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Achieving the ASNT Level llicertification is widely recognized as the pinnacle of professional attainment within the
Non-Destructive Testing (NDT) industry. This credential, issued by the American Society for Nondestructive Testing,
signifies that an individual possesses the knowledge, skills, and experience to establish techniques, interpret
codes, and designate the particular NDT methods and techniques to be used for specific inspections. However, the
path to certification is rigorous, requiring a deep understanding of materials science, manufacturing processes, and
the administrative frameworks that govern NDT personnel qualification.

The Architecture of the ASNT Level Il Basic Examination

The ASNT Level lll Basic examis a mandatory requirement for all candidates, regardless of the specific method
(UT, RT, MT, etc.) they intend to be certified in. It serves as a foundational assessment of a candidate's breadth of
knowledge across the entire NDT landscape. The exam is structured into three primary segments, each demanding
a specific focus during the study phase:

* Personnel Qualification and Certification: This section evaluates the candidate’s mastery of SNT-TC-1A, ANSI/
ASNT CP-189, and the ASNT Level lll program itself. It focuses on the administrative responsibilities of a Level I,
including the development of employer written practices.

e Basics of Common NDT Methods: Candidates must demonstrate a Level lI-level understanding of at least 11
different NDT methods. This ensures that a Level Il professional can provide general oversight even for methods
they are not specifically certified in.

* Materials, Processes, and Fabrication: This is often the most challenging section, covering the properties of
metals, manufacturing discontinuities, and the effects of heat treatment, welding, and casting on material integrity.

Core Concepts: SNT-TC-1A vs. ANSI/ASNT CP-189

One of the most critical areas for a Level Il candidate is distinguishing between the different certification systems.
Misunderstanding the nuances between a "Recommended Practice" and a "Standard" can lead to failure both in
the exam and in professional practice.

SNT-TC-1A: The Recommended Practice

SNT-TC-1A provides guidelines for employers to establish their own in-house certification programs. Because it is a
"Recommended Practice," it uses permissive language (e.g., "should"). It allows the employer significant flexibility
to modify the requirements for training and experience to suit their specific needs, provided these modifications are
documented in the company's Written Practice.

ANSI/ASNT CP-189: The Standard

In contrast, ANSI/ASNT CP-189is a national standard. It uses mandatory language (e.g., "shall"). It establishes
much stricter requirements for the qualification and certification of NDT personnel and does not allow for the same
level of employer-led modification found in SNT-TC-1A. For instance, CP-189 requires that an NDT Level Il be an
ASNT Level Il certificate holder, whereas SNT-TC-1A allows for employer-based Level Il certification without the
ASNT exam (though this is increasingly rare in high-spec industries).



Comparison Matrix of Certification Frameworks

The following table outlines the fundamental differences between these two governing documents:



Feature SNT-TC-1A ANSI/ASNT CP-189

Document Type Recommended Practice Standard

Language Style Permissive ("Should") Mandatory ("Shall")

Level Il Requirement Employer Defined Must hold ASNT Level Il Certificate
Written Practice Required and highly flexible Required and strictly regulated
Near Vision Exam Annual (Recommended) Annual (Mandatory)

Technical Analysis: Materials and Manufacturing Processes

A Level lll professional must be a "detective" of material failures. This requires an in-depth understanding of how
materials are formed and where things can go wrong. Study guides emphasize the following areas:

1. Casting Discontinuities

During the solidification of molten metal, several types of discontinuities can occur. Cold shuts happen when two
streams of molten metal fail to fuse. Shrinkage cavitiesoccur due to the volume contraction of the metal as it
cools. Understanding the thermal gradients in a mold is essential for predicting where these flaws will appear.

2.Wrought Products and Forging

When an ingot is worked into a shape (forged, rolled, or extruded), original casting defects can be transformed. A
blowhole in an ingot may become a lamination in a rolled plate. Forging can also introduce bursts(internal
ruptures) if the metal is worked at an incorrect temperature or if the reduction is too severe.

3.Welding Processes

Level Il candidates must understand the mechanics of SMAW, GTAW, GMAW, and SAW. Key technical areas
include the heat-affected zone (HAZ), the physics of arc transfer, and the formation of defects such as lack of
fusion, incomplete penetration, and hydrogen cracking. The chemical composition of the filler metal and the
base material plays a vital role in the metallurgical bond.

Deep Dive into NDT Methods: Physics and Level Il Applications

While the Basic exam covers 11 methods, candidates often specialize in a few. The study guides for Radiographic
Testing (RT), Ultrasonic Testing (UT), Magnetic Particle Testing (MT), and Liquid Penetrant Testing (PT)
contain advanced mathematical and physical principles.

Ultrasonic Testing (UT) Mechanics

The physics of UT involves the propagation of high-frequency sound waves through a medium. A Level Il must
master Snell's Law to calculate refraction angles at interfaces:
Formula: sin(;f "o V1 =sin(;f" 0 V2

Where ;f —2 FtR a&VAR 0b —ee6-FVae6P, V1 is the velocity in the first medium, ;f" —2 FTR aeVvZAR 6b &Vg action, and V2 is
velocity in the second medium. This is critical for angle beam inspections used in weld examinations. Furthermore,
the Level 1l must understand Acoustic Impedance (Z = <fand how it affects the reflection coefficient at material



boundaries.

Radiographic Testing (RT) Principles
Radiography relies on the differential absorption of ionizing radiation. The Level Il is responsible for calculating
Geometric Unsharpness (Ug) to ensure image sensitivity:

Formula: Ug=f*d/D

Where 'f' is the source size, 'd' is the object-to-film distance, and 'D' is the source-to-object distance. Additionally,
the Inverse Square Law must be applied to determine exposure times or safety distances: 11 /12 = (D2)2 /
(D1)"2. A Level Il also evaluates film characteristic curves and the selection of appropriate Image Quality
Indicators (1Ql).

Magnetic Particle Testing (MT) Dynamics

MT is based on the principle of flux leakage. Level lll knowledge involves understanding the Hysteresis Loop,
which describes a material's magnetic properties (permeability, coercivity, and retentivity). The selection of current
type (AC vs. DC) and magnetization technique (circular vs. longitudinal) is a technical decision made by the Level
Il based on the depth and orientation of the expected discontinuities.

Field Guide: Implementing an NDT Program

The practical application of a Level llI's knowledge is best seen in the development of a company’s NDT
infrastructure. This involves several distinct steps:

1. Gap Analysis: Reviewing existing quality manuals against industry standards (e.g., ASME Section V, AWS
D1.1, or NAVSEA).

2. Written Practice Development: Drafting the document that defines how the company will qualify and certify its
personnel. This must include requirements for vision, training hours, experience months, and examination criteria.

3. Procedure Writing: Creating step-by-step technical instructions for NDT Level | and Il technicians. These
procedures must be validated and signed off by the Level IlI.

4. Equipment Qualification: Establishing a system for the periodic calibration of UT machines, light meters, and
densitometers.

5. Audit and Surveillance: Periodically observing technicians in the field to ensure adherence to procedures and
safety protocols.

Case Studies: Troubleshooting NDT Failures

Understanding where NDT programs fail is essential for a Level Ill. Here are two technical case studies illustrating
common challenges.

Case Study 1: The False Negative in UT Weld Inspection

Issue: A high-pressure pipeline passed UT inspection but failed during hydro-testing. Root Cause Analysis: The
Level Ill investigated and found that the technician used a 45-degree wedge for a weld geometry that required a 60-
degree or 70-degree wedge to achieve perpendicularity to the fusion zone. Solution: The Level Il revised the NDT
Procedureto include mandatory scan plans and ray-tracing diagrams for specific joint geometries, ensuring that
the sound beam always intersects potential lack-of-fusion zones at a detectable angle.

Case Study 2: Contrast Loss in PT Inspection

Issue: Visible dye penetrant (Type Il) was failing to reveal known cracks in stainless steel components. Root



Cause Analysis: Chemical analysis of the cleaning solvent revealed high concentrations of sulfur and halogens,
which were reacting with the material. Furthermore, the dwell time was insufficient for the low ambient temperature
of the shop. Solution:The Level Il implemented a temperature-corrected dwell time table and mandated the use
of certified low-halogen cleaners, increasing the sensitivity of the PT system.

Advanced Study Strategies for Candidates

Preparation for the ASNT Level Il exams requires more than just reading manuals. Effective candidates utilize a
multi-modal approach:

e Primary Study Guides: Use the ASNT Level lll Study Guide: Basic (current edition) as the core text. Focus
heavily on the errata sheets, as technical corrections are frequent.

* Referencing Standards: Read SNT-TC-1A and CP-189 cover-to-cover multiple times. Be able to locate
specific requirements quickly.

¢ Practice Question Banks: Utilize Q&A books to familiarize yourself with the phrasing of ASNT questions,
which can often be tricky or involve "best answer" scenarios.

e Focus on Materials Science: Many NDT technicians struggle with the metallurgy section. Supplement NDT
material with introductory metallurgy textbooks focusing on iron-carbon diagrams and TTT (Time-Temperature-
Transformation) curves.

The Role of the Level Il in Industry 4.0

As manufacturing moves toward automation and digital integration, the role of the Level Il is evolving. Digital
Radiography (DR) and Phased Array Ultrasonic Testing (PAUT) generate massive amounts of data. The

modern Level Il must understand not only the physics but also the signal processing algorithms and data
management protocols. This includes knowledge of DICONDE(Digital Imaging and Communication in
Nondestructive Evaluation) standards for data storage and transmission.

Furthermore, the integration of Artificial Intelligence (Al) for Automated Defect Recognition (ADR) requires Level Ill
professionals to validate Al models against traditional inspection results. This technical oversight ensures that while
efficiency increases, the probability of detection (POD) remains at the required safety levels. The transition from
qualitative assessment to quantitative data analysis is the next frontier for the ASNT certified professional.

In summary, becoming an ASNT Level lll is a journey of continuous learning. It requires a balance between
administrative rigor, deep technical expertise in physics and mathematics, and a practical understanding of
industrial manufacturing. By mastering the materials in the Basic Study Guide and the specific Method Guides,
NDT professionals can lead their organizations toward higher standards of quality, safety, and reliability. The Level
Il is not just a certificate holder; they are the guardians of structural integrity in a world built on complex
engineering.
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