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Statement of Significance
Polymerisation shrinkage is a local material response; residual stress and warpage are structural outcomes of nonuniform conversion,
evolving stiffness and constraint. A single shrinkage percentage cannot describe all three.
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Abstract
This note distinguishes chemical shrinkage from residual stress and geometry-dependent warpage. Three topical sources support
curing-dependent thermoviscoelastic behaviour, grayscale dose-gradient modelling and digital warpage compensation. ISO 291:2008 is
identified for conditioning atmosphere, while the exact dimensional, thermal and mechanical methods must be selected for the intended
claim. The document is not a quantitative meta-analysis and does not pool values across formulations, machines or geometries. RP-02
defines the shared qualification method.

1. Evidence boundary
The topical evidence covers curing-dependent shrinkage and thermoviscoelasticity [1], warpage correction [2] and reaction–diffusion
behaviour under grayscale exposure [3]. General photopolymer reviews [4,5] are background sources and do not support digital
compensation or a specific thermomechanical result.

2. Topic-specific findings
• Network formation changes specific volume while stiffness evolves, so chemical shrinkage can become constrained and stored as

residual stress [1].
• Spatial dose gradients produce spatial conversion gradients; their dimensional consequence depends on geometry and constraint rather

than dose alone [3].
• Thermal and curing-dependent response must be interpreted with a stated temperature history and material state [1].
• Digital compensation can reduce error for a calibrated geometry but does not remove the underlying material/process state [2].

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

Shrinkage State whether volumetric, linear, pre-gel or post-gel; identify the validated
method

Conversion, temperature, time and constraint state

Residual stress Curvature, layer-removal or validated inverse method Boundary conditions, model assumptions and uncertainty

Warpage 3D scan against CAD after a stated atmosphere and dwell Registration method, datums, local/global error and uncertainty

Conditioning ISO 291:2008 where applicable, or a justified application-specific
atmosphere

Temperature, humidity, dwell and measurement timing

Thermomechanics DSC, DMA and/or TMA with method fully identified State the Tg definition; DSC midpoint, DMA E′ onset and tan δ peak are
not interchangeable

4. Failure interpretation
• Curl after support removal indicates released structural constraint, not simply a bulk shrinkage value.
• Post-cure drift must be separated from print-stage distortion by measurements at defined time points.
• A compensation field calibrated on one geometry is not automatically transferable to another.
• Registration choices can hide or exaggerate local form error and must be reported.

5. 3Dresyns implementation examples
Anti-warping additives, kinetic modifiers and CRT-guided exposure changes are manufacturer-controlled process candidates, not
universal corrections. Their effects must be measured on representative geometries after the complete wash, dry, release, post-cure and
conditioning sequence. Any product-specific implementation must verify the current exact product and controlled-document revisions.

6. Limitations and priorities
The three topical sources do not establish universal shrinkage or warpage values. Priorities are coupled conversion–stress validation on
representative parts, transparent registration conventions, and conditioning-time studies that separate reversible thermal/moisture response
from irreversible cure and stress release.

7. Conclusions
• Shrinkage, residual stress and warpage require distinct measurands.
• Digital compensation is geometry- and calibration-specific [2].

3Dresyns Engineering Publications · ER-031

3Dresyns Engineering Publications · ER-031 · 2026 · Page 1



• Dimensional claims require a stated conditioning atmosphere, dwell, registration and uncertainty.
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