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TECHNICAL CHECKLIST
Critical FCAW Weld Inspection
When to use visual inspection, RT, UT, PAUT, or TFM to evaluate flux-cored arc welds
	Educational reference document for QA/QC teams, CWI inspectors, NDT supervisors, and asset integrity engineers who need to improve the detection, evaluation, and traceability of discontinuities in FCAW welds. This resource does not replace qualified procedures or acceptance criteria defined by the applicable code.


1. Recommended Use of This Checklist
This resource helps teams review, before and during inspection, whether a critical FCAW weld has the necessary conditions to be evaluated using surface methods, volumetric methods, or advanced ultrasonic inspection.

Its purpose is to support decisions on when to apply visual inspection, radiography, conventional ultrasonic testing, PAUT, or TFM, and when to consider advanced solutions such as Sonatest VEO3 or Wave to improve technical clarity and traceability.
2. Quick Map of the FCAW Problem
Flux-Cored Arc Welding enables high productivity, but it can generate internal discontinuities if variables such as current, voltage, travel speed, stick-out, interpass cleaning, and weld pool protection are not properly controlled.

The main risk is approving a joint that appears acceptable on the surface but contains internal indications capable of compromising strength, technical acceptance, or asset integrity.
3. Discontinuities: Prevention and Detection
	Discontinuity
	How It Occurs
	How to Prevent It
	Suggested Method

	Lack of fusion
	Low heat input, incorrect angle, poor technique, or excessive travel speed.
	Adjust parameters, control torch angle, and ensure proper joint preparation.
	PAUT / TFM

	Lack of penetration
	Incomplete root fusion due to poor root opening, insufficient parameters, or inadequate technique.
	Verify WPS, root gap, heat input, and pass sequence.
	PAUT

	Slag inclusion
	Flux residues trapped between passes due to poor cleaning or complex geometry.
	Mechanically clean each pass and avoid profiles that retain slag.
	UT / PAUT

	Porosity
	Moisture, contamination, poor weld pool protection, or incorrect shielding gas.
	Keep consumables dry, clean base metal, and control gas in FCAW-G.
	RT / PAUT

	Cracks
	Residual stresses, rapid cooling, hydrogen, or unsuitable consumable selection.
	Control preheat, interpass temperature, and consumable selection.
	PAUT / TFM


4. Method Selection Matrix
	Project Need
	Recommended Method
	Practical Criterion

	Review surface finish
	Visual / PT / MT
	Apply before volumetric methods.

	Detect volumetric porosity
	RT
	Useful when indication orientation favors radiographic projection.

	Evaluate internal indications
	UT / PAUT
	Requires access, calibration, and a qualified operator.

	Characterize complex indications
	TFM / TFMi
	Provides greater clarity for interpreting shape and position.

	Generate a traceable digital report
	PAUT / TFM
	Recommended for audits and quality decisions.

	Portable field inspection
	Advanced UT / Wave
	Useful when mobility and interpretation support are required.

	Advanced butt weld inspection
	VEO3 / PAUT / TFM
	Applicable when coverage, records, and characterization are required.


5. Pre-Inspection Checklist
	Verification
	Verification

	[ ] Joint type identified
	[ ] Thickness and base material confirmed

	[ ] FCAW-S or FCAW-G process recorded
	[ ] WPS or procedure available

	[ ] Applicable code defined
	[ ] Acceptance criteria available

	[ ] Scan accessibility verified
	[ ] Surface suitable for coupling

	[ ] Weld bead condition reviewed
	[ ] Qualified personnel assigned

	[ ] Equipment and probe selected
	[ ] Report and traceability defined


6. PAUT and TFM Application
PAUT is recommended when greater angular coverage, digital records, and evaluation of internal indications are required in critical welds. TFM or TFMi can be considered when an indication requires greater visualization clarity and characterization.
	Situation
	Suggested Technique
	Expected Result

	Sidewall lack of fusion
	PAUT / TFM
	Improved angular coverage and support for characterization.

	Unclear indication
	TFM / TFMi
	Greater clarity for interpreting shape and location.

	Traceability requirement
	PAUT / TFM
	Digital record for audit and reporting.

	Field inspection
	Wave / Advanced UT
	Mobility, calibration, and on-site interpretation support.

	Critical butt weld
	VEO3 / PAUT / TFM
	Acquisition and analysis with digital support.


7. Integration with Sonatest Solutions
Sonatest aligns with this application because it offers solutions for ultrasonic weld inspection, indication characterization, and support for traceable reporting in the field or fabrication shop.
	Solution
	Application Within the Checklist
	Value for QA/QC

	VEO3
	PAUT, TFM, and TFMi inspection of butt welds or critical joints.
	Characterization, digital records, and support for technical decisions.

	Wave
	Portable ultrasonic weld inspection in the field or fabrication shop.
	Mobility, calibration support, and signal interpretation.

	PAUT
	Angular coverage of the weld volume.
	Improves detection and traceability compared with conventional UT.

	TFM / TFMi
	Higher-detail visualization for complex indications.
	Reduces uncertainty in characterization and reporting.


8. Evaluation Against the Applicable Code
An indication does not automatically mean rejection. It must be evaluated according to size, length, depth, orientation, location, accumulation, discontinuity type, and component criticality.

The final criterion depends on the code, specification, or procedure applicable to the project. AWS D1.1, API 1104, ASME Section V, ASME Section IX, or other documents may apply depending on the asset, industry, and inspection scope.
	Inspection Result
	Recommended Action

	No relevant indications
	Release according to procedure and record evidence.

	Acceptable indication
	Document location and applied acceptance criterion.

	Unclear indication
	Reevaluate with PAUT, TFM/TFMi, or a complementary technique.

	Indication outside criteria
	Repair or reject according to specification.

	Insufficient data
	Repeat inspection using validated configuration.


9. Final Report Checklist
	Verification
	Verification

	[ ] Weld identification
	[ ] Inspection technique recorded

	[ ] Equipment and probe documented
	[ ] Configuration and calibration attached

	[ ] Code or criterion applied
	[ ] Indication location reported

	[ ] Sizing documented
	[ ] Screenshots or digital records included

	[ ] Technical result stated
	[ ] Inspector signature and qualification


10. Technical CTA
	Need to improve FCAW weld inspection? Learn how Sonatest advanced ultrasonic solutions help evaluate critical joints using PAUT, TFM, and digital traceability tools for quality-driven decisions.
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