Eddy Current Level I

1. A test specimen used as a basis for calibrating test equipment or as a comparison when evaluating test results is referred to as a:
A. Null-Balancer
B. Phase Shifter
C. Reference Standard
D. High Pass Filter

2. In an eddy current testing situation, which of the following can provide sources of noise?
A. Instrumentation Electronic Circuits
B. Nonspecific Variations With The Test Object
C. Electrical interference
D. All Of The Above

3. The ratio of the response or amplitude from signals of interest to the response or amplitude of the indications that contain no useful information for the test being conducted is referred to as:
A. Poisson’s Ratio
B. Signal To Noise Ratio
C. The Conductivity To Permeability Ratio
D. The Reactance To Resistance Ratio

4. IACS is recognized abbreviation for:
A. Induced Alternating Current System
B. Inductively Activated Comparison System
C. Internal Applied Current System
D. International Annealed Copper Standard

5. Which of the following is not basic component of eddy current equipment?
A. Amplifier
B. Coil
C. Liquid Couplant
D. Detector

6. The process of comparing the reading or output of an instrument, device, or dial with a standard to determine the instrument’s accuracy, capacity, or graduations is referred to as:
A. Calibration
B. Differentiation
C. Integration
D. Phase Shifting

7. When conducting an eddy current test using a differential comparison coil arrangement that compares an external reference standard with the test specimen, the system should be nulled or balanced:
A. With Only The Reference Standard In One Coil
B. With The Reference Standard In One Coil And An Acceptable Test Specimen In The Other Coil
C. With The Reference Standard In One Coil And An Unacceptable Test Specimen In The Other Coil
D. With Only The Test Specimen In One Coil


8. The impedance of an eddy current test coil will increase if the:
A. Test Frequency Increases
B. Inductive Reactance Of The Coil Decreases
C. Inductance Of The Coil Decreases
D. Resistance Of The Coil Decreases

9. Some of the products commonly tested using encircling coils are:
A. Rods, Tubes, And Wire
B. Plate When Volumetrically Inspected
C. Sheets And Metalized Foil
D. All Of The Above

10. Which of the following would normally be considered the best fill factor when testing straight tubing with an encircling or feedthrough coil?
A. 0.95 (95%)
B. 1.75 (175%)
C. 0.50 (50%)
D. 0.25 (25%)

11. When a magnetic metal part is placed in an eddy current test coil, the impedance of the coil will be change by which of the following properties of the part?
A. Conductivity
B. Dimensions
C. Permeability
D. All Of The Above

12. An eddy current is circulating electrical current induced in a conducting article by:
A. Gamma Rays
B. An Alternating Magnetic Field
C. A piezoelectric Force
D. Any Of The Above

13. The conductivity of a material can be changed by changing the:
A. Alloy Of The Specimen
B. Heat Treatment Of The Specimen
C. Temperature Of The Specimen
D. All Of The Above
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14. Figure 1 is an illustration of the material’s:
A. Phase Analysis Loop
B. Sine Wave
C. Hysteresis Loop
D. None Of The Above

15. When testing ferromagnetic materials, the depth to which eddy currents are induced in the material will be determined by the :
A. Conductivity Of The Material
B. Permeability Of The Material
C. Geometrical Shape Of The Material
D. All Of The Above

16. When testing plate with a probe coil, it is noted that the eddy current output indication varies as the distance from the coil to the surface of the test part varies. The term used to describe this action is:
A. Fill Factor
B. Lift Off
C. Phase Differentiation
D. Edge Effect

17. The main purpose for spring loaded eddy current probe coils is to:
A. Minimize Lift Off Variations
B. Minimize Wear On The Probe
C. Reduce Operator Fatigue
D. Eliminate Edge Effect

18. Lift off is utilized in:
A. Measuring Permeability changes
B. Measuring Conductivity Changes
C. Measuring The Thickness Of Nonconductive Coatings
D. Determining Proper Test Frequency




19. In eddy current test systems where encircling coils are used, coupling efficiency is referred to as:
A. Lift Off
B. Edge Effect
C. Fill Factor
D. Phase Differentiation

20. When inspecting products with a uniform cross section, an eddy current signal is produced when the leading end or trailing end of the product approaches the test coil. This phenomenon is referred to as:
A. Lift Off
B. End Effect
C. Fill Factor
D. Phase discrimination

21. Which of the following conditions would be the most difficult to detect when eddy current testing rod with an encircling coil?
A. A Deep Surface Crack That Has A Depth Of 30% Of The Rod diameter
B. A Small Inclusion In The Center Of The Rod
C. A 5% Change In Diameter
D. A 10% change In conductivity

22. When testing tubing with an inside diameter coil, most of the eddy currents:
A. Flow In A Longitudinal Direction Down The Tubing
B. Flow Radially In The Tube
C. Flow Around Only The Outside Diameter Of The Tubing
D. Flow Around The Inside Diameter Of The Tubing

23. Which of the following test frequencies would produce eddy currents with the largest depth of penetration?
A.  100 Hz
B. 10 kHz
C. 1 MHz
D. 10 MHz
24. An eddy current test coil’s opposition to the flow of alternating current is called:
A. Resistance
B. Inductive Reactance
C. Impedance
D. Capacitive Reactance

25. An increased in the impedance of an eddy current test coil will:
A. Cause An Increase In The Current Flow Through The Test Coil
B. Cause A Decrease In The Current Flow Through The Test Coil
C. Not Affect Current Flow In The Test Coil
D. Decrease The Voltage Applied To The Coil

26. Which of the following will affect the impedance of an encircling eddy current test probe?
A. Conductivity Of A Test Specimen In The Coil
B. Permeability Of A Test Specimen In The Coil
C. Fill Factor
D. All Of The Above


27. When a test coil consists of a double winding arrangement, and one winding is referred to as a primary winding, the other winding is referred to as the:
A. Absolute Winding
B. Secondary Winding
C. Phase Winding
D. None Of The Above

28. Eddy current test coils which are wound to form a wide coil would normally be used to detect:
A. Pitting
B. Small Inclusions
C. Change In Conductivity
D. Porosity

29. Eddy current test coils, which are wound to form a narrow coil, would normally be used to detect:
A. Slow Changes In Dimensions
B. Gradual Changes In Conductivity
C. Variation In Heat Treatment
D. Small Surface Defects

30. Direct current saturation coils would most likely be used when testing:
A. Steel
B. Aluminum
C. Copper
D. Brass

31. The single absolute coil arrangement can be used in:
A. Encircling Coil Only
B. Probe Coils Only
C. Probe And Encircling Coils Only
D. Probe, Encircling, And Inside Diameter Coils

32. The primary purpose(S) of the secondary winding in an eddy current coil is to:
A. Induce Eddy Currents In The Test Specimen
B. Detect Changes In The Eddy Current Flow
C. Induce Eddy Currents In The Test Specimen And To Detect Changes In The Eddy Current Flow
D. Provide Desaturation

33. Which of the following eddy current test coil arrangements uses one of the test specimens as a reference standard against which another area on the same specimen is simultaneous compared?
A. Single Absolute Coil
B. Double Absolute Coil
C. Desaturation Coil
D. Differential Coil

34. The readout mechanism used when testing by the ellipse method is a:
A. Meter
B. Strip Chart Recorder
C. Cathode Ray Tube
D. Any Of The Above


35. Reference standards used for eddy current testing:
A. Must Contain Artificial Discontinuities Such As Notches And Drilled Holes
B. Must Contain Natural Discontinuities Such As Cracks And Inclusions
C. Must Be Free Of Measurable Discontinuities
D. May Contain Artificial Or Natural Discontinuities Or Be Free Of Discontinuities Depending On The Test System And The Type Of Test Being Conducted

36. A reference standard used to ensure that the amplitude and phase characteristics of an eddy current system do not drift during continuous testing is called a:
A. DGS Standard
B. Calibration Standard
C. Reference Block
D. None Of The Above

37. Which of the following could not be tested by the eddy current testing method?
A. A 102 mm (4 in.) Thick Plate To be Tested For Small Discontinuities Throughout The Plate
B. Tubing To Be Tested For Surface Cracks
C. Rod To Be Tested For Laps And Seams
D. Tubing To Be Tested For Variations In Outside Diameter

38. Which of the following is not applicable to eddy current testing?
A. Can Be Used For High Speed Testing
B. Can Accurately Measure Conductivity
C. Can Be Set Up To Provide High Sensitivity To Small Discontinuities
D. Can Penetrate Up To 152 mm (6 in.) In A Test Part

39. The entire circumference of a test part is evaluated at one time when using:
A. An Encircling Coil
B. A Probe Coil
C. A Secondary Winding
D. None Of The Above

40. When attempting to determine the exact point location of a discontinuity, the test system should include:
A. A Phase Shifter
B. A Probe Coil
C. An Attenuator
D. A Pentameter

41. It is often possible to sort various nonmagnetic alloys of a metal by means of an eddy current test when:
A. There Is A Unique Range Of Permeability Values For Each Alloy
B. There Is A Unique Range Of Conductivity Values For Each Alloy
C. The Direction Of Induced Eddy Current Varies For Each Allow
D. The Magnetic Domains For Each Alloy Are Different

42. Which of the following products would be most applicable to a test using an inside coil?
A. Sheet
B. Rod
C. Bolt Hole
D. Coating Thickness

43. When eddy current testing rod for discontinuities, which of the following conditions could produce extraneous indications?
A. Improper Adjustment Of The Hold Down Rollers Used To Center The Rod In The Coil
B. Rod Is Fed Through The Coil At Varying Speeds
C. All Of The Above
D. None Of The Above

44. One method of reducing nonrelevant indications when eddy current testing ferromagnetic material is to:
A. Decrease The Pressure On The Hold Down Rollers
B. Use A Direct Current Saturation Coil To Magnetically Saturate The Test Specimen
C. Readjust The Gain Control
D. Increase The Rate Of Feed Through The Coil

45. Eddy currents are circulating currents induced in a conducting material by a:
A. Varying Piezoelectric Field
B. Standing Wave Front
C. Direct Current
D. Varying Magnetic Field

46. In order to generate measurable eddy currents in a test specimen, the specimen must be:
A. A Conductor
B. An Insulator
C. Either A Conductor Or Insulator
D. A Ferromagnetic Material

47. All ferromagnetic materials that have been magnetically saturated to suppress permeability variations may retain a certain amount of the magnetization called the:
A. Coercive Force
B. Residual Magnetism
C. Hysteresis Loop
D. Hysteresis Loss

48. An AC current flowing in a conductor will set up:
A. An Alternating Current Field Around The Conductor
B. A Periodically Changing Voltage Tangent To The Conductor
C. An Alternating Magnetic Field Around The Conductor
D. None Of The Above

49. The characteristics of the alternating magnetic field in the vicinity of the AC coil are affected by:
A. The Coil Parameters
B. The Magnitude Of The Applied AC Current
C. The Frequency Of The Applied Current
D. All Of The Above





50. When using an encircling coil with both primary and secondary windings, the excitation alternating current is applied to:
A. The Secondary Winding
B. The Primary Winding
C. Either The Primary Or Secondary Winding Depending On The Setting Of An Instrument Control
D. Both The Primary And Secondary Coils

51. Which of the following is not a read out system used to present eddy current test information?
A. Calibrated And Uncalibrated Meters
B. Litmus Paper
C. Cathode Ray Tube
D. Strip Chart Recorders

52. Which of the following statements best describes the selection of eddy current test frequency?
A. The Frequency Must Equal The f/fg Ratio To Give An Accurate Test
B. The Frequency Must Be Within +or- 3% Of The f/fg Ratio To Give An Accurate Test
C. There Is A Range Of Suitable Frequencies Centered Around The Optimum Frequency
D. The Frequency Should Be Within +or- 25% Of The Characteristic Frequency

53. Which Of the Following Is Not A Method That May Be Used To Improve The Signal To Noise Ratio?
A. Change To A Test Frequency That Will Decrease The Noise
B. Increase The Amplification Of The Test Instrument
C. Improve The Fill Factor
D. Add Filter Circuits To The Instrument

54. When conducting an eddy current test on tubing, the magnitude of the indication caused by a discontinuity is dependent on:
A. The Depth Of  The Discontinuity
B. The Width Of The Discontinuity
C. The Length Of The Discontinuity
D. All Of The Above

55. A coil’s magnetic field may be viewed as a distribution of lines of flux around the coil. The number of lines in a unit area is defined as:
A. Magnetic Density
B. Flux Density
C. Magnetic Coupling
D. Hysteresis Density

56. Which of the following discontinuities would be easiest to detect with an eddy current test?
A. A Crack That Lies parallel To The Direction Of The Eddy Current Flow
B. A Discontinuity Located In The Center Of A 51 mm (2 in.) Thick Diameter Rod
C. A Radial Crack That Extends To the Outer Surface Of A Rod
D. A Subsurface Radial Crack Located At A Depth Of 13 mm (0.5 in.) In A 51 mm (2 in.) Diameter Rod

57. Eddy current test techniques can be used to:
A. Measure Coating Thickness
B. Measure Cladding Thickness
C. Gauge The Thickness Of Sheet
D. All Of The Above

58. Eddy currents cannot be induced in:
A. Aluminum
B. Latex Paint
C. Steel
D. Copper

59. Which of the following characteristics do not apply to magnetic materials?
A. High Permeability Value
B. No Hysteresis loop
C. Definite Saturation Point On Hysteresis Loop
D. Appreciable Residual Magnetism

60. Which of the following is not an eddy current testing method?
A. Pulse Echo Testing
B. Impedance Testing
C. Phase Analysis Testing
D. Modulation Analysis Testing

61. Eddy current always travel:
A. In Nonconductive Materials
B. Radially When Testing Rod With An Encircling Coil
C. In Closed Paths
D. In A Gas

62. For the purposes of eddy current testing, saturation of ferromagnetic material is reached when the current is at such a value that for any further increase in current the signal to noise ratio will:
A. Start To Increase
B. Start To Decrease
C. Show No Significant Change
D. Suddenly Drop To Zero

63. When sorting a known mix of two alloys with a comparator having a quantitative readout device, it is desirable to hold all indications within the bounds of the readout device in order to:
A. Eliminate Overloading
B. Detect The Possible Existence Of A Third Alloy
C. Make Proper Balancing Possible
D. Phase The Readings Correctly

64. A term used to define a condition of balance in a device or system which results in zero output is:
A. High Frequency Standardization
B. Integration
C. Null Balance
D. Differentiation

65. A term used to define a condition of balance in a device or system which results in zero output is:
A. A Maxwell
B. A Gauss
C. An Ohm
D. A Mho

66. Changes in the hardness of age hardenable aluminum and titanium alloy will normally be accompanied by change in:
A. Retentivity
B. Permeability
C. Magnetostriction
D. Conductivity

67. A term used to describe holes, grooves, notches, etc., that are introduced into a reference standard to provide accurately reproducible quality level is:
A. A Natural Discontinuity
B. An Artificial Discontinuity
C. An Ellipse
D. None Of The Above

68. A term used to define one or more turns or loops of a conductor wound in such a manner as to produce an axial magnetic field when current passes through the conductor is:
A. A Coil
B. A Resistor
C. A Capacitor
D. An Oscillator

69. Nondestructive tests are commonly conducted to:
A. Determine The Quality Of Finished Products
B. Locate Defective Material Before Excessive Fabrication Is Performed On The Material
C. Monitor Production Techniques
D. All Of The Above

70. The region around a magnet that attracts other pieces of iron or steel is called:
A. A Maxwell
B. The Magnetic Field
C. Retentivity
D. Alternating Current
71. An eddy current coil arrangement that does not make a comparison with either two sections of the test specimen or one section of the test part and a reference standard is called:
A. An Absolute Coil Arrangement
B. A Self Comparison Differential Coil Arrangement
C. An External Reference Differential Coil Arrangement
D. None Of The Above

72. Which of the following are common applications for eddy current testing?
A. Measurement Of Conductivity Or Combination Of Conductivity And Permeability
B. Measurement Of The Thickness Of Thin Metal Sections, Cladding, Or Coating
C. Detection Of Surface And Subsurface Discontinuities
D. All Of The Above

73. Which of the following is not primary purpose for using an eddy current standard?
A. Determine If The Eddy Current Test System Is Capable Of Performing The Test Properly
B. Determine If A discontinuity Is Cause For Rejection
C. Determine The instrument Control Settings Needed To pass The Highest Percentage Of Test Specimens Run
D. Determine If The Sensitivity Of A Test System Has Drifted With Time

74. Material must be reasonably centered in the test coil of flaw detection system because:
A. The Coil Would Otherwise Be Out Of Balance
B. Parts Of The Material Furthest Away From The Coil, Radially, May Receive A Less sensitive Inspection
C. The Flow Of Eddy Current Around The Product Will Be Disturbed, Resulting In Improper Penetration
D. Lack Of Proper Centering May Change The Phase Adjustment Of the Instrument

75. When you determine that a flaw detection instrument has been set up incorrectly, or is defective, all material:
A. Should Be Retested Since The Time Correct Set Up Or Proper Operation Was Last Verified
B. Accepted Should Be Retested
C. Rejected Should Be Retested
D. None Of The Above

76. An eddy current system (60 cycle comparator type) will measure variations caused by differences in:
A. Size Or Shape
B. Grade Or Chemistry Of The Material
C. The Way In Which The Material Has Been Processed
D. All Of The Above

77. A length of tubing containing a notch running from end to end and having uniform width and depth, when tested with an encircling self reference differential coil system, will produce:
A. Erratic Signals
B. A Continuous, Sustained Signal
C. No Signal
D. Excessive Signals

78. In eddy current testing, optimum sensitivity to a known defect placed at random on the surface of a nonferrous length of tubing is obtained by:
A. Proper Choice Of Frequency
B. Centering The Tubing In The Coil
C. Proper Adjustment Of Phase
D. All Of The Above

79. Spinning probe type eddy current instruments are most useful in the detection of:
A. Surface And Subsurface Inclusions
B. The Smallest Surface Blemishes
C. Internal Piping Or Burt
D. All Of The Above

80. One principal advantage of spinning probe eddy current instruments is:
A. The Ability To Locate The Circumferential Position Of Defects
B. Relative Insensitivity To Vibration
C. The Variety Of Internal And Surface Defects That May Be detected
D. All Of The Above





81. At any given instant, a spinning probe eddy current instrument should be inspecting:
A. One Complete Circumference Of The Product
B. An Area Defined By The Size Of The Probe Coil
C. One Longitudinal Line The Length Of The Product
D. One Of The Above

82. A spinning probe eddy current instrument would be most useful in:
A. Measuring Hardness Of Ferromagnetic Steel Products
B. Flaw Detection In Hexagonal And Shaped Material
C. Detecting And Precisely Locating Surface And Subsurface Discontinuities
D. Inspection Of Copper Bus Bars For Electrical Conductivity

83. Which of the following is not a nondestructive testing method?
A. Ultrasonic Testing
B. Fatigue Testing
C. Eddy Current Testing
D. Radiographic Testing

84. Which of the following is not applicable to spinning probe type instruments?
A. The Size Of Product To Be Inspected Is Limited By The DC Saturation Capability of The System
B. The Frequency May Be Varied To Accommodate Various Metals And Alloys
C. They May Be Used On Straight Or Coiled Wire Products
D. They Are Useful In Seam Detection

85. In a feed through encircling coil eddy current system, a calibration standard may be used to:
A. Insure Repeatability And Reliability Of The Setup
B. Precisely Calibrate The Flaw Depth
C. Reduce Sensitivity To Vibration
D. Measure The Test Frequency

86. What causes phase shift in an eddy current test coil?
A. A Change In The Ratio Of Inductive Reactance (XL) To Resistance {R}
B. A Change In The Sensitivity Setting Of The Instrument
C. Use Of Modulation Analysis
D. None Of The  Above

87. In a feed through encircling coil flaw detection eddy current system, what would be the purpose of running a calibration defect several times but in various positions (such as top, bottom left and right)?
A. To Check The Phase Selectivity
B. To Ensure Proper Centering Of The Material In The Test Coil
C. To Select The Modulation Analysis Setting
D. To Select The Proper Operating Speed

88. In a feed through encircling coil eddy current system, DC saturation would probably be most helpful in testing:
A. Copper Water Tubing
B. Titanium Tubing
C. Ferromagnetic Steel Tubing
D. Brass Rivet Wire


89. In a feed through encircling coil eddy current system, the test frequency is controlled by the:
A. Oscilloscope
B. Sensitivity Setting
C. Oscillator
D. Modulation Analysis Setting

90. Alloy variations in nonmagnetic material would most likely affect:
A. Permeability
B. Conductivity
C. Diameter
D. Frequency

91. Which of the following frequencies will provide the greatest eddy current penetration in aluminum?
A. 1 kHz
B. 10 kHz
C. 3 kHz
D. 300 Hz

92. The coercive force of a soft iron electromagnetic core would be the ______________ coercive force of a permanent magnet.
A. Greater Than
B. Less Than
C. Twice
D. Equal To

93. Metals that do not react or react only slightly to magnetic fields are called:
A. Diamagnetic Metals
B. Paramagnetic Metals
C. Nonmagnetic Metals
D. All Of The Above

94. A symbol commonly used to express conductivity is:
A. µ
B. α
C. XL
D. R

95. A symbol commonly used to express permeability is:

A. µ
B. α
C. XL
D. R

96. The method used to generate eddy currents in a test specimen by means of a coil can most closely be compared with the action of a:
A. Transformer
B. Capacitor
C. Storage Battery
D. Generator

97. When eddy current testing a nonferrous specimen, a discontinuity will:
A. Increase The Effective Conductivity Of The Specimen
B. Increase The Effective  Permeability Of The Specimen
C. Decrease The Effective Conductivity Of The Specimen
D. None Of The Above

98. Demagnetization is generally needed when the residual field in a specimen:
A. May Affect The Operation Or Accuracy of Instruments When The Specimen Is Placed In Service
B. May Interfere With The Proper Functioning Of The Part
C. Might Cause Particles To Be Attracted And Held To The Surface Of Moving Parts
D. Any Of The Above Reasons Could Make Demagnetization Necessary

99. A term used to define testing that requires that the test article be loaded and or sectioned to verify and or establish mechanical or physical properties is:
A. Impedance Testing
B. Phase Analysis Testing 
C. Destructive Testing
D. Nondestructive Testing



















Eddy Current Level I Answers
1. C                             26. D                         51. B                        76. D
2. D                             27. B                         52. C                        77. C
3. B                             28. C                          53. B                       78. D
4. D                             29. D                         54. D                       79. B
5. C                             30. A                          55. B                       80. A
6. A                             31. D                          56. C                       81. B
7. B                             32. B                          57. D                       82. C
8. A                             33. D                          58. B                       83. B
9. A                             34. C                          59. B                       84. A
10. A                             35. D                          60. A                       85. A
11. D                             36. B                          61. C                       86. A
12. B                             37. A                          62. C                       87. B
13. D                             38. D                          63. B                       88. C
14. C                              39. A                         64. C                       89. C
15. D                             40. B                          65. B                       90. B
16. B                              41. B                         66. D                       91. D
17. A                             42. C                          67. B                       92. B
18. C                             43. D                          68. A                       93. D
19. C                              44. B                         69. D                       94. B
20. B                              45. D                         70. B                       95. A
21. B                              46. A                         71. A                       96. A
22. D                              47. B                         72. D                       97. C
23. A                              48. C                         73. C                        98. D
24. C                              49. D                         74. B                        99. C
25. B                              50. B                         75. A
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