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Abstract

Calibration Management for Photopolymer Production and Testing is evaluated as the bounded decision of whether measurement results used
for release remain valid over the equipment interval and what product evidence is affected when a device is found out of tolerance. The
controlled state comprises measuring equipment identity, calibration status, reference chain, environmental state, software/configuration,
interval, intermediate checks, result uncertainty and OOT history. For ER-297, both cited sources are confined to their stated point-of-use
evidence roles. ER-297 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-297 owns whether measurement results used for release remain valid over the equipment interval and what product evidence is affected
when a device is found out of tolerance. The review is organised around the decision-specific evidence chain and leaves neighbouring
ownership intact.

1.1. Corpus boundary

Calibration management is separated from SPC and from data-governance questions. ER-296 retains process monitoring, ER-298 raw-data

integrity, and ER-293 requalification decisions. ER-297 owns metrological traceability, interval selection, guard bands, intermediate checks
and product impact when an instrument is found out of tolerance.

2. Subject-specific state model and causal chain

For ER-297, causal interpretation begins by freezing measuring equipment identity, calibration status, reference chain, environmental state,
software/configuration, interval, intermediate checks, result uncertainty and OOT history. Traceability to a reference chain is necessary but not
sufficient; interval evidence, guard bands and the period of potentially affected product determine the operational consequence of calibration
drift.

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

ISO 10012:2026 specifies requirements for measurement management systems intended to provide confidence in measurement validity and
reliability. ER-297 couples that framework to photopolymer production and testing, where optical power, dimensions, temperature, mass and
analytical measurements can directly determine release. Reference [1] is used for measurement-management-system requirements. In ER-297,
reference [2] supplies the production-qualification context relevant to this control problem.

4. Measurement architecture

The measurement architecture for ER-297 is built around traceability chain, calibration uncertainty, decision rule/guard band, drift history,
intermediate checks, calibration interval rationale and retrospective impact window after OOT discovery. Reference traceability, uncertainty,
guard bands, interval performance and intermediate checks are combined to define both current validity and the retrospective out-of-tolerance
window.

5. Qualification and transfer

Calibration intervals and guard bands are re-established when instrument type, environment, use intensity, reference chain or decision risk
changes. Historical stability may inform the bridge but does not replace evidence for the changed measurement system.

6. Failure modes and interpretation traps

The central interpretation trap in ER-297 is that a calibration certificate is treated as proof that all past measurements were valid; no product-
impact review follows OOT; uncertainty is ignored near acceptance limits. Traceability, uncertainty, interval evidence, intermediate checks and
out-of-tolerance impact gates ensure that a calibration sticker cannot stand in for a defensible measurement-validity decision.

7. Non-compensatory release gates

Gate Minimum evidence Blocking failure

Equipment identity Instrument/software/configuration identified Generic device

Traceability Reference chain documented Certificate without traceability
Uncertainty/guard band Decision rule includes uncertainty Near-limit value treated exact
Interval evidence Drift/use/risk support interval Calendar habit only

Intermediate checks Checks capable of detecting drift No evidence between calibrations
OOT window Last demonstrated-valid state bounded Only calibration date considered
Product impact Affected results/lots traced OOT closed administratively
Configuration control Firmware/method changes assessed Calibration transferred across change
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8. Minimum verification experiment

Select one release-critical instrument, reconstruct its traceability and uncertainty, define the acceptance decision rule, analyse historical
drift/intermediate checks, then simulate an OOT finding and identify every potentially affected measurement and product decision since the last
demonstrated-valid state.

9. Knowledge boundary

Calibration intervals and guard bands cannot be universal. Drift behaviour, environmental sensitivity, use intensity and product decision risk
must be demonstrated per measurement system.

10. Conclusions

ER-297 ties calibration status to traceability, uncertainty, intervals, guard bands and retrospective product impact so that measurement validity
remains a decision rather than a label.
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