pyrolysis kinetics [3]. It does not establish one universal schedule for all ceramic or metal
powders, binders, geometries or furnaces.

2. Topic-specific findings
• Debinding outcome depends on the actual binder–powder system and the thermal/transport conditions used for the green body [1,3].
• Cure depth and particle-filled printing conditions establish the green-body architecture that enters debinding; they must be selected and

reported as part of the thermal-process boundary [2].
• Pyrolysis kinetics are formulation- and method-dependent; model parameters require the measurement conditions and cannot be treated

as universal binder constants [3].
• Rapid debinding demonstrated for one Si3N4 system is evidence of a bounded route, not proof that the same ramp is transferable to

another powder or wall thickness [1].

3. Minimum reporting set
Measurand/controlMinimum method record Required report

Binder
decomposition

TGA on the actual formulation using ISO 11358-1:2022
principles; couple to DSC and TGA-FTIR/TGA-MS where
relevant

Heating rate, atmosphere and flow, crucible, sample mass, calibration and evolved
species

Green
density/state

Mass/volume and/or validated imaging before debinding Spatial variation, cure state, particle loading, wall thickness and orientation

Defects Sectioning and/or CT before and after debinding Do not inspect only sintered survivors; retain location, size and failure timing

Thermal field Calibrated furnace with representative load and gas path Actual ramps, dwells, atmosphere, flow, load arrangement and temperature
uncertainty

Mechanical state Green and debound strength or handling proxy Specimen geometry, handling history and censoring/failure rule

4. Failure interpretation
• Cracking or delamination before sintering is part of the debinding evidence and must not be removed by survivor-only inspection.
• A TGA onset temperature does not define a safe furnace ramp without geometry, transport and load information.
• Mass loss without evolved-gas or defect information cannot distinguish a benign removal step from a damaging pressure/stress event.
• A successful thin-wall coupon does not establish a schedule for thick, enclosed or spatially variable articles.

5. 3Dresyns implementation examples
3Dresyns LMM binders and ceramic/metal systems are made-to-order solutions and require formulation-specific thermal analysis,
printer/process qualification and debinding schedules. A successful schedule for one wall thickness or powder system cannot be
transferred automatically to another.
Low-debinding-temperature or water-removable binder routes are manufacturer-controlled candidates, not evidence of defect-free
debinding. Their exact TDS/IFU revision, powder loading, printing state, removal sequence and residual binder state must be verified for
the intended product-specific implementation.
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6. Limitations and priorities
The evidence covers specific ceramic systems and does not justify universal metal/ceramic schedules. Priorities are geometry-aware
pyrolysis/transport models, evolved-gas measurements on actual formulations, calibrated representative furnace loads, and defect maps
that include failed green and debound parts.

7. Conclusions
• Debinding claims require the actual formulation, green-body state, geometry and furnace history.
• Cure-depth and packing conditions must be linked to the debinding boundary using the ceramic source that measures them [2].
• TGA/DSC/EGA values are comparable only when their complete protocols are reported.
• Failed specimens must remain in the evidence record; do not inspect only sintered survivors.
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