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Qualification and Certification of Etch Inspectors

RATIONALE

ARP1923B results from a Five Year Review and update of this specification.

ARP1923B has been reaffirmed to comply with the SAE Five-Year Review policy.

1. SCOPE

This specification covers the requirements for qualification, requalification, and certification of etch inspectors.

2. REFERENCES

There are no referenced publications specified herein.

3. QUALIFICATION REQUIREMENTS

Before performing etch inspection on production parts, inspection personnel shall be qualified in accordance with
this recommended practice. At qualification and each year thereafter, inspection personnel shall pass physical,
written, and practical examinations.

3.1 Physical Examination

The inspection applicant shall pass a vision test administered by medically qualified personnel with a requirement
of reading Ortho-Rater 8, J2 or 20/30 Snellen near vision, at 12 to 16 inches (305 to 406 mm) in at least one eye,
natural or corrected.

3.2  Written Examination

At least twenty written questions shall be administered to the inspection applicant. Questions shall include
cleaning, operating procedures, and inspection techniques that the applicant would encounter during inspection. A
minimum grade of 80% is required for acceptance. The questions of Appendix A are recommended for this written
examination.

3.3 Practical Examination

At least three selected specimens representative of actual products shall be tested by the inspection applicant.
During these tests, at least ten different check points shall be graded showing an understanding of test variables and an
ability to perform etch inspection and correctly interpret its results. During these tests all rejectable parts shall be so

rejected and a minimum grade of 80% is required for acceptance. The Appendix B table is a recommended checklist
for this practical examination.
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3.4 Reexamination for Qualification

Personnel examined and not meeting qualification standards shall wait 30 days and show evidence of having taken
suitable corrective action and additional training or self-study before reexamination.

4. CERTIFICATION REQUIREMENTS

Records for all qualified personnel shall be maintained and include date of qualification, results of physical, written, and
practical examinations, and experience as a etch inspector.

5. NOTES
5.1 A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical
revisions, not editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of

the document title indicates a complete revision of the document, including technical revisions. Change bars and
(R) are not used in original publications, nor in documents that contain editorial changes only.

PREPARED BY AMS COMMITTEE "B"
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APPENDIX A - PROPOSED WRITTEN EXAMINATION QUESTIONS
AND ANSWERS FOR QUALIFYING ETCH INSPECTORS

To examine a prospective inspector, select at least 20 questions as directed below. Have the selected questions, and only
those questions, placed on a separate form. Administer the examination to the prospective inspector without aid of written
or printed manner (closed book) with a time limit of 90 minutes. Score the test with partial score for each question
permitted. Divide points scored by the maximum possible to obtain percentage. A percentage of 80 is necessary for
acceptance. Personnel examined but not qualifying must wait 30 days and must take suitable corrective action, such as
additional training or self-study, before reexamination.
Points Topic: Inspector qualification, select no more than two
2 1. What military standard must be met for near vision requirements to qualify as an etch inspector?
Write out answer
2 2. What are the minimum vision requirements for etch inspectors?
Write out answer
2 3. At what frequency must etch inspectors be recertified?
Write out answer
Points Topic: Reason for etch inspection, select not more than one
4 4. What is the etch inspection process attempting to accomplish?

Write out answer

3 5. Etch inspection can assist in detecting localized areas of martensitic steel parts that are hardened,
softened, or both, due to overheating during metal removal?

Circle correct answer

A. True
B. False
3 6. Parts can be locally overheated during fabrication. Which of the following fabrication steps can locally

overheat martensitic steel parts, the presence of which may be detected by etch inspection?
Circle correct answer(s)

A. Radiographic inspection

B. Dirilling
C. Grinding
D. Magnetic inspection

m

Stress relieving
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Points Topic: Materials, select not more than one
3 7.  Which of the following alloys cannot be effectively etch inspected?

Circle correct answers

A. H-11
B. 440C
C. 4340
D. A286
E. PH13-8Mo
F. 300M
G. D6Ac
H. MP35
4 8. Which of the following alloys can be effectively etch inspected?

Circle correct answers
A. 4340 (200 to 220 ksi) (1379 to 1517 MPa)
B. 4330M (220 to 240 ksi) (1517 to 1655 MPa)
C. Inconel 718 (220 to 240 ksi) (1520 to 1655 MPa)
D. 301 Annealed
Points Topic: Solution makeup, select not more than two

6 9. The hydrochloric acid solution used during etch inspection is to be made up from technical grade
hydrochloric acid (20° Baumé). It has been determined that the material on hand meets the
specification requirements. If this material is to be used to make up a hydrochloric acid tank of 4 to
6% by volume of technical grade hydrochloric acid and water, how would this be done? Assume a
200 gallon (755 L) tank to be filled about one-half full.

Write out answer

6 10. The nitric acid solution used during etch inspection is to be made up from technical grade nitric acid
(40° Baumé). It has been determined that the material on hand meets the specification requirements.
If this material is to be used to make up a nitric acid tank of 2.5 to 3.5% by volume of technical grade
nitric acid and water, how would this be done? Assume a 200 gallon (755 L) tank to be filled about
one half full.

Write out answer

3 11. An ammonium persulfate in water solution may be used as an etching solution. However, this solution
will vaporize losing its effectiveness with time. The ammonium persulfate etching solution must be
used within how many hours after mixing?
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3 12. A surfactant is a chemical that is added to a solution to minimize the formation of dark smut on steel
when the steel is etched. To what solution must the surfactant be added and in what concentration?

Write out answer
Points Topic: General process sequencing of steel parts, select not more than two
4 13. Roll burnishing should be performed before etch inspection?
Circle correct answer
A. True
B. False
Why? Write out reason
4 14. Thread rolling should be performed after etch inspection?
Circle correct answer
A. True
B. False
Why? Write out reason

3 15. Certain steel processing steps can alter the part surface to such an extent as to make etch inspection
ineffective. These steps must be performed after etch inspection, some of which are:

Circle correct answer(s).
A. Chromium plating
B. Milling
C. Shot peening
D. Supplementary phosphate treat
2 16. Which are more likely to cause overheating?
Circle correct answer
A. Machining before heat treatment
B. Machining after heat treatment

2 17. When an engineering approved surfactant is used in the etch solution it is not necessary to immerse
the parts in a hydrochloric solution.

Circle correct answer
A. True

B. False
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