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Abstract

Evidence-Maturity and Technology-Readiness Assessment for Photopolymer Manufacturing is evaluated as the bounded decision of how
strongly a photopolymer manufacturing claim is supported and whether its evidence is mature enough for the decision being asked of it. The
controlled state comprises claim definition, evidence type, scale, environment, replication, measurement quality, configuration maturity,
process control, independent confirmation and intended decision. For ER-299, the three cited sources are used only for the evidence roles stated
below and only within their demonstrated scope. ER-299 defines measurements, transfer logic, failure modes and release gates specific to this
subject; no universal process window, product recipe or compliance conclusion is inferred.
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1. Significance, scope and ownership
ER-299 owns how strongly a photopolymer manufacturing claim is supported and whether its evidence is mature enough for the decision being
asked of it. The review is organised around the decision-specific evidence chain and leaves neighbouring ownership intact.

1.1. Corpus boundary

Evidence maturity is an assessment layer over, not a replacement for, the controls in ER-291, ER-293, ER-295 and ER-296. ER-299 owns the
bounded maturity statement for a specific claim, integrating directness, scale, replication, measurement quality, configuration control and
independent confirmation while leaving every unmet gate visible.

2. Subject-specific state model and causal chain

For ER-299, causal interpretation begins by freezing claim definition, evidence type, scale, environment, replication, measurement quality,
configuration maturity, process control, independent confirmation and intended decision. Maturity belongs to the claim at a stated integration
and production state; it is not an intrinsic property of a material name or of the most mature subsystem.

3. Direct evidence and point-of-use source map

ISO 16290:2013 defines Technology Readiness Levels primarily for space systems while noting broader possible use. NASA also uses a nine-
level TRL architecture. ER-299 does not transplant those labels mechanically; it adapts the core idea that maturity depends on what has been
demonstrated, at what scale and in what environment, while keeping claim strength and manufacturing-control evidence explicit. Reference [1]
is used for formal TRL definitions and assessment criteria. Reference [2] is used for NASA operational explanation of the nine TRLs. In
ER-299, reference [3] supplies the industrial additive-manufacturing qualification context used at this point.

4. Measurement architecture

The measurement architecture for ER-299 is built around claim-specific evidence matrix, directness, replication, relevant-environment fidelity,
configuration freeze, process capability, uncertainty, independent review and known open failure modes. The assessment matrix records what
was directly demonstrated, under which environment and scale, with what replication and control, and keeps weak evidence visible instead of
averaging it into one score.

5. Qualification and transfer

A maturity statement changes whenever the claim, environment, integration level or production state changes. Evidence from a mature
subsystem can contribute to, but cannot determine, the maturity of a larger manufacturing claim without integration evidence.

6. Failure modes and interpretation traps

The central interpretation trap in ER-299 is that a high TRL label is assigned from publication count or prototype existence; one successful
print substitutes for production maturity; maturity of one subsystem is transferred to the whole manufacturing route. Claim definition,

directness, environment, replication, measurement quality, configuration maturity and production control remain visible individually so a high
headline maturity label cannot hide the weakest load-bearing element.

7. Non-compensatory release gates

Gate Minimum evidence Blocking failure

Claim Bounded technology/manufacturing claim stated Whole platform rated vaguely
Directness Evidence actually tests claim Analogy counted as demonstration
Scale/environment Relevant scale/environment represented Lab coupon generalized

Replication

Independent/repeated evidence retained

Single success

Measurement quality

Methods/uncertainty sufficient

Weak metrology hidden by maturity label

Configuration maturity

Design/process configuration controlled

Moving target

Production control

Capability/monitoring at claimed stage

Prototype treated as production

Independent confirmation

Review/open failure modes visible

TRL number substitutes for evidence
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8. Minimum verification experiment

Select a bounded technology claim, define the decision it must support, populate an evidence matrix from basic mechanism through relevant-
environment and controlled-production demonstrations, identify the weakest load-bearing gate, and assign a maturity statement with explicit
unmet conditions rather than a bare number.

9. Knowledge boundary

TRL labels were not designed as photopolymer certification. A maturity statement remains claim-specific, and subsystem maturity cannot be
transferred to the whole manufacturing route without evidence at the relevant integration and production state.

10. Conclusions

ER-299 reports maturity as a bounded statement about a specific claim and demonstrated environment, keeping replication, measurement
quality, configuration and production-control gaps explicit.
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