AEL6N Unit 10c: Methods
Printer-friendly version of exercises + key to exercises
1)
Listening: Ultrasonic Testing
Gap-fill exercise
Watch the video and fill in all the gaps. Then hit "Check" to check your answers. Use the "Hint" button to get a free letter if an answer is giving you trouble. Note that you will lose points if you ask for hints!
https://www.youtube.com/watch?v=va9rdLqu53Y

FILL IN THE GAPS: 
“It is possible to (1)____________ whether there are discontinuities under the (2)____________ using ultrasonic sound waves.”
ANSWER THE QUESTIONS:
Why can´t people hear ultrasound? - Because it has too high a (3)____________ for people to hear.
What will they check for internal discontinuities? - A (4)____________ on the storage vessel.
What is the first step in the test? - (5)____________ of the object being examined.
HOW DOES THE TEST WORK? FILL IN THE GAPS:
“Sound waves are (6)____________ into the material with the (7)____________ and an echo is sent back from the real wall or discontinuity. By registering this echo, we can (8)____________ the thickness of the material or if a discontinuity is present.”
ANSWER THE QUESTIONS:
How do we know that there is a discontinuity? - In case of a discontinuity, sound is echoed back (9)____________; thus we can see if the material wall is (10)____________, for instance, by corrosion. 
Why must the examiner apply a contact fluid? - The bonding layer serves to (11)____________ the sound waves into the material. Without the contact fluid, sound waves would immediately (12)____________ back from the surface.
What is the function of a transducer? - It (13)____________ an electronic signal into ultrasonic sound waves. 
TRUE OR FALSE (t x f)? The transducer only transmits the waves. (14)____________ 
[bookmark: _GoBack]FILL IN THE GAPS: 
“The ultrasound (15)____________ (16)____________ the reflected waves and converts this into a (17)____________ signal. This enables the examiner to see whether there are any discontinuities. If there is an indication, the exact (18)____________ can be (19)____________ using (20)____________.”

Key:

Listening: Ultrasonic Testing
FILL IN THE GAPS: 
“It is possible to investigate whether there are discontinuities under the surface using ultrasonic sound waves.”
ANSWER THE QUESTIONS:
Why can´t people hear ultrasound? - Because it has too high a frequency for people to hear.
What will they check for internal discontinuities? - A weld on the storage vessel.
What is the first step in the test? - Cleaning of the object being examined.
HOW DOES THE TEST WORK? FILL IN THE GAPS:
“Sound waves are transmitted into the material with the transducer and an echo is sent back from the real wall or discontinuity. By registering this echo, we can deduct the thickness of the material or if the discontinuity is present.”
ANSWER THE QUESTIONS:
How do we know that there is a discontinuity? - In case of a discontinuity, sound is echoed back faster; thus we can see if the material wall is thinning, for instance, by corrosion. 
Why must the examiner apply a contact fluid? - The bonding layer serves to conduct the sound waves into the material. Without the contact fluid, sound waves would immediately bounce back from the surface.
What is the function of a transducer? - It converts an electronic signal into ultrasonic sound waves. 
TRUE OR FALSE (t x f)? The transducer only transmits the waves. False 
FILL IN THE GAPS: 
“The ultrasound equipment captures the reflected waves and converts this into a visual signal. This enables the examiner to see whether there are any discontinuities. If there is an indication, the exact location can be determined using calculations.”



2)
Reading: Magnetic Particle Testing
Gap-fill exercise
Read the text and fill in all the gaps. Then hit "Check" to check your answers. Use the "Hint" button to get a free letter if an answer is giving you trouble. Note that you will lose points if you ask for hints!

In theory, magnetic particle inspection (MPI) is a relatively simple concept. It can be considered as a combination of two non-destructive testing methods: magnetic flux leakage testing and visual testing. Consider the case of a bar magnet. It has a magnetic field in and around the magnet. Any place that a magnetic line of force exits or enters the magnet is called a pole. A pole where a magnetic line of force exits the magnet is called a north pole and a pole where a line of force enters the magnet is called a south pole.

When a bar magnet is broken in the centre of its length, two complete bar magnets with magnetic poles on each end of each piece will result. If the magnet is just cracked but not broken completely in two, a north and south pole will form at each edge of the crack. The magnetic field exits the north pole and re-enters at the south pole. The magnetic field spreads out when it encounters the small air gap created by the crack because the air cannot support as much magnetic field per unit volume as the magnet can. When the field spreads out, it appears to leak out of the material, and thus is called a flux leakage field.

If iron particles are sprinkled on a cracked magnet, the particles will be attracted to and cluster not only at the poles at the ends of the magnet, but also at the poles at the edges of the crack. This cluster of particles is much easier to see than the actual crack and this is the basis for magnetic particle inspection.

The first step in a magnetic particle inspection is to magnetize the component that is to be inspected. If any defects on or near the surface are present, the defects will create a leakage field. After the component has been magnetized, iron particles, either in a dry or wet suspended form, are applied to the surface of the magnetized part. The particles will be attracted and cluster at the flux leakage fields, thus forming a visible indication that the inspector can detect.

Adapted from: https://www.nde-ed.org/EducationResources/CommunityCollege/MagParticle/Introduction/basicprinciples.htm

TRUE OR FALSE? (t or f)
Magnetic particle inspection is a non-destructive method. (1)__________ 
If the magnet is just cracked but not broken completely in two, no poles are generated. (2)__________ 
The cluster of sprinkled iron particles make a crack more visible. (3)__________ 
ANSWER THE QUESTIONS:
What do we call the pole where the magnetic lines of force enter the magnet? - A (4)__________ pole.
What is the consequence of breaking one bar magnet in half? - (5)__________ (6)__________ (7)__________ (8)__________.
If there is a crack in a magnet, the magnetic field spreads out, which is a phenomenon called a (9)__________ (10)__________ (11)__________. 
Apart from being clustered at the poles, where else will iron particles be clustered if you sprinkle them on a cracked magnet? - Also at the poles at the (12)__________ of the (13)__________.
When conducting a magnetic particle inspection, what must first be done to the component to be inspected? - It must be (14)__________.
What is the second step to be done in a magnetic particle inspection? - (15)__________ (16)__________ must be applied to the surface of the magnetized part.
FIND A SYNONYM FOR THE FOLLOWING WORDS:
leave (paragraph 1) = (17)__________ 
be known as (paragraph 1) = be (18)__________ 
the part (last paragraph) = the (19)__________ 

Key:

TRUE OR FALSE? (t or f)
Magnetic particle inspection is a non-destructive method. True 
If the magnet is just cracked but not broken completely in two, no poles are generated. False 
The cluster of sprinkled iron particles make a crack more visible. True 
ANSWER THE QUESTIONS:
What do we call the pole where the magnetic lines of force enter the magnet? - A south pole.
What is the consequence of breaking one bar magnet in half? - Two complete bar magnets.
If there is a crack in a magnet, the magnetic field spreads out, which is a phenomenon called a flux leakage field. 
Apart from being clustered at the poles, where else will iron particles be clustered if you sprinkle them on a cracked magnet? - Also at the poles at the edges of the crack.
When conducting a magnetic particle inspection, what must first be done to the component to be inspected? - It must be magnetized.
What is the second step to be done in a magnetic particle inspection? - Iron particles must be applied to the surface of the magnetized part.
FIND A SYNONYM FOR THE FOLLOWING WORDS:
leave (paragraph 1) = exit 
be known as (paragraph 1) = be called 
the part (last paragraph) = the component



3)
Reading: Eddy Current Testing
Gap-fill exercise
Put the stages of eddy-current testing in the correct order by choosing the correct stage from the drop-down list. The first has been done for you. After you finish, check your answers.
1
In order to generate eddy currents for an inspection, a probe is used. Inside the probe is a length of electrical conductor material which is formed into a coil.

2__________________________________________________________________________________________________________________________________________________________.

3_________________________________________________________________________________________________________________________________________________________.

4_________________________________________________________________________________________________________________________________________________________.

5_________________________________________________________________________________________________________________________________________________________.

6_________________________________________________________________________________________________________________________________________________________.
Sentences to fill in:
A. A dynamic expanding and collapsing magnetic field forms in and around the coil as the alternating current flows through the coil.   
B. Alternating current is allowed to flow in the coil at a frequency chosen by the technician for the type of test involved.
C. Eddy currents flowing in the material will generate their own secondary magnetic field which will oppose the coil's primary magnetic field.
D. When a flaw is introduced to the conductive material, the eddy currents are disrupted.
E. When an electrically conductive material is placed in the coil's dynamic magnetic field, electromagnetic induction will occur and eddy currents will be induced in the material.
Key:

Reading: Eddy Current Testing
1
In order to generate eddy currents for an inspection, a probe is used. Inside the probe is a length of electrical conductor material which is formed into a coil.
2 Alternating current is allowed to flow in the coil at a frequency chosen by the technician for the type of test involved.
3 A dynamic expanding and collapsing magnetic field forms in and around the coil as the alternating current flows through the coil.
4 When an electrically conductive material is placed in the coil's dynamic magnetic field, electromagnetic induction will occur and eddy currents will be induced in the material.
5 Eddy currents flowing in the material will generate their own secondary magnetic field which will oppose the coil's primary magnetic field.
6 When a flaw is introduced to the conductive material, the eddy currents are disrupted.
Adapted from: https://www.nde-ed.org/EducationResources/CommunityCollege/EddyCurrents/Introduction/IntroductiontoET.htm

4)
Comparison of Some Non-destructive Testing Methods
Gap-fill exercise
Look at the table comparing and contrasting non-destructive testing methods. Based on the information from the table, use the drop-down list to fill in all the gaps in the compare/contrast statements below. Then hit "Check" to check your answers.
[image: ]
Words to fill in:  Although   because   Both   example   however   more   opposed   Similarly   While

Radiography can be used to inspect a wide range of materials and thicknesses; (1)_________, detection of cracks can be difficult if not perpendicular to the X-ray film. What is (2)_________, it requires some safety precautions.

Magnetic particle testing is used, for (3)_________, to inspect railroad wheels and large castings for cracks.

(4)_________ ultrasonic testing and radiography are used to test welds, bonds and castings for internal defects and integrity.

(5)_________ eddy-current testing is based on changes in electrical conductivity caused by material variations or cracks, ultrasonic testing uses the changes in acoustic impedance caused by the cracks.

Eddy-current testing cannot be applied to all materials (6)_________ it is limited to electrically conducting ones. (7)_________, magnetic particle testing is limited to ferromagnetic materials.

(8)_________ magnetic particle testing is an inexpensive method, it cannot be used widely because it can only be applied to ferromagnetic materials.

Ultrasonic testing can be used with thick materials as (9)_________ to the visual-optical method, which can only be applied to surfaces.

Key:
Comparison of Some Non-destructive Testing Methods

Radiography can be used to inspect a wide range of materials and thicknesses; however, detection of cracks can be difficult if not perpendicular to the X-ray film. What is more, it requires some safety precautions.

Magnetic particle testing is used, for example, to inspect railroad wheels and large castings for cracks.

Both ultrasonic testing and radiography are used to test welds, bonds and castings for internal defects and integrity.

While eddy-current testing is based on changes in electrical conductivity caused by material variations or cracks, ultrasonic testing uses the changes in acoustic impedance caused by the cracks.

Eddy-current testing cannot be applied to all materials because it is limited to electrically conducting ones. Similarly, magnetic particle testing is limited to ferromagnetic materials.

Although magnetic particle testing is an inexpensive method, it cannot be used widely because it can only be applied to ferromagnetic materials.

Ultrasonic testing can be used with thick materials as opposed to the visual-optical method, which can only be applied to surfaces.
5)
L: Staff Meeting
Gap-fill exercise
Listen to the recording and fill in all the gaps. Then press "Check" to check your answers. Use the "Hint" button to get a free letter if an answer is giving you trouble. Note that you will lose points if you ask for hints!
https://www.youtube.com/watch?v=oPhKhTI0Lss
Okay. Well, good morning, everyone. Thank you very much for being here on time. We've got a lot to do today, too. So let's (1)_________ started. (…)
Has everyone got a copy of the (2)_________? Good. Okay, can I draw your (3)_________ to item four where it says "presentation of online survey (4)_________". (…)
And lastly, I'd like to leave a little bit of time under any other (5)_________ (AOB) to discuss whatever might come out of the presentation. Okay, so (6)_________ one is relocation and plans for flexible working. Now, as you know, Paul and his team have been working on plans to extend flexible working hours across the company. So, Paul, perhaps I can begin by asking you to (7)_________ us in on your progress. (…)
Before we (8)_________ on to item two, are there any comments anyone has … anyone would like to make on item one? No? Maya, I'm aware that flexible working hours have a particular impact on some of your team. Do you have any thoughts on that? 
- Well, from my point of (9)_________, what Paul is proposing sounds fine. (…)
And what do other people (10)_________? Do you (11)_________ with Maya that we need to look through the proposal in more (12)_________ first? Yes? Okay. Right. Well, I'm sure we can return to it at next month's meeting. Okay. Good. Are we all okay to move on to the next (13)_________?
Right. So the up and coming (14)_________ meeting. We don't need to spend too much time on this, but there are one or two (15)_________ which we need to be aware of. And Lydia, can you warn me if we go (16)_________ 10 minutes on this one? (…)
Are there any questions arising from Maya´s report? Matt, you look as if you might have a question.
- Yes, I suppose I do. Well, it's more of a (17)_________, really. The fact is, IT will have the highest cost attached to this relocation in (18)_________ of moving equipment. And I'll also need to bring quite a few contract people to help. But the (19)_________ in here don't seem to be the same as the estimates I gave you. It´s all going to require a lot of overtime in my department.
- Well, I have allocated some of the costs to the (20)_________ of other departments; that seemed the fairest way to do it. Otherwise, as you say, IT is responsible for a large part of the relocation costs.
- So do you mean that any IT costs related to say, marketing, will be (21)_________ by the marketing budget?
- Yes, in a way. Look, this might help (22)_________ it. (…)
Oh, I'm sorry, can we continue this discussion after lunch? The lady from the research company is waiting to join us and (23)_________ her results. But before we take a (24)_________, I just want to (25)_________ where we are so far. (...)

Key:
Okay. Well, good morning, everyone. Thank you very much for being here on time. We've got a lot to do today, too. So let's get started. (…)
Has everyone got a copy of the agenda? Good. Okay, can I draw your attention to item four where it says "presentation of online survey results". (…)
And lastly, I'd like to leave a little bit of time under any other business (AOB) to discuss whatever might come out of the presentation. Okay, so item one is relocation and plans for flexible working. Now, as you know, Paul and his team have been working on plans to extend flexible working hours across the company. So, Paul, perhaps I can begin by asking you to fill us in on your progress. (…)
Before we move on to item two, are there any comments anyone has … anyone would like to make on item one? No? Maya, I'm aware that flexible working hours have a particular impact on some of your team. Do you have any thoughts on that? 
- Well, from my point of view, what Paul is proposing sounds fine. (…)
And what do other people think? Do you agree with Maya that we need to look through the proposal in more detail first? Yes? Okay. Right. Well, I'm sure we can return to it at next month's meeting. Okay. Good. Are we all okay to move on to the next point?
Right. So the up and coming board meeting. We don't need to spend too much time on this, but there are one or two issues which we need to be aware of. And Lydia, can you warn me if we go beyond 10 minutes on this one? (…)
Are there any questions arising from Maya´s report? Matt, you look as if you might have a question.
- Yes, I suppose I do. Well, it's more of a comment, really. The fact is, IT will have the highest cost attached to this relocation in terms of moving equipment. And I'll also need to bring quite a few contract people to help. But the figures in here don't seem to be the same as the estimates I gave you. It´s all going to require a lot of overtime in my department.
- Well, I have allocated some of the costs to the budgets of other departments; that seemed the fairest way to do it. Otherwise, as you say, IT is responsible for a large part of the relocation costs.
- So do you mean that any IT costs related to say, marketing, will be covered by the marketing budget?
- Yes, in a way. Look, this might help clarify it. (…)
Oh, I'm sorry, can we continue this discussion after lunch? The lady from the research company is waiting to join us and present her results. But before we take a break, I just want to summarize where we are so far. (...)

6)
Vocabulary: Language for Chairing a Meeting
Gap-fill task
The table below gives some useful phrases for chairing a meeting. Complete it by choosing the correct option from the drop-down list. Don´t forget to check your answers after you finish.
A. Let´s decide on some action now.
B. Let´s move on (to the next item).
C. Linda, could you give us some input here?
D. Right. Let´s start the meeting now. 
E. Thank you very much.
F. That was extremely useful input.
G. The first item on the agenda is…
H. What did you find out about this subject?

	STARTING THE MEETING:

	INTRODUCING AN AGENDA ITEM: 
	CLOSING A DISCUSSION: 


	All right. I´d like to start the meeting now. 
____
	Let´s move on to the next item on the agenda, which is…
____
	I think we´ve discussed this item enough. 
____


	THANKING A SPEAKER:
	CALLING FOR A DECISION: 
	INVITING A CONTRIBUTION: 


	Thank you, Martin. That was an excellent presentation.
____
	It´s time for us to take a decision. 
Which of you is voting for…?
____

	Who would like to comment on this point?
____
Václav, would you like to add anything to that? 
____

	OPENING A DISCUSSION:

	SUMMARISING PROGRESS AT KEY POINTS:
	ENDING THE MEETING:


	Now, let’s throw this item open for discussion.
	Before we continue, I´ll briefly summarise what we´ve discussed so far.
	That concludes our meeting. 
____














Key:
	STARTING THE MEETING:

	INTRODUCING AN AGENDA ITEM: 
	CLOSING A DISCUSSION: 


	All right. I´d like to start the meeting now. 
Right. Let´s start the meeting now.

	Let´s move on to the next item on the agenda, which is…
The first item on the agenda is…
	I think we´ve discussed this item enough. 
Let´s move on (to the next item).


	THANKING A SPEAKER:
	CALLING FOR A DECISION: 
	INVITING A CONTRIBUTION: 


	Thank you, Martin. That was an excellent presentation.
That was extremely useful input.

	It´s time for us to take a decision. 
Which of you is voting for…?
Let´s decide on some action now. 
	Who would like to comment on this point?
Linda, could you give us some input here?
Václav, would you like to add anything to that? 
What did you find out about this subject?

	OPENING A DISCUSSION:

	SUMMARISING PROGRESS AT KEY POINTS:
	ENDING THE MEETING:


	Now, let’s throw this item open for discussion.
	Before we continue, I´ll briefly summarise what we´ve discussed so far.
	That concludes our meeting. Thank you very much.



Sentences from: Bonamy, D. (2013). Technical English Level 4 Coursebook. Pearson Longman, p. 115.
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Comparison of some nondestructive testing methods
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ternational, 1995, p 1-13
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